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I[IpoAoyog

Xe ITowovg AmrevOvveTal Auto To BiAio

To mpwto TUAMA avtov Tov BLBAlov, odnyel Tov véo yprotn otn Sadkacia €ykatdoTaong Tov
FreeBSD kal Tov elodyel opoAd otn @Llocoeia kat tov oxedlacud tov UNIX®. Avtd to Tujua Sev
éxeL Slaitepeg amattioelg. Apkel uovo n Swabeon ywa e&epevvnon €vog VEOLU GLOTAHUATOG KAl N
SuvaToOTNTA APOUOiWoNg TwWV Yvwaoewv yla To FreeBSD kabwg avtég elodyovtal oTadlakd.

AoV SaBdoete T0 MPWTO TUAUA, TO SEVTEPO, KATA TIOAV HUEYAAVTEPO TUNUA, TEPLAAUPAVEL pLa
eKTeVN avagopd oe Slagopa Béuata mov evELAPEPOLVY TOVG SLAXELPLOTEG cLOTNUATWY FreeBSD.
Mepwd amd avtd ta Ke@dAaita e€ivat €UKOAGTEPO va T KATAVONOETE av €XeTe (6N UEAETNOEL
OLYKeKPLUEVA TUAHaTa Tov BLBAiov. Omov yxpeltaletal kATl T€Tolo, Ba avagépetal atn ocvvoyn Tov
Ke@aAaiov Tov YOALS Eeklviicate va StaPadete.

T'la TePLOCOTEPEG TINYEG TANPOPOPLWYV, SeiTe TO BIAloypania.

AA\ayég amo tnyv Tpitn 'Exdoon

H tpéxovoa €ékdoon tov Eyyxelpldiov oto Stadiktvo, eival To anotéAeoua tng mPoondbelag ToAAWY
eKaTovTadwyv €BeAovTwy 010 SldoTnua Twv TeEAeLTaiwY 10 ¥pdvwv. OL TIIO CNUAVTIKEG AAAAYEG OE
oxéon pe v tpitn évrumn €kdoaon Tov Eyxetpidiov (2004) paivovtal mapakdtw:

* To DTrace eival éva véo Ke@AAALO Pe TTANPOPOPIEG OYETIKA UE AUTO TO Tavioyvpo epyaieio
avdAvong armodoaong.

e To Yoot pl&n ZuoTnuatwy Apyeiwv elval éva vEo KeEPAAALO UE TANPOPOPIEG yla cLOTAUATA
apyelwv ta onola vrtootnpifovtal and to FreeBSD aAAd avanmticoovTatl and AAAEG OUASES, OTIWG
70 ZFS and tnv Sun™.

* To EAeyyog ZupBdaviwv Acpaieiag eivat éva véo KEQAAALO PE TTANPOPOPLEG OYETIKA UE TIG VEEG
SuvatoTnTEG KaL Tnv xprjon tov auditing oto FreeBSD.

* To Ewkovikomoinon elvat €va véo KeQPAAALO UE TTANPOPOPLEG OYETIKA UE TNV €YKATACTACH TOU
FreeBSD o€ AOYLOUIKO EKTEAEONG ELKOVIKWYV (Virtual) unyavnudtwv.

* To Eykatdotaon tov FreeBSD 9.x «kat Metayevéotepwyv ExS6cewv FreeBSD 9.x «xat
Metayeveéatepwv EkSooewy, elval éva véo KEQAANLO GXETIKA PE TNV gykatdotacn tov FreeBSD
ue ) Borbela Tov véou mpoypaupartog bsdinstall.

AAayég ato tn Agvtepn 'Exdoon (2004)

H tpitn €éxSoon avtov tov BLPAlov Atav 10 amotéAeopa TG MPOoTdBOeLlag TEPLOCOTEPWVY a0 V0
XpOvVwv amd ta péAn tng Ouddag Tekunpiwong tov FreeBSD. H €vtunmn €k8oon eixe 1600 peydio
uéyebog, mov kpibnke avaykaio va tunwbel oe Vo YwpPLoTovg TOMOLE. IMapakdTw @aivovTal ot
ONUAVTIKOTEPEG AAAYEG 0 aUTH TN vEa €kdoaon:

* To PUOuLoN kal BeAtiotomoinon enektdOnke pe véeg mAnpopopieg yla tn Slaxeiplon evépyelag
Kal TOPWV TOL cLOTHUATOG HEcw ACPI, ue MeEPLOGOTEPEG TANPOPOPIEG YL TO GVGTNUA Cron Kal Ue
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TEPLOCOTEPEG EMIAOYEG TAPAUETPOTTOINGNG TOL TTLPK VA TOL FreeBSD.

To Acpdlieila emekTdOnke pe véeg mAnpopopieg ywa Aiktva VPN, yla Aloteg eAéyxov mpdopacng
apyelwv (ACLS) xal TeplocdTeEPEG CLUPBOVAEG OXETIKA Ue TNV ac@dAela Tov FreeBSD.

To Yrnoypewtikdg EAeyyog [IpdoPaocng eival éva véo ke@aiato oe avtn Vv €kdoon. Egnyel Tt
elvat o unyaviouog MAC kat mwg pmopel va xpnolpomownOel yla va evioyvbel n ac@diela evog
ovotuatog FreeBSD.

To AmoOnkevtikd Méoa emektdbnke, pe véeg MAnPo@opieg yla ovokevég amobrikevong USB,
oTlypldTUTIA cvoTiuatog apyelwv (snapshots), meploployolg oTn XPHON TWV CGLOTNUATWV
apyelwv (quotas), cuotiuata apyeiwv mov Bacifovtal oe vITapxovTa apyeia § 6to §ikTLo, KABWG
KOl KPUTITOYPAPNUEVEG KATATUNOELG S{OKWV.

IIpooTEONKE UL EVOTNTA OYETIKA UE TNV AVTIUETWTILON TTPOPBANUATWY oTo PPP kal SLIP.

To HAektpovikd Tayvdpopeilo emektdOnke pe véeg mANpo@opieg yla v XprRon EVAAAAKTIKWV
MTA, motomnoinon tavtdtntag oto SMTP, to mpwtdkoAro UUCP, ta epyaieia fetchmail xat
procmail kat pe dAAa BEpata yla TpoxwpnUEVOLG.

To EZumnpetntég AKTOoUL meplauPBdvetal ywa mpwtn @opd o€ avty v €kdoorn. Avtd To
KEPAALO TEPLYPAQEL WG va gykatactioete Tov Alakoulot) HTTP Apache, tov egumnpetnti
ftpd tov FreeBSD kal tov Stakoutotr Samba yla emkovwvia ye meddteg Microsoft® Windows®.
LT0 KePOAALO0 QuTO, €Youv petagepbel kdmoleg evotnteg amd To Ilpoywpnuéva OLfuata
Aktvwong (Ilpoxwpnuéva Opata AIKTOWONG), TPOKELUEVOL va BeATwOel n Tapovasiaon Toug.

To IIpoywpnuéva Bépata AIKTOUWONG EMEKTAONKE Ue VEEG TANPOPOPIEG YLa TN XPHON CUCKELWV
Bluetooth® o710 FreeBSD, Tnv €ykatdotaon acvupuatwyv SIKTVWV, Kal tnv MEBodo AKTOWONG
AcvVyyxpovng Metagopag (ATM).

[Ipootébnke €va AefA0Yl0, Yl VO OUYKEVTPWOEL OAOUG TOUG TEYXVIKOUG OPOUG KAl TOUG
SLAPOPOLG 0PLOUOVE IOV TTEPLEXOVTAL GE OAOKANPO TO BLBALO.

'Eywvav aloOnTikég BEATUWOELG 6TOVG TTIVOKEG KAl 0TA YpAPUaTA GE OAOKANPO TO BLPAio.

AA\ayég amto tnv Hpwtn Exdoon (2001)

H 8eUtepn €kSoon NTav T0 WTOTEAEGUA TOVAAYLOTOV V0 XpOVWVY gpyaciag amd ta uéan g Ouadag
Texunpiwong Tov FreeBSD. OL L0 GNUAVTIKEG QAAAYEG O AUTY TNV €KE0oN TAV 0L TAPUKATW:
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IIpootébnke éva oAokAnpwpévo Evpetriplo.
OAa ta ypagriuata oe ASCII avtikataotadnkayv amod ypagikd dtaypduuata.

[Ipootébnke pla Tumomolnuévn ovvoyn oe KABe Ke@AAalo, n omola TEPLEXEL Ul oUVTOUN
AVAKEPAAA{WON TWV TANPOPOPLWY TTOV TEPLEYEL TO KEYAANLO KAL TL AVAUEVETAL VA YVWPIleL amd
TPLV 0 AVAYyVWOTNG.

ne

To mepleyduevo avadlopyavwbnke oe Tpla Aoywkd pépn: "Eekwvwvtag pe to FreeBSD',
"Alayeiplon Zvotijuatog” kat "TlapapTipata”.

To Eykatdotacn tov FreeBSD 8.x kal [Ipoyevéotepwv EkS0oewv Eavaypd@Tnke amod tnv apyn Ue
TIOAAEG ELKOVEG, (WOTE VA SLEVKOAVVEL TOUG XPIIOTEG VA KATAVO{GOUV TO KE{UEVO.

To Baowkég Evvoleg oto UNIX® emektdOnke wote va cuumeplraupdavel mpdobeteg mAnpoopieg
yla Tig Slepyacieg (processes), Toug Saipoveg (daemons), kat ta orjuata (signals).



* To Eykatdotacn Eeapuoywv: ITokéta wkat Ports emektdOnke wote va oLUmEPLAAUPBAveEL
npOcOeTEG MANPOYOPIEG yLa TNV SLayelplon TPOUETAYAWTTIOUEVWY TTAKETWY (packages).

* To To Zvotnua X Window Zavaypde@tnke amd tnv apxi Ue €ueacn otnv Xprion UovTEpvwy
TEXVOAOYLWYV, OTtWG Ta tepLdArovta epyaciag KDE kat GNOME oe XFree86™ 4.X.

* To H Aladixaota Exkivnong tov FreeBSD enektdOnke pe meplocdtepeg mANPopopiec.

* To AmoOnkevtikd Méoa Cavaypdetnke pe Bdon ta maialdtepa Vo ke@dAaita "Aiokol" kal
"Avtiypaga Ac@aAeiag". IIiotevovpe OTL Ta Opata auvtd elvat 1o €ukoAovonta OtV
napovaotdfovtal padi cav €va kepdiato. IIpootédnke eniong pia evotnta yla RAID (vAomoinon
UEGW VALKOU 1] AOYLOULKOV).

* To Zelplakeg Emkovwvieg avadlopyavwbnke amd v apyni Kat evnuepwbnke yua TIg eK8O0ELg
FreeBSD 4.X/5.X.

* To PPP xat SLIP evnuepwOnke o€ anuavtiko Babud.
* IToAAol véol Topeic mpoatednkav oto Ipoywpnueva O¢uata AKTUWONG.

* To HAektpovikd Tayvbpopeio emekTdOnKe yla va cuUepAaUBAVEL TTEPLOGOTEPEG TTANPOPOPILES
yla Tig pubuioelg Tov sendmail.

* To Zvppatotnta pe ExkteAéolya Tov Linux emektdbnke yla va cuuneplAappavel mAnpo@opieg yla
Vv eykatdotaon g Baong sedouévwv Oracle® kat Tov SAP® R/3®.

o XTnVv 8evtepn €kE0oN KAAVTITOVTAL EMTIONG TA TOAPAKATW VEQ BEpata:
> PUOuLon kat BeAtiotomnoinon.

o TToAvuéoa.

Opydavwaon Auvtov Tov BifAiov

AvTo to BPBAlo ywpliletal oe mévte Slakpltd Aoykd tuipata. To mpwTo TUAUQ, EEKIVWVTAG UE TO
FreeBSD, meplypA@el TNV eykatdoTacn Kat tnv Backr xpron tov FreeBSD. O mpoTelvouevVog TpOmOG
avdyvwong avtoL Tov TURUaTog eival éva-éva Ke@AAalo, Ue Tn OELpd, TTPOCTIEPVWVTAG KEQAAALA UE
yvwotd Béuata. To 8evtepo TuRua, Baoikés Epyacdieg, TMepLlypd@el UEPIKA XOPAKTNPLOTIKA TOU
FreeBSD ta omoia xpnolpomnolovvtal ouyvd. Mnopeite va Stafdoete Ta kKe@dAala oe avtd TO TUAUA
(xaBwg katl o OAQ TA TUAMATA TTOL AKOAOLOOVV) e OToLa oeLpd BéAeTe. KABe Ke@AALO LEKLVA PE pHLa
oapn kat ovvtoun oLvoyn, n omola meplypd@el Ta TEPLEXOUEVA TOL KE@AAA{oL KABWG Kal Tu
xpeldletal va yvwpifelt nén o avayvwotng AvTO E€MITPENEL GTOV TMEPLOTACLOKO QVAYVWOTN Va
TIPOOTIEPVA YPNYOPA EVOTNTEG, Ylo VA PBpeL KedAala ta omoia Tov evdlagépovv meplocotepo. To
Tpito Tunua, Atayeipion Zvotjuatog, meplExel BEpata oyeTikKA e TN Slaxeiplon ovoTNUATWY
FreeBSD. To tétapto TUAUQ, ALKTUAKEG EMIKOVWVIES, KAOAVTITEL BEUATA SIKTUWONG KAl SLOKOULOTWV.
To méumTo TuApa TePLEXEL TapapTiuata He SLd@opeg mAnpoYoples.

Ewoaywyn

ITapovaotdlel to FreeBSD oto véo xprotn. Ilepypagel tnv wotopia tov FreeBSD Project, Toug
0TOY0LG TOL KL TO HOVTEAO AVATITLENG TOV.

Eykataotaon tov FreeBSD 9.x kat Metayevéotepwv EK60GEwV

08nyel tov yxpnotn otnv Swadwkacio eykatdotaong tov FreeBSD 9.x Kal UETAYEVESTEPWV
ekd0oewv Pe n xprion tov bsdinstall.

15



Eykatdaotaon tov FreeBSD 8.x kat IIpoyevéatepwv EK60GewV

O8nyel tov ypriotn otnv Swadikacia eykatdotaong touv FreeBSD 8.x kal TpoyeveéoTeEpwv
ekd0oewv pe TN xprion Tovu sysinstall. Zvumepiaufdvovtal emiong yepkd Béuata eykatdoTaong
Yyl TTPOXWPNUEVOUG, OTTWGE N EYKATACTACN UECW GELPLAKNG KOVGOAQG.

Baowkég Evvoieg 6to UNIX®

[Tepléyel TG Pacikég eVTOAEG Kal AELTOVPYLEG TOV AeLTOLPYIKOL cvatipatog FreeBSD. Eav elote
efolkelWPUEVOG Pe TOo Linux® 1 pe dAAo Aettoupylkd tumouv UNIX® pmopeite mbavwg va
TPOCTIEPATETE ALTO TO KEPAAALO.

Eykataotaon Eeapuoywv: Illakéta kat Ports

ITeplypdpel TOV TPOMO EYKATAGTACNG AOYLOUKOU TPITWV KATAOKELAGTWV HE TNV KALVOTOUO
"YuAoy twv Ports (Ports Collection)" tov FreeBSD kal pe ta ouviin TMPOUETAYAWTTIOUEVA
nakéta (packages).

To ZVotnua X Window

[Teprypdgel yevikd to ovotnua X Window kat eldikdtepa to X11 tov FreeBSD. Entiong meptypagel
oAokAnpwuéva meptBdArovta epyaciag 6mwg To KDE xat to GNOME.

Desktop Eoapuoyég
Avagépel kat e€nyel puepkég amd TIg o oLUVNOELG EQPAPUOYES VLA VTTOAOYLOTEG Ypaeiov, OTwG
TPOypAUUaTA TAORYNONG LOTOCEAISWVY Kal €QUPUOYEG ypapeiov Kal TEPLYPAPEL TIWG VA TLG
eykataotijoete oto FreeBSD.

IToAvuéoa

Yno8elkviel MW va EYKATAOTOETE SVVATOTNTEG AVATTAPAYWYHRS X0V Kal Bivteo aTto cvoTnua
oag. Eniong meplhapfdvel ety laToANTTIKA KATIOLEG EQAPUOYES YOV Kal BivTeo.

PvBuifovtag tov IIvprpjva tov FreeBSD

EZnyel toug Adyoug yla toug omoiovg Ba mpémel va Snuiovpyrioete €va véo mupnva. Iapeyel,
eniong, Aemtopepeic odnyleg ylwa Tnv puOULON, UETAYAWTTION KAl €YKATAOGTAON TOUL VEOU OUG
TPOCAPUOCUEVOL TTUPHVAL.

Extunwoeig

[Teplypdpel mwg va Slaxelpifeote ekTunwtég 010 FreeBSD. Xuuneptlaufdavel mAnpopopieg ya
0eAibeg AoyoTUTIWY, AOYaPLACUOVG EKTUTIWTWV Kal apyLkEG pubuioelg.

Zvupatotnta ue ExteAéoua tov Linux
[eprypdoel TI¢ SuvatodTNTeg cLUPatdtnTag Tov FreeBSD pe epapuoyég Linux®. Emniong mapéyel
AemTopepeig 08nyieg eykatdoTaong yla mOAAEG YVWOTEG EQUPUOYEC TOL Linux® omwg Oracle®,
kat Mathematica®.

PUOuLon kat BeAtietomoinon

ITeplypd@el TIG TAPAUETPOVE TTOV €XOLV 0T SLABEaN TOLG OL SLOXELPLOTEG TOL CUOTHATOG, WOTE
va pvbuicovv éva ocvotnua FreeBSD yiwa BéAtiotn amodoon. Emiong mepiypagel ta Stagpopa
apyela pvbuioewv mov xpnopomolovvtal oto FreeBSD kal tov va ta Bpeite.
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H Awadikacia Exkivnong tov FreeBSD

[Teprypdpet v Sladikacia ekkivnong tov FreeBSD kat egnyel mwg umopovpe va TNV eAEYXOLUE
ue tn Borbela emAoywv Kat pubuicewv.

Xpnoteg kat Baown Atayeipion Aoyaplacuwmv
[eprypdel Tnv Snuovpyia kat v Slaxeiplon twv Aoyaplacpwyv xpnotwv. Eniong meptypdgel
TPOTIOLG UE TOVG 0TTO{OVG PUTTOPOUV va TeB0VV TEPLOPLOUOL GTOVG XPHOTEG OGO APOPA TN XPrion
TIOPWV TOL CLOTHUATOG, KAOWE Kal AAAEG AelTovpyieg Stayxelplong Aoyaplacuwy.

Acpdieta

ITeprypdpel Stapopa Slabéoua epyareia mov Ba cag Bonbioouvv va kpatioete o FreeBSD
oLOTNUA 606G AoPAAEG. Zuumeplhapfavovtat ot vAomoujoelg Kerberos, IPsec kat OpenSSH.

Jails
[Teplypdpel To MAALGLO AELTOVPYLWV TWV jails kal TG BEATIWOELG IOV TTAPEYOLVV GE GYEDN UE TNV
napadootakr chroot vtootrpLgn tov FreeBSD.

Ynoypewtikog ‘EAgyyog IIpocfacng
EZnyel T elval o Ynoypewtikog EAeyyog IIpocBacng (MAC) Katl TwG 0 UNXAvVIOUOG auTog Umopel
va xpnotpomon0el ya tnv ac@dAion evog FreeBSD cuoTtiuatog.

‘EAeyyog Zvupavtwv Acpaieiag
[Teprypdoel Tt eivat o ‘EAeyxog ZupBavtwy, mwg pmopel va eykataotabel, va pubulotel kat mwg
UITOPOLV Va SLEPELVWVTAL KaL Va TTapakoAovBovvTal ta (yvn Tov eAéyyov (audit trails).

AmoOnkevtika Méoa

ITeplypdpel mwg va Slayelpifeote péoa amobrkevong Kat cvotiuata apyxeiwv pe to FreeBSD.
Zoumneplraupavovtat guowkol diokol, cvotolyieg RAID, OMTIKA KAl YAYyVNTIKA PEOQ, €LKOVIKOL
Slokol pviung kat Stktvakd cvoThuaTa ApyEiWV.

GEOM: Awayeipion Zvotoyy v Aiokwv

[eprypdoel TL eival To mAaiolo Aettovpylwv GEOM oto FreeBSD kal mwg va pubuicete Stdpopa
enimeda RAID mov vrootnpifovtal oto FreeBSD.

Ynootnpi&n Zvotnuatwv Apxeiwv

EZetdlel TNV LTOoTHPLEN UN-EYYEVWV CLOTNUATWY apyelwv oto FreeBSD, omw¢ to Z File System
™ng Sun™.

Ewovikomnoinon

[leplypdpel  TU TIPOCPEPOLV  TA CLOTAHATA ELKOVIKOTIONONG KAl TWG UTopovv  va
xpnotuomnownBovv pe to FreeBSD.

Tomikég PvOuioeig - Xprion kat pvOuion 118N/L10N
ITeplypdpel mwg va xpnotyonotjoete to FreeBSD oe yAwooeg ekTdg TG AyyAkng. KaAvntel tnv
duvatoTNTA TOTIIKWV pLBUicewVv TG0 og eninmedo cLOTANATOG, OCO0 Kal o€ EMIMESO EQUPUOYWV.

Evnuépwon kat Avapa6uion tov FreeBSD
Egnyel tic Sapopég petald twv ekdoocewv FreeBSD-STABLE, FreeBSD-CURRENT xat Twv
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enionuwv (RELEASE) ek86oewv tov FreeBSD. Ileplypd@el molol ¥prioTeg w@eAovvTal OTav
akoAovBoUV €va cvuoTnUA AvVATLENG KABWE Kal TA QTALTOVMEVA Ylo UTO TO OKOTO Priparta.
KaAUmtel T ueBd8oug mov umopovv va XpNnoLuonoujocouy ol XpHOTEG Yld VA EVNUEPWOOLV TO
oLOTNUA TOUG e TIG TEAeLTAlEG SlopBwaelg acpaleiag.

DTrace

ITeprypdpel tnv pLOULON Kat xprion Tov gpyaieiov DTrace g Sun™ oto FreeBSD. To Suvauikd
tracing pmopet va Bonbroel aTov evTomIopo TPOPANUATWY amtddoong, mapéxovtag avaAvan Tov
OLOTHUATOG GE TPAYUATIKO XPOVO.

Zewplakég Emkotvwvieg

Egnyel mwg va ocuvéoete TepUATIKA Kal pOvVTeU oto FreeBSD cvotnua oag, yla Xprion T000 o€
eloepyOueveg 600 Kal o€ eLePXOUEVES CUVEETELG.

PPP kat SLIP

[Teplypdpel mwg va xpnolyonowjoete Tig texvoAoyieg PPP, SLIP, § PPP péow Ethernet ywa va
ouvdebeite oe amopakpuopéva cvotiuata pe to FreeBSD.

HAgktpoviko Tayvbpoueio
EZnyel ta Stapopetikd atotyeia evog SlakopuloT NAEKTPOVIKNG aAAnAoypapiag kat eppabivel oe
Béuata amAwv pubuicewv yla To TAEOV SNUOPAEG AOYLOMIKO SLAKOULOTH NAEKTPOVIKAG
aAAnAoypagiag: To sendmail.

E&vmnpetntég AtktvoU
[Mapéxel AemTopepeig 08nyieg xat mapadeiypata apyeiwv pvbutong ywa va pvbuicete to FreeBSD
va evepyel wg Siktvakdg egumnpetnTig apyelwv, €ELMNPETNTAG Ovopdtwv Topéa (DNS),
egLTNPETNTAG SIKTVAKWVY TTANPOoYopPLWV (NIS), N eELTINPETNTIG CLYYPOVIGUOL Wpag (NTP).

Firewalls
EZnyel v @ulocogia mov kpUBetal miow and ta firewalls (telyn mpootaciag) mov Basifovtal oe
AOYLOULKO Kal TTapéXel AemTopuepeig mAnpoopieg yla Tig pvbuioelg twv Stapopwv firewalls mov
SlatiBevtat ywa o FreeBSD.

Ipoywpnuéva Oéuata AtLKTOwONG
[Teprypdpel MOAAG poywpnuéva Béuata SIKTOwonNg, cuumepAaupfavouévou Tou Slapolpacuov
uag ovvdeong Internet pe d@AAOLG LTOAOYLOTEG 0TO TOMKO oag Siktvo (LAN), Oéuata
dpouoAdynong yla mpoxwpnueévoug, acvpuatn Swktvwon, Bluetooth®, ATM, IPv6 kat TOAAG
axkoun.

ITov Oa Bpeite to FreeBSD

[epléyel Alota pe Stapopeg mNyEg yla va anokticete 1o FreeBSD oe CD-ROM 1| DVD, 6mtwg emiong
Kal Stagopeg tomobeaieg oo Internet and 0oL PMOPELTE va KATEBACETE KAl VA EYKATACTIOETE
70 FreeBSD.

BifAoypaopia
Avté to BLBAlo ayyiCel moAAG StapopeTikd Bépata mov pmopel va oag kevtpioovy o evlapépov
yla yla mo Aemtopepn egepevvnon. H BipAoypagia tagivopel oe katnyopieg moAAd egalpetikd
BBAla Ta omoia ava@épovtal oTo Kelyevo.
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IInyéc ITAnpo@opnong ato Atadiktvo

ITeplypdpel TOAAG @Opouvu Tov Slatibevtal otovg yprioteg tov FreeBSD, wote va B£touv
EPWTAMATA KAL VO GUUUETEXOVV OE TEXVIKEG ou{NTHOELS yla To FreeBSD.

KAielSta PGP

Kataypdpel ta SOKTUAIKA QOTUMWHATA TwV KAEWSWwv PGP apketwv peAwv tng Ouddag
Avdmtuéng tov FreeBSD.

ZuuBacelg Tou ypnoLuorolovvtal o€ avto to BLpAio

Ye oAdKANpo t0 BLBAlo, XpNOLWOTTOLOVVTAL KATIOLEG TUTTOYPAPIKEG CLUPACEL WOTE N HopoToinon
TOU va eival cLVENNG KaL va elval 1o evavayvwaoTo:
Tumoypaikég Zvupdoerg

IMAaywa ypaon
H mAdyta ypappatooelpd xpnopomnoleitat yla ovopata apyeiwv, URLs, ke{pevo pe upacn Kat yla
XPNON TPWTOEUPAVILOUEVWV TEXVIKWV OPWV.

Mpogi} oTaBepol mWAGTOULC
H otabepold mAGTOUC YPAUUATOCELPA XPNOLHOTIOLELTAL Yo UNvOHATA AABOUG, EVTOAEG, UETABANTEG

nePBAAAOVTOG, OVOopaoieg TwWV ports, OVOUATA KEVTPLKWVY UTMOAOYLOTWY, OVOUATA XPNOTWV,
0OVOUATA OHASWV, OVOUATA CUOKELVWYV, UETABANTEG KAl ATTOCTIACUATA KWSIKA.

"Evtovn ypaon
H évtovn ypaupatooelpd xpnoLlomoleital yLa epapuoyEg, EVTOAEG Kal TANKTPA.

Eicod80¢ Agdouévwv amo to Xpriotn

H mAnKTpoAdynon onuewwvetal pe €vtovn ypagr wote va exwpilel amd To vmOAouUTo Keipevo.
Yuvévacpol MARKTPpWY TIOU TPEMEL va TIEGOHOVV TALTOXPOVA ONUELWVOVTAL PE ~+ WPETALL TWV
TANKTPWYV, OTWG:

Ctrl + Alt + Del

To omoio onuaivel mwg o xpnotng Ba mpémnel va méoel ta mARktpa Ctrl, Alt kat to mAnkTpo Del
Tavtdypova.

Ye meplnTwaon mov KAmola TARKTPA TIPETEL va TILEGOOVV Ue GUYKEKPLUEVN oeLpd, Ba eppavifovtal
XWPLOUEVA UE KOUUOTA:

Ctrl + X, Ctr1 + S

To omoio onuaivel mwg o xpriotng avauévetal va miécel ta TARKTPa Ctrl kat X Tavtdypova Kal Emelta
va niéoel ta mARkTpa Ctrl kat S Tavtodypova.
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Mapadeiypata

Ta mapadetypata mov gexwvouv pe C:\> vmodnAwvouv pla evtoAr] MS-DOS®. AUTEC OL EVTOAEG
UmopoLV va ekteAoVVTAL a6 TO mapdOupo "Tpapuuig EvtoAwv" oe ovyxpovo meptpdiiov Microsoft®
Windows®, eKTOG av ava@EépeTal KATL SLaQopETIKO.

E:\> tools\fdimage floppies\kern.flp A:

Ta mapadelypata mov EeKvovv Pe # vTOSNAWVOLVY pLa EVTOAN oL Ba TTPEMEL VA EKTEAECTEL ATTO TOV
vnepxpriotn (superuser) evog cvotruatog FreeBSD. Mnopeite va cuvéebeite oav xpriotng root yua
va MANKTPOAOYNOETE TNV EVTOAN, 1] va cLVEebeiTe 0av KAVOVIKOG XPHOTNG KAl VA XPNOLUOTIOU|OETE
NV €vToAN su(l) WoTe va AmMOKTHOETE TPOVOULA LITEPYPHOTN.

# dd if=kern.flp of=/dev/fd0

Ta mapadeiypata mov LeKVoLV e % LTTOSNAWVOUV [Lld EVTOAN TIOL TPETEL VA EKTEAECTEL QO €va
KavovIKo xpnotn. Xpnowwomoteitat n ovvragn C-shell yua va 6écovpe petafAnteg mepBAAAOVTOG Kat
AAAEG EVTOAEG KEAVPOUG, EKTOG AV AVAPEPETAL KATL SLAPOPETIKO.

% top

EvyaploTtieg

To BLpAlo mov kpatdte, TAPOLOLALEL TIG TPOOTIAOELEG TOAAWY EKATOVTASWV avOpwnwv amd 6Ao Tov
Koopo. Eite pag evnuépwoav yla tumoypa@kd Addn, eite pag €otelhav 0AOKANPaA Ke@AAala, N
GLUBOAN GAWV ATV XPNOLUN.

Mepikég etalpeieg vmootipléav NV avamtuén auTtov TOL €YYPAPOL ULOOWVOVTAG CUVTAKTEG Va
epyagovtal oe MARPN anacxoAncn, TAnPWvovTag yla tnv €kdoon, KTA. El8ikdtepa, n BSDi (n omola
apyotepa amoktibnke and tnv Wind River Systems) picBwoe péin tov FreeBSD Documentation
Project va epydfovtal e mApn amacyoAnon ywa tnv BeAtiowon tov BLBAiov, odnywvtag atnv mpwn
évtumn €kdoon ota ayyAwd tov Mdaptio tov 2000 (ISBN 1-57176-241-8). H etaipeia Wind River
Systems picOwoe TOTE PePIKOVE EMUTPOGHETOVG CUVTAKTEG WOTE VA KAVEL BEATIWOELG TNV Sopun TNG
€VTLTING €kS00NG Kal va mpocBeael kamola véa kepdiata. H anmokopL@wan autig g epyaciog Rtav
n mapovaciacn g 8evtepng EvTumng €kdoong, Tov Noéupplo tov 2001 (ISBN 1-57176-303-1). 1-57176-
303-1). To 2003-2004, n FreeBSD Mall, Inc, picBwoe apkeToLG oLVEPYATEG VA BEATIWGOLV TO
Eyxelpidio Xpriong mpog etolpacia tng tpitng €vrumng €kdoong.

params: path: "/books/handbook/parti/" :leveloffset: +1
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Part I: Etcaywyn
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Chapter 1. X0voyn

EvxaploTtovpe yua to evlagépov oag yla to FreeBSD! To ak6AovB0 Ke@AAalo KAAVTITEL SLAPOPEG
ntux€g Tov FreeBSD Project, 6Twg tnVv LoTopia TOU, TOLG GTOXOVG TOV, TO HOVTEAO AVATITLENG, K.T.A.

MeTd TV avdyvwon autov Tou Ke@aAaiov, Ba yvwpilete:

* IIwg oyetiCetal To FreeBSD pe dAAa Aettovpyikd cvotripata HYY.

* Tnv wotopia Tov FreeBSD Project.

* Toug atd)ovg Tov FreeBSD Project.

* TG Baolkeg apy€G TOL open-source HOVTEAOL avAanTtugng Tov FreeBSD.

* Kal puokd: amo mov mpogpyetat o ovoua "FreeBSD".
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Chapter 2. KaAwg nA0ate oto FreeBSD!

To FreeBSD eivat €va Aeltovpylkd ovotnpa Baclouévo oto 4.4BSD-Lite, To omoilo umopel va
xpnolpomnonBei oe H/Y Intel (x86 kat Itanium®), AMD64 kat Sun UltraSPARC®. Le eg€AlEn Bploketal
eniong n Swadwkacia petagopdg tov FreeBSD oe dAAeg apyltektovikéG. Mmopeite emiong va
SwaBdacete ywa Vv otopia tov FreeBSD, n ywa v 7o mpoceatn enionun €kdoon touv. Edv
evllapépeate va oLUPAAAETE pe kamolo Tpomo oto Project (kwdwka, hardware, ypnuatodotnon),
Slapaote To dpOpo Luvelopépovtag otV Avantuén tov FreeBSD.

2.1. Tuumopetl va kavet to FreeBSD;

To FreeBSD €xeL moAAd agLoAoya xapakTnplotika. Mepkd anod avtd eivat:

* Preemptive moAvemeéepyaaia (preemptive multitasking) pe Suvauiko éAeyyo mpoTepALOTNTAG yld
va egac@ailotel opaAdg Kat Sikalog Sltapolpacuog Twv mopwv tov H/Y petadd epapuoywv Kat
XPNOTWV, aKOUN KAl OTLG TILo avTifoeg ouvOikeg Kat Bapv goprtio.

* IToAvypnotikés Svvatdtntes (multi-user facilities) ot omoieg emitpénovv oe mMOAAA dToua
TaLuTOXPOVA VA Xpnolpomoujcovv €va cvotnpa FreeBSD yua Sta@opetikd mpdypata. Avto
onuaivel, ywa mopddetyua, 0TL TA TEPLPEPELAKA TOV GLOTHUATOG, OTWG EKTLTIWTEG Kal odnyol
TaWLWV eival cwoTd Polpacpéva PETAED OAWVY TWV XPNOTWV TOL GLGTHUATOG 1] TOU SIKTVOL Kal
WG UTopovv va tefolv ouyKeKpLlUEva Opla oe XpHoTeG 1} OUASEG XPNOTWY, TTPOGTATEVOVTAG
Kplowoug mOPoLE TOL CLGTANATOG aTtd LTTEPPOALKY XProN.

* Ioyvpég Suvatdtnteg Siktvwong TCP/IP (TCP/IP networking) pe vmootiplén yla Blopnyavikd
npoTuna O6mwg ta SCTP, DHCP, NFS, NIS, PPP, SLIP, IPsec kat IPv6. Autd onuaivel mwg éva
unxavnua FreeBSD pmopel va aAAnAemi§pd evkoAa pe GAAQ cLOTAUATA KAl va epydadeTal oav
ETALPIKOG  €EumnpetnNTiG, vLmootnpifovtag Aesltovpyieg CwTKAG onuaciag, Omwg NFS
(amopaxkpuopévn mpocPacn oe apyxela) kat vinpecieg NAeKTPovVIKOL TayvSpoueiov (e-mail), 1
TNV Mapovcia Tov opyavicpoL oag ato SladikTuo péow Twv vmnpeciwv WWW, FTP, routing kat
firewall (ac@dAelag).

* H npootacia tn¢ uviung (memory protection) efac@aiiel 0tL oL SLa@opeg epapuoyeg (1 ot
XPNoTeQ) §ev aAANAeTLE POV HeTALL TOLG. ML eQapuoyr] OV TAPOLCLALEL KATTolo TPOPAnua 8¢
umopel va emnpedoel dAAAeG pe kaveévav Tpomno.

* To Blounyaviko mpotuno X Window System (X11R6) mpoo@épel ypa@ko meplfdAiov epyaciag
(GUI) o€ omolo8imote unydvnua kat Sltatibetat pe Tov mApn mnyaio kwska.

o ZouBatotnta eKTEAECLUWY PE TIOAAG TIPOYPAUMATA TIOV €X0LV HeTayAwTTioTel ywa Linux, SCO,
SVR4, BSDI kat NetBSD.

* XIALASeG ETOLUEG-TTPOG-EKTEAEDN EQAPUOYEG elval SlaBEatpeg amd Tnv GLAAOYY ports Kal packages
yla to FreeBSD. T'ati va Payvete ato Sltadiktvo dtav pnopeite va ta Bpeite 6Aa eSw;

* X710 Swadiktvo elvat emiong Slabéolpeg xALASeg mMPOCOETEG KAl EVKOAES OTNV TTPOCAPUOYI]
epapuoyég. To FreeBSD é€xel cvuBatdtnta mnyaiov KWSKA Pe TA MO SNUOPIAY EUTTOPLKA
ovotijuata UNIX®, emopévwg ol TEPLOCOTEPEG EPAPUOYEG YpeldlovTal Alyeg €wg kaboAov
UETATPOTIEG YL VA UETAYAWTTIOTOUV (compile).

* H xata amaitnon oeAldomoinon ewkovikri¢ uviung kat to "oAokAnpwuévo VM/buffer cache”
nap€Youv LVPNAR antdSoon oe EPAPUOYEG PUE AVENUEVEG AVAYKEG GE HVNUN, EVW SLATNPOVV TNV
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LKAVOTIONTIKH aTTOKPLON TOV CUGTHUATOG GTOVG AAAOLG X P OTEG.
* Yrnootpgn SMP yla pnyavijuata pe moAranAgg CPU.

» ITARpNG oelpd epyareiwv avdmtugng yla C, C++. ZTn LAY TwV Ports Kal TWV €TOLHWY TAKETWY,
Ba Bpeite MOAAEG akoOua YAWOOEG TTPOYPAUUATIONOV, KATAAANAEG TOCGO yla €peELVa 060 Kal yld
avATTLEN AOYLOULKOV.

* H Sabeodtnta tov mnyalov KwSka OAOKANPOL TOU GUGTHUATOC ohuaivel OTL €(eTe TOV
vPnAdtepo Babuo eréyyov oto meplfdArov cag. Tati va elote kAelbwyévol oe €va KAELOTO
ocvoTnua xat va elote egapTnuévol amd Tov mpoundbevTy cag, OTav Umopeite va €xete €va
TPAYUATIKA avolyTd cVoTNUa;

* Extetauévn online tekunpiwan.

o Kat moAda aAda!

To FreeBSD BaciCetal otnv €kdoon 4.4BSD-Lite Tov Computer Systems Research Group (CSRG) tov
Havemiotnuiov g KaAlpopviag oto Berkeley, kat ouveyiCel v Stakekpluévn mapadocn Tov otnv
avantuén ovotnudtwv BSD. Emumpocbeta oto e€aipeto €pyo mov mapeixe to CSRG, to FreeBSD
Project £66ee mMoAAEG XIALASEG WPES aTN BEATIOTOTTOINGN TOL CLOTHUATOG YL UEYLOTEG EMIEOTELG KAl
a&lomotia 0e KAONUEPLVEG KATAGTACELS TIPAYUATIKOV @OpToL epyaciag. To FreeBSD mpoo@épet
anmodoon kat aglomiotia odéla Ye avtioTolwv EUTTOPIKWYV CLOTNUATWY KOl TA OGLVSVLALEL WE
TEAELTALEG TEYVOAOYLEG KAL XAPAKTNPLOTIKA TTOL SEV LTTAPYOLV TTOLOEVA AAAOU.

OL epapuoyég otig omoieg pumopel va ypnotpomnownOel To FreeBSD, mpaypatika meplopifovtal povo
amno v eavtacia cag. Ao avanTtugn AOYLoUIKOU HEXPL AVTOUATIOUOVE EPYOCTACIWY, A0 AmoypaQy
e8wWV PEYPL TNV S10pBwaN ToL ACLLOVOLOL ATTOUAKPLCUEVWY SOPLPOPLKWV KEPALWY, €AV Umopel va
yivel pe éva eumopikd mpoidv UNIX®, eival mapandvw armd mbavo ot pmopel va yivel Kat pe to
FreeBSD! To FreeBSD emiong w@eAeital onUavTiKd armd KUPLOAEKTIKA XIALASEG EQAPUOYEG LYNANG
TOLOTNTAG TTOV AVATITUOCOVTAL QIO KEVTPA EPELVWV KAL TIAVETLOTI LA GE OAO TOV KOGUO, KAl GUYVA
SlatiBevtal oe YaunAd k60Tog 1 Swpedv. To TANOOC TWV EUTTOPLIKWV EQAPUOYWV TTOL SlatiBevtat yla
70 FreeBSD, av&avetal emiong kabnuepva.

0 mnyaiog kwdkag Tov (8ov tov FreeBSD eivatl TApwg Stabgaipog, katl £€Tatl To oVoTnUa urmopel va
mpocappootel oe a@dvtaota VPNAG eminedo yla €l8IKEG EQPAPUOYEG 1] projects, Kal Pe TPOTOVG
YEVIKA Un TPAYUATOTTOGLUOVE GE AAAA AELTOVPYIKA EUTTOPIKWV TTpounBevtwv. Ilapakdtw Oa Bpeite
UePLKA povo mapadetyyata armd eQapuoyEG oTIG 0Toleg Xpnolpomoleital avth Tn otiyun To FreeBSD:

» Ynnpeaolieg Tvrepver: To woxvpd cvotnua Siktvwong TCP/IP tov FreeBSD, 10 avadelkvvel oe
SavIK mAATEOpUA yLa pia LEYAAN YKAUa VTtnpectwy TvTepveT OMwG:
o EEumnpetntég LotooeAidwv World Wide Web (kowvoug 1j ue ac@ain cvveon [SSL])
o ApopoAGYNnon mMPWToKOAAwY IPv4 kat IPv6
o Firewalls xat moAeg NAT ("IP masquerading")
o Egumnpetntég FTP
o EEUMNPeTNTEG NAEKTPOVIKOV TaYLEpopeiov
> Kat dAAa...

» ExntaiSevon: Elote @oltnTAG TANPOQOPLKIG 1} KATTOLOV OXETIKOU TOUEQ; AEV LTIAPYEL KOAVTEPOG
TPOTOG va UABETE yla AELTOVPYIKA CLCTANATA, ApXLTEKTOVIKEG H/Y, Kal cuoTipata SIKTVWV amno
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TNV TMPAKTIKY eumelpla kat Tnv o€ BdOog yvwaon mov pmopel va oag mapéxel to FreeBSD. To
pueyaAo mAnBog twv dwpedv Staboiuwy makétwv e@apuoywv CAD, ypa@kng oxediaong, kat
HabnuatTkwv, kdvouv to FreeBSD e€alpeTikd XproLU0 6€ 6G0UG TO KUPLO EVSLAQEPOV TOUG GTOVG
LTTOAOYLOTEG elval va kdvouy i §0VAELd Toug!

* Epevva: Me StaBéopo tov mnyaio Kwdika oAdKANPov Tov cuothuatog, to FreeBSD eival pia
e€alpetn mMAaTtEOpUA yla TNV €peEuva O0TA AELTOUPYIKA CULOTAUATA OTIWG €mioNg yla AAAOULG
KAASoug NG mAnpogopkis. H @von tng eAevBepng Stdbeong tov FreeBSD emitpénel eniong oe
QITOUAKPLOUEVEG OUASES Va cuvepYdlovTal o LEEES 1] va LoLPALovTaL TNV AVATITUEN EQAPUOYWV,
¥wpig va avnovyovv yua ddeleg xpriong kat xwpic va meplopifetal n SuvatdTNTA TOLG YylA
eAevBepn oulATnon onolov8ToTe OEUATOG 0€ AVOLYTEG Ouddeg aulrTnong (forums).

* AiktOwon: Xpeldleote éva kawvovpylo router (Spoporoyntry); Eva efumnpetnty DNS; 'Eva
firewall yla va kpatdte Tov KOO0 €Ew amd 10 ecwTePKO oag SikTvo; To FreeBSD umopel evkoAa
va petatpéPel ekeivo to maAld PC mov kabetal axpnolpomnointo otnv ywvia, o éva mponyuévo
SpopoAoynt pe e€enTnUEVEG SLUVATOTNTEG PATPAPIOUATOG TTAKETWV.

* Embedded: To FreeBSD amoteAel pla egatpetiki mAat@opua ywa tn Snuovpyia embedded
ovoTnuatwv. Me vrmootiplen ywa T mAateopueg ARM®, MIPS® kat PowerPC® xalL oe
oLVELAOUO P AELOTLOTN SIKTVWAON, TPONYUEVA XOPAKTNPLOTIKA Kal TNV eAevBepn adeta BSD to
FreeBSD eival éva e€aipetikd onueio ekkivnong ylwa embedded ocvotijuparta router, firewall kat
dAAa.

* Desktop: To FreeBSD eivat pia e€aipetn enthoyn ywa éva owkovopulkd desktop. To FreeBSD cag
ETILITPETEL VA EMAELETE avAUETA G€ TTOAAA aVOLKTOU KWSka mepLBairovTa epyaciag ta omoia
neplappavouv to GNOME xat to KDE. To FreeBSD pmopel va &ekivioet akopa kat "diskless”
(xwpig okAnpd Sioko), KAvVoVTaG €TGL TOLG TPOCWTILKOVG aTAOUOVG epyaciag akdun mo @Tnvoug
Kal evKoAdTEPOLG 0T Staeiplon.

o Avantuén Aoytoutkov: To Bacikd cvotnua tov FreeBSD SiatiBetat oAokAnpwuévo, ue mTARPN
oELpA epYarEiwV avdnTugng, mov meplaupavouv éva mAnpn C/C++ compiler kat debugger.

To FreeBSD eivat Stabéotpo yla dwpedv xatéBaocpa 1§ umopeite va to mpoundevteite oe CD-ROM i
DVD. Aeite o ITov Ba Bpeite To FreeBSD yia meplocdTepeG MANPOPOPIEG YLla TO TIWG VA ATTOKTHOETE
70 FreeBSD.

2.2. ITowog ypnowuomorei FreeBSD;

Ta mponyuéva XapakTnPLloTIKG, N armoSeSELYUEV aoPAAELN KAl O TAKTIKOG KUKAOG VEWV €KSOCEWV
Tov FreeBSD, oe cuvdvaouo e TNV eAeVBepn ddela XpronNg Tov, T0 KAVOUVY LEAVIKO WG TAATOOpUA
yu ) dnuiovpyia MOAAWY EUTTOPLKWY KAl AVOL(TWVY CLOKELWV Kal mPoilovTtwv. Kdmoleg amd Tig
UeyaAUTEpEG eTaLpieg oTo Ywpo Tov IT xpnopomnolovy to FreeBSD:

» Apache - To Apache Software Foundation xpnotponolet To FreeBSD ota meplocotepa Snpocia
OLOTAUATA TOV, TTOV CUUTEPAAUBAEVOLY éva amd Ta peyaivtepa anobetiipla SVN atov KOouo pe
neplocoTepa and 1.4 ekatoppvpla commits.

» Apple - To OS X SaveiCetal moAAd otolyeia amd to FreeBSD yla To vimtoocuoTnUa SIKTOWGONG KAl Ta
epyareia xpriotn (userland). To i0OS mepiéyel eniong atoyeia mov mpoépyovtal anod to FreeBSD.

» Cisco - OL ovokevég ao@aAieiag IronPort kal anti-spam Ypnollomolovy €va TPOTOTOLNUEVO
muprva Tov FreeBSD.
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Citrix - H oelpd ovokevwv ac@aieiag NetScaler mapéyet load balancing ota enineda 4-7, caching
nieplexopévou, firewall oe emineSo epapupoywv, ac@arég VPN kat vmnpecieg mobile cloud oe
oLVSLAGUO pe TNV oYV TOL TEPUATIKOV ToL FreeBSD.

Dell KACE - Ot ovokevég Slaxeiplong ocvotnuatwv KACE xpnolgomolovv FreeBSD Adyw Tng
oTaBePATNTAG KAl EMEKTACIUATNTAG TOV KABWE Kal TNG KowatnTag mov otnpifel Tnv ouvexn
avAamtuén Tov.

Experts Exchange - OAot ot §nuocilol €EumnpetnTég LoTooEAISWY Ypnolponoovy FreeBSD ue
extetapévn xpnon jails ywa tnv amopdévwon twv nepBEAAOVTOV avATTUENG Kal EAEYY0V, XwPIg
™V npdcbetn emPdpuvaon Tng etkovikomoinong (virtualization).

Isilon - Ta emayyAepatika cvotiuata amodrikevong g Isilon PBaciCovtar oto FreeBSD. H
eEalpeTika eAevBepn adela tov FreeBSD emétpede otnv Isilon va evowpatwoel to KO NG
Kw8wka (Ue ta SKA TNG TVELHATIKA SIKALWUATA) OTOV TUPHAVA KAl VA ETMIKEVIPWOEL TNV
npoomndbela ™G otn Snuovpyia Tov mpoidvTog TG avti va Eavaypapel €va AELTOLPYLKO
ovuoTnUa and v apyn.

iXsystems - H oelpd ocvokevwv amobrikevong TrueNAS Baocietal oto FreeBSD. Extdg amd ta
EUTOPIKA TNG mpoidvTa, N iXsystems katevbUvel emiong TNV avdanTugn Twv projects avolkTov
AoylouikoV PC-BSD kal FreeNAS.

Juniper - To Aeltovpywkd cvotnua JunOS To omolo ypnowlomoleital e OAEG TG GUOKEVEG
Siktbwong Tng Juniper (Tov mepliaupdvouv routers, switches kal oLokeLEG ao@aAieiag)
BaoiCetatl oto FreeBSD. H Juniper eivat pia etatpia mov embetkvieL Tn cLUBLWTIKNA oXEoN UETALY
TOL Project kol TwV EUNOPKWV TPOLOVTWY. OL BEATIWOELG TIOL Tapdyovtal oTn Juniper
gvowpatwvovtal oto FreeBSD pewwvovtag €Tol TNV TOAVTAOKOTNTA TNG UEAAOVTIKNG
EVOWUATWONG VEWVY XAPAKTNPLOTIKWY TOL FreeBSD micw oto JunOS.

McAfee - To SecurOS, mov amoteAel T Pdon Twv mpoidvtwv firewall g etapiag kat
neplappavel to Sidewinder, Bacifetal oto FreeBSD.

NetApp - Ot cvokevég anmobikevong Data ONTAP GX BaciCovtat oto FreeBSD. EmutpocOeta, n
NetApp €XeL CUVELCPEPEL UPKETA VEN XAPAKTNPLOTIKA, cvumeplapfavouévouv touv bhyve, tou
véou hypervisor Umo d8eta BSD.

Netflix - H ovokevr] OpenConnect mov xpnotpomnolel n Netflix ywa To streaming Tawviwv otouvg
neAdteg NG, PaciCetal oto FreeBSD. H Netflix €yel ektetapévn ocuvelc@opd oTov KWSIKa Kot
ePYACeTaL WOTE VA UNV LITEAPXOLVY SLAPOPES UETALL TOL KwSIKa TNG Kal Tov FreeBSD. Ol GUOKEVEG
Netflix OpenConnect eivat vmevbuveg yla meplocdtepo amd 10 32% TnNG GLVOAIKAG Kivnong
Internet otn Bopelo Apepixn.

Sandvine - H Sandvine ypnotwomotel To FreeBSD wg Bdon ywa tnv vPnAnig amodoong SiKtuakn
TAATQOpUA enegepyaciag mov xpnotpomnolel ata mpoidvTa .

Sony - H kovoola maiyviSwv PlayStation 4 ypnowgomolel pia tpomomolnuévn €kdoon Tou
FreeBSD.

Sophos - H ovokevr] Sophos Email Appliance xpnollomolel yla eVIGYUUEVNG Ao@AAELaG €KS0oN
7oL FreeBSD kat capwvel ta eloepydpueva email yla spam kat 1o0g KaBwg Kat Ta e€epydueva yla
avemBvpunta tpoypdupata (malware) kat mbavy anwiela evaioOnTwv SeSouevwv.

Spectra Logic - H oelpd amofnkevtikwv péowv nTier ypnowwomnolel FreeBSD kat OpenZFS.

The Weather Channel - H ocvokevr] IntelliStar mov eykabioTtatat 6Tovg mTaApOXoLE KOAWSIOKAG
TNAEOpaONG Kal mapeyel SeAtia Kapov aToug ouvSpounTEg, Xpnotponotel FreeBSD.


http://www.citrix.com/
http://www.dell.com/KACE
http://www.experts-exchange.com/
http://www.isilon.com/
http://www.ixsystems.com/
http://www.juniper.net/
http://www.mcafee.com/
http://www.netapp.com/
http://www.netflix.com/
http://www.sandvine.com/
http://www.sony.com/
http://www.sophos.com/
http://www.spectralogic.com/
http://www.weather.com/

To

Verisign - H Verisign e{vat vmevbouvn ywa ™ Aettovpyia twv Touéwv .com Kal .net Kal Twv
avtiotoywv egumnpetntwv DNS. Xpnotwpomotel Stdpopa SIKTLOKA AELTOVPYIKA cLOTHUATA,
ovuneplapBavouévou tov FreeBSD, yla va e€ac@aiioel 6Tt Sev pmopel va vmdpel Kamolo koo
onuelo anotvyiag otnv dikTvakn vodoun G.

Voxer - H Voxer ypnowuomnolel to FreeBSD pe ZFS otnv mAQTOOPUA UNVUUATWY TIOU EXEL
avamTLEel yla Kvntd tTnAfpwva. H Voxer apykd Xpnolomnolovoe €va cUGTNUA TTOL TTPOEPYOVTAV
and to Solaris, aAAd T0 dAAa&e oe FreeBSD Adyw NG e€alpeTikig TOL TEKUNPlwoNng, Tng
UEYAAVTEPNG KL TILO EVEPYNG KOLVOTNTAG KAl TOU QLALKOTEPOL TIEPLBAAAOVTOG avAmTugng. EXTog
amo ta WSlaltepa kplowa xapaktnplotikd - 6nwg to ZFS xat to DTrace - to FreeBSD emiong
StaBétel kat vrooTpLen TRIM yua To ZFS.

WhatsApp - Otav n WhatsApp XpeLAoTnKe UL TAATOOPUA LKAVH VO AVTIUETWT{OEL TEPLOCOTEPES
amnod 1 ekatoppvplo tavtdyxpoveg ouvdeoelg TCP avd eCumnpetnty, eméAegav to FreeBSD. Emnelta
TIETUY AV TTEPLOCOTEPEG ATTO 2.5 EKATOUUVPLA CLVEECELG VA EELTINPETNTH.

Wheel Systems - H ovokevr] ac@oaAeiag FUDO emITpEMEL OTIC EMIXELPHOELG VA EAEYXOLV, Va
KATELOVVOUV KAl VA KATAYPAPOLV SLOXELPLOTEG KAl €PYACOUEVOUG GAAWV ETALPLWV TIOV
gpyagovtal ota ovoTApata Toug. Baociletal ota KaAUTEpPA YOPAKTNPLOTIKA ac@aAeiag Tov
FreeBSD mov mepllaupavouv texvoioyieg 0mwg ZFS, GELI, Capsicum, HAST xat auditdstd.

FreeBSD éxeL emiong PonOnoet otn Snuiovpyla kat GAAWV OXETWLOUEVWY EPYWV OVOLKTOV

AOYLOULKOV:

BSD Router - "Evag eVOAAAKTIKOG router yla HeyaAeg eniyelprioelg mov xpnotpomnotel FreeBSD kat
elval oyedlaouévog va Aettovpyet oe anAd PC tng ayopdg.

FreeNAS - Muwa tpomomouwnuévn €kdoon touv FreeBSD oyeSlacpévn yla Xprion wg GULOKELN
SikTuakng armobrikevong. apéyel ypapkn Siemagr ypauuévn e Python n omoia anAovotevel
Slaxeiplon Twv ocvoTnudtwv apyeiwv UFS kat ZFS. Iepapfdvel vmootplén ywa NFS, SMB/CIFS,
AFP, FTP kat iSCSI. 'Exel Suvatotnta enéktaong uéow mpocdetwv (plugins) ta omola Bacifovtal
o€ FreeBSD jails.

GhostBSD - Mua Stavour} touv FreeBSD yua xprion desktop. Iapéxetat pe to mepLBdriov epyaciag
Gnome.

mfsBSD - Eva oUvoAo epyoreiwv yla Tn Snuiovpyia evog ocvotiuatog FreeBSD to omoio
EKTEAELTAL ATTOKAELOTIKA QTTO TN UVNAUN.

NAS4Free - Mua Stavoun yla egumnpetntég apyeiwv mov BaciCetal oto FreeBSD kal mapéyetat pe
uta web Stenaen pvbuicewv ypappévn oe PHP.

PC-BSD - Mua Tpomomtownuévn Stavour Tov FreeBSD mov mpocavatoAifetat og xprjon desktop kat
TIAPEXEL YPAPIKA epyareia yla va avadeitel Tn Suvaun tov FreeBSD e 6Aoug Toug xprioteg. Eivat
oxXeSLAOUEVN WOTE VA SLEVKOAVVEL TN YeTABaon TwVv xpnotwv Windows kat OS X oto FreeBSD.

pfSense - Mwa Stavopn ywa firewall mov Bacifetat oto FreeBSD kat mepléxel TepAoTia GLAAOYN
XOPAKTNPLOTIKWY KAl EKTETAUEVN LTTOOTNPLEN YLa IPVE.

mOnOwall - Mwa Attij €kSoon tov FreeBSD pe €va egumnpetnti LotoceAidwyv kat Stemagr) oe PHP.

"Exel oyedlaotel wg ovokevn firewall kat katarapBdvel xwpo uikpdtepo and 12 MB.

ZRouter - 'Eva evaAAakTIkO firmware avolktol A0yLoUIKOU yla SIKTLAKEG CUOKEVEG, BACLOUEVO
oto FreeBSD. Exel oyeSlaotel wote va avtikaBlotd To 18lotayég firmware eumopikwy routers.
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To FreeBSD ypnoiuomoleitat ywa va vmootnpifel yepkég amd TG Ueyaivtepeg tomobeoieg oto
TvTePVET, MEPLAAUPAVOUEVWV TWV:

* Yahoo!

* Yandex

* Rambler

» Sina

» Pair Networks

* Sony Japan

» Netcraft

* Netflix

* NetEase

* Weathernews

« TELEHOUSE America

Kal TOAAWV axoun. Xtn Wikipedia 6a Bpeite pia Alota mpoiovtwv mov Bacifovtal oto FreeBSD.
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Chapter 3. IIAnpowopieg ywa to FreeBSD
Project

To axk6AovBo TuRua TAPEXEL UEPIKEG TTANPOYOPIEG OXETIKEG UE TO project, kal mepAapufdvel ya
oLvToun Lotopia tov FreeBSD, TOUG GTOXOVG, KAl TO LOVTEAO AVATITLENG TOV.

3.1. Muwa ovvTtoun wetopia tov FreeBSD

To FreeBSD Project yevvnbnke otig apyx€g Tov 1993, pepkwg oav e&€AEn tov "Unofficial 386BSD
Patchkit" amo toug 3 teAevtaiovg cuvtovioTég Tov patchkit: tov Nate Williams, tov Rod Grimes kat
Tov Jordan Hubbard.

O mpwTap)Kog aTo)x0g NTav va mapaydbet éva ev8ldueco atryplotumo (snapshot) tov 386BSD waote
va §lopbwbovv pepkd mpofAnuata mov o punyaviopog tov patchkit Sev frav kavog va Avocel. O
apxKOG TitAog epyaciag yla To project frav "386BSD 0.5" rj "386BSD Interim" kal ava@epovTav o€
avTl akpLBwG To YEYovoG.

To 386BSD rjtav 0 Aeltovpylkd cvotnua tov Bill Jolitz, To omoilo yéxpt exeivo to onuelo, vEpepe
Bapd éxovtag apeAnbel yla oxedov éva €tog. Kabwg to patchkit povokwve oAogva Kal meEPLOCOTEPO
UE TO Tépaoya Twv NUEPWV, To ev8laueao "cleanup” snapshot anotéAeoe pla cvunapdotacn yla Tov
Bill. Ta ox€8ia avtd Sltakomnkav anotoua, otav faevikd o Bill Jolitz ano@doloe va amocLpeL TNV
€yKplon Tou ato project Siywg pia texdbapn €v8elen tov TL Ba €mpemne va yivel

OL TPELG CLVTOVLIOTEG YPYOPA AITOPACLOAV TIWG 0 0TOX0G TTAPEUEVE AELOAOYOG, aKOUN Kol XWpPlg TV
BonBewa tov Bill, kat €tol vioBETnoav to 6voua "FreeBSD", mou emwvonoe o David Greenman. Ot
apyKol oToxoL TEONKAV KATOTILV GUUPBOVAWY aTO TOUG TOTE XPHOTEG TOV GUCTHUATOG, KAl OTAV EYLVE
TIAE0V &eKABapOo TwG TO project eiye mapel owaotn mMopeia Kat (owg €TeELve va yivel TPpaAyuaTIKOTNTA, O
Jordan jp6e oe emagn pe tnv Walnut Creek CDROM mpocBAEmOvVTAG 0TNV PEATIWON TWV KAVOALWY
Stavopng tov FreeBSD yua 0A0vG autoUg TOUG ATUXOLG TIOL 8ev elyav €UKOAN TmpocPacn GTo
Tvtepvet. H Walnut Creek CDROM, 6yt uévo vmootrpiée tnv 186€a Stavourig tov FreeBSD oe CD, aAAd
TIPOXWPNOE APKETA TEPLOCATEPO, TTAPEXOVTAG GTO Project €va pnyavnua epyaciag Kat pia ypiyopn
ouv8ean 010 Tvtepvet. Alywg tov Babud miotng tng Walnut Creek CDROM o€ autd mov ekeivo Tov
Kalpo NTav €va evieAws ayvwoto project, eivat moAy anibavo to FreeBSD va eixe @tdoel 1000
Haxpld, kat Téco ypriyopa, 61w crjuepa.

H nmpwtn Stavoury CD-ROM (xat pe yevikd evpeia Stadoon oto Siktvo) ftav n FreeBSD 1.0, mov
KUKAoQOpnoe Tov AekéuBpn Tov 1993. Bacifovtav oe pla tawia tov 4.3BSD-Lite ("Net/2") tov U.C.
Berkeley, €xovtag mapet kat ToAAG otolyeia ano to 386BSD kat To Free Software Foundation. Htav
OPKETA EMLTUXNUEVN YL TPWTI TTPOOTIAOELQ, KAL TNV GLVEXIOAUE UE TNV APKETA EMLTUYNUEVN €KE0ON
FreeBSD 1.1 mov xukAo@opnoe tov Mdio tov 1994.

[Tepimov ekeivn v mepiodo, oxnuatiotnkav ampocueva 6Tov opifovta cLVvePa Katayidag, Kabwg
n Novell kat to U.C. Berkeley taktomoinoav tnv pakpdg Stapkeiag Stkaotikn Stapdyn oYETIKA Pe Ta
Swawwpata g Tawiag Net/2. Mia cuvOnkn avtig g cvpwviag Rtav n tapadoyxy amd tnv yepLd
tov U.C. Berkeley otL peydro pépog tov Net/2 ftav "emBapupévog” kwdkag Kal loktnoia mng
Novell, n onola pe Tnv oelpd ¢ T0 elye amoktnoeL amod tnv AT&T Alyo katpo mpLv. AvTo IOV THPE WG
avtaAraypa to Berkeley ftav ot "evAoyieg" tng Novell otL n €k8oon 4.4BSD-Lite, dtav TeAKA
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0AOKANPWVOTAV, Ba SNAWVOTAV WG UN-eMBAPLUEVN, KaL OAoL oL uéxpL TOTE Xprioteg Tov Net/2 Ba
evBappuvovtav €vBepua va petaBovv oe autr. Avto cvumeplidupave kat to FreeBSD, kat 7o
project 8§60nke xpdvog uéxpt Tov IovALO ToL 1994 va oTaUATOEL TIG TAPASOCELG TWV TTPOTOVTWY TTOV
BaciCovtav oto Net/2. YO TOUG OpOLG AUTHG TNG CLUEWVIAG, EMLTPATINKE OTO project pia teevtaia
éxdoan mpLv Tnv A\én g mpobeouiag, kat avty ftav n ékdoon FreeBSD 1.1.5.1.

To FreeBSD Bpébnke tote otn Svoxepr B€on KUPLOAEKTIKA va Lava-avakaALPeL ToV €avTd TOL Ao
éva oVVoAo amd bit Tov 4.4BSD-Lite, evTeAw KavoLPYLo, Kat KLpiwg aterés. OL ek8oaoelg "Lite" Rrav
light (eAa@plég) ev' puépel emeldn To CSRG tov Berkeley eixe agaipéoel peydro dyko kwdika o omoiog
NTaV amapaitnTog yla va KATAOKEVAOTEL Eva MPAYUATIKA EKKIVAGLUO AELTOVPYIKO cuoTnua (Adyw
SLa@OpWV VOULKWVY {nTnUATWV), Kal ev' pepet eneldn to port ywa Intel tov 4.4 tav oe vPnAo Babuod
ateréc. H petdfaon oAokAnpwOnke tov NoéuBplo tov 1994, kal oe avtd To onueio KLKAOPOPNOE N
FreeBSD 2.0. ITapd To yeyovog OTL ATV aKOUN apKETA TIPOXELPN UECEG-AKPEG, N €kSoon HTav pia
ONUOVTIKNY €MLTUYX (O KAl TNV aKoAoVONGE N 1o A&LOTLOTN KAl EVKOAOTEPN WG TTPOG TNV EYKATAGTACN
¢xdoon FreeBSD 2.0.5 Tov Iovvio Tov 1995.

Amé v emoyn exeivn, to FreeBSD €yelL Snuiovpyroel oelpd VEwY eKEOCGEWV 0L 0moieg BEATIWVOULV
NV TaxVTNTA, 6TABEPOTNTA KL TA XAPAKTNPLOTIKA TWV TTPONYOVUEVWV.

Twia v wpa, n Hakpoxpovn avamtuén ovveyiCetat otov kAASo 10.X-CURRENT (trunk) xat ta
oTypotuna (snapshots) tov 10.X eivat mdvtote Stabéoipa péow tov egumnpeTnTh snapshot.

3.2. XtoyotL tov FreeBSD Project

Ol atoyol Tov FreeBSD Project e{val va mapéyel Aoylopiko mov Oa pmopel va xpnowgomnondel ya
omotadnnote mepiotaon kat Siywg Seopyevoelg. IoAdol amd pag €(ouv KAVEL ONUAVTIKY emévEuon
oTovV KWSka (kat To project) xat oiyovpa 8e Oa pag meipale mOTe-MOTE PlO UKPY] OLKOVOULKN
oLveloPOopPd, OAAG oilyovpa Sev elpaocte €towol va emueivovue oe auvtd. Iliotevovue OTL N
MPWTAPXIKAR Kal omoudaldtepn "amootoAl” pog elval va mop€ovpe KWSKA 08 LTAPYOVTEG Kal
UEAAOVTLKOUG XPrOTEG, KAL YLa OTIOLOSATIOTE OKOTIO, WOTE 0 KWSLKAG HaG va €XeL TNV evpuTEPN TLOaVH
XPON Kal va arimo@EPeL TO HEYOAUTEPO Suvatd O@eAog. ALTO eival moTeLW, €vag amd Toug
ONUAVTIKOTEPOLG GTOYOLG TOL EAeVBepoL AoylopikoU Kal €vag amd Toug omoiovg vtooTnPilovuE pe
evbouolaoo.

To Tpuiua Tov mnyaiov pag kwdwka mov Ppioketal vo v GNU General Public License (GPL) 1} tnv
Library General Public License (LGPL) €xel KAMWG mMeEPLOGOTEPEG SEGUEVCELG, AV KAl OKOTOG TOUG
elval paAAov va Sltac@aricovv v eAevBepn Sdbeon tov KWSKa, mapd To avtibeto. Adyw TWV
EMUMPOCOETWVY EMUTAOKWV 1OV B€tel n ddewa xpriong GPL otnv eumopilkry xprion Tov Aoyloukov,
TIPOTLUOVE, 600 lval EPLKTO, Va TTAPEXOVUE TO AOYLOULKO pag LTd o xaAapotepo BSD copyright.

3.3. To MovtéAo Avamtuéng tov FreeBSD

H avdamtuén tov FreeBSD eival pia moAD avolkt kat €LEAKTN Sladikacia, a@ol KUPLOAEKTIKA
Baaoiletal otnv cuvelcPopd XALASWV avBpwmwv artd 6Ao Tov KOGUO0, O0TwG pmnopeite va Seite amd
™V Alota Twv cvvepyatwv pag. H vodour avantuéng tov FreeBSD enitpémnel ota XIALASEG UEAN TWV
OLVEPYATWV Pag va cuvepydlovtal péow tov Tvtepvet. Elpaote otabepd oe avalitnon yla veéa Uén
oTNV ouada avamTuéng Kat yla L8Eeg, Kal 6c0L evSLa@EpovTal va aoy0An0ovV akoun TEPLOGOTEPO UE
TO project xpeldletal amAd va EMKOLVWVNAOOLV Uall HOog TNV NAEKTPOVIKY AlOTO TEYVIKWV
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oulntioewv tov FreeBSD. Emiong n nAektpoviki Alota avakowvwoewv tov FreeBSD eival Stabéoiun
o€ 000VG eMBLUOVV VA EVNUEPWOOLY AAAOLG XproTeg Tou FreeBSD ylwa Bacikovg toueic epyaaciag
mdvw oTo Project.

Xprowa mpdypata mov mpEnel va yvwpilete ywa to FreeBSD Project kat tnv Stadwkacia avdntugng
TOV, elTe S0VAEVETE AVEEAPTNTA ElTE WG OTEVOL GLVEPYATEG:

Ta SVN repositories

T'a moAAG XpoOvia, 0 KEVTPLKOG Kopudg kwdika touv FreeBSD ocuvvtnpovvtav péow touv CVS
(Concurrent Versions System), evog eAevBepa Slabéoipov epyaieiov eAEyxov mnyaiov KwkKa.
Tov Iovvio Tov 2008, To Project anogdcioe tn yetdfaon oto SVN (Subversion). H aAdayn kpibnke
avaykaia, kabwg ot Texvikol meploplopoi Tov CVS ftav mAov eu@avelg, egattiag tov peygboug
TOVL aToBNKeLUEVOL KWSIKA KAl TOL LOTOPLKOV TToL TOV ouvodevel. H Texunpiwon kat n ZuAioyn
TwVv Ports peta@épOnkav eniong amd to CVS oto SVN 70 Mdwo kat IovAlo tov 2012 avtioTolya.
Axolovbrjote TO0 oUV8eouo ZuyypoviCovtag tov IInyaio cag Kwdka yla TEPLOCOTEPES
TANpoYopieg oxetikd Ue Tnv avaktnon tov FreeBSD src/ repository kat Tov oUVSECHO
Xpnoomolwvtag T LUAAoyN Twv Ports ylo AETMTOUEPELEG OXETIKEG UE TNV AVAKTNON TNG
ZuAAoyng twv Ports.

H AloTa TV committers

OL committers eival dtopa mov €yovv adela gyyparc (write) oo §€vtpo Subversion kat eivat
e€ovaloSoTnuévol va KAvouv WPETATPOTEG 0TOV KWK Tov FreeBSD (o 6pog "committer”
TIPOEPYETAL amO TNV €VTOAN commit, n omola ypnolpomoleital yla va yivouv véeg aAAayEg oTo
repository). Omolocdnmote pmopel va vmofdAiel éva oc@dApa (bug) otn Bdon Asdopévwv
[IpopAnudatwv. IIpwv tnv vmoBoAn, KaAo eivat va yivel oxeTtkn avalnTnon oTlg AloTeg
tayvdpoueiov, Ta @opovug kKat ta Kavaila IRC tov FreeBSD ywa va emiBeBawwbel 0Tl 6vTwg
TPOKELTAL YLA TTPOBANUA TOV AELTOVPYLKOV.

The FreeBSD core team

H FreeBSD core team Ba Tav 1oo8vvaun Ue To §LotknTiko cuufovAtlo av to FreeBSD Project rjtav
ua avwvoun etatpeia. O mpwtapytkdg 6TOX0C TNG core team eival va eEac@aiioel 6TL TO project,
070 GUVOAO TOV, €{val 0€ KOAN KATAGTAGCN KAl va TO 08nyel mpog Tnv cwaoth katevbuvon. Ma and
TIG AeLTOVPYieG TNG core team eival va pookaiel apoolwpévoug kat vmevBuvoug developers va
OLUUETEYOVV OTNV oudda avdntugng (tovg committers) kaBwg kat va Bpiokel véa uéan ywa tnv
(8ta Vv core team kaBwg kamolol amoywpoLv. H mapovoa core team eKAEXTNKE atd €va GUVOAO
vrmoPn@iwv committers tov IovAwo tov 2014. ExAoyég Stedyovtal kdbe 2 xpovia.

OnWE Kat Ta TEPLOCOTEPN UEAN TNG OUASAG AVATITUENG, TA TTEPLOGOTEPA UEAN TOV
core team eivat eBeAovTeg 6Gov aopd TNV avdmtuén Tov FreeBSD kal §gv €xouv
OLKOVOULKNG QUOEWG 0QEAN amd To project, emouévwg n "8€éouevon” Sev Ba

0 TIPETEL VA  TAPEPUNVEVETAL WG "eyyunuévn vmoot|pEn". H moapamdvw
apopoiwon Pe To "SloknTike cLUPBOVALD" Sev elval TOAD akplPig, owg eivat
KATOAANAOTEPO va TTOVPE OTL TPOKELTAL Yo avOpwToug oL Buciacav TIg (wEg
TOUG yLa xdpn tov FreeBSD evdavTtia 6tnv kKaAvTtepn Toug Kpion!

EEwtepkoi ouvepyateg

TéAog, aAAd omwadnmote oL ukpdTEPNGS onuaciag, n ueyaAvtepn opada avantuéng etvat ot idlot
oL XpOTEG IOV Uag ApPEYOLV aYO0ALa Kal Stopbwaoelg Twv bug oe oxedov atabepr Bdon. O kKVPLOG
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TPOTIOG YL VA KPATATE €MAPN UE TNV UN-CUYKEVTPWTIKN opdda avamtuéng tov FreeBSD eival va
ylvete ouvSpounTeG 0TV NAEKTPOVIKH AloTa TeXVIKWV culnTtioewv tov FreeBSD o6mov yivovtat
oL avdioyeg ouvlntroelg. Asgite to IInyég ITAnpo@dpnong oto AaSiKTuo yla TEPLOCOTEPES
TIANPOQOpieg oXeTIKA UE TIG SLAdPopeg AloTeg NAeKTPOVIKOL Tayvdpoueiov Tov FreeBSD.

H Alota Zuvepyatwv tou FreeBSD elval yeydAn Kat cuveXws augavouevr, EMOUEVWS ylati va unv
ylvete kal eoeig uEAOC TNG Kal va cLUPAAAETE orjuepa o€ KATL oto FreeBSD;

H mapoyj kwéwka 8ev elvat o povog TPOTOG yld va OLVELOPEPETE oTO project. T'a pa
OAOKANpWUEVN AloTa Twv mpaypdtwv ota omola ypelalopacte Ponbela, mapakarovue
enokePBeite TNV Alktvaxn tomobeaia Tov FreeBSD Project.

ZuvoyifovTag, To HOVTEAO AVATITLENG HaG elval OpyavwUEVO cav €va XOAapO oUVOAO OUOKEVTPWY
KUKAWV. To OLYKEVTPWTIKO HOVTEAO elval oxeSlacuévo yla va SLEVKOAUVEL TOUG YPHOTEG TOU
FreeBSD, atoug omoioug mapéxetal £Tal €vag eVKOAOG TPOTOG TAPAKOAOVONGONG TOL BAGIKOV KWELKA,
Kal Oyl ylwa va amokAeiovpye miBavovg ocuvvepydteg! Embupia pag etvar va mapovoidoovpe éva
oTabepd AELTOVPYLKO OVOTNUA GE CLVAPTNON UE ULa UEYAAN YKAUA QITO TTPOYPAUUOTO EQAPUOYWV
IOV Ol XPOTEC VA UIMOPOUV €VKOAN VA €yKaOLOTOUV Kal va YXPNOLUOTOLOUV - Ylo TNV EKTTANPWON
AUTWV TWV GTOYWV, TO LOVTEAO AUTO SOVAEVEL TTOAD KOAL.

To poévo mov {ntdue amd 660LG evSlaPEpovTal va evwbovv pali pag otnv opdda avdamtuéng tov
FreeBSD, eivat Alyn amd tnv i8a agociwon ™G TwpLvig oudadag, yla pla ouveyn mopeia otnv
emituyia Tov!

3.4. lIpoypauuata Tpitwv Kataockevactwv

Ext6¢ and tn PBaowr tov Siavour], to FreeBSD mpoo@épel pia gLAAOYN AOYLOULKOU pE YIALASEG
npoypdupata ywa kabnuepwvy xprion. Tnv otiyur| mov ypdeovtal autég ol YPAUUES, LTTAPYXOLV TTAVW
aro 36000 ports! H Alota Twv ports Eekwvdel amd egumnpetnteg http (WWW), pgxpt mayvidia,
YAWGOEG MTPOYPAUUATIOUOV, KELUEVOYPAPOUVG, Kal oTIdrmoTe dAAo evSiapyeca. H ouvoAlkr ZuAAoyn
Twv Ports anattel mpooeyylotikd 3 GB. T va petayAwttiotel (compile) éva port, ypeldleTal amiwg
va petafeite otov KatdAoyo TOL TPOYPAUUOTOG TIOL emlbupeite va €ykatacThoeTe, va
TANKTPoAoyNroete make install, kal va a@roete To cVoTNUA 060G va KAVeEL Ta LITOAOUTA. OAGKANPN N
avBevtiky Stavoun ywa kdbe port mov kdvete build mapéyetat Suvaulkd €Tol Ta ports mov Sev
Xpeldleote Sev kataAauBdvouv AoKOTo XWPOo GTO oKANPO oag Sioko. LxeS0v kabe port mapeyetal
eniong kal oav Tpo-yeTayAwtTiopévo (pre-compiled) "maxkéto (package)', to omoio pmopel va
eykataotabel pe pla armAn evtoAn (pkg install) ywa ekeivoug mov dev emtbBupovv va petaylwttiCovv
Ta ports touvg amd Tov mnyaio kwdka. Ileplocdtepeg mAnpopopieg ywa ta packages kal Ta ports
unopeite va Bpeite oto Eykatdotaon E@appoywv: Makéta kat Ports.

3.5. [IpocOetn Tekunpiwon

OAeg oL Tpéyovoeg ek80oelg Tov FreeBSD mapéyovv entAoyr oto mpoypauua eykatdotaong (eite To
sysinstall(8) | to bsdinstall(8)) ywa tnv eykatdotaon mpocOeTng teKunpiwong otnv tomobecia
/usr/local/shared/doc/freebsd katd Tnv apykr eykatdotaon Tov cuoTiuatog. Mmnopeite eniong va
EYKATACTACETE TNV TEKUNPILwON 0moladTTOTE OTLYU apyOTEPQ, XPNOLUOTIOLWVTAG TA TAKETA OTIWG
neplypagetat oto “Xprjon ‘Etolpwv ITokétwv Tekunpiwong”. Mmopeite va Seite v Tomkd
EYKATEOTNUEVN TEKUNPLWON XPNOLUOTIOWVTAG OTIOLOSATIOTE TPOYPAUUA  (QUAAOUETPNTY], OTLG
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TIAPAKATW TOTIOOEDIEG:

To Eyxepidrio Xpriong tov FreeBSD
Jusr/local/shared/doc/freebsd/handbook/index.html

LuyVveég epwTioelg Tov FreeBSD (FAQ)
/usr/local/shared/doc/freebsd/fag/index.html

Mmnopeite emiong va &eite ta mpwtdtuma (kat ovyvd avaPabulopeva) avtiypaga o670
http://www.FreeBSD.org/.
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Chapter 4. Eykatactaon tov FreeBSD 9.x kat
MetTayeveotepwv EK806EWV

4.1. Xovoyn

To FreeBSD épyetal Ue €va Un-ypa@lko aAAd eVKoAo otn xprion mpdypappa eykatdotaong. Amnd to
FreeBSD 9.0-RELEASE xat petd, xpnotgomnoteitat to mpoypappa bsdinstall evw ot mponyovueveg
exkdooelg xpnowpomnolovy to sysinstall. To kepdAalo avto mepypdeel ™ xprion tov bsdinstall. H
xprion Tovu sysinstall mepiypdpetar oto “Eyxkatdotacn touv FreeBSD 8.x kat Ilpoyeveéotepwv
Ex80cewVv”.

A@ov Slafdoete avtd To KePAAalo, Ba yvwpileTe:

* IIwg va Snulovpynoete péoa eykataoctaong yla To FreeBSD.
* IIwg to FreeBSD vmodiatpei Toug 0KANPOUG S{0KOVE KAl TWE AvaPEPETAL GE AVTOVG.
» TIwg va ekkvijoete 1o bsdinstall.

* TG epwtnoelg mov Ba oag kdvel To bsdinstall, Tt onuaivouv kal Twg va TI§ anavTroeTe.
IIpwv StaPBdoete auto To Ke@AAaLo Ba TpEmeL:

* Na Swafdoete ™ Alota TOL VAWKOU oL vmooTnpifetalr and tnv €kdoon Tov FreeBSD movu
eykabLoTdte Kal va enaAnBeVoEeTE OTL TO VALKO TOV LTTIOAOYLOTH 0ag Voot pileTal.

Le YVYEVIKEG YPOUMUEG, aULTEC oL odnyleg eykatdoTaong ava@ePovTal oTnV
apyltektoviky i386™ ("PC ouuParti”). Omov ypeldletal, yivetal ava@opd kal o€
o GAAeG apyLTEKTOVIKEG. ITIBavOv va LTTAPXOUV UIKPEG SLAWOPEG GTO TPOYPAUUA
EYKATAOTOONG GE GY€ON UE TO MAPOV KE(UEVO KaL yla TO AOY0 AUTO GAG GUVIGTOVUE
V0O TO XPIOLUOTIOLOETE WG YEVIKO 08NY0 mapPA 6oV KUPLOAEKTIKA akpLBeig odnyiec.

4.2. Atartiioelg YALKoU

4.2.1. EAdroteg Atatiioelg Eykatdotaong

Ol eAdYLOTEG QTTALTACELG Yl TNV €yKataotaon Tov FreeBSD mowkiAovv avaAoya pe tnv €kdoon Tou
AELTOVPYIKOU KAL TNV APYLTEKTOVIKI TOU VALKOV IOV XPnOLUOoToLE{TaL.

LTIG eMOUEVEG EVOTNTEG B 0OG TAPOVGLAGOVUE Ula UVOPI AUTWY TWV TANPOPOPLWV. AVAAoyd UE TN
uébodo mov Ba xpnolomoujoeTe yla va egykataotioete to FreeBSD, umopel va ypelacteite éva
LTTOOTNPLLOUEVO 08nNyd CDROM Kal - 08 KATTOLEG MEPUTITWOELG - pLa KApTa Siktvov. Ta Bpata avtd
KaAvmtovTal oto IIpoetolpdote ta Méoa Eykataotaong.

4.2.1.1. FreeBSD/i386

To FreeBSD/i386 amattei 486 1 kaAUTepo emegepyaot Kal tovAdylotov 64 MB RAM. T tnv
eAdylotn Suvaty eykatdotaon anatteitat 1.1 GB eAeBepov Ywpov 6To okANpPO Sioko.
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Le MEPUITWOELS TAALWV UNXAVNUATWY, TIG TIEPLOCOTEPEG POPEG, N ATOS0CN TOL
o OLOTAUATOG PBEATIWVETAL TEPLOGOTEPO ME av&non TG pviung RAM xat Tov
eAevBepov YwpPoL oTo SloKo, Tapd e Eva TayUTEPO ENMEEEPYADTH).

4.2.1.2. FreeBSD/amd64

Yndpyovv 800 KAACELG eMeCepyaoTWV IKAVEG va ekteAéoovv To FreeBSD/amd64. H mpwtn eivat ot
enegepyaotég AMD64 mov mepllaupdvouv touvg AMD Athlon™64, AMD Athlon™64-FX, AMD
Opteron™ 1] KOAUTEPOULG.

H 8evtepn xAdon emefepyaoctwyv TOU PmopolVv va ekteAéoovv 70 FreeBSD/amd64 meplhappavet
000ULG XPNOLUOTIOLOVY TNV apyltekTovikh Intel® EM64T. Iapadeiypata twv €NEEEPYAOTWY AUTWV
neplaypavouv TG owkoyeveleg Intel® Core™ 2 Duo, Quad, Extreme processor, Tn oeipd
enegepyaotwv Intel® Xeon™ 3000, 5000 kat 7000 kabwg kat Tovg enegepyaocteg Intel® Core™ i3, i5
Kati7.

Av T0 punydvnua oag eivat Bactopévo oe nVidia nForce3 Pro-150, Ba ;p€met va xpnoLUOTOL|CETE TNV
KaTAAANAN emAoyn oto BIOS yla va anevepyomouwoete 7o 10 APIC. Av n emiAoyn autr 8ev LITAP)XEL,
Ba mpémel va amevepyonowjoete avti avtov to ACPL Ymdapyxouvv mpoBAiuata oto Pro-150 ywa ta
omola péxpL otiyung dev €xeL Bpebel AVon OV va Ta TAPAKAUTITEL.

4.2.1.3. FreeBSD/powerpc Apple® Macintosh®

Yrnootnpifovtatl 6Aot ot véolL vtoAoyloteg Apple® Macintosh® mov §tabétovv evowpatwyuéveg USB.
Ynootnpietal eniong n Aettovpyia SMP e punyaviuata Ue TOAAATTAOVG ENEEEPYADTEG.

'Evag 32-bit muprvag pmopel va ypnowpomnowjoet uovo ta mpwta 2 GB RAM. To FireWire® &ev
vrootnpifetal ota MnAe kat Aevkd PowerMac G3.

4.2.1.4. FreeBSD/sparc64

Mmopeite va Seite Ta cvoTiuata nmov vmootnpifovtat anod to FreeBSD/sparc64 oto FreeBSD/sparc64
Project.

Oa xpelaoteite éva Sioko yla armokAelotiki xprion amo to FreeBSD/sparc64. Tn §eSouévn otiyun, Sev
elvat Suvatov to FreeBSD/sparc64 va potpddetal Tov {8to §ioko pe éva GAA0 AeLTOVPYLIKO VAT UA.

4.2.2. Ymootnpigopuevo YAkO

LT Znuewwoelg YAkov (Hardware Notes) pmopeite va Bpeite TANpoOQOPIEG yla TIG APXLTEKTOVIKES
Kal TG OLOKEVLEG TOL vmooTnpifovtal amd pla enionun €k8oon tov FreeBSD. To apyeio avtd
ovopdletat ovvifwg HARDWARE.TXT, kalt PBploketal o0TOV KEVTPIKO KATAAOYO TOUL UECOL
eykatdotaong. Mmopeite emiong va PBpelte avriypaga autov ToL KATAAOYOL OTn OeAlSa
[TAnpowoplwv Ekdoong 0to Stktvakd tomo tov FreeBSD.

4.3. Epyacieg mpwv Tnv Eykataoctacn
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4.3.1. Kpatnote Avtiypa@a Acpaieiag twv Aedouévwv cag

Kpatote avtiypa@a ac@aieiag OAwWV Twv onNUAVTIKWY §e80UEVWVY TOVL LTTOAOYLOTH GTOV 0Ttoio Ba
Kkavete gykatdotaon tov FreeBSD. EAéyEte TN owoTh Aettovpyla TwV avTlypd@wv ac@aieiag mpLv
ovveyioete. To mpodypappa eykatdotaong tov FreeBSD Ba {ntioet emPefaiwon mpv kavel
omoladnmote aAAayr oto Sioko cag, aAAd amd Tn oTiypn mov avty n dadkacia &exwvroel, Sev
LTTAPYEL SLVATOTNTA EMLGTPOPNG.

4.3.2. Amopaciocte tov Oa Eykataotiioete 10 FreeBSD

Av to FreeBSD mpoxkeltat va eivat To Hovadikd AELTOUPYIKO GUCTNUA TOV UTTOAOYLOTH KAl OKOTIEVETE
va §lab€cete 0 AUTO OAOKANPO TO XWPO TOL OKANPOL cag Siokov, umopeite va mapaieipete o
LTTOAOUTO AUTHG TNG EVOTNTAG. AV woTO00 BéAeTe va cuvvumdpyel To FreeBSD pe dAAa Aeltovpykd
ovoTiuata, elvatl XpioLUo va KaTavoeite yevikd Tov Tpomo Sldtagng Twv dedopévwv oto Sioko.

4.3.2.1. Katatufoelg AloKwv yLa Tig ApxLtektovikég FreeBSD/i386 kat FreeBSD/amd64

OL oxAnpotl 8lokot pumopovv va YwpLotovv oe Stakpltd tpipata. Ta tuApata avtd ovopdfovtat
kataturoels (partitions).

Yndpyovv SVo Tpomol yla va xwplotel €vag Siokog oe katatpfioelg. O mapadoolakog TPOTOG
xpnowuomnolel to Master Boot Record (Baotkry Eyypan Exkivnang) § MBR, €éva mivaka katatuioewv
KavO va armofnkevoel WG TECOEPLS TPWTEVOVOES KaTaTunoels (primary partitions). (T'ia 16TopKOVG
AGyoug, to FreeBSD ovopdlel TI¢ TpwTeVOLOES KATATUNOELG slices 1} péteg.) To Oplo TWV TECOEPWV
KATATUACEWV €lval TOAD TEPLOPLOTIKO Yla PEYAAOVG SIOKOUG, £TOL Ula a0 AUTEG TIG KATATUNOELG
urmopel va petatpamnel oe exktetauévn katatunon (extended partition). MEoa OTNV EKTETAUEVN
KATATUNGON UITOPoUV va dnuovpyndolv moAAamAEg Aoyikés katatunoels (logical partitions). Avto
aKoVyeTal KATWG TapAgevo, Kat UaAAov glval.

O IIivaxa¢ Kataturjoewv GUID (GUID Partition Table) i GPT, amoteAel pla véa Kat amAoLOTEPN
uébodocg katdtunong evog Siokov. To GPT eivat moAV 7o BoAlko armd Tov mapadoclako mivaka
katatunoewv MBR. Ot cuviBelg vAomowoelg Touv GPT emttpenovy wg kat 128 katatunoelg ava §ioko,
eEadelpovtag €ToL TNV avdykn yla dBoAeg AVOELG OTIWE OL AOYIKEG KATATUOELG.

Kdmowa maAldtepa Aeltovpylkd ocvotiuata 6nwg ta Windows® XP Sev elval

A ovpPBatd pe to ovotnua katatunoewv GPT. Av 1o FreeBSD mpoxkeltat va
eykatactabel oe éva Sioko amd KowoL e €va TETOLO AELTOLPYLKO, Ba Tpémel va
XPNOLUOTo|oeTE TO ovoTnUa MBR.

O Ttumkog YopTwTHG ekkivnong (boot loader) tov FreeBSD ypeldletal eite pla mpwtevovoa elte pia
GPT xatdtunon. (Aeite to H Awadikacia Exkivnong tov FreeBSD yla meplocdtepeg mAnpo@opieg
oxeTka pe ™ Stadikaoia ekkivnong touv FreeBSD.) Av 6Aeg ol mpwTevovoeg | GPT katatunoelg eivat
nén o€ xpnon, Oa mpénel va eAevBepwaoete pia ywa xpron pe to FreeBSD.

H eAdylotn eykataotaon tov FreeBSD kataiauBdavel povo mepinov 1 GB xwpo oto Sioko. IIpdkeLTat
OUWG yla TNV amdAvta eAdyLotn eykatdataon n omoia 8ev a@rivel oxeS6v kabBoAov ehevBepo Ywpo.
MLa TTIl0 PEAALOTIKN €AAXLOTN eykaTAoTaon KataAapuBdvel mepimov 3 GB xwpic ypa@ko meplfdAiov
Kal epinmov 5 GB pe xprion kamolov ypa@kov meplfdAiovtog. H eykatdotaon AOyLoukoL Tpitwv
KATOOKELAGTWY ATALTEL aKOUA TTEPLOGATEPO XWPO GTO SioKoO.
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Yndpyxet mAnBwpa eAetBepwv Kal EUTOPIKWV gpyaieiwv avadlavouig xwpov katatuijoewv. To
GParted Live eivat éva Swpedv Live CD to omoio meptlayfavel tov emegepyact KATATUNOEWV
GParted. To GParted meplAappavetat eniong oe MOAAEG dAAeg Live Stavopég Linux.

OL epappoyég mou StayelpiovTal kKatatunoel okAnpwv Slokwv Umopovv va

A kataotpéPouv ta Sedopgéva cag. Ildpte mAMpn aviiypaga ac@aieiag wat
enmBefawwote Vv 0pBR Aettovpyia TOLG TPV EEKIVHOETE TNV TPOTOTOINGN TWV
KATATUAOEWV TOL §{oKoL oag.

H aAAayn pey€boug kataturioewv twv Microsoft® Vista evééxetal va eivat SuUokoAn. Eivatl xpriotpo
va g€yete Slabéapo éva DVD gykatdotaong twv Vista mplv Eekivijoete pla tétola Stadkaaoia.

IHapdSeyua 1. Xpnowomowwvtag uta Yrapyovoa Katatunon

"Evag vmoAoylot g Windows® Stabétel éva povadiko Sioko 40 GB o omoiog €xel xwpLotel oe §vo
katatunoelg Twv 20 GB. Lta Windows® ovopdlovrtat C: xat D:. H xatdtunon C: meptéxet 10 GB
dedouévwv, evw n xatdtunon D: 5 GB.

H petakivnon twv §edopévwv and tov D: oto C: eAevBepwvel Tn Se0TePN KATATUNON WOTE VA
unopel va xpnotwgonownBei and to FreeBSD.

IapdSeyua 2. Zvppikvwvovtag uta Yrapyovoa Katatunon

'Evag vmoAoylotig Windows® é€xet éva povadikd okAnpd Sioko 40 GB kat pia peydan
KATATUNGON TTOL TOV KataAauBavet €€ oAokAnpov. Ta Windows® Seiyvouv auti Tnv KataTtunon
TV 40 GB wg éva pyovadko oényo C:. Tn Sedouévn otiyun xpnowwomoovvtat 15 GB ywpov.
Yxomdg eival va kataA&ovpe pe pla katdtunon twv 20 GB yla ta Windows® kat dAAa 20 GB
yla to FreeBSD.

Yndpyovv 800 TpdmoL yla va yivel auto:

1. Kpatiote avtiypa@o twv 8eSopévwv mov €xete Snuovpynoet ota Windows®. Emelta
enaveykataot ote ta Windows® Snuiovpywvtag pla katatunon peyébouvg 20 GB katd tnv
Sadikacia eykatdotaong.

2. Xpnolpomnoljote Koo epyareio aAAaynig peyéboug katatujoewv 0nwg to GParted yla va
OLUPPLKVWOETE TNV KaTATUNoN Twv Windows® kat va SnULOUPYHOETE Pla vEQA KATATUNON
yla To FreeBSD otov eAetBepo xwpo.

H eykatdotacn Sl0@OpPETIKWY AEITOVPYIKWY CUCTNUATWY OF GAAEG KATATUNOELG, ETLTPETEL TNV
EKTEAEON €VOG ATTO AUTA O€ pla SeS0UEVN XPOVIKY oTlyur. Mia evarlakTik ué€Bob0og mov emMLTPEMEL
TNV TALTOXPOVN EKTEAEDN TTOAAWV AELTOVPYLKWY TIEPLYPAPETAL 6TO Elkovikomoinon.

4.3.3. XuAAeETe ITAnpoopieg yLa To AiKTLO

Kdroleg pébodol eykatdotaong tov FreeBSD ypetdlovtal pa ovvdeon SIKTUOL yla va Katefacovv
apyela. Twa va ovvbebeite pe éva Sixtvo Ethernet (1] péow kaAwdiaxkov 1} DSL modem pe Siemaen
Ethernet), To mpdypaupa eykatdotaong 6a ocag {nTtrioel TANPo@opieg oXeTIKA Ue To SKTLO Gag.
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Luyxva, yivetat xpnion tov DHCP wote ol pubuicelg Tou Siktvov va yivovtat avtépata. Av Sev
Stabétete DHCP, Ba mpémel va Bpelte TI§ TOPAKATW TANPOPOPIEG aItd TOV TOTILKO G0 SLOXELPLOTN
S1KTUOVL 1] TOV TAPOYEA TWV VTINPECLWV 0AG:

AevBuvon IP

Mdoka Ymodiktuou

AlevBuvon IP mpoemiAeypévou §pouoroynti

Ovopa Topéa yla to Tomkd iktuo

G W M

AtevBuvoelg IP Twv Stakoutotwv DNS

4.3.4. EA¢yéte yua lHapopauata (Errata) oto FreeBSD

Av xat o FreeBSD Project maoyiCel yla va egac@aiioel 0TL kdOe veéa €kdoon tov FreeBSD Oa eivatl
000 o otabepn yivetal, oplopéveg @opég otn Stadkacia avty elgépyovtal AdOn. e ToAD omdvieg
TMEPUITWOELG, TA AAON avtd emnpedfovv 1N Sadikacia eykatdotaong Kabwg ta mpoPfAiuata avta
yivovtat avtiAnntd kat emSlopbwvovrtal, onuewvovtal ota Ilapopduata tov FreeBSD o1
Swtvaxkn tonobeaia Tov FreeBSD. EAEyEte Ta mapopapata mpLv EEKIVACGETE TNV EYKATACTAON, Yl VA
BepawwBeite dtL Sev vTAp)XOLVY MTPOPARUATA TTOV HTTOPOVYV Va eMNPEACOLY TN Sladkaacia.

Mmopeite va Bpeite mAnpowopieg kal mapopdpata yla 0AeG T ek800elg 0T oeAlba TANpPoYopLWY
é¢k8oong atnv Siktvaki Tomobecia Tov FreeBSD.

4.3.5. IIpoetorudote Ta Méoa Eykatdotaong

H eykatdotaon tov FreeBSD &ekivdel ye tnv €kkivnon tov vmoAoyloty pe tn xprion €vog FreeBSD
CD, DVD A pvAung USB. To mpoypappa eykatdotacng 8ev pumopel va ekteAeotel péoa amd KAMoLo
AAAO AELTOLPYLKO GLOTNUA.

EKTOG amd Ta TUMOTOlNUEVA UECA EYKATAOTAONG TIOL TIEPLEXOLV OAa Ta amapaitnta apyeia
eykatdotaong tov FreeBSD, Siatifetal emiong xat n ekdoxn bootonly. Autd TO HEGO EYKATAGTACNG
Sev mepléxel ta amapaitnta apyeia, oAAd ta katefalet amd to SikTtvo Katd TN SLApKE TNG
eykatdotaong. Katd ovvenela, To ouykekpluévo CD elval apkeTd Hikpotepo oe u€yebog evw Kal To
QITaLTOVUEVO €VPOG Cwvng Tou SIKTLOL Teplopietal kabwg katePfaivouv povo ta apyeia mov
aITaLTOVVTAL.

Mmopeite va Bpeite €rowa péoa eykatactacng ywa to FreeBSD otnv Siktvakn tomobecio Tov
FreeBSD.. KateBdaote eniong to apyeio CHECKSUM.SHA256 amd tov {510 KatdAoyo mov mePLEXEL Kl
TO apxelo eykatAoTaoNnG Kal XPNOLUOTIOU|OTE TO YO VA EAEYEETE TNV AKEPALOTNTA TOL apyelov
eykatdotaong vmoAoyifovtag to Abpotoua EAEyyov (checksum). To FreeBSD Swabétel to sha256(1)
yla auto to okomod Kat Ba PBpeite avtioTolya mpoypAuUaTa Kal oe AAAQ AELTOVPYLKA CLOTHUATA.
EmaAnfetote To dBpolopa  e€AEyxov OUHPWVA MPE ALTO TIOL avaypAQETAL OTO apyeio
CHECKSUM.SHA256. Ta aBpoiopata mpémnel va eivat (Sta. Av Sev eival, o apyelo eykataotaong
aAAowwBnke katd o katéfaoya kat eivat dypnoTo.

(r') Av Slabétete 16n éva CDROM, DVD 1} USB 08nyo eykatactaong FreeBSD, unopeite
- va napaAeipete aut TNV evoTnTA
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Ta CD kat DVD apyeia ISO tov FreeBSD eival ekkivrjolpa. Xpeldfeote udévo €va amd avtd yla tnv
eykatdotaon. Fpayte To apyeio ISO oe éva CD i} DVD XpnoLuonolwvTag ta avTiotolya Tpoypauuata
eyypapng mov Slabétel To TpEYOV AeLToLpYKd oag cvotnua. Xto FreeBSD, n eyypaen ymopeite va
yivel ye o mpdypappa cdrecord(1) amo to port sysutils/cdrtools mov pmopeite va €yKataoToeTe
amo tn LuAAoyr Twv Ports.

T'a va dnuovpynoete pla ekkivijowun wvnun Flash (USB), akoAovBrote Ta mapakdtw rpata:

1. Avaktiote o Apyeio ISO yia Tn Mvijun Flash

T'a o FreeBSD 9.0-RELEASE kal petayevéotepeg ek80oelg, umopeite va katefAocete To0

avtiotoyyo apyelo and tov katdAoyo ISO-IMAGES/ otnv tomobecia ftp://ftp.FreeBSD.org/
pub/FreeBSD/releases/arch/arch/IS0-IMAGES/version/FreeBSD-version-RELEASE-arch-

memstick.img. AVTIKataoTtote TO arch Kal To version Ye TNV apXLTEKTOVIKI Kal TNV €kdoon
oL BéAete va eykataotroete. I'la mapadetyua, to apyeio ywa to FreeBSD/i386 9.0-RELEASE
Bploketal otn Beon ftp://ftp.FreeBSD.org/pub/FreeBSD/releases/i386/i386/ISO-
IMAGES/9.0/FreeBSD-9.0-RELEASE-1386-memstick.img.

0 xatdAoyog eival Stapopetikog yla to FreeBSD 8.X kat mponyovueveg ek80oels. T'a
TIEPLOCOTEPEG TIANPOPOPIEG OXETIKA PeE TO KaATEPaopa Kal TNV €ykKatdotaon Tou
FreeBSD 8.X kal mponyovuevwv ek80cewv, Seite to Eykatdotaon tov FreeBSD 8.x kat
[Ipoyevéatepwv EkSdoewV.

To apyxeto ywa ™ pvAun Flash é€xel eméktaon .img. O katdAoyog ISO-IMAGES/ mepiéxel
MAR00¢ ammd SlaopeTikd apyela. Oa mpémnel va KaTeRAOETE TO KATAAANAO avdAoya pe TV
¢k8oan tov FreeBSD Kal T0 VALKO TOU LITOAOYLOTI] TTOV TTPOKELTAL VA X PN oLpomoLnOel.

IIpv MPOYWPNOETE, AVTIYPAYTE TUXOV SeSopugva 1oL €xete 16N otn uvnun USB, kabwg
n mapakdtw Stadikacia Ba ta Staypdiet.

2. Tpayte To Apyeio otn Mvrjun USB

Procedure: Eyypagn tov Apyeiov ue Xpfjon tov FreeBSD

To mapakatw mapadetypa deiyvel tn cvokevr /dev/dad wg Tov MPOOPLOUS EyypPAPS
TOL apyelov. Oa mpémel va elote MOAV mpooekTiKol Kat va Befalwbeite yla to 6voua
TNG GLOKEVNG IOV XprnoLuomnoleite, Sta@opeTikd evééyetal va Staypaete SeSouéva
TIOV X PELAEDTE.

1. Eyypagn Tov Apyeiov pe Tnv dd(1)

To apyeio .imgdev eivatl éva cuvnblopyévo apyeio. Etval éva apyelo eixovag (image) pe
00 T0 TMepLeXOUEVO OV Xpetdletal n uviun USB. Agv umopeite va to avtiypaete wg
éva kavoviko apyelo, Ba xpelaotel va to ypdete anevbeiag oTn GLOKELVH TPOOPLOUOV
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XPNOLUOTIOLWVTAG TNV €vToA dd(1):

# dd if=FreeBSD-9.0-RELEASE-1386-memstick.img of=/dev/da® bs=64k

Procedure: Eyypa@i tov Apxeiov Méow Windows®

BePawwBeite OTL ypnowlomoleite T0 owotd Ovopa odnyov ywa tnv uvnun USB,
Slapopetikd unopel va mpokAnBel anwAela SeSouévwv.

1. Avdxtnon tov lpoypaypatog Image Writer yia Windows®

To Image Writer yta Windows® eival pia Swpedv epapupoyn mov umopel va ypayel
owoTd €va apyelo image oe pwa pviun USB. Mmopeite va to katefdoete amd tnv
tomoBeoia https://launchpad.net/win32-image-writer/ KalL va T0 amocLUTIECETE O€ €va
@dxelo.

2. Eyypagn Touv Apyeiov pe To Image Writer

Kdavte 8UTAO KAk oT0 €wkoviSlo Win32DiskImager yla va EEKIVCETE TO TTPOYPAUUAL.
BeBawwBeite 6Tl To ypdupa Tov 08nyov mov @aivetatl otnv emAoyn Device avtiotolyet
otn pviun USB. K&vte KAk 070 €lkoViSLo Pe TO QAKEAO Kal EMAELTE TO apyeio ewkovag
mov Ba ypagel otn pviun USB. Kavte kA oto [Save] yla va amo8eybeite to 6vopa
ToL apyelov ewkovag. BePawwbeite 0TL oL mapanmdvw evépyeleg elval cwoTEG Kat OTL Sev
LTTAPXOLV AVOLKTA Tmapdbupa 6To cVOTNUA GOG IOV VA ATELKOVI{OLY QAKEAOVLG TNG
uviung USB. Télog, kdvte kAlk oto [ Write] ywa va ypayete to apyelo ewkovag otn
uviun USB.

o Aev vrootnpifetal TAE0V N yKATACTACH amtd SLOKETEG

Elote mA€ov €Toluol va Eeklviioete TNV eykataotacn Tov FreeBSD.

4.4. Eexwvwvtag tnv Eykatactaon

Am6 mpoemidoyn, n eykataotacn §ev Ba kdvel aAAay£g 6Toug SioKoug Gag UEXPL va
Selte To mapakdTw pvoua:

Your changes will now be written to disk. If you

o have chosen to overwrite existing data, it will
be PERMANENTLY ERASED. Are you sure you want to
commit your changes?

Mmnopeite va eykataieipete Tnv eykatdotacn omoladimote oTiypy mpwv amd tnv
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mapandvw mpoeldomoinon, xwpic va €xouvv yivel aAlayég ota TMEPLEYOUEVA TOU
Slokov oag. Av avnouyeite 0tL ev8eyouévwg €xeTe KAvVeL KATL AdBo¢, umopelite anid
va 6BRCETE TOV LTTOAOYLOTH CAG TPV amd avTd To onueio kat §gv Ba yivel kauld

nua.

4.4.1. Exkivnon

4.4.1.1. Exkivnon otig ApXLTEKTOVIKEG i386™ kat amd 64

1. Av mpoetolpdoate pia "ekkwviowun” pviun USB omwg meptypd@etal oto Ilpoetolpdote Ta Meoa
Eykatdotaong, tomoBetjote TN pvAun otV ULTO80XH] TOL UMOAOYLOTH OO0G TPV TOV
EVEPYOTIOL|OETE.

Av mpodkeltal va ekkivioete and to CDROM, Ba ypelaotel va evepyonou|OETE TOV LITOAOYLOTY
oag kal va eladyete To CDROM 6o 1o ypriyopa yiverat.

2. PvBuiote o pnydvnua oag va Eekwvael eite ano to CDROM eite ano tnv USB, avdAoya pe to Héco
€YKATACTAONG TTOV TIPOKELTAL VA XPNOLUOTIO|0ETE. Tevikd, auTd eMITUYXAVETAL AAAALOVTAG TN
oxXeTKN pvOulon oto BIOS. Ta mepLocdTeEPA CLOTAUATA ETLTPETOVV EMIONG TNV EMIAOYN WULAG
OLOKEVNG eKKivnong kabwg Eextvouv, Tumikd pe Ta mAnkTpa F10, F11, F12, 4 Escape.

3. Av 0 VTOAOYLOTAG 0ag EEKLVOEL OMWG GLVNBWE KAl POPTWOEL TO 8N LTTAPXOV AELTOLPYLIKO
oLOoTNUa, ptopel va cvpBaivel kKATL and Ta TAPAKATW:

a. Aev tonoBetoate to CD | DVD apketd vwpig katd v ekkivnon. AQote T0 HEGO GTOV
08nNyo Kal SOKIUACTE va EMAVEKKIVGETE TOV LTTOAOYLGTY| GG,

b. Ot aAAayég puBuicewv mov kavate oto BIOS 8ev Asttovpynoav ocwotd. Oa mpémel va
EavadoklpdoeTe UEYPL VA TETUYETE TIG OWOTEG pLOUITELS.

c. To BIOS ng untpikng oag dev vmootnpifel ekkivnon amd To PEGO TOL EXETE ETMIAELEL.
Mmnopeite va ypnowuonowoete Tov Plop Boot Manager yla va €KKIVGETE TAALA unyaviuata
amo CD  USB.

4. Oa apyloel n ekkivnon tov FreeBSD. Av &exiwvdte armé CDROM, Oa Seite pia 066vn ocav v
TOPAKATW (Exovue mapaAeipel TIg TAnpoopieg €kdoong):

Booting from CD-ROM...
645MB medium detected
CD Loader 1.2

Building the boot loader arguments
Looking up /BOOT/LOADER... Found
Relocating the loader and the BTX
Starting the BTX loader

BTX loader 1.00 BTX version is 1.02
Consoles: internal video/keyboard
BIOS CD is cdo

BIOS drive C: is disk®

BIOS drive D: is disk1

BIOS 636kB/261056kB available memory
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FreeBSD/1386 bootstrap loader, Revision 1.1
Loading /boot/defaults/loader.conf
/boot/kernel/kernel text=0x64daad data=0xa4e80+0xa%%e4d syms

=[0x4+0xb6cac0+0x4+0x88e9d]
\

5. EygaviCetat n 060vn tov popTwty €KKivnong tov FreeBSD:

elcome to

. Boot [ENTER]
. [Ezclape to loader prompt
. Reboot

Options:

4. [AICPFI Support: Enabled
5. Boot 3afe [Mlode: HO

6. Boot [Slingle User: NO
?. Boot [Ulerbose: NOD

fiutoboot in B seconds. [Spacel to pause

Zynua 1. Mevov ®optwrtl) EKkivnong tov FreeBSD

[Tepluevete §€ka Sevtepoienta, | TEoTe Enter .

4.4.1.2. Exkivnon otov Macintosh® PowerPC®

LTa TTEPLOGOTEPA UNYAVAUATA, UWTOPELTE VO KPATNOETE TLEGUEVO TO TANKTPO C KaTA TNV €KKivnon
Kal Ba gexvnoete and o CD. Le SLaQopeTiKy mePNTWOon, Kpatnote miecueéva ta mAnktpa Command
+ Option + 0 + F, Windows + Alt + 0 + F avxpnotpomnoleite TANKTPOAGyLo Tov Sev eivat Apple®. Etnv
npoTpomn 0 > ypdyrte:

boot cd:,\ppc\loader cd:0

Le unyaviuata Xserve Ywpi¢ mANKTPoAdyLo, Seite TNV ceAida texvikig vTooTAPLENS TG Apple® yla
TANpoyopieg ekkivnong oto Open Firmware.

4.4.1.3. Exkivnon otov sparc64

Ta meplocdtepa cvoTipata sparc64 eival puOULoPEVA VA EKKILVOUY aUTOUATA artd TO OKANPO Sioko.
I'a va eykataotioete o FreeBSD, Oa mpémel va ekkivoete amo 1o Siktvo | amo éva CDROM. Oa
xpelaotel va eloéABete otig pubuioelg tng PROM (OpenFirmware).
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T'a va yivel autd, emavekKKIVAOTe TO oLOTNUA KAl TEPLUEVETE UEXPL va eU@avioTel To pivupa
exkivnong. To axkplBég pRvupa egaptdtal amd TO HOVTEAO, AAAA Yyevikd Oa Selyvel OTwG TO
TOPAKATW:

Sun Blade 100 (UltraSPARC-IIe), Keyboard Present

Copyright 1998-2001 Sun Microsystems, Inc. ALl rights reserved.
OpenBoot 4.2, 128 MB memory installed, Serial #51090132.
Ethernet address 0:3:ba:b:92:d4, Host ID: 830b92d4.

Av petd ammd auto to onueio To cvoTnua oag ouveyiCel pue ekkivnon amd to okAnpo Sioko, Ba mpémel
va miéoete L1+ A 1 Stop + A oto MANKTPOAGYLO, 1| va oteidete ofjua BREAK péow Tng oelplakng
KOVoOAaG (xpnowuomowwvtag .. To ~# ato tip(1) n§ cu(l)) ywa va Byeite otnv mpotponr g PROM n
omola polddel ye TNV mapakdTw:

ok ©)
ok {0} @

@ Avti n mpotpom @aivetal o cuoTipata pe uévo pia CPU.

@ Avti n mpotpom paivetal oe cvotipata SMP. To Yneio Seiyvel Tov apBuo tng evepyng CPU.

1o onueio avtd, tomoBetote To CDROM atov 08nyd kat atnv mpotpomnr g PROM ypayte boot
cdrom.

4.4.2. EMOKOTNON TWV ATTOTEAECUATWY AViYVELGTNG LUGKELWV

Ol teAevtaieg eKATOVTASEG YPAUUEG IOV TTEPACAY Ao TNV 000V oag amobnkevovTal Kal punopeite
va Ti¢ Eavadelte.

T'a va Seite Ta meplexdpeva g npoowpvig uvnung (buffer) méote Scroll Lock . Me Tov TpOMO QUTO
evepyoToLlelTal n KVAlon TG 006vng. Mmopeite €melta va XPNOLUOTOLOETE TA TARKTPA UE TA
BeAdkia r) ta PageUp wat PageDown yia va Seite ta ammoteAéoparta. Iiéote Eavd to Scroll Lock yua va
OTAUATACETE TNV KVALON.

Kdvte 10 autd Twpa, ylwa va tavadeite To Kelpevo mov KVANGCe €ktog 000vng Kabwg o mupvag
eKTEAOVOE TNV aviyvevon ocvokevwv. BOa Seite keipevo avtiotolyo pe To Tumikd AmoTeAéopata
Aviyvevong Zuokevwv, av Kat Ba vmdpyouvv SLa@opES avAAoya UE TIG GLUOKEVEG TOL SLaBETEL O
LTTOAOYLOTHG OAG.

Tumika ArroteAéopata Aviyvevong LZuokevwv

EA€yETe MPOCEKTIKA T ATTOTEAEGHATA TNG AVIXVELONG CLOKELWY YLa va BePalwbeite dtL To FreeBSD
Bprke OAEC TIG CLOKEVLEG TTOL avauévarte. Av kdmola cuokevn dev Bpébnke, Sev Ba @aivetal otnv
napatdvw Alota. Ta ApBpwpata ITupRva cag eENTPENOVY VA TPOCHEGETE LTOGTIPLEN YL GUOKEVEG
mov 8ev vmdpyovv atov mupriva GENERIC.

Metd Tn Swadikacia aviyvevong cvokevwv Ba Seite To Emidoyry Tpdmov Aettovpylag Méoov
Eykatdotaong. To pé€oo eykatdotaong Umopel va ypnolwpomownBel pe TPELG TPOTOLG yla va
eykataotjoete To FreeBSD, wg "live CD" 1} armAd yla va anmoktijoete mpocfacn o€ €va KEALPOG TOL
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FreeBSD. Xpnowomoujote Ta BeAdkla yla va kKAvete pla emioyn kat to Enter yw va tnv
enmPefalwoere.

FreeBSD Installer

{Welcome
llelcome to FreeBSO! Would you
like to begin an installation
or use the live CD?

[Qigisye=)gl| [ Shell 1 [Live CDI

Zynua 2. EmiAoyr Tpomov Asttovpyiag Méoov Eykatdotaong

Enuégte [ Install ] ywa va Eekivrjoete To mpdypappa €yKatdotaon.

4.5. Ewoaywyn oto bsdinstall

To bsdinstall eivat pa epappoyn eykatdotaong ywa to FreeBSD mov Baocifetat oe meptBdAiov
Kelpévou. I'paptnke ano tov Nathan Whitehorn <nwhitehorn@FreeBSD.org> kat xpnolponotionke
mpWTN eopa to 2011 oto FreeBSD 9.0.

H epapuoyj pc-sysinstall tov Kris Moore <kmoore@FreeBSD.org>

o ocuvumepauBavetat pe to PC-BSD kat pmopet emiong va xpnowpomnownBel ywa tnv
eykataotaon tov FreeBSD. Av kal peplkeg Popeg ouyyeetal pe to bsdinstall ot §vo
aUTEG eQapPUOYEG ev oyeTiCovTal.

To cvoTnua pevoL Tov bsdinstall eEAéyxeTal HEow TWV TARKTPWV PE Ta BeAdKLa Kal Ta TARKTpa Enter,
Tab, Space xat pepkd axkoua.

4.5.1. Emoyég oto Mevov Keymap

Avdloya pe To eldog TnG KovoodAag TTov xpnotluomoleite, To bsdinstall iowg oag pwTroeL av emBuyeite
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Vo EMAEEETE ULa SLATAEN TANKTPOAOYIOL SLAQOPETIKA ATTO TNV TTPOETIAEYUEVN.

FreeB3D Installer

Keymap Selection
Would you like to set a
non-default key mapping
for your keyboard?

e

Zynua 3. Emidoyn Awdtaéng IAnktpoAoyiov

Av enmégete [YES] Ba epupaviotel n 006vn emAoynig mov @aivetal mapakdtw. L& SLaQOpPETIKN
nepintwon, n 006vn avty dev Ba eupaviotel kat Ba ypnolpomowndel n mpoemAeyuévn Statain
TIANKTPOAOY(OV.

Eeyboard Menu
Choose your keyboard language

Armenian phonetic layout

Belarusian Codepage 1131
Belarusian Codepage 1251
Belarusian IS0-8859-5

Belgian IS0-8859-1

Belgian IS0-8859-1 (accent keys)
Brazilian 275 Codepage 850
Brazilian 275 I50-8859-1
Brazilian 275 130-8859-1 (accent keys)
Bulgarian BDS

Bulgarian Phonetic

Central European I30-8859-2
Colemak ergonomic altermnative
Croatian I50-8859-2

Czech IS0-8859-£2

4 == mm mm e mm mm s ms = mm me s == —— =

15~

me ok mE mm mE mE mE EmE mE mE mE mE EmE mm mE mE mE EmE mm mE = ==

<Cancel>

Zynua 4. Mevov Emidoync Atataéng ITAnktpoAoyiov

EnAé€te v Satagn mAnktpoAoyiov mou elval 7O KOVTA OTO TIANKTPOAOYLO TIOUL SLADETETE,
XPNOLUOTIOLWVTAG TA TTAVW Kal KATW BeAdkla Kat emiBeBatwvovtag ye to Enter.
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Av miéoete Esc Ba ypnowwomownBel n mpoemAeyuévn Stdtagn. Av n Satagn tov
TPEXOVTOG TANKTPOAOYlov Sev eival mpo@avig, Ula aoc@aing emdoyr elvat To
United States of America ISO-8859-1.

4.5.2. KaOopropog Ovopatog YroAoyiati) (hostname)

Y7o enouevo Brjua, to bsdinstall Ba cag pwtroet ywa to 6voua vroioyloty (hostname) to omoio Oa
800¢el oT0 VEO cLOTNUA.

FreeBSD Installer

{Set Hostname|
Please choose a hostname for this machine.

IT you are running on a managed network, please ask
your network administrator for an appropriate name.

machine3.example.conf

Zynua 5. Kabopiaudg Ovouarog YmoAoyloti

To O6vopa mov Ba Swoete mpémel va meplhapfdvel kat tov topéa (fully-qualified) omwg yua
napadetypa machine3.example.com

4.5.3. EmAoyn Etoyeiwv Eykataotaong

Lto emopevo Prjua, to bsdinstall Ba cag koA€oel va eMAEEETE TTOLO TIPOALPETIKA OTOLXElQ TOL
AELTOVPYLKOV eMOVUEITE VO EYKATAOCTHOETE.
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FreeBSD Installer

Distribution Select
Choose optional system components to install:

Base system (Debugging)
[%] kernel-dbg Kernel (Debugging)

[ 1 1ib32-dbg 32-bit compatibility libraries (Debugging)
[%] 1ib32 32-bit compatibility libraries

[ 1 ports Ports tree

[ 1 srC System source tree

[ 1 tests Test suilte

Zynua 6. EmtiAoyn Etoyyelwv EykatdoTacng

H emiloyf twv otolxeiwv eykatdotaong egaptatal Kupiwg amd tnv xprion mov Ba €xeL To cLoTNUA
Kal To Stabéopo exevBepo xwpo oto Sioko. O mupnvag Kat ta Bacikd mpoypaypata tov FreeBSD
(yvwotd kat wg "base system" 1} Bacik6 cVoTnUA) eyKaBioTavTal LTTOYPEWTIKA.

Avdroya pe to €ibog Tng eykatrdotaong, kamowa amd Ta TOPAKATW oTolxela pmopel va unv
EUPAVLOTOVV.

Ipoatpetikd Xtotyela
¢ doc - EmutpoacBetn tekunpiwon, kKupiwg totopikig onuaciag. H texunplwon mov mapeyetat amnod
Vv Opdda Tekpunpiwong Tov FreeBSD eykabiotatatl YwpLotd oe emOUEVO oTASLO.

* games - Kdmola mapadociaxd BSD mawyvidia mov mepthappavouv ta fortune, rotl13 kat dAAa.

* 1ib32 - BipAlobrikeg ovuPatoTnTag yla ektéAeon e@apuoywv 32-bit oe 64-bit ek86celg ToL
FreeBSD.

* ports - H ZuAdoyl Twv Ports tov FreeBSD.

H XuAoy twv Ports amoteAel éva e€VkoA0 kal BOAKO TpOmMo eykatdotaong Aoylopikov. H
LuAAoyn Twv Ports 8ev mepléxel Tov mnyaio kKwdka 7oL amalTelTal yla tn UETAYAWTTLON TOU
Aoyloukov. IIpoKeltal 6TV TPAYUATIKOTNTA Yld Ul GUAAOYY apXelwVv TTOL AVTOUATOTIOLEL TN
UETAQOPTWON, UETAYAWTTION KOl EYKATAOTACN AOYLOUIKOV Tpitwv Kataokevaotwv. To
Eyxatdaotaon Eeappoywv: Iakéta kat Ports avaAvel Tov Tpdmo xpriong tng LuAioyng twv Ports.
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To mpoypappa eykatdotacng 8ev eA€yxel ywa va Sel av Slabetete apkeToO
eAevBepo xwpo oto Sioko. EMAEETe autd TO oTOlXElD HOVO av €XETE APKETO

A Xwpo. Amto To FreeBSD 9.0 kat petd, n LuAAoyn Twv Ports kataiauBdvet mepinov
3 GB ywpo oto Sioko. Mmopeite pe BefatdtnTa va Bewprioete OTL 0 XWPOG ALVTOG
Ba eival akopa peyaAltepog oTIg vewTePeS ekSO0eLg ToL FreeBSD.

* src - O IInyatog Kwdikag tov Lvotiuatog.

To FreeBSD épyetal pe mARpn mnyaio kwdwka, T660 ylwa Tov mupiva 000 Kal yla Ta Bacikd
npoypdaupata. Av kat o nyaiog Kwdkag §gv amalteiTal ywa Tny mMAELOVOTNTA TWV EQAPUOYWV,
(0WG va ToV XPELOOTELTE YL TN UETAYAWTTLON CLYKEKPLUEVWVY TIPOYPAUUATWY TTOV TTAPEXOVTAL WG
nnyaiog kwdwag (1.x. 08nyovg cuokeLWV 1| apbpwuata TLPRVA), 1 yla EPyacieg avanTuéng Tov
(8tov Tov FreeBSD.

To mARpeg §€vtpo Tov mnyaiov kKwdwka kataraupfavet 1 GB ywpov oto §ioko, evw pla TARPNG
UETAYAWTTION 6A0VL ToL FreeBSD amattel enmumAgov 5 GB ywpov.

4.6. Eykataotacn oo To AiKTLo

To péoo eykatdaotacng bootonly Sev Swabétel avtiypaga twv apyxelwv eykataoctacng Otav
xpnowuomoleite Tnv uéBodo bootonly, Ta apyela petapopTwvovTal anod to §{kTuo Katd anaitnon.

FreeBSD Installer

Network Installation
Some installation files were not found
on the boot volume, The next feuw
screens will allow you to configure
networking so that they can be

dowunloaded from the Internet.

< BK >

Zynua 7. Eykatdotaon anod to A(KTuo
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MeTtd TV pLOULoN TWV TAPAUETPWY SIKTUOV Ontw¢ @aivetal 6to PUOuLon Kaptwv Atktiov, yivetal n
eMA0YN €vO¢ mirror site. Ta mirror sites StaBetovv avtiypaga Twv apyxelwv tov FreeBSD. EmAégte
éva mirror site to onolo Bpiloketal 66o To Suvatdv mo KovTd oTnV TEPLOXY| cag. Me Tov TpOTOo ALTO,
N LeETa@OpTwon Twv apyeiwv Ba eival tayvtepn kat Oa pelwbel 0 xpovog eykataoTaong.

FreeBSD Installer

{Mirror Selectionj
Please select the best suitable site for you or "other" if you want
to specify a different choice. The "Main Site" directs users to the
nearest project managed mirtor via GeoDNS (they carry the full range
of possible distributions and support both IPv4 and IPvG). ALl other
sites are known as "Community Mirrors"; not every site listed here
carries more than the base distribution kits. Select a site!

tp://download. freebsd. orgllain Site (GeoD
http://fTtp.au.freebsd.org Australia - IPwH
fip://Ttp3. au. freebsd.org Australia #3
fip: //fip. at. freebsd.org Austria - IPvG
fip: //T1p2.br . freebsd.org Brazil #2
Tip://Ttp3.br . freebsd.org Brazil #3

fip://fip.bg. freebsd.org Bulgaria — IPwG

fip: //Tip.cz. freebsd.org Czech Republic - IFvGB
fip://Ttp.dk. freebsd. org ODenmark - IPvG
fip://Ttp. 1. freebsd. org Finland

fip: //Tip. fr . freebsd.org France - IPwvG

fip: //Ttp3.fr . freebsd.org France #3
Tip://Tipb. fr freebsd.org France #6

fip: //fip.de. freebsd.org Germany — IPvG

Tip: //Tipl . de. freebsd.org Germany #1 - IPvbG
fip://Ttp2. de. freebsd. org Germany #2 - IPvG

[ OK 1 [Other 1 [Cancel ]

Zynua 8. Emtidoyrj Mirror

H eykatdotaon 6a cuveylotel pe Tov (810 TpOTO OTIWG Kal av ta apyela Rtav Stabgaoiua Tomkd.

4.7. Ekywpnon Xwpov 610 AloKo

Yndpxovv TpPELG TPOTOL va eKYWPoeTe Ywpo Yywa To FreeBSD. Me 1t upébodo Guided
(kaBoSnyovuevn), oL KaTaTUNOELG SnulovpyovvTal aUTOPATA, €vw Me T UéBodo Manual
(xelpokivnTn) oL TPOXWPNUEVOL XPNOTEG UTTOPOVV VA SNULOVPYRCOUV TTPOCAPUOCUEVEG KATATUNOELG.
TéAog, LTTApPXEL N eMAOY] VA €KKLVAOETE €va KEALPOG Kal va SNULOVPYNOETE TIG KATATUNOELG UE
amevbelag yprion TPOYPAUUATWY TNG YPAUUNG EVTOAWVY OTIWwG gpart(8), fdisk(8), kat hsdlabel(8).
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FreeB5D Installer

Partitioning
Would you like to use the guided
partitioning tool (recommended for
beginner=s) or to set up partitions
manually C(expert=)7? You can also open a

shell and =et up partitions entirely by
hand .

BGIEENE  <Manwal>  <Shell >

- e omm me mE om= ==

Zynua 9. EmtiAoynj Guided rj Manual Partitioning

4.7.1. KaBodnyovuevn (Guided) Katdtunon

Av €xete ouvSEéael ToAAATTAOVG §loKOVLG, EMAELTE AVTOV 0TOV 0Tt0i0 Ba eykataotoete To0 FreeBSD.
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FreeBSD Installer

{Partitioning|
Select the disk om which to install

[ OK 1 [Cancel]

Zynua 10. Emidoyn amd IToAdamtAovg Alokoug

Mrnopeite va ekywprioete eite oAdkAnpo to Sioko, eite éva uépog tov oto FreeBSD. Av emiAégete
[ Entire Disk ], 6a SnuiovpynBovv pla katdAAnAn Slatagn KaTatuioewy WOoTe va XpnoLluomoun0el
0AOKANpPoG 0 Siokog. Av emiAéEete [ Partition ], 6a SnuiovpynBel pla Stdrtagn mov Ba katarapupavet
TOV €AeVBEPO YWPO TOL Siokou.
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FreeBSD Installer

{Partition|
Would you like to use this entire disk
(adaB) for or partition it to share it
with other operating systems? Using the
entire disk will erase any data currently

stored there,

[Entire Disk] [ Partition 1

Zynua 11. Emidoyy OAdkAnpou Aloxov 1j Katdtunong

EA€y&te MpooekTIKA TN SLATAEN TWV KATATUACEWV TIoL SnulovpynOnke. Av Bpeite kdmmolo Adbog,
enmAé€te [Revert] yw va emavagépete TI§ mponyovueveg katatunoelg § [Auto] yua va
SnuUIoLPYAOETE TIG KATATUNOELG TOL TpoTelvovTal avtopata amd to FreeBSD. Mmopeite va
dnuiovpynoete, va TpomomoujoeTe Kat va Saypapete kataturioelg xewpokivnta. Otav ot
Katatunoelg eivat ol owotég, emAégte [ Finish ] yla va cuveyioete pe v eykatdotaon.
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FreeBSD Installer

{Partition Editor |
Please review the disk setup. khen complete, press
the Finish button.

68 GB GPT

2660 MB efi /boot/efi
o7 BB freebsd-ufs /

3.8 GB freebsd-swap none

668 GB (none}

[Createl [Deletel [Modifyl [Rewertl [ Auto 1 [NEipdsigll

Zynua 12. Emokonnon Katatuioswy

4.7.2. Xerpokivntn Anuiovpyia Katatuncewv

EnAéyovtag yepokivntn Snulovpyia katatpioewy, 0a yetapepOeite amevbeiag otov eneepyaotn
KATATUACEWV.
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FreeBSD Installer

{Partition Editor |
Create partitions for , F1 for help.
No changes will be made until you select Finish.

GB (none’

§eg=GIN=l] [Delete]l [Modifyl [Revertl [ Auto 1 [Finishl

Zynua 13. Xetpokivntn Anuovpyia Katatuioswv

EnAéyovtag éva 06nyod (adal oto mapddetyua pag) kat to mAnktpo [ Create ] 6a Seite éva pevou yla
TNV €MAOYI TOL OXNUATOG KaTATUNOEWV (partitioning scheme).
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Partition Scheme
Select a partition scheme
for this volume:

APM Apple Partition Map
BSD BSD Labels

GUID Partition Table
MBRE DO0S Partitions

[ OK 1 [Cancel ]

Bootable on most x86 systems and EFI aware ARMGA

Zynua 14. Xetpokivntn Anuovpyia Katatujoswv

To oVotnua xatatpuioewv GPT eivat ouviiBwg T0 KATAAANAGTEPO Yyl TA TEPLOCOTEPOLG PC-
ouvuBatovg voAoyloTég. ITaAaldTepa AelTovpykd cvotijpata dev eivat ocvppatd pe ™ uébodo GPT
Kal Ypelagovtal katatunoelg tomov MBR. Ta vméiouta €i8n KATATUAOEWV XPNOLUOTIOLOVVTAL OE
TIOALA 1] Un-cLVNOLoUEVA CLGTHUATA VTTOAOYLOTWV.

ITivakac 1. Katnyopie¢ Kataturjoewv

Zuvtopoypa@ia Ileprypaon

APM Apple Partition Map, xpnoluomoleitat 6to
PowerPC® Macintosh®.

BSD Katatunoelg BSD xwpig MBR, oplouéveg popeg

KaAovvTal Kat "enikivéuva a@oosiwpévn
katdotaon". Asite To bsdlabel(8).

GPT [Tivakag Katatuioewv GUID.
MBR Master Boot Record.
PC98 [Tapaiiayn Tov MBR mov xpnotpomnoleitat o

vroAoyLotég NEC PC-98.

VTOC8 Volume Table Of Contents, xpnolpomnoleital ota
Sun SPARC64 kat UltraSPARC.

Metd ™n Snuiovpyia TOL OYXUATOC KATATUROEWY, av emAégete Lavd [ Create ] Oa Snuiovpynoete
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VEEG KATATUNOELG.

FreeBSD Installer

{Partition Editor |
Create partitions for , F1 for help.
No changes will be made until you select Finish.

|Add Partition|

alimce &

al 6@ G Type: ljr eebsd-ufs
Size:

Mountpoint:

Label:

(=]
d

0K 1 [Options] [Cancel 1

WEg=EENl [Deletel [Modifyl [Revert]l [ Auto 1 [Finishl

Filesystem type (e.g. freebsd-ufs, freebsd-zfs, freebsd-swap)

Zynua 15. Xetpoxivntn Anuiovpyia Katatuioswv
H tumomownpévn eykataotaon FreeBSD pe xprjon GPT Snuiovpyel TOLAAXLOTOV TPELG KATATU OELG:

Turontotnuéves FreeBSD GPT Katatunoetg

 freebsd-boot - O xw8wkag ekkivnong tov FreeBSD. H xatdtunon avty TpEMEL va elvat n mpwTn
oto Sioko.

» freebsd-ufs - Zotnua apyeiwv FreeBSD UFS.
» freebsd-swap - Xwpog swap FreeBSD.

Eva dAAo a&loonpeiwto €i8og katdtunong, etvat to freebsd-zfs. Aeite To To Zvotnua Apyeiwv Z
(ZFS). Mmopeite va Seite Ta vodouta Stabéotpa eidn katatpuioewv GPT oto gpart(8).

Mmopeite va Snulovpyroete TOAAAMAQ cvoTthuata apyeiwv. Kamolol xproteg mpoTiuolv TN
Snuovpyia Twv mMapadoolaKWY KATATUNCEWY PUE XWPLOTA cLOTHUATA apXElwV yla Ta /, /var, Kal /usr.
Aeite to Anplovpyla Iapadooiakwv Katatuioewv oto ZVotnua Apyeiwv yla éva mapadetyua.

Mmopeite va elodyete to péyebog pe tn Poribela kowwv ocvvtopevoewv: K yla kilobytes, M yia
megabytes, i G yla gigabytes.

(;) H kaAVtepn amddoon emituyyAvetal ye €ubuypdupion Twv Topéwv Tou S{okou
- (sector alignment). H owot evbuypduuion emttuyxdvetatr pe ™ Snuovpylia
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KATATUNOEWV PE PeYEDN moAdamAdola Twv 4K bytes ae 08nyoUg Tov XPNoLUOTOLOVV
Toueig Twv 512 bytes | 4K-byte. Le yeVIKEG YPAUUEG, N XPNON KATATUNOEWV UE
uey€0n mov etvat dptia moAlamAdota tov 1M R 1G elvatl 0 eVKOAGTEPOG TPOTIOG Va
eniBefaiwoovpe 0TL KdBe Katdtunon &ekwvd oe (Vyo moAdamAdolo Twv 4K. M
e€alpeon: v mapovoa otiyui n Katdtunon freebsd-boot Sev umopel va eival
ueyoaAUTepn Twv 512K A0ywVv TEPLOPLOUWV TOL KWELKA EKKIVNONG.

Ye kdabe xatdtunon Tov TEPLEXEL ovoTnuUa apyeiwv, xpeldletal €va onueio mpoodptnong. Av
xpnowdomownet pévo pla katdtunon UFS, o onueio mpoadptnong Ba eivat n /.

0a cag {ntnbel emiong pwa etwkéta (label). H etwkéta eival €éva dvopa to omoilo Sivetal oe pia
katdtpnon. To 6vopa evdg Siokov 1 ol aplBuol mMoOL TEPLYPAPOLVY TIG KATATUNOELG UTTOPEl va
aAAGgovv av o Siokog ouvSebel oe dAAN BUpa 1] EAeYKTH, AAAA N ETIKETA TOV TTapapeveL otabepr|. Me
XPNon ™G eTkETAG oe apyela 6mwg To /etc/fstab To cvoTNUA YiveTal O AVEKTIKO GE AAAAYEG TOU
VAWKOU. Ot etkéteg GPT ep@avitovtal otov katdAoyo /dev/gpt/ 6tav yivetalr n mpoodptnon g
OLOKELNG. Le dAAa €8N KATATUAOEWY VTTAPYOLV SLAPOPETIKEG SUVATATNTEG OG0 APOPA TIG ETIKETEG,
oL omoleg eppavifovtal oe SLaPOPETIKOVEG LITOKATAAGYOULG 6TO0 /dev/.

@,

XpNOHOTIOOTE HOVASIKEG ETIKETEG 0 KADe oVOTNUA apyelwv yla va amo@UyeTe
oLYKpOVCELS IOV UTtopel va mpokAnBovv amd ouola ovopata. Xe kabe eTikETA
umopeite va cuumePAAPETE YEPLKA YPAUUATA ATTO TO OVOUQ TOU LTIOAOYLOTH H TN
0€on Tov, 1§ axkopa Kat tn xprion tov. Ba urmopovoate yla mapdSelyua va ovoudoete
TOV KEVTPLKO KatdAoyo labroot 1} rootfs-1lab oe éva vmoAoyloty mov avikel oe €va
epyacthplo.

HapdSeyua 3. Aqutovpyia IlapaSooiakwv Kataturjoewv ato Zvotnua Apyeiwv

Av emBupeite va YpnoLUoToU|oETE TO MAPASOCLAKO GUOTNUA KATATUAGEWY TOL FreeBSD 6mov
Ta cvoTApata apyxeiwv /, /var, /tmp xat /usr BplokovTal o€ YWPLOTEG KATATURCELS, Snulovpynote
éva mivaka katatpioewv GPT kal oploTe TI§ KATATUNOELS UE TOV TPOTMO TIOL Qaivetal
nopakdtw. Ta peyedn mov gaivovtal eivat Tumikd yla éva okAnpo dioko xwpntwkotntag 20G. Av
SL00€TeTe EPLOGATEPO XWPO, (OWG elval ¥PHOLUO VO UEYAAWCETE TNV KATATUNON swap 1| /var.
LT0 TapASELYHa Pag, OL ETIKETEG TTOV XPNOLUOTIOLOVVTAL EEKLVOVV pE ex (amo Tn AEEN "example™)

aAAd kaAd
TOPATTAVW.

Ba elvat va yxpnowlomoujoete SIKEG 0aG UOVASIKEG ETIKETEG OTWG OVAPEPUUE

Amé mpoemaoyn, To gptboot Tov FreeBSD avauével tnv mpwtn UFS xatdtunon wg /.

freebsd-boo

freebsd-ufs

freebsd-swa

freebsd-ufs

TVmog Katatunong  MéyeBog Znueio Ipocdaptnong Etwkéta
t 512K
26 / exrootfs
p 46 exswap
26 /var exvarfs
16 /tmp extmpfs

freebsd-ufs
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TUmog Katatunong  MéyeBog Znueio Ipocdaptnong Etwkéta

freebsd-ufs amodeybeite TNV jusr exusrfs
TIPOETILAOYN
(LTTOAOUTOG XWPOG TOV
Siloxov)

Metd 0 Snulovpyla Twv mTPocapUocUEVWY KaTaTunoewy, emAeégte [ Finish] ywa va cuveyioete pe
TNV eykatdotaon.

4.8. EmBepaiwon ™n¢ Eykatdotaong

Ye auto to onuelo €xete TNV TeAevuTaia evkalpia va eykataAeipete Tnv eykatdotaon xwpic va yivouv
aAAay€¢ aTo okANnpo Sioko oac.

FreeBSD Installer

{Partition Editor |
Please review the disk setup. khen complete, press
the Finish button.

|Confirmation|
Your changes will now be written to disk., If
you have chosen to overuwrite existing data,

1T will be PERMANENTLY ERASED. Are uou sure

you want to commit your changes?

[ Commit | [Revert & Exit]l [ Back

[Createl [Deletel [Modifyl [Revertl [ Auto 1 [SEiaiE=ill

Zynua 16. TeAwkrj EmfeBaiwon

EnuAé€te [ Commit ] xat miéate Enter yia va ovveyioete. Av xpeldletal va KAVETE OAAAYEG, EMIAELTE
[Back] ywa va emotpédete otov emetepyaot katatuoewv. Me to mAjkTpo [Revert & Exit]
unopeite va eykataleipete To TPOypaAUUA EYKATACTACNG XWPIG va yivouv aAAayEg 6To oKANpO 0ag
Sloxo.

O xpOVOG EYKATACTACNG TTOIKIAEL avdAoya e TIG SLAVOUEG KaL TA OTOLKELO EYKATAGTAONG IOV EXETE
ETAEEEL, TO €GO EYKATAGTAONG KL TNV TAYVTNTA TOL LITOAOYLOTH. Oa Seite pla oelpd and ynvouata
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OXETIKA PE TNV TPBodo NG Stadkaciag.

Apyikd, to mMpoypaupa eykatdaotaocng Oa ypayel TI¢ kKatatunoelg oto Sioko kal Ba exkTeAEoel
KATAAANAEG eVTOAEG newfs yla va Snuiovpyroel Ta avdioya cuoTiuata apyeiwv.

Av xdvete eykatdotaon Uéow SKTVOUL, TO bsdinstall Ba TMpoywWPHOEL UETAPOPTWVOVTAG TA
anapaiTnta apyeia.

Installer

Fetching Distribution
base. txz [ Done

kernel . txz I 64% |

11632, txz [ Pending
ports, txz Pending

[
StC. txz [ Pending
[

tests. txz Pending

Fetching distribution files...

Overall Progress
{_ 4a%

Zynjua 17. Metapoptwon Apxelwv EykatdoTaons

L1 ouvéxela, Ba yivel €éAeyxog akepaldTnNTag TWv apyelwv eykatdotaong ywa va emipepatwdel otu
8ev €xouv aAolwOel Katd TN UETAPOPTWON | KATA TNV avAyvwon and To UEGo yKATAGTACNG.
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FreeBSD Installer

{Checksum Verificationi
base. txz [ FPassed 1
kernel . txz [ Passed 1
11b32. txz [ Passed 1
poris. txz [ Passed 1
Src., txz [ In Progress 1
tests, txz [ Pending 1

Verifuing checksums of selected distributions.

64%

[—Uverall Progress

Zynua 18. EmaArjfevon Apyeiwv Eykatdotaong

Xto televtaio PrApa, ta emPefaiwpéva apyeia eykatactaong Ba e¢axbovv kat Ba ypagpolv oTo
oKANpo 8ioxko.
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Archive Extraction

base. txz

kernel . txz [

11632, txz [

ports, txz [
[
[

src.txz

tests. txz Pending

Extracting distribution files...

[—Uverall Progress

273759 files read @ 1261.6 files/sec.
Zynua 19. E¢éaywyn Apxelwv Eykatdotaong

Me 70 TEAOG TNG €Caywyng OAwV Twv apyelwv eykatdctaong, To bsdinstall Ba e€0éABel otn
Stadwacia puBuioewv petd v eykatdotaon (Seite Metd v Eykatdotaon).

4.9. Meta tnv Eykataoctaon

MeTd amo pia emttuynuévn eykatdotaon tov FreeBSD, akolovBel pia oelpd pvbuicewv. Mmopeite va
enavaAdfete omoladimote pubULon av eLGEABETE GTNV AVTIOTOLYN EMIAOYY] OTO TEALKO UEVOL TIPLV
ETTOVEKKLVIOETE GTO VEO-EYKATEGTNUEVO oag FreeBSD cvotnua.

4.9.1. PUOuion Tov Kwdikov tov root

Oa mpémel va oploete éva kKwdkd mpocfacng yla To xpriotn root. Ilapatnprote 6Tt Sev @aivovtal ta
YPAUUATA IOV TTANKTPOAOYEiTe KABWG eL0AYETE TOV KWSIKO. META TNV €l0aywyr] TOL Kwdkov, Ba
TIPETEL VA TOV ELOAYETE AKOUA pla @opd. Me Tov Tpdmo avtd eCac@aiifetal 0TL §ev €xeL yivel KATTOL0
AdB0G KaTA TNV TANKTPOAGYNON).
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13 ird fo ount (root):
will not
iord for

nal;

1w Password: [

Zynua 20. Pvuian tov Kwsikov Tov root

H eykatdotaon cuvexifeTal UETA TNV ETLTUYN ELCAYWYY] TOL KWSLKOU.

4.9.2. PUOuion Kaptwv Atktov

o H pvBuion tov Siktvov mapaieinetal av €xel (6n mpayuaronownbel ota mAaiola
uwag eykatdotaong bootonly.

Oa Seite pla Alota pe 6Aeg TIG SlEMaPEG SIKTVOL TTOL AVLYVELONKAV GTOV LTTOAOYLOTY 6a¢. EmAéETe
avti ov embuvpeite va pvbuioere.
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FreeBSD Installer

Network Configuration
Please select a network interface to
configure:

mimInte

Zynua 21. Emidoyn wag Atemapric Atktoov

4.9.2.1. POuon Actpuatng Kaptag Atktvouv

Av emA€geTe va pubuioete pla acvpuatn Stemaen Sktvov, Ba mpénel va pubuicete TIG TApPAUETPOUG
avayvwplong Kal ac@aielag yla va ouvdebeite oto Siktvo.

Ta acVpuata SikTva avayvwpifovtat anmd To Avayvwplotikd Ynmnpeoiag 1 Service Set Identifier
(SSID). To SSID eivat éva cuVTOUO pHovadiko dvoua mov anodidetat e kABe acLPUATO SIKTLO.

Ta meploodtepa aocvpuata Siktva kpumtoypa@ovv Ta Sedopéva mov petadiSovralr yw va
TIPOCTATEVOOLV TIG TTANPOYopieg amd pn egovolodoTnuevn xprion. Zuviotatal va XpnoLUoToL|CETE
Kpumntoypdenon WPA2. ITadatotepeg pebodol kpumrtoypdenong 0mws to WEP mtpoc@épouv eAdyLotn
ac@AAELQL.

To mpwTo BAua yla va cuvdebeite oe éva acUppato §ikTuo eival va capwoete yla Znueia Acvpuatng
[IpooPacng (Access Points).
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Scanning
Waiting 5 seconds to scan for wireless networks. . .

< Skip > <Cancel>

Zynua 22. Xapwaon yla Access Points

Ta SSIDs mov Ba Bpeite xatd tn Sidpkela g odpwaong cuvodevovtal amod Ta eidn KpLITOypdPnong
mov SlatiBevtatl ywa kdbe Sixtvo. Av Sev PBAémete to SSID mov embupeite otn Alota, emMAEETE
[ Rescan ] yia va ekteAéoete T adpwon Lavd. Av eEakoAovbeite va pn BAEnete To emBLUNToO SikTLO,
eAéytte TNV Kepala yla TuyOv mpofARUaTa | UETAKLVAGTE TOV LTTOAOYLOTY TILO KOVTA GTO onueio
npdofaong. Na ekteleite vea cdpwaon LETA artd KABE aAAayn.

64



FreeBSD Installer

{Network Selectionj
Select a wireless network to connect to.

Giftshop [WEPIIESS]

penguin [WPA-PSK-TKIP+CCMP 1[IWPA2-PSK-TKIP+CCMP1[ESS]
Krocogator? [WPA-PSK-TKIP1[WPA2-PSK-TKIP-preauth I[ESS]
Mostlyharmless [ESS]

tandomnet [WPA-PSK-TKIP+CCMP 1[IWPA2-PSK-TKIP+CCMP1[ESS]

Otherwise [ESS]
ampleoffice [WHPAZ-PS)
YetAnother [WEFPILESS]

[ OK 1 [Rescan] [Cancel ]

Zynua 23. Emdoyn AcUpuatov Atktoov

MeTd TNV €MAOYY TOL AcLPUATOL SIKTUOV, Ba TTPETEL VA ELOAYETE TIG TANPOPOpPieg oL oyeTiCovTal
ue TNV Kpumrtoypagnon. Le Siktva WPA2 ypeldletal va Swoete YHoOvo €va Kwdko mpocoacng
(yvwoté wg Pre-Shared Key 1| PSK). I'ta Adyovg ac@aAelag, ol XapaKTipeSG OV TANKTPOAOYEiTE GTO
neSio eppavifovtal wg actepiokol.
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WPA Setup

SSID
Password [N

{Cancel >

Zynua 24. Pvbuian WPA2

MeTd TNV EMAOYN TOU ACUPUATOL SIKTUOUL KAl TNV €0aywyl Twv TANPOQOPLWwY cLVEESNG, N
gyKatdotacon cuveyifetal e Tn pUOULON TWV LITOAOUTWY TTAPAUETPWY TOL SIKTVOV.

4.9.2.2. PYOuon Awktoov IPv4

EnAé€te av Ba yxpnowpomown el iktvwaon IPv4. IlpoketTal yla to 1o cuvniouévo eidog ouvdeong.
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FreeBSD Installer

Network Configuration
Would you like to configure
[Pvd for this interface?

[ Yes 1 [ No 1

Zynua 25. Emdoyn Aiktowang IPv4

Yndpyxovv SVo pébBodol pvbulong tov IPv4. Méow tov DHCP n pvBuilon tg Slemapng yivetal
avtopata. Avtg eivat kat n cvviotwuevn uEBodog. H pvButon Static amaltel xelpokivntn elocaywyn
TIANPOPOPLWV SIKTVOV.

Mn BdAete Tuxaieg pvBuioelg Siktvov, kKabBw Sev Ba Aeltovpyroovv. Oa TPETEL VA

o AdBete TIC TANPOYOpPieg MOV ava@EépovTal 6To LVAAEETE TTANpoopieg yla To AlkTuo
amo Tov SlayelpLloTh 1 ToV mapoyE€a Tov SIKTVOL aag.

4.9.2.2.1. POOuLon Awktvov IPv4 péow DHCP

Av Sra0étete e€umnpetnt DHCP, emAé€te [ Yes ] yua va pubuicete avtopata tnv Stemagn Sktvov.
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FreeBSD Installer

Network Configuration
Hould you like to use DHCP
to configure this interface?

[ Yes 1 [ No 1

Zynua 26. EnmiAééte PvBuion IPv4 uéow DHCP

4.9.2.2.2. Xtatiki POOuLon Awktoov IPv4

H otatiki pvubuion g Stemagnig Siktvov, amaltel va elodyete KATOLEG TTANPOPOPIEG OXETIKA UE TO
IPv4.
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Network Configuration
Static MNetwork Interface Configuration

I[P Address 192.168,1.135
Subnet Mask 255.255.255.0
Oefault Router 192.168.1.1

[ OK 1 [Cancel]

Zynua 27. Etatikn PvOuion IPv4

* IP Address - H 8tevbuvan IP mov Ba elodyete yelpokivnta o autd tov vmoAoylotr|. H Stevbuvaon
auTn mMPEMEL va elval povadiki Kal va unv XpnolUomnoLeiTal amd 0molod)moTe AAAO HnYAvnua 6To
TOTILKO 00¢ SIKTLO.

* Subnet Mask - H pdoka vmodiktdov mov xpnotponolel To tomkd oag Siktvo. Tumkd avty eivat
255.255.255.0.

* Default Router - H StevBuvon IP Tov mpoemAeypevoOL SpouoroynTr] Tov SIKTUOL oag. ZuviOwg
elvat n 8tevBuvon tov SpoporoynTh 1 AAAOL SIKTLAKOV EEOTTALGUOV TTIOU GLUVEEEL TO TOTILKO OAG
Siktuo pe 7o Internet. Oa ™n Seite eniong va avaeépete wg default gateway (mpoemAsyusgvn
TUAN).

4.9.2.3. POOuion Awktoov IPV6

To IPv6 eival pla véa pebodog pvbutong Siktvov. Av to Siktuo cag Stabétel IPv6 kat emBupeite va
70 pvBuioete, miéote [ Yes ] yla va to emiAégere.
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FreeBSD Installer

Network Configuration
Would you like to configure
[PvG for this interface?

[ Yes 1 [ No 1

Zynua 28. Emdoyn Aiktowang IPv6

To IPv6 StaBétel emiong dvo puebodovg pvbutong. To SLAAC, 1 StateLess Address AutoConfiguration,
pubuiCel avtdpata TI§ mapauéTpouvg Tov SIKTLoL cag. H puBuion Static amaitel va KAVETE TIG
avtiotolyeg pubuioelg xelpokivnta.

4.9.2.3.1. IPv6 Stateless Address Autoconfiguration

To SLAAC emLTp€mel 0€ pla GLOKELY| VO SIKTVOUL IPV6 va {ntricel mAnpo@opieg avtdpatng puduLong
amo €va Tomko SpopoAoynth. Aeite To RFC4862 yla teplocOTEPEG TANPOPOPLEC.
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FreeBSD Installer

Network Configuration
Would you like to try stateless
address autoconfiguration
(SLAARC)?

[ Yes 1

Zynua 29. EmiAéére PvBuion IPv6 SLAAC

4.9.2.3.2. Ztatki POOuLon Awtktbov IPv6

H otatiky pvbuton g Stemagnig Siktvov oo IPV6, amattel Tnv XEpoKivnTn eloaywyn KATOWWV
pubuicewv.
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{Network Configurationj
Static IPvb MNetwork Interface Configuration

INEYISINElala[@=l==MN 00 1 : dDB : 4672 : 6565 : 2026 : 5843 : 2d42 : 5344/64
IENFETIIRANRR=TaN 01 : db8: 4672: 6565: : 1

[Cancel]

Zynua 30. Etatikrj Pu6uion IPv6

o IPv6 Address - H Sievbuvon IP mov Ba elwodyete yelpokivnta oe autd tov vmoAoylotr. H
Stevbuvon avt) mpémel va eivat povadSiki Kat va pnv xpnolpomoleitat and kavéva GAA0
unxavnua oto Tomké oag Siktvo.

* Default Router - H IPv6 8ievBuvaon Tov mpoemiAeypeévou Spopoioyntr yla to SikTuo oag.
Zuvnbwg eivat n StevbBuvvaen touv Spoporoynti i GAAOL SIKTLAKOV EEOTMALGUOV TIOL GUVSEEL TO
TOTKO oag Siktvo pe to Internet. O®a tn Seite emiong va avagépetal wg default gateway
(mpoemAeyuévn ToAn).

4.9.2.4. PUOuon tov DNS

To Domain Name System (Xvotnua Ovoudtwv Touéa) | DNS YeTATPETEL OVOUATA VTTOAOYLOTWY OE
Stevbuveoelg Siktvov kat To avtifeto. Av ypnowwomoujoate DHCP 1§ SLAAC yw va puBuicete
avtopata tn Sleman SikTvov, oL avticoTolyeg puBuicelg mBavov va €xovv yivel Nén. Ztnv avtiBetn
nepinTwon, PaAte To dvoua ToPEN TOL TOTIKOV SikTVOL oTo TeSio Search. Ta media DNS #1 kat DNS
#2 elvar oL StevBvvoelg IP twv Tomkwv egunmnpetntwv DNS. Xpeldfetal va elodyete TOVAAXLOTOV £va
egumnpetnti DNS.
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{Network Configurationj

Resolver Configuration

Search example.com
I[PvG DNS #1 2081 :db8:35: :
IPv6 DNS #2 2001 :db8:53: :
IPvd DNS #1 192.168.2.1
[Pvd DNS #2

[Cancel]

Zynua 31. PvButon DNS

4.9.3. POOuion ™G Zwvng 'Lpag

H pvBuion ¢ owotng (wvng wpag oTto unxdvnua oag, ¢ac@aiifel v avtopatn aAiayn g o
XEWWEPLVI o€ eapvi Kal To avtiotpo@o. Emitpénel eniong tn owoth Aeltovpyla AWV TWV LTITNPECLWV
IOV OYETICOVTAL UE TNV THPNON XPOVOU.

To mapddetypa pag ava@EépeTal o€ €va punyavnua mov Bpiloketat otnv AvatoAkn (wvn wpag Twv
Hvowuévwv IoAttewwv. H 8k cag emAoyn Ba elval SLa@opeTik avaAoya UE TN YEWYPAPIKH 0aG
TEPLOXN).
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Is= this machine’'s CMDS clock set to UTC? If it is set to local time,
or you don’t know, please choose NO here!t

- mm ome ==

Zynua 32. Emidoyn Tomikov rj UTC PoAoytov

EnAé€te [ Yes] 1 [No] avaioya pe to mwg eivat puBULoPEVO TO POAGL TOU UNYAVIHATOG Kal TLECTE
Enter. Av 8ev yvwpiCete av To cvotnua cag xpnotpomnotel wpa UTC 1} tomkn, enAégte [ No ] ywa va
ETAEZETE TNV TOTILKY WPA TIOL elval Kal N 1o cuvNOLoUEV.
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Time Zone Selector
Select a region

Africa

America -— North and South
Antarctica
Arctic Ocean
Asia

Atlantic Ocean
Australia
FEurope

Indian Ocean
18 Pacific Ocean
11 UTC

[Win] =5 e e a I N TR e B

[Cancel]

Zynua 33. EmiAééte uta Ilepioyn

EMAEETE TNV 0WOTA TTEPLOX] XPNOLUOTTOWVTAG Ta BeEAdKLa Kal TTieate Enter .
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{Countries in Europe]
Select a country or region

— 7
21 Moldova (Republic of)
32 Momaco

33 Montenegro

3d Netherlands

35 Noruway

36 Poland

37 Portugal

38 Romania

39 Russian Federation

48 San Marino
41 Serbia
42 Slovakia

43 Slovenia
Spai

45 Sweden

46 Switzerland
=40

[Cancel]

Zynua 34. Emidoyn Xwpag

EMAEETE TN 6WOTH XWPA XPNOLUOTTOLWVTAG Ta BeAdKLa Kat TiiEaTe Enter .
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Spain Time Zones
Select a zone which obserwves
the same time as your locality.

| in (mainland)
2 Ceuta, Melilla

3 Canary Islands

[ OK 1 [Cancel]

Zynua 35. Emdoyn Zdvng Qpag

EnAé€Te T owotr (wvn wpag XPnoLUoTowvTag Ta BeAdkia Kal mieote Enter .
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{Confirmation|
Does the abbreviation CET' look reascnable?

[ Yes 1 [ No 1

Zynua 36. Enifefaiwaon Zwvne Qpag

EmBepawwate 4Tl n ovvtoyoypagia ywa v emkeyuévn Cwvn wpag etvat n ocwoty. 'Enelta miéote
Enter ywa va ovveyioete pe TIg vITOAoUTEG PLOUICELG.

4.9.4. Emoyn Ynpeowwv mov Ba Evepyomown0ovv

Mmnopeite va emiAé€ete moleg and TI¢ mpdobeteg vmnpeaieg Ba evepyomonBovv atnv ekkivnon. OAeg
Ol TAPAKATW LTINPEGLEG elval TPOULPETIKEC.
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FreeBSD Installer

{System Configurationj
Choose the serwvices Jou would like to be started at boot:

al _unbound Local caching validating res

d Secure shell daemon
moused PS/2 mouse pointer on console
ntpd Synchronize system and network time
ntpd_sync_on_start Sync time on nipd startup, even 1f offset is high
powerd RAdjust CPU freguency dymamically if supported
dumpdey Enable kernel crash dumps to /var/crash

[ OK 1

Zynua 37. Emidoyn IIpdabetwy Yrnnpeotwv npo¢ Evepyomoinan

IIpdaBeteg Ynnpeaieg
¢ sshd - Secure Shell (Ac@aiég KéAvgog) (SSH) O Saipovag yla ac@air] amopuakpuouévn npocaon.
* moused - ITap€yet SuvatdTnTa XProNg TOL TOVTIKLOL artd TNV KOVGOAA TOL GUGTILATOG.

* ntpd - Network Time Protocol, mpwtdékoAAo yla pvbulon ™G wpag péow Siktvov (NTP). O
Satpovag xpnowlomnoteital ya tnv avtoyatn pubuLon Tov poAoyLov.

 powerd - Bonbntikd mpoypauua yla EAeyxo Loy0og Kal Stayeiplon evépyelag.

4.9.5. Evepyomoinon Crash Dumps

To bsdinstall 8a cag pwtioel av BéAete va evepyomoujoete ta crash dumps oto cvotnua cag. H
evepyonoinon twv crash dumps pmopel va eivat moAY xprioun 6ToV EVTOTIOUO TPOPBANUATWY TOV
OLOTAUATOC KAl ylo TO AOY0 AUTO GUVIOTOVUE va TA EVEPYOTOLEite dTav elval Suvatdv. EmAégte
[ Yes] yiwa va Ta evepyomoujoete, 1§ [ No ] ywa va cuveyioete ywpig crash dumps.
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FreeB5D Installer

Dumpdew Configuration
Would you like to enable crash dumps?
If you start having problems with the
zystem it can help the FreeB35D
developers debug the problem. But the
crash dumps can take up a lot of dizk
space in ~swvar.

+
1
1
1
1
1
1
1
1
1
1
1
1

+
1
1

Zynua 38. Evepyomoinon Crash Dumps

4.9.6. IIpooOnkn Xpnotwv

H npocBikn TouAdylotov €vog XproTn KATA TNV EYKATACTACY), 6OG ETLTPETIEL VA X PN OLUOTIOLOETE TO
oLoTNUA XwpPIg va elcéABete wg root. OTAV €L0EPYXEOTE WG root, 8€V LIIAPXOLV TPAKTIKA Opla N
Kamolo €i8og mpooTaciag OYETIKA PE TO TL Umopeite va kdvete. OTav €LGEPXECTE WG KAVOVIKOG
XPNOTNG, UTTOPELTE VA YELPLOTELTE TO CLOTNUA CAG UE TIEPLOGOTEPN ACPAAELQ.

EnAé€te [ Yes ] yla va mpocBéaoete vEéoug xproTegs.
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Add User Accounts
Mould you like to add
users to the installed
system now?

=R <HNo >

Zynua 39. Iipoabiikn Aoyaptacuwyv Xpnotwv

Elodyete TIg mMAnpo@opieg yla o xpriotn mov Ba mpootedel.
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imani
imani
> empty for default):
 [imani 1
imani. Invite imani into other groups? [1: wheel

iny [shl:

for default):

Zynua 40. Etcaywyn Anpogopilwyv Xpriotn

ITAnpogopiec Xpriotn

82

Username - To 6voua mov Ba xpnolwpomolel 0 Xprotng yla va €l6éAbel ato ovotnua. Tumikd o
TPWTO YPAUUA TOV UKPOL 0VOUATOG 6€ cuvSuacuo e To enibeTo.

Full name - To TApeG Gvoua Tov XpProTn.

Uid - User ID. O avayvwploTikog apldudg xprotn. Zuvibwg 8gv cuumAnpwvovpe avto to medio,
woTe va enieyel avtopata évag aplOudg amd to cvoTUa.

Login group - H opdda otnv omoia avikel o xprotng. Zuvnbwe To a@voupe KEVO WOTE va yivel
amo8EKTN N TPOETUAEYUEVN TIUN.

Invite user into other groups? - Emutpdobeteq ouddeg xpnotwv oTig omoieg BEAOLUE VA aViKEL
0 XpHoTng.

Login class - ZuviBwg 8ev ovumAnpwvovue avtd To medio, wote va yivel amodekTn n
TIPOETILAEYHEVN TLUN).

Shell - To kéAvpog TovL Ba YPnolHOTOlEl O CLYKEKPLUEVOG XPNOTNG. LTO TOPASELyHd Hag

emAECape To csh(l).

Home directory - O mPOoWTIKOG KATAAOY0G TOL ¥protn. H mpoemaeyuevn tun eivat cuvnbwg n
owoTH.

Home directory permissions - Ta Sikawwyata 6Tov KatdAoyo Tov xpriotn. Ta mpoemideyuéva etvat
oLVROWG cWaTA.


https://man.freebsd.org/cgi/man.cgi?query=csh&sektion=1&format=html

* Use password-based authentication? - H tumki} andvtnon etval "yes".
* Use an empty password? - H tumkn andvtnon eivat "no".
* Use a random password? - H tumkn andvtnon eivat "no".

* Enter password - O Kw8kdg mpdcaPacng yla To CLYKEKPLUEVO XproTn. Aev @ailvetal otnv 006vn
KaOWE TOV MANKTPOAOYOUUE.

* Enter password again- O kw8KOg pemel va eloay0el dAAN pla eopd yla emiepaiwon.

* Lock out the account after creation? - H tumkn anavtnon eivat "no".

A@ov elodyete 0Aeg TIG MANpoopieg, Oa Seite pla mepiAnyn Tovg Kat To cVoTNUa Ba oag pWTHCEL yla
Vv opBAdtnTa TOLG. AV KAvaTe KAmOlo AABog katd tn Sldpkela G eloaywynig, ypayTe no Kot
Eavampoomnabiote. Av 0Aa eivatl cwotd, ypayTe yes yla va SnULovpyrioeTe To VEO XpoTh.

Username: imani
»imani

7 [1: whee

1t after creation? [nol:

dﬂdu 1o !
Add another ur

Zynua 41. EéoSoc amd tn Atayeipton Xpnotwv kat OudSwv

Av 0é)ete va mpocBEaoete mEPLOGOTEPOLG XPHOTEG, artavTiote otnv epwtnon "Add another user?" e
yes. ATavTOTE NO Yl VA TEAELWOETE UE TNV TTPOCGHHKN XPNOTWV KAl VA GUVEXICGETE TNV €yKaTdoTAON.

T'la meplocdTeEPEG TANPOYOPIEG OXETIKA Ue TNV TPOCSONKN Kal Slayelplon xpnoTwy, deite 1o XproTeg
Kat Baowrn| Awayeiplon Aoyaplacuwv.

4.9.7. TeAikég PvOuioelg

MeTd 70 TEAOG TNG EYKATAOTAONG KOl TWV OpXIKWV pubuicewv, €xete pla teAevtaia evkalpia va
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aAAGEete TIG puBuiceLg TPV TNV €€080 amd TO MPOYPAUUA EYKATACTACNG.

FreeBSD Installer

Final Configuration
Setup of your FreeBSD system is nearly complete. You can now modify
your configuration choices. After this screen, you will have an
opportunity to make more complex changes using a shell.,

Apply configuration and exit installer

Add User Add a user to the system
Root Password Change root password
Hostname Set system hostname

Network Networking configuration
Services Set daemons to rum on startup

System Hardening Set security options
Time Zone Set system timezone
Handbook Install FreeBSD Handbook (reguires network)

Zynua 42. TeAikég Pvbuiocels

XpNOOTIOGTE AUTO TO UEVOD YL VO KAVETE OTIOLEGSATIOTE AAAAYEG 1 TPOGDeTEG puBuicelg BéAeTe
TPLV TNV OAOKANPWON TNG EYKATAGTACNG.

EmiAoyég TeAtkyv Pubuicewv

Add User - ITeprypdapetat oo IIpocOikn Xpnotwv.

Root Password - ITeptypdpetat ato PUOULon Tov Kwdikov tov root.

Hostname - Ieptypda@etatl oto Kaboplopog Ovopatog YroAoylotr (hostname).
Network - Heptypdetal ato PUBuLon Kaptwv Atktuou.

Services - Ileptypdoetat oto Emdoyr] Yrnpeowwv nov Ba Evepyomotnfouv.
Time Zone - Ileplypagetal 6to PUBULON NG Zovng QLpac.

Handbook - MeTta@dptwon kat eykatdotaon touv Eyyelpidiov tov FreeBSD (to omoio Safdalete
avth TN oTLYUn).

Me NV 0A0KARpwoN Twv TEAKWVY pubuicewv, emAegte [ EXit] yla va xAeloete Tnv eykatactaon.
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Manual Configuration
The installation is now finished.
Before exiting the installer, would
you like to open a shell in the neuw
system to make any final manual

modifications?

< Yes > < No O

Zynua 43. Xetpokivntn Pvbuion

To bsdinstall 6a cag pwtioel ywa TuXOV emutAéov pubuicelg mov mpEmeL va yivouv mpwv
EMAVEKKLVNOETE 0TO V€O cLoTnua. EmAegte [ Yes] yla va ekkivioete €va KEAVQOG GTO VEO cLOTNUA
1 [No ] ywa va mpoywpricete oto teAevtaio Bipa Tng eykatdotaong.
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FreeBSD Installer

{Complete|
Installation of FreeBSD complete!
Hould you like to reboot into the
installed system now?

[NCERRe| [Shutdown] [Live CO ]

Zynua 44. OlokArjpwaon tn¢ Eykatdortaong

Av ypelaetal va kavete meplocotepeg N el8Ikeg pubuioelg, umopeite va emrégete [Live CD ]. Me
™V emroyn avth, Oa EEKVOETE TO HECO EyKATAOTAONG 0€ Katdotaon Live CD.

Me tnv oAokAnpwon g eykatdotaong, enAégte [ Reboot ] yla va emavekkivi|oeTe TOV LITOAOYLOTY
oag Kat va gexwnoete to véo FreeBSD ovotnud cag. Mn &exdoete va a@alpécete TO WPEGO
eykatdotaong ano tov 08nyo CD () tnv USB vmodoxn), Sta@opetikd T0 oVoTNUA 60¢ (0wG EeKLVOeL
Eava amd avTo.

4.9.8. Exkivnon kat Teppaticudg Tov FreeBSD

4.9.8.1. Ekkivnon oto FreeBSD/i386

Katd tnv ekkivnon tov FreeBSD epy@avifovtal moAAd mAnpo@oplaka unvopata. Puclodoyikd, ta
TEPLOCOTEPA KLAOVV €KTOC TNG 006vng. Metd T0 TEAOG TNG €KKivnong eu@avifetal n mPOTPOTN
€L0080v oto cvotnua (login). Mmopeite va Seite Ta pnvopata Tov KVANoav eKkTo¢ 006vng mECovTag
70 TARKTPO Scroll-Lock yla va va evePyoTOLGETE TNV TPOCWPLVY] Uviun KVALGNG. XpnoLomoujote
énelta ta mAnkTpa Pglp, PgDn kat ta Beddxia ywa va deite ta maAld pnvoparta. Iiéfovtag to Sceroll-
Lock &avd, Ba emiotpéPete 0TNV KAVOVIKH ATEKOVLON).

Ztnv npotpor login: ypdte To OVOUQ TTOL SnULoLPYROATE KATA TNV €YKATAGTAGH, GTO TTAPASELYUa
nag asample. No ammo@eVyete va ELGEPXECTE WG root dtav Sev eivat amapaitnro.

H Suvatotnta mpog ta miow KUALONG TWV UNVUMATWV TI0U TIEPLypadaye TPONYOLUEVWG elvatl
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TIEPLOPLOPEVN, EMTOUEVWG eV Ba umopEaete Pe auTO TOV TPOTO va Ta Seite OAa. MeTd TnVv elcodo cag
070 oVOTNUA, Uropeite va Seite Ta unvopata amod Tn YPAUU eVToAwv ypagovtag dmesg | less otnv
npotpory. [Ii€aTe q yla va eNOTPEPETE OTN yPAUUN EVTOAWY OTAV TEAELWOETE.

Tumkd pnvopata ekkivnong (€xovv maparelpBel ol TAnpopopieg €kdoong):

Copyright (c) 1992-2011 The FreeBSD Project.

Copyright (c) 1979, 1980, 1983, 1986, 1988, 1989, 1991, 1992, 1993, 1994
The Regents of the University of California. All rights reserved.

FreeBSD is a registered trademark of The FreeBSD Foundation.

root@farrell.cse.buffalo.edu:/usr/obj/usr/src/sys/GENERIC amd64
CPU: Intel(R) Core(TM)2 Duo CPU E8400 @ 3.00GHz (3007.77-MHz K8-class CPU)
Origin = "GenuineIntel" Id = 0x10676 Family = 6 Model = 17 Stepping = 6
Features
=0x783fbff<FPU, VME,DE,PSE, TSC,MSR, PAE,MCE,CX8,APIC,SEP,MTRR, PGE,MCA,CMOV, PAT,PSE36, MMX
,FXSR, SSE, SSE2>
Features2=0x209<SSE3,MON, SSSE3>
AMD Features=0x20100800<SYSCALL,NX, LM>
AMD Features2=0x1<LAHF>
real memory = 536805376 (511 MB)
avail memory = 491819008 (469 MB)
Event timer "LAPIC" quality 400
ACPI APIC Table: <VBOX  VBOXAPIC>
ioapic@: Changing APIC ID to 1
ioapic@ <Version 1.1> irgs 0-23 on motherboard
kbd1 at kbdmux@
acpi@: <VBOX VBOXXSDT> on motherboard
acpi@: Power Button (fixed)
acpi@d: Sleep Button (fixed)
Timecounter "ACPI-fast" frequency 3579545 Hz quality 900
acpi_timer@: <32-bit timer at 3.579545MHz> port 0x4008-0x400b on acpil
cpu@: <ACPI CPU> on acpi@
pcib@: <ACPI Host-PCI bridge> port @xcf8-@xcff on acpid
pci@: <ACPI PCI bus> on pcib@
isab@: <PCI-ISA bridge> at device 1.0 on pci@
isa@: <ISA bus> on isab@
atapci®@: <Intel PIIX4 UDMA33 controller> port @x1f0-0x1f7,0x3f6,0x170-
0x177,0x376,0xd000-0xd00f at device 1.1 on pci@
atad: <ATA channel 0> on atapci®
atal: <ATA channel 1> on atapci®
vgapci@: <VGA-compatible display> mem 0xe0000000-0xe@ffffff irq 18 at device 2.0 on
pcid
emd: <Intel(R) PRO/1000 Legacy Network Connection 1.0.3> port 0xd@10-0xd@17 mem
0xf0000000-0xf00O1ffff irq 19 at device 3.0 on pcid
emd: Ethernet address: 08:00:27:9f:e0:92
pcif: <base peripheral> at device 4.0 (no driver attached)
pcmd: <Intel ICH (82801AA)> port 0xd100-0xd1ff,0xd200-0xd23f irq 21 at device 5.0 on
pcid
pcm@: <SigmaTel STAC9700/83/84 AC97 Codec>
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ohci@: <OHCI (generic) USB controller> mem Oxf0804000-0xf0804fff irq 22 at device 6.0
on pci@

usbus@: <OHCI (generic) USB controller> on ohci@

pcid: <bridge> at device 7.0 (no driver attached)

acpi_acadd: <AC Adapter> on acpi®

atkbdc@: <Keyboard controller (i8042)> port 0x60,0x64 irq 1 on acpid
atkbd@: <AT Keyboard> irq 1 on atkbdc®

kbd@ at atkbde

atkbd@: [GIANT-LOCKED]

psmd: <PS/2 Mouse> irq 12 on atkbdc@

psm@: [GIANT-LOCKED]

psmd: model IntelliMouse Explorer, device ID 4

attimer@: <AT timer> port 0x40-0x43,0x50-0x53 on acpid

Timecounter "i8254" frequency 1193182 Hz quality 0

Event timer "i8254" frequency 1193182 Hz quality 100

sc@: <System console> at flags 0x100 on isad

sc@: VGA <16 virtual consoles, flags=0x300>

vgal: <Generic ISA VGA> at port 0x3c@-0x3df iomem 0xa@@@0-0xbffff on isald
atrtc@: <AT realtime clock> at port 0x70 irq 8 on isad

Event timer "RTC" frequency 32768 Hz quality 0

ppc@: cannot reserve I/0 port range

Timecounters tick every 10.000 msec

pcmd: measured ac97 link rate at 485193 Hz

emd: link state changed to UP

usbus@: 12Mbps Full Speed USB v1.0

ugen@.1: <Apple> at usbus@

uhub@: <Apple OHCI root HUB, class 9/0, rev 1.00/1.00, addr 1> on usbus@
cd@ at atal bus @ scbus1 target @ lun @

cd@: <VBOX CD-ROM 1.0> Removable CD-ROM SCSI-0@ device

cd@: 33.300MB/s transfers (UDMA2, ATAPI 12bytes, PIO 65534bytes)

cd@: Attempt to query device size failed: NOT READY, Medium not present
adad at atal bus @ scbus@ target @ lun @

ada@: <VBOX HARDDISK 1.0> ATA-6 device

adad: 33.300MB/s transfers (UDMA2, PIO 65536bytes)

ada@: 12546MB (25694208 512 byte sectors: 16H 63S/T 16383C)

adald: Previously was known as ado

Timecounter "TSC" frequency 3007772192 Hz quality 800

Root mount waiting for: usbus@

uhub@: 8 ports with 8 removable, self powered

Trying to mount root from ufs:/dev/ada@p2 [rw]...

Setting hostuuid: 1848d7bf-eba4-4ed4-b782-bd3f1685d551.

Setting hostid: 0xa@3479b2.

Entropy harvesting: interrupts ethernet point_to_point kickstart.
Starting file system checks:

/dev/ada@p2: FILE SYSTEM CLEAN; SKIPPING CHECKS

/dev/ada@p?2: clean, 2620402 free (714 frags, 327461 blocks, 0.0% fragmentation)
Mounting local file systems:.

vboxguest® port 0xd020-0xd@3f mem 0xf0400000-0xfo7fffff, 0xf0800000-0xf0803fff irq 20
at device 4.0 on pci®

vboxquest: loaded successfully

Setting hostname: machine3.example.com.



Starting Network: 100 em@.

100: flags=8049<UP,LOOPBACK,RUNNING,MULTICAST> metric @ mtu 16384
options=3<RXCSUM, TXCSUM>
inet6 ::1 prefixlen 128
inetb fe80::1%100 prefixlen 64 scopeid 0x3
inet 127.0.0.1 netmask 0xff000000
nd6 options=21<PERFORMNUD,AUTO_LINKLOCAL>

emd: flags=8843<UP,BROADCAST,RUNNING,SIMPLEX,MULTICAST> metric @ mtu 1500
options=9b<RXCSUM, TXCSUM, VLAN_MTU, VLAN_HWTAGGING, VLAN_HWCSUM>
ether 08:00:27:9f:e0:92
nd6 options=29<PERFORMNUD, IFDISABLED,AUTO_LINKLOCAL>
media: Ethernet autoselect (100@baseT <full-duplex>)
status: active

Starting devd.

Starting Network: usbus@.

DHCPREQUEST on em@ to 255.255.255.255 port 67

DHCPACK from 10.0.2.2

bound to 192.168.1.142 -- renewal in 43200 seconds.

add net ::ffff:0.0.0.0: gateway ::1

add net ::0.0.0.0: gateway ::1

add net fe80::: gateway ::1

add net ff02::: gateway ::1

ELF ldconfig path: /1ib /usr/1ib /usr/1lib/compat /usr/local/lib

32-bit compatibility ldconfig path: /usr/1ib32

Creating and/or trimming log files.

Starting syslogd.

No core dumps found.

Clearing /tmp (X related).

Updating motd:.

Configuring syscons: blanktime.

Generating public/private rsal key pair.

Your identification has been saved in /etc/ssh/ssh_host_key.

Your public key has been saved in /etc/ssh/ssh_host_key.pub.

The key fingerprint is:

10:a0:f5:af:93:ae:a3:1a:b2:bb:3c:35:d9:5a:b3:f3 root@emachine3.example.com

The key's randomart image is:

+--[RSAT 1024]----+

| 0.. |

0. .

|
| . o
|
|

Generating public/private dsa key pair.

Your identification has been saved in /etc/ssh/ssh_host_dsa_key.
Your public key has been saved in /etc/ssh/ssh_host_dsa_key.pub.
The key fingerprint is:
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7e:1c:ce:dc:8a:3a:18:13:5b:34:b5:cf:d9:d1:47:b2 root@machine3.example.com
The key's randomart image is:
+--[ DSA 1024]----+

.
| na
| . E .
| . e
| + S =. |
| : |
| + . |
[ |
| |
+

Starting sshd.
Starting cron.
Starting background file system checks in 60 seconds.

Thu Oct 6 19:15:31 MDT 2011
FreeBSD/amd64 (machine3.example.com) (ttyv@)

login:

H Snuwovpyla twv kAetdlwv RSA xat DSA umopel va mdpel kdmowo xpdvo oe apyd unyoaviuata.
T'ivetal Ouwg HOVo oTNV TPWTN EKKivNoN Kat pévo av €xel pubutotel to sshd yla avtopatn ekkivnon.
Ol endpeveg ekkivioelg Ba eival TayvTepes.

To FreeBSD 8ev eykablotd kdmolo ypa@kd meplBdArov amd mpoemiAoyr, 0AAd LTTAPYOLY aPKETA
Slabéolpa mpog eykatdotaon. Asite To To Zvotnua X Window yla meplocoTepPEG TANPOPOPLEG.

4.9.9. Teppuatiopog Tov FreeBSD

0 owoTog TepuaTiopog Tov FreeBSD eEao@alifel Ta SeSopuéva Kat T0 LALKO TOUL LTTOAOYLOTH OAG aTTo
{nuid. Aev mpémel amAwg va Sltakopete TNV Tpo@odoasia. Av 0 XpioTng oag eivatl HEAoG TG ouddag
wheel, umopeite va yivete LIEPXPROTNG UE TNV EVTOAN SU KAL TNV €L0AYWYH TOU KWSKOU TOL root.
AlaopeTika, ouvdebeite wg root kat xpnowponowjote v €vtoAn shutdown -p now. To cvotnua Ba
TEpPUATIOEL UE TO GWATO TPOTIO Kal Oa Slaxkomel kat n Tapoy PEVUATOG.

Mmnopeite va xpnollonoujoete To cuvdvacpo MANKTpwy Ctrl + Alt + Del yia va emaveKKIVAGETE TO
ovoTNUa, AAAd avTto Sev cuvioTatal Katd n SldpKela TNG KaVovIKAG Aettovpyiac.

4.10. Avtiuetwmion IpoBAnuatwyv

H evdtnta mov akoAovBel KOAUTITEL TNV AVTIUETWTILON BACIKWY TTPOPANUATWY €YKATACTACNG - YL
TopASelyya kKowd mpofAfuata mov €xouvv avapepbel amd moAAovg xproteg. Ymdpyouv emiong
KATIOLEG EPWTHOELS KAl AIAVTIOELS Yo 660VG emtBuuovv va €xovv To FreeBSD w¢ dual boot pe MS-
DOS® 1} Windows®.
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4.10.1. Tuva Kavete av Kat dael ZtpaBa

AOYyw Twv SLAQOpWV TEPLOPLOHWY OTNV apXLTEKTOVIKA Tov PC, 8ev eivat duvatov n aviyvevon
oLoKeLWV va eivat 100% a&lomLoTn. YIApXouV OUWG KATTOLa TPAYHATA TIOV UTTOPELTE VA KAVETE av N
aviyvevon 8ev elvat emLtuyng.

EA€y&te TIg Lnuelwoelg YALKoU yla Tnv €kdoaon tov FreeBSD mov ypnoLuomoleite, yla va Befawwbeite
OTL TO VAKO oag vmoatnpifetal.

Av T0 VAKO cag vmooTtnpietal kat egakoAovbeite va €xete kKoAAUaATa 1§ GAAa mpofAnuarta, Ba
TPEMEL VA SNULOLPYNOETE €va TPOcapUOcUEVO Tupriva. Avtd Ba oag emiTpédel va mpoobEéoete
LTTOOTNPLEN Yld CLOKEVEG oL omoieg Sev vmdpyovv otov mupnva GENERIC. O muprivag oTto Yéco
eykatdotaong €xel Snuovpyndel pe v vIOOECN OTL OL MEPLOCOTEPEG CLOKEVEG PplokovTal OTIg
TpoeTIAEYuEVEG pubuioelg Tovg 6oo agopd ta IRQs, T StevBvvoelg 10 kat ta kavdAia DMA. Av
€xete aAAA&el avTeg TIg pubuioelg lowg xpelaotel va aAAdgete TIg pubuioelg Tov MUpPRVA Kal va ToV
eNavaueTayAwTtioete yla va urmopéael To FreeBSD va eVTomioeL TIG CUOKEVEG GG,

Eivau eniong mbavo n Stadikacia aviyvevong yla pla cuokevr mov Sev elval eykateotnuévn va
TMPOKAAETEL MTPOPBANUA oTNV aviyvevon Ulag GAANG LITAPKTAG CLOKELNG. ETNV TepinTwaon avty, fa
TIPETIEL VAL APALPETETE TNV AVIXVELON yla TN CLOKELH TTOL Snulovpyel T0 TPOPANUQL

Kdmowa mpofAnuata eykatdotacng Umopovv va amo@evyfovv 1 va pewwbovv pe

v avaBdButon firmware 8ld@opwv OCLOKELWV UVAWKOU Kal €eL8KOTEPA TNG

untpwnig. To firmware Tng punTpwKng eivat ovyvd yvwoto pe tov 6po BIOS. Ot

TIEPLOCOTEPOL KATAOKELAGTEG UNTPKWY Slabétovv pla Siktvakn tomobeoia amd

omov umopeite va katefacete avafabulopéveg e€k800EL KAl  AVOAAOYEG
o TIANPOOPLEG.

Ol KataokevaoTég oLVROWES GLVIGTOVY va unv avapBaduifete to BIOS g UnTpPIKAg
av 8ev vTmApxeEL KOAGG AGyog, OMwG yla mapddetypa pia kplown evnuépwon. H
evnuépwan evééyetat va amrotuyel agrvovtag to BIOS e pyla evéiapeon xatdotaon
KOL TOV UTTOAOYLOTH €KTOG AgLTovpyiag.

4.10.2. EpwTNOELG KAl ATTAVTI|GELG 0TV AvTipueTwLon IIpoBAnudatwv

4.10.3. To cOGTNUA MOV GTAUATA VA AVTOITOKPILVETAL KATA TNV aviyvevaon
CUGKELWV GTNV EKKILVNON 1] CUUTEPLPEPETAL TTEPLEPYN KATA TNV
EYKATAGTAGT).

To FreeBSD kdvel ekteTapuévn xpnon twv vmnpectwv ACPI (e@O00oV LTIAPYEL) OTLG UPXLTEKTOVIKES
1386, amd64 kat ia64 wote va puBuicel cwWOTA TG CLOKEVEG KATA TNV EKK{VNON. AVGTUXWG LTTAPYOVV
axopa kdmota mpofAnuata t6co oto ACPI 660 kat oto BIOS firmware apketwv untpkwv. Mmopeite

va amnevepyomnoujoete to ACPI Oétovtag hint.acpi.@.disabled oto tpito oTddlo TOL QPOPTWTN
ekkivnong:

set hint.acpi.0.disabled="1"
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Kabwg n pvbulon avt) ydvetal oe kabe ekkivnon, eival anapaitnto va mpocbéoete tnv odnyia
hint.acpi.0.disabled="1" oto apyeio /boot/loader.conf. Mmopeite va Ppeite mNEPLOCOTEPES
TIANPOPOPLEG YLO TO POPTWTY EKKIVNONG aTO ZVVon.

4.11. Xpnowomowwvtag tn Aettovpyia Live CD

H Aettovpyla live CD tov FreeBSD Siatifetatl oto i6lo CD pe t0 Bacikd mpoypappa €ykatdotaong.
Eivat yprjowun yla 66oug akoua avappwtiovvtal av to FreeBSD eival To KATAAANAO AELTOVPYLKO YL
avToUE Kat BEA0LY va SOKIHAGOVY KATTOL ATTO T XUPAKTNPLOTIKA TOL TIPLV TO EYKATAGTHGOLV.

Katd ™ xpnion tov live CD va €xete vmoYn 60G T TAPAKATW:
* Tla va amoktioete mpocPacn o610 ovotnua Ba mpémel va mepdoete amd
Stadwacia elcodov. To Gvoua xprotn eivat root kat 0 KWSKOE elval Kevog.

o * Kabwg to ovotnua ektereital anevbeiag and to CD, n anddoon Tov Ba eival
ONUAVTIKA XaunAdtepn oe oxéon e €va oLOTNUA EYKATECTNUEVO GE OKANPO
Sioxo.

* To live CD mapéyel uovo ypaupn EVTIOAWY Kal OXL YPAPLKO TTEPLBAAAOV.
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Chapter 5. Baowkég 'Evvoleg oto UNIX®

5.1. ZVvouyn

To axd6iovBo ke@dAalo Ba KoAU el TIC PACIKEG €VTOAEG KAl AELTOUPYIEG TOL AELTOLPYLKOV
ovotjuatog FreeBSD. To peyaAUtepo pEPOG avTAG TNG VANG oxetifetal pe 6Aa ta AX. mov elvat
Baoclopéva oto UNIX®. Edv n VAn oag @aivetal owkeia pumopeite va Statpégete ypriyopa avtd to
Ke@dAalo. Edv - avtiBétwe - elote véog oto FreeBSD toTe omwadnmote Oa mpémel va Stafdoete
TIPOCEKTIKA OAOKANPO TO KEQAAALO.

MeTd Vv avdyvwon tov kegaiaiov, Oa yvwpilete:

* TIwg va xpnoLUomnoleite TIG "elKOVIKEG KOVOOAES" Tov FreeBSD.

* IIwg Aettovpyovv ol ddeleg apyeiwv oto UNIX® kal Oa kataAdete Tnv xprion twv file flags oo
FreeBSD.

* Tnv mpoemnAeyuévn Sldtagn tov cvotjuatog apxeiwv Tov FreeBSD.
* Tnv opydvwaon Twv §iokwv ato FreeBSD.

* TL elval kat Twg Aettovpyel n mpoodpTnon (mount) Kat amonpocdptnon (unmount) CLGTNUATWY
apyelwv.

» Tueival ot Siepyaacieg (processes), ta ofjpata (signals) kat ot Saipoveg (daemons).

* TLeival To kéAv@og (shell) xat Twg va aAAdlete To mpoemAeyuévo neplfdArov epyaaiag.
* IIwg va xpnouormoleite Baokd mpoypaupata enegepyaciog kelpévou (editors).

* TiLelval oL cuokevEg (devices) kal Ta apyeia cvokevnig (device nodes).

¢ TTola €kSoon ekTeAéoluwv xpnotpomnoleital ato FreeBSD.

* TIwg va Stafdlete TIg oeAideg Bonbeiag (manual pages) yla mepLlocoTEPES MTANPOPOPLEC.

5.2. Ewkovikég Kovooieg kat Tepuatika

Mrnopeite va xelploteite to FreeBSD pe &8udpopovg tpomovg. 'Evag amd avtovg, eivat
TIANKTPOAOYWVTAG EVTOAEG KELUEVOL OE €va TEPUATIKO. Me auTO TOV TPOTO EXETE OTA XEPLA 0AG EVa
EVEAIKTO Kal Suvatd Aeltovpylkd ovotnua UNIX®. Avti n evotnta meplypdeel TU eival ta
"TEPUATIKA" KAl Ol "KOVOOAEG" KAl TwG UmopovV va xpnotuomnotnovv oto FreeBSD.

5.2.1. H KoveoAa

Eav Sev €yete pubuicel o FreeBSD va ekvd autopata KAmoLo ypa@ko mepariov epyaaciag, TOTe
auéowg YETA TNV EKKIVNON TOL CLOTHUATOG KAl TNV OAOKApwaon TwV oevapiwv ekkivnong (startup
scripts) Ba epgaviotel n mpotpon cvvdeong (login prompt). Oa Seite kdtL mapduolo otnv 006V
oag:

Additional ABI support:.
Local package initialization:.
Additional TCP options:.
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Fri Sep 20 13:01:06 EEST 2002
FreeBSD/1386 (pc3.example.org) (ttyv@)

login:

To ypvupa pmopel va eivatl Alyo 8La@opeTikd 0To cvoTNUA 0aG, AAAA Sev TIPETEL va SLAPEPEL KATA
TIOAV. Oa €0TIAO0VUE TNV TPOCOXH UaG OTIG TeEAevTaieg Vo ypaupes. H mpotedevtaia ypauun
avaeépeL:

FreeBSD/i386 (pc3.example.org) (ttyv0)

AvTi N ypapuun meEPLEXEL UEPLKEG TTANPOPOPLEG YLa TO cVOTNUA TTOL HOALG ekKlvjoate. Exete umpootd
oag pla kovodia "FreeBSD", mov tpéxel e emegepyaot apxlteKTovikig x86 tng Intel § dAAov
ovpPato . To ovopa avtig ™G unxavig (6Aeg ot unxavég UNIX® €xouv kdmolo ovopa) eivat
pc3.example.org, Kal €XETE AVOLKTO UTPOCTA GAG TO TEPUATIKO ttyv0 - KOVGOAQ TOL GLGTUATOG.

OAoKAnpwvovTag, N teAevtaia ypauun eivat méva:
login:

Ye autd o Yépog Ba mpémel va TANKTpoAoyroete o "dvopa xpriotn” (username) yla va ocuvdebeite
070 FreeBSD. Etnv enduevn evotnta Ba meptypdiovpe akplfwg avtiv tnv Stadikaacia.

5.2.2. Elcaywyn Xpiotn 6to Xotnua FreeBSD

To FreeBSD eival éva cVvoTnua moALXpNoTko (multiuser) kat moAvenegepyaotiko (multiprocessing).
Avtég elvat o axadnuaikog oplopdg mov Sivetat ocuvibwg oe €va ocvOTNUA TIOL UTopEl va
Xpnolpomoleital amd moAAOVG SLa@opeTIKOVG avOpwMovg, Ve TAVTOXPOVA TPEXOLV SLAPOPETIKA
npoypdupata otnv dta pnyaviy.

Kdbe ovotnua multiuser xpelafeTal KATOLOLE TPOTOVE WAOTE va eXwpilel kdBe "ypriotn" amod Toug
vroAoinovg. Eto FreeBSD (60mw¢ kat o 6Aa ta A.X. mov Bacifovtal oto UNIX®), autd emituyydvetal
analtwvtag kabe xprotng va "etvat cuvdedepévog (log in)" mpv va pmopel va Tpegel mpoypauuarta.
Kdbe xpriotng €xet Eexwploto ovopa (to "évopa xprotn 1 username") Kal pia mpoowniky SKAeiSa
ac@aieiag, (tov "kwdikd mpdcoPacng 1 password”). Avtd O6a {ntnbovv and to FreeBSD oe kdbe
XpHoTn mpLv va Tov enttpanel va tpé€el omoladoTe EPApPUOYH.

Apéowg PETA TNV 0AOKAPWON TwWV Slepyaciwv ekkivnong tov FreeBSD kat twv oevapiwv ekkivnong
(startup scripts) , 6a epgaviotei To cOPPBoOAO TG TPoTPOTG (prompt) kKat Ba cag ¢ntndel Eva €ykupo
ovoua xpnotn:

login:

T'a mapddetypa, ag vmobeocovpe MwG To Gvopa xprotn oag eivat john. IIAnkTpoAoynote john otnv
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mpoTpoT Kat matfote Enter. ©a akoAovBroel pla véa mMPOTPOTH yld va SWOETE TOV "KWSIKO
npdopaong (password)":

login: john
Password:

ITANKTPOAOYNOTE TWPA TOV KWSIKO TTpdcPacng tov john, kat matiote Enter. O kw8k6G TpocPacng
Sev elvat opatog! Aev xpelaletal va avnovyeite ywa avto. Eival emapkeég va movye mwg avtod
ovpBaivel yia Adyoug acpaAreiag.

Av €xete MANKTPOAOYNOEL CWOTA TOV KwSIKO mpocPaacng, Tote £xete ouvdedel oto FreeBSD kal elote
€toLuol va SokLpdoete OAeG TIG Slabgatueg evToAeég UNIX®.

[pémel va Seite To MOTD 1 0AALWG TO NUEPNOLO UVUUA KAL GTN GUVEXELN TNV TPOTPOTIH EVTOANG
(éva yapaxtipa 4, $, § %). AvTd onuaivel Twg €xete ouvSebel emTuYwg oto FreeBSD.

5.2.3. IlIoAAamtAég KovoOAeg

H extéAeon evtodwv UNIX® oe pia uévo kovooAa pmopet va eival tkavomontikr, aAAd to FreeBSD
umopel va Tpéxel TavTOXpOova TOAAA mpoypaupata. H Vmapén plag povo kovooAag yua
TANKTPOAGYNON €VTOAWV Ba Tav mpayuatikd eAAUTAG yla éva A.E. 01w to FreeBSD mov pmnopel va
TpEXEL TavTOYpova Sekddeg mpoypaupata. ESw etval mov xpeldfovtal ol "elKOVIKEG KOVOOAEG".

To FreeBSD pmopel va pubulotel Kat@AANAQ WOTE va TOPOLCLACETAL UE SLAPOPEG ELKOVIKEG
KovooAeg. H evadiayn amo pia elkovikr KovooAa oe omoladimote AAAN pmopel va yivel matwvtag
UEPIKA TANKTPA 0TO TTANKTPOAAGYlo. H kdBe kovodAa €xel To 8IKO NG KavdaAL €£680v, Kal Kabwg
EVOAAACOETE ELKOVIKEG KOVOOAEG TO FreeBSD amoBnkevel Kal emava@Epel TPOCEKTIKA TO AvTiOTOL 0
TIANKTPOAGYL0 Kal 006V yla KdBe KovoOAd oav va LTTHPYE TPAYUATIK EVAAAAY.

Zuvévaopol el8kwv TARKTPpWY Ypnotlgomoovvtal arod to FreeBSD ywa tnv evaiiayr] KOVGOAWV .
Mnopeitevaypnotponowjoete Alt + F1, ALt + F2,wg ALt + F8 ytavauetaBelte oTICELAQPOPEGELKOVIKEG
KOVooOAeg Tov FreeBSD.

Kabwg evaiddooeote amd tn pio kovooAa otnv @AAn, to FreeBSD amobnkevel kal emava@Epet
TIPOCEKTIKA TNV avtioTtolyn 000vn. To amotéAeopa eival éva "omTiko TpK" oav va elYaue TOAAQTIAEG
"ELKOVIKEG" 000VEG Kal TANKTPOAGYLa TTov Oa YTopovoape va XPNOLUOTTOUJCOVUE YLd VA TPEYXOVUE
€VTOAEG 070 FreeBSD. Ta mpoypAauUaTa Tov TPEXETE A0 ULo KOVOOAQ 8€V 0TAUATOVV VA AELTOVPYOUV
O0Tav N KovaodAa Sev elvat opath. ZuveyiCouv va TpgYouv KL 0Tav BplokeoTte e SLaQOPETIKY KOVGOAQ.

5.2.4. To Apyxeio /etc/ttys

H €& oplopov pubuton tov FreeBSD Oa eKLvr|OeL UE OKTW ELKOVIKEG KOVOOAEG. AEV TTPOKELTAL yLd pLa
TIOAVTIAOKN pLOULON Kal Yropeite eVKoAA va TNV OAAGEETE WOTE VO POPTWVOVTAL TEPLOCOTEPES 1
ALYOTEPEG ELKOVIKEG KOVOOAEG KATA TNV ekKivnon. To mA60¢ Kal N ToPAUETPOTIOINGN TWV ELKOVIKWYV
KOVGOAWV pubuifetat ato apyeio /etc/ttys.

Mmopeite va ¥pnoLUOTOL|OETE TO apyelo /etc/ttys yla va puBUICETE TIG ELKOVIKEG KOVOOAEG OTO
FreeBSD. Kabe ypappuni tov apyeiov mov dev eivat oxoAlo (ot ypauuég mov dev EeKLvolv pe TOV
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yapaktipa #) mepléyovv pubuicelg yla €va TEPUATIKO 1 Yylo Ml E€KOVIK Kovodia. H
npokaboplopévn €kdoon Tov apyelov, n omoia mepléxetal otnv Stavour] FreeBSD, mepléxel evvéa
ELKOVIKEG KOVOOAEG, K TWV OTO{WwV oL 0KTW elval evepyomonuéveg. Eival oTig ypapuég mov Eekivoiv
ue ttyv:

# name getty type status comments
#

ttyvd  "/usr/libexec/getty Pc" cons25 on secure
# Virtual terminals

ttyvl  "/usr/libexec/getty Pc" cons25 on secure
ttyv2  "/usr/libexec/getty Pc" cons25 on secure
ttyv3  "/usr/libexec/getty Pc" cons25 on secure
ttyvd  "/usr/libexec/getty Pc" cons25 on secure
ttyv5  "/usr/libexec/getty Pc" cons25 on secure
ttyv6  "/usr/libexec/getty Pc" cons25 on secure
ttyv7  "/usr/libexec/getty Pc" cons25 on secure

ttyv8  "/usr/X11R6/bin/xdm -nodaemon" xterm off secure

T'wa pa Aemtopepn) meplypagn kabe othAng Tov apyeiov kat OAwWV Twv pubuicewv mov uropovv va
€QAPHUOCTOVV YLl TIG ELKOVIKEG KOVOOAEG oL BovAevTeite TNV oeAibSa BonBelag ttys(5).

5.2.5. KovooAia oe Katdotaon Evog Xprjotn

Mmnopeite va Bpeite yla Aemtouepn mepypapn yw To TUL €ival "katdotaon €vog xpnotn” otnv
evotnta Kataotaon Asttovpyiag Evog Xprotn. AGiCel va ava@Eépoupe Twe LITAPYEL EVEPYN UOVO pia
KOVvoOAa 0Tav TpexeTe T0 FreeBSD o€ katdotaon €vog Xpnotn. Aev LITAPXOUV SLAOECLUEG ELKOVIKEG
KOVOOAeG. XTo apyelo /etc/ttys pmopeite va Bpeite T puvbuicelg oe katdotaon &vog YPHROTN.
Avalntiote TNV ypauun mov EeKvd pe console:

# name getty type status comments

#

# If console is marked "insecure", then init will ask for the root password
# when going to single-user mode.

console none unknown off secure

Omwg ava@épouvv ta oyOAla TAvw amod To console, umopeite va enegepyacteite
QUTAV TN YPAUUN KAl VA AVTIKATACGTHOETE TNV AEEN secure Ye insecure. L& AT TNV
nepintwon katd v ekkivnon tov FreeBSD oe katdotacn €vog xprotn, Ba oag
{ntnBel 0 kwSwKdg mpdaPacng Tov vrepxproTn root.

o IIpogéyete dtav kavete v uetatposm oe insecure. EAv TUxeL va EexAoeTe TOV
Kw8KO pocPacng Tov root, N mpocPacn oe KATAGTAON AELTOLPYLAG EVOG XPROTN
umopel va yivel 8voBatn. Yndpyet akoun Tpomog va KAvete ekkivnon, aAAd (owg va
elvat SVokoAo yla kamowov mov Sev yvwpifel MOAAA yla T Sepyacieg kal ta
npoypduuata ekkivnong tov FreeBSD.
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5.2.6. AAAaCovtag tnv Avaivon (video mode) tng Koveoiag

H npoemikeyuévn ametkdvion g KoveoAag oto FreeBSD pmopel va pvbulotet oe avdivon 1024x768,
1280x1024, 1§ oe omolo8imote dAA0 uéyebog vooTnpileTal amd TNV KAPTA YPAPKWY Kal TV 006vn
oag. Tw va ypnowomou|oete SLAPOPETIKY avaivon, Ba mpémel mpwTa amd OAa  va
EMAVAUETAYAWTTIOETE TOV TUPAVA GAC, KAL VA GLUTTEPIAAPETE TIC TAPAKATW SVO EMAOYEG:

options VESA
options SC_PIXEL_MODE

MeTd Tn HETAYAWTTION TOUL TLPHVA WPE TIG TapAmdvw SV0 emiAoyEg, umopeite va PBpeite moleg
avaAveoelg vmootnpifovtat amd TO VAWKO 0aG, XPNOLUOTIOWVTAG TO Bondntikd mpoypapua
vidcontrol(1). T'ia va Seite pla Alota amd TG LIOOTNPLLOUEVEG AVOAVCELG, SwOTe TNV akoAovOn
EVTOAN:

# vidcontrol -i mode

H €€080¢ TG evToAlg avTng, eival pla Alota anod avaivoelg 006vng mov oot pifovTat amo To LAKO
oag. Mmopelte émelta va eMAEEeTE Ula vEa avdaivon, §ivovtag Tnv wg oploua otnv vidcontrol(1) oe
uLa kovaoAa mov €xete ouvdebel wg root:

# vidcontrol MODE_279

Av n véa avdAvon yivel SekTr, UTTOPELTE va TNV OPIOETE WG TTPOETIIAEYUEVN Yla KABE eKKivNnoN, UE TNV
KATdAANAN pvBuLon oto apyelo /etc/rc.conf:

allscreens_flags="MODE_279"

5.3. Aderec (Permissions)

To FreeBSD eivat andyovog tov BSD UNIX®, kat yia avtd to Adyo Baciletal oe UEPLKEG €VVOLEG
KAelSLd tov UNIX®. H mpwtn Kat 1o onuavtikyg eivat mwg to FreeBSD eivatl €va moAvypnotiko
(multiuser) Aettovpywkd cvotnua. To ovoTnua propel va €CUTNPETNOEL TOAAOVG XPrOTEG TIOL
epyagovtal Tavtdypova Kal o€ eVTEAWS avegdpTnTeg eapuoyég. To cvoTnua eival vevOLVO Yyl TOV
owoTo Slapolpacpd xat TIg avaykeg Slaxeiplong cvokevwv hardware, meplPePELAKWY, UVAUNG, Kat
NV 6wWoTH Katavou Twv mopwv g CPU yla kdOe xpnotn.

Emeldi T0 ovotnua €xeL TNV KAvOTNTA va €CUTNPETEL TOAAOVG XproTeG, o€ oTIdrmote SlayelpifeTal,
LTTAPXEL Ula opdda adelwv mov opilel molog umopel va Stafdoel, va ypayel Kat va eEKTEAETEL AVTOVG
TOLG TOPOLG. OL adeleg amoBnkevovTal o€ OKTASEG Slaywplopeveg oe Tpla pepn, €va yla Tov
L8lokTATN TOL apyeiov, €va ywa v opdda otnv omoia avikel To apyeio, Kat Eva HEPOG yLa OAOLG
TOUG GAAOUG. LTN GLVEXELN TTOPOLOLALETAL TTivaKag PE TIG avTLoTol e UETAED TWV OUASwVv adelwv
KOl TWV aplOunTIKwy TOUG TLUWV.
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Twun Adela En@avion o€ mepLexoueva

KATAAGYywV

0 Avayvwon:6xL, Eyypagni:oxt, -
ExtéAeon:oxt

1 Avdyvwon:0xL, Eyypaen:oxL, - X
Extéleon:vatl

2 Avdayvwon:0xL, Eyypagi:vay, -w-
ExtéAeon:oxt

3 Avdyvwon:6xL, Eyypagi:vat, -WX
Extéleon:vatl

4 Avayvwon:vay Eyypagi:oxt, r--
ExtéAeon:oxL

5 Avdyvwon:vay, Eyypagni:oxt, r-X
Extéleon:vatl

6 Avayvwon:vay Eyypagi:vat, rw-
ExtéAeon:oxL

7 Avdyvwon:vay, Eyypagi:vat, rwx

Extéleon:vatl

Mmopeite va ypnotponoujoete tnv evtoAn 1s(1) pe mpoOepa -1 otnv ypauun evTtoAwy yla va deite ta
TEPLEXOUEVA KATAAOYOU KL TTOPATNPNOTE WG TEPLEXETAL Ula OTHAN UE TIG ASeleg TwV apyeiwv yla
TOV LSLOKTATN, TNV opdda, Kal yla 6Aovg Toug AAAove. T'ia mapdadeypa, av Swoovue 1s -1 oe éva
Tuyaio katdAoyo:

% 1s -1

total 530

-rw-r--r-- 1 root wheel 512 Sep 5 12:31 myfile
-rw-r--r-- 1 root wheel 512 Sep 5 12:31 otherfile
-rw-r--r-- 1 root wheel 7680 Sep 5 12:31 email.txt

H npwtn otiAn mov maipvovpe pe tnv evtoAn 1s -1 Staywpifetal wg egng:

-rW-r--r--

0 mpwTog Yapaktipag (amd Ta aploTEPA) KOG EVINUEPWVEL AV TTPOKELTAL Yla €va KAVOVIKO apyelo,
KatdAoyo, eS8k ovoKeL Yapaktipwv, vrodoxéa (socket), | omowadimote dAAo apyeio Pevdo-
OLOKEVAC. LTV MePUITWON Hag, To - LMOSNAWVEL €va Kavovikd apyeio. Ol akdAovbol TpeLg
XAPAKTAPEG, 0TO MAPASELyUa Hag, rw-, opifouv T Adeleg yla Tov LSLOKTATN Tov apyeiov. OL TpeLg
ETOUEVOL XOPAKTHPES, r--, oplfovv TIG &deleg ya Tnv oudda otnv omoia avikel to apyelo. Ot
TeAeLTAlOL TPELG XOPAKTHPEG, I--, 0piCouV TIG AdeLeg yla TOV VTTOAOLTO KOGuo. H mavAa onpaivel mwg
n adela elval amevepyomonuévn. Ltnv mepinmtwaon Tov apyxeiov pag, oL d8eleg €xovv oploTel waTe 0
8lokTATNG va pmopel va Safdlel kat va ypdeel oto apyeio, n opdda va pmopel va Stafdoel to
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apyelo, xat 0 VITOAOUTOG KOGUOG va uropel uévo va Stafdoel to apyeio. ZVpuQwva Ye TOV TAPATAV®
mivaka, ol Adeleg yla avto to apyeio etvat 644, émov kabéva and ta tpia Ynela mapovolalet to
avtioTolyo uépog adelwv Tov apyeiov.

Méypt e8w elval 0Aa KaAd, aAAd GUwG WG To cLOTNUA EAEYXEL TIG GSeleg ovokevwv; To FreeBSD
uetayelplfeTal TIg mePLOCOTEPEG CUOKEVEG cav €va apyelo To omolo Ta MPOoypAUUATa UTopovyv va
avoi&ovv, va Stafacovv kat va ypapouv oe avtd cav va ATav €va omolodnmote apyxeio. Avtd Ta
el8kd apyela cvokeLWV amoBnkevOVTAL GTOV KATAAOYO /dev.

To oVotnua petaxelpiCetal emiong xat Tovg KataAdyovg wg apyeia. Exouvv ddeleg avdayvwaong,
eYYpaPnig kat ektédeong. To bit mov opifel TNV €KTEAEON OTOUG KATOAGYOUC E€XEL EAAPPWG
SLa@opeTikd vonua amo ot ota apyeia. OTav €vag KatdAoyog EXEL OPLOTEL EKTEAEGLUOG, ONUALVEL TTWG
elvatl mpoomeddolyog, SnAadn eival emTpentd va mepAcoLUE 0g £va VTTOKATAAOYO TOU (VO KAVOLUE
"cd"). Autd emiong onuaivel mwg enLTpENETAL N TPOGRacn o€ OAd Ta Yvwotd (auTo €XEL va KAVEL UE
TIG d8eleg Twv Slwv TV apyelwv) apyeia.

El8kotepa, yla va gpgavifovtal Ta mepleyopeva KataAdyov mpémel va €xel tebel ddela avayvwaong
(read) otov katdioyo, evw yla va Slaypagel éva apyeio Tov omoiov yvwpilete To Ovoua eivat
avaykaio va €xovv So0el oL d8eleg eyypang (write) kat ektéAeong (execute) oTOV KATAAOYO IOV
TePLEXEL TO apyeio.

Yndpyxovv Kt dAAa bit adelwv, aAAd xpnolpomolovvTal KUpiwg o€ LSIKEG TEPUTTWOELG OTIWG o€ setuid
binaries kat sticky directories. Av 8éAete epLocOTEPEG MANPOPOPILES YL TIG ASELEG ap)elwV Kal WG
va T1g opifete, cuyPovAevteite onwadnimote tnv oeAiSa manual chmod(1).

5.3.1. ZvuPoAkeég Adereg

Ot oLUPOALKEG ASELEC, UEPIKEG POPEG AVAPEPOVTAL KAl WG CUUPBOAKEG EKQPPATELG, XPNOLUOTIOLOVV
XAPAKTPEG 0TNV B€0N TWV OKTW TIUWV Yyl va B€Touv adeteg ae apyela § kKataAdyoug. Ot cUUPBOALKES
EKPPACELG ¥pnolpomolovy Tnv ovvtaén (molwog) (evépyela) (Adeteg), omov eivar Stabéoiueg ot
aKOAOLOEG TIUEC:

Emidoyn Tpaupa Znuaivet

(1To100) u User (Xpriotng)

(TTowog) g Group owner (Opdda mov
avikel)

(Tto100) 0 Other (YméAounol xprjoteg)

(TTolog) a All (62 oy, "world")

(evépyela) + [Ip6obeon adewwv

(evépyela) - Agaipeon adelwv

(evépyela) = ApECOG OpPLOPOG ASELWV

(4Seteg) r Read (Avdayvwon)

(48¢eleg) w Write (Eyypaon)

(aSeteg) X Execute (EktéAeon)
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Emiloyn Tpaupa Inuaivet

(48eLec) t Sticky bit

(4Seteg) S Set UID j GID

OL Twég ewodyovtal ye tnv evtoAr chmod(1) 6mwg mpv, aAAd pe ypdupata. T'a mapddetypa, 6a

UITOPOVCATE VA XPNOLUOTIOGETE TNV AKOAOLON EVTOAR Yyl va anayopeVoeTe o€ AAAOLG XPHOTEG TNV
npdoPaon oto FILE:

% chmod go= FILE

MmopoUv va yivouv mavw amo pia aAlayEg oTig Adeteg evog apyeiov tavtoypova Staywpifovtag Tig
aAAayég pe xoppa. T mapddetypa, n akéAovdbn evtoAl Ba agaipg€oel otnv opdda Kat GTov
"UTMOAOLTTO KOGUO" TNV ASeLa eyypagng, Kal atn cuvéxela Ba mpoobeael adela EKTEAEGNG G€ OAOUG.

% chmod go-w,a+x FILE

5.3.2. FreeBSD File Flags

[Iépa and T1§ ddeleg apyxeiwv mov culnTOnkav mpwv anod Atyo, To FreeBSD vmootnpiel tnv xprion
twv "file flags." Avtd ta flags mpooBétouvv €va emutpocobeto emineSo ac@aieiag Kal eA€yxov o€
apyela, aAAd 6L o KATaAGYouG.

Avtd ta flags mpooBétouvv éva mpocbeto eninedo eAéyyov oe apyeia, Stac@aAifovtag pog mwg oe
KATTIOLEG TTEPUTTWOELG AKOUN KL 0 root va unv pmopet va Staypael ] va yetatpedel apyeia.

H petatponi twv file flags yivetat pe v chflags(1), ypnowomnowwvtag pla anAl Stacvvdeon. T'a
napadetyua, ywa va gvepyonowjcovpe to flag tov cvotiuatog un Staypagnig apyxeiov oto apyeio
file1, Stvovpe v axdAovOn eVvToAn:

# chflags sunlink fileT

T'a va amevepyomowjoovye to flag tov cvotiuatog pun Staypa@nig apyeiov, amid Sivovue tnVv
TPONYOVUEVN EVTOAN UE "no" umpootd amo to sunlink. [lapatnpnote:

# chflags nosunlink fileT
T'a va Selte Ta flags evog apyeiov, xpnowwonoujote tnv evtoAn Is(1) pe o mpdbepa -1o:
# 1s -lo filel

Xtnv €¢080 Ba mpénel va Selte KATL TapouoLo Pe To akdéAovbo:
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-rw-r--r-- 1 trhodes trhodes sunlnk @ Mar 1 05:54 filel

Mepwd flags pmopovv va mpootefolv | va agatpefovv povo amd tov xprotn root. LTIg LTOAOUTES
TIEPUITWOELG, O LSLOKTATNG TOL apyelov umopel va Béoel avta ta flags. Ilpoteivovue oTOULG
Swaxelplotég va Swapacovv Tig oeAideg Ponbelag chflags(l) xau chflags(2) ywa meplocdtepeg
TIANPOOPLEG.

5.3.3. OL AdeLeg setuid, setgid kat sticky

EKTOG amd T1g ddeleg mov €xovpe culnTtrioel R8N, LITAPYOLV TPELG AKOUA TLG OTToieg KABE SLayelpLoTng
npénel va yvwpicel. Iipdkettat yla Tig ddeleg setuid, setgid kat sticky.

OL mapanmdvw eival onuUavTiKEG yla Kamoleg Aettovpyieg 0to UNIX®, kabwg mapeyouvv Aeltovpyieg
7oL 8ev elval ualoAoykd Slabéoiueg oaTovg Kowvoug xpriotes. I'la va T Katavoroete, Ba mpemet
TPWTA VA KATAAABETE TNV SLA@Oopd HETALL TOL TPAYUATIKOU avayvwploTikoL xprotn (real user ID)
KaL TOV evepyol avayvwploTikoL xpriotn (effective user ID).

To mpaypatiko ID tov xpiotn, eivat To UID oto omoio avikel, 1 Le To omoio &exwvd, pia Stepyacia. To
evepyo UID, eival o avayvwploTikd xpriotn to omoilo ekteAel Tnv Stepyaocia. T'a mapdSetyua, T0
Bonbntkd mpoypappa passwd(l) ekteleital pe o mpayuatiko ID touv xprotn mov aAAACEL TOV
KwSKO Tov. QoTé00, yla va umopel va Slayelplotel v Bdon SeSouévwy pe Toug KWEIKOVG TOU
OLOTAUATOG, TO TIPOYPAUUA AUTO Ypnolpomolel wg evepyo ID avtd Tov xprotn root. Me avtd Tov
TPOTIO, ETILTPEMETAL GTOVUG ATTAOVG XPOTEG VA AAAALOVV TOLG KWwSIKOVG TOLG XWPIig va maipvouy to
uvopa AdBoug Permission Denied (amaydpevon mpocfacng).

H emidoyn nosuid otnv evtoAn mount(8) Ba TPOKAAESEL AMOTLYX (O EKTEAEGNG AUTWV
TWV EVTOAWY, Kal UAALOTA XwPIg KAmolo pivupa AdBoug. Me Atya AdyLa, n eKtéAeon

o TOUG Ba amoTuYXEL Kal 0 xprotng 8ev Ba evnuepwOel ya avto. H emdoyn avtr Sev
elvat emlong amoAvta ac@aiig, kabwg (cvupwva pe tn oeAida manual mount(8))
LTTAPXEL TPOTIOG VA TTApaKAUPOel péow kamolov evdilapuecov nosuid mPoypapUpaTog
(wrapper).

Mmopeite va kabopioete Tnv dbela setuid, tomobeTwvTag Tov aplBud téocepa (4) UnpooTd amod To
YEVIKO O£T TWV adelwv, 0w @aivetal ato akoAovbo mapadetyya:

# chmod 4755 suidexample.sh
Ol 4Seleg oto apyelo suidexample.sh Ba paivovtal Twpa OTWE TAPAKATW:
-rwsr-xr-x 1 trhodes trhodes 63 Aug 29 06:36 suidexample.sh

[Mapatnpriote oto Mapddetyua, O0TL TO s €lval TAEOV HEAOG TOL GUVOAOL ASELWV TTOL €Y0LV KaboploTel
yla Tov 8LOKTATN TOL apyelov, Kal €el avTIKATACTAOEL TNV avtiotoyn adela ektéAeong. Me tov
TPOTO aUTO AelTOLPYOVV TPOYPAUHATA TOUL XpelafovTal avénuéva Swawwuata, Omwg yla
mapdSetyua n evToAn passwd.
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T'a va mapatnprioete avty T Aettovpyla Tnv wpa mov cvuPaivel, avoi&re §Vo TEPUATIKA. XTO
TPWTO, EEKWVAOTE TNV €VTOAN passwd wg kavovikog xprotng Kabwg n evtoA exkteAeltat xat
TIEPLUEVEL VLA TNV ELCAYWYH TOL VEOU KWELKOV, EALYETE TOV TIivaKka Slepyaciwv Kal avalnTiote TIg
TIANPOQOPLEG TOL XPOTN TTOL EKTEAEL TNV EVTOAY| passwd.

LTO TEPUATIKO A:

Changing local password for trhodes
01d Password:

LT0 TEPUATIKO B:

# ps aux | grep passwd

trhodes 5232 0.0 0.2 3420 1608 @ R+ 2:10AM  0:00.00 grep passwd
root 5211 0.0 0.2 3620 1724 2 I+ 2:09AM  0:00.01 passwd

Onwg elmape mapandvw, N eVToAn passwd ekteAeital ammd €va Kavoviko XproTn, AAAd xpnotpomnotel To
evepyod UID tov xpriotn root.

H adewa setgid extedel Tnv 8la Aettovpyla 0mwg kat n setuid, aAAd emiSpd oTIg Adeteg TNG ouddag
(group). Otav ekteA€oeTe pla téTola epapuoyn i BondnTko mpoypapua, 6a xpnolpomnolel TG ASeLeg
NG opadag otnVv omoia avikel To apyeio, Kat OxL TOL XProTN TTOL TNV EEKIVNOE.

T'a va Béoete v ddela setgid oe éva apyelo, Ba mpémel va tomobetrioete Tov aplOuo &vo (2)
UTTPOOTA AT TO GUVOAO ASeLWV, 0TNV EVTOAN chmod. Agite T0 Tapakdtw mapadetyya:
# chmod 2755 sgidexample.sh

Omwg Kal TpLy, Ba TapatnpioeTe Tn VEa Adela s, aAAd avTr TN POpPA GTO GET TWV ASELWV TNG OUASAG:

-rwxr-sr-x 1 trhodes trhodes 44 Aug 31 01:49 sgidexample.sh

Yta mapadelypata pyag, av kat to apyelo eival éva ekteAéolyo script ya k€Aveog,
o Sev Ba exteAeatel pe Stapopetikd evepyo ID (EUID). Auto cupfaivel ylati o avta
Ta scripts Sev emiTpénetal n mpdofacn oTig KARoeLg setuid(2) Tov CLOTAUATOG.

OL 8V0 mpwTeg el8kEG Adeleg moL ava@épape, ot setuid kat setgid, evéexouévwg va HeLwoovy tnv
a0(@AAELd TOU GCUOTAUATOG, OAQOV ETLTPENOVV O TIPOYPAUUATA VA EKTEAOLVTAL HE QLENUEVA
Swawwpata. Yrdpyel wotdéco pla tpitn eldikny adela, n omoia pmopel va avgioel Tnv ac@AAELA TOV
ovoTiuatog: to sticky bit.

Otav B€oete 70 sticky bit oe éva katdAoyo, emitpénetal n dtaypagn €vog apyxeiov uévo amod Tov
SloktTn Tov. H ddela avty elval xpiown ywa va amo@evyetal n dtaypa@r €vog apyeiov amo
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KOLWVOYPNOTOUG KATAAOYOUG, OTIWG yla mapdSetyya o /tmp, amd KAmolo ¥prRotn mov Sev eivat o
8loktATNG Tov. I'la va B€oete authy Vv Adela, TomobeToTe TOV aplOuo €va (1) otnv apyn TOL CET
adelwv:

# chmod 1777 /tmp
Mmopeite Twpa va Seite To amotéAeoua, XpNoLULOTOLWVTAG TNV €VTOAN 1s:

# 1s -al / | grep tmp

drwxrwxrwt 10 root wheel 512 Aug 31 01:49 tmp

H dS8eta sticky bit gaivetat wg t oto T€A0¢ TOL GLVOAOL TWV ASELWV.

5.4. Aoun KataAoyov

H epapyxn Sourj tov FreeBSD eival €éva Baciko otolyeio mov mpemel va yvwpilete av BéAete va
EXETE ULO OAOKANPpWUEVN €lkOVA TOVL cvoTiuatos. H mo onuavtikyg évvola eivat avti Tov pLiikov
(root) kxataAdyov, "/". Avtdg 0 KatdAoyog mpooapTdtal (mount) TPWTOG KATA TNV €KKivnon Kat
TePLEXEL TO BACIKO cVoTNUA LKAVO va eTolpdoel To A.X. yia Aettovpyia multi-user. O root katdAoyog
mepLEXEL emiong onuela mpoodptnong ywa dAAa cvoTipata apyeiwv mov TpocapTWVTAL KATA TNV
uetdPaon oe katdotaon Aettovpyiag multi-user.

Enueio mpoodptnong (mount point) eivatl évag katdAoyog otov omoio propovv va avamntuyfovv
mpocBeta ocvoTHUATA apyelwv oe €va yovikd cvotnua apyxelwv (ouvhbwg oto root cvoTnUA
apyxelwv). Autd meplypd@etal avaAvTika otny evotnTa Opydvwaon Alokou. LTa oTAvTapvT onueia
TPOCAPTNONG MEPAaUPavovTat: oL /usr, /var, /tmp, /mnt, kat /cdrom. Avtol ot KatdAoyol cuvBwg
elval kataywpnuévol ato apyeio /etc/fstab. To /etc/fstab e{ival évag nivakag avtiotolyiag Stapoépwv
oLOTNUATWY apxeiwv kal onuelwv mpoodptnong yla avagopd oto cvotnua. Ta meplLocdTepa
ovoTAUaTa Tov avaeépovtal oto /etc/fstab mpooapTwvTal autopata Katd TNV ekkivnon tov
OLOTAUATOC QIO TO Script rc(8) eKTOg av MePLEXETAL N ETTAOYN noauto. AemTouépeleg pmopeite va
Bpeite oto To Apyelo fstah.

M mAfpn meplypagn TG lepapyxiag Tov cvotipatog apyeiwv eitvat Swabéown oto hier(7).
AxoAovBel pla ovvToun avackdmnon Ue TOUE L0 GLVNBELG KATAAOYOUG.

KatdAoyog Ileprypaon

/ PL{1k0OG (root) KaTdA0yog TOV GUOTUATOG
apyelwv.

/bin/ Xprowua epyaieia yia meptpaiiov evog iy

TIOAAQITAWV X PNOTWV.

/boot/ [Ipoypdupata Kat apyeia pubuicewv mov
XPNOLUOTTOLOVVTAL KATA TNV €KKIVNGN TOL
AELTOVPYIKOV GLOTHUATOC.
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KatdAoyog
/boot/defaults/

/dev/
Jetc/

/etc/defaults/

/etc/mail/

/etc/namedb/

/etc/periodic/

/etc/ppp/

/mnt/

/proc/

/rescue/

/root/

/sbin/

/tmp/

Jusr/

Jusr/bin/

Jusr/include/
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Heprypagn

IIpokaBoplopéva apyeia pvbuicewv exkivnong,
Seite loader.conf(5).

Apyela cvuokevwy, Seite intro(4).

Apyxela puBuicewv cvoTAHATOG KAt cevdpLa
ekkivnong.

IIpokaBoplopéva apyeia pubuicewv cvoTiuaTog,
Selte v re(8).

Apyxela pvBuicewv yla mpdktopeg ueTaQopdg
nAektp. tayvdpoueiov (MTA) 6nwg TO
sendmail(8).

Apyxeia pvBuicewv named, Seite named(8).

Levdpla AELTOLPYLWY TTOL TPEXOLV O nuePRoLa,
eBSopadiaia, kat unviaia Baon, cron(8); Seite
periodic(8).

Apyeta pvBuicewv ppp, deite T ppp(8).

Kevog katdAoyog mov cuviBwg xpnotpomoteitatl
amod TOUG SLOYELPLOTEG CUOTNHATWY WG
TPOCWPLVO onueio mpoadpTnong.

rootnua apyeiwv diepyaciwv, deite tig procfs(s),
mount_procfs(8).

[Ipoypdupata pe otatik ovvdeon (static link)
yla ac@aAl eEmava@opd cLGTAUATOC, SelTe TNV
rescue(8).

IIpoowmikdg KatdAoyog Tov XpioTn root.

IIpoypdupata GLGTHUATOG Kal Xpriolua epyaieia
Slayeiplong yla meptPAAAov evog 1] TOAAATIAWY
XPNOTWV.

IIpoowpva apyeia. Ta mepleydueva tov /tmp
ouviBwg Sev Slatnpovvtal PeTA amnd
enavekkivnaon Tov cLOTHUATOG. £TO /tmp
oLvROwg TpocapTaTal Eéva cVOTNUA apyeilwv
UvAUNG. Avtéd unopet va enttevybel avTopdTwg
XPNOLOTIOLWVTAG TLG OXETIKEG UETAPBANTEG
tmpmfs tov rc.conf(5) (4 pe pla kataywpnon
otov /etc/fstab, Seite Tnv mdmfs(8)).

ITepléyovtal oxeddv 6Aa ta BonbnTikd
TIPOYPAUUATA KAL Ol EPAPUOYEG XPNTTWV.

Kowdypnota BonOntikd mpoypdupata, epyoareia
TIPOYPAUUATIOUOV, KAl EQAPUOYEG.
Yravtap apyeia ovumepiAnpng C (include files).
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https://man.freebsd.org/cgi/man.cgi?query=cron&sektion=8&format=html
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KatdAoyog
Jusr/lib/
Jusr/libdata/

Jusr/libexec/

Jusr/local/

/usr/obj/

/usr/ports/

Jusr/sbin/

Jusr/shared/

jusr/src/

Jusr/X11R6/

[var/

/var/log/
/var/mail/

/var/spool/

Heprypagn
Apyxela BLpAL0ONKwv.

Aldpopa apyeia Sedopévwv Bondntikwv
TIPOYPAUUATWV.

Aaipoveg cvotiuatog & BondnTikd mpoypdupata
oLOTHUATOG (EKTEAOVVTAL ATTO AAAQ
npoypauuata).

Tomkd exteAéoua, BLBAL0ONKeG, KTA. Entiong
elvat kat o Tpokaboplopévog mpoopLouds yla
nmpoypdppata mov eykabiotavtat and Ta ports
Tov FreeBSD. Méoa otov /usr/local,
xpnotwgomoleital yevikd n tdta&n Tov /usr mov
neplypdyetal oto hier(7). E€aipovvrat ot
KatdAoyol oeAibwv Bonbeiag man, mov BplokeTat
dueoa Katw amd tov /usr/local kat 6L KATW Ao
Tov /usr/local/share, kaBwg kat n texkunpiwon
KkaBe port ov Bploketal otov share/doc/port.

AévTpo mpoopLopoL mov egapTdTal and Ty
QPXLTEKTOVIKH TOL UNXOVAUOTOG KAl TAPAYETAL
peTayAwttiCovtag to §€vTpo /usr/src.

H XvAAoyn Ports Tov FreeBSD (mpoatpetiko).

Aaipoveg cvotipatog & Bondntikd mpoypdupata
oLOTAUATOC (EKTEAOVVTAL OTTO X PN OTEG).

Apyela ave€dpTnTa amo Tnv ApYLTEKTOVIKI] TOV
HNXavpatog.
Apyxela BSD xai/fj Tomikd apyeia mnyaiov kwska.

ExteAéoipa, BLBAL0ORKeG, KTA. yla Tnv Slavoun
X11R6 (TTpoaLpETIKO).

Apyxela avagopdg (log) Slapopwv xpRoewy,
temporary, transient, kat spool. Meplkeg opeg
TPOCAPTATAL GTOV /var €va cUoTNUA apyeiwv
uviung. Auvto umopel va emitevyBel avtopata
XPNOLUOTIOLWVTAG TLG OXETIKEG UETAPBANTEG
varmfs tov rc.conf(5) (4 pe pila kataywpnon oto
[etc/fstab, eite TiI¢ mdmfs(8)).

Aldpopa apyela cLPPAVTWY TOL CLOTAUATOG,.
Apyxela ypappatokifwtiov (mailbox) xpnotwv.

Aldg@opol katdAoyol tapoyétevang (spool)
EKTUTTIWTWV Kal NAEKTPOVIKAG aAAnAoypa@iag
TOVL GLOTNUATOG.
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KatdAoyog Ileprypaon

/var/tmp/ IIpoowplva (temporary) apyeia. Ta apyeia avtd
oLVRBwWG StatnpovvTal Katd TNV SLdpKeLa
ENAVEKK{VNONG TOL CLGTNUATOG, EKTOG AV O /var
elvat éva cvoTnua apyelwv pviung.

[var/yp/ Amewkovioelg (maps) NIS.

5.5. Opyavwon Atokovu

H uwxpdtepn povada opydvwong mov xpnotpomnolel to FreeBSD yua va Bpet apyeia eivat to 6voua
apyelov. Ta ovopata apyeiwv elvat evaloBnta ota ke@aAaia- pkpd, o omoio onuaivel OTL TO
readme.txt xat o README.TXT eivat Vo Stapopetikd apyeia. To FreeBSD 8ev ypnolyomotel tnv
enéktaon .txt apyxeiov ywa va mpoacSlopioel av €va apyeio elval mpoypauua, | €yypago, 11 dAA0g
TUTI0G 8ES0UEVWV.

Ta apyela anobnkevovtal oe kKataAdyovgs. Evag katdAoyog umopel va unv mepléxel apyeia, i umopel
va mepLéxel ekatovtddeg apyeia. ‘Evag katdAoyog umopel emiong va mepléyel AGAAOLG KATAAOYOUG,
ETILITPEMOVTAG OAG VO KATAOKEVAGETE ULa LlepapyKl SOU KATOAGYwV OTIOL KATAAOYOL ECWKAE{OLV
AAAOVG KATOAGYOUG. AUTO HOG EMLTPEMEL VA OPYAVWCOVUE Ta eSouéva Hag MTOAD EVKOAATEPA.

H avagopd oe apyela xat katardyouvg yivetal divovtag To 6voua apyeiov 1} To 6vopa Kataioyov,
akoAovBel pia aplotepooTpopn KAOeTOg, / Kal €melta OmMOLOSATIOTE GAAAO KATAAANAO Ovoua
kataioyov. Edv €xete tov xatdAoyo foo, o omoiog mepi€xel Tov katdAoyo bar, o omolog mepLEXEL TO
apyxelo readme.txt, TotE TO OAOKANpwpEVO Ovoua, Sadpoury (path) oto apyelo elvat
foo/bar/readme.txt.

KatdAoyol kal apyeia amobnkevovtal e €va cvotnua apyxeiwv. Kabe cvotnua apyelwv mepléxel éva
KATAAOYO OTO avwTePO emimedo, mov ovopdletal root (pLltkog) KATAA0YO¢ Yl TO GUYKEKPLUEVO
ovotnua apyeiwv. O root katdAoyog umopel va mepLéxel GAAOLG KATAAGYOUG.

Avté mBavwg eival mapopolo pe omolodNmoTe AAAO AELTOVPYIKO GUCTNUA EXETE XPNOLUOTOLOEL.
Q01000 LTTAPYOLVY PEPLKEG Slaopés. T'ia mapdadetyua, 1o MS-DOS® ypnotpomolet \ yla va Staywpilet
ovouaTta KataAdywv Kat apyeiwv, evw to Mac OS® ypnotpomnoltet :.

To FreeBSD 8ev ypnowponotel ypapyuata odnywv i ovouata odnywv otn Stadpoun. Emouévwg ev Oa
nipénel va ypdgete c:/foo/bar/readme.txt oto FreeBSD.

AvTIB€TwG, éva cvoTnua apyelwv kabopifetal wg root cvotnua apyxeiwv. O pLlkdC KATAAOYOG TOU
root ocvoTNUATOG apyxeiwv avaeépetal wg /. Kabe dAAo cvotnua apyeiov mpooaptdrat KATw amnd To
root cvoTnua apyelwv Aev €xel onuacia mécovg Siokovg €xete oto FreeBSD olotnua cag, kdbe
KatdAoyog eppavidetal va etvat pé€pog Tov idlov Siokov.

Ac voBéoovpe WG €xete Tpla cvoTuaTa apyeiwv, Ta ovoudlovyue A, B kat C. Kabe cvotnua apyeiov
€xeL évav pLiIko KatdAoyo, o omoiog mepLéxel SV0 AAAOLG KATAAGYOUG, TTOL TOVG ovoudlovue Al, A2
(xat Tapopoiwg B1, B2 xat €1, C2).

Ag Bewprioovpe OtL T0 A eival To root cvoTnUa apyxelwv. AV XpNOLUOTOLCETE TNV EVTOAN 1s yla va
Selte ta mepleyodueVa avToL TOL KATAAGYOV, Ba Seite V0 vokataAdyouvg, AT kat A2. To §€vTpo ToL
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KATAAOYOUL POLACeL oav AUTO:

Kd0Oe ovotnua apyelwv mpémeL va TPocapTATAL 08 £Va KATAAOYO SLAQOPETIKOV GLGTHUATOG apXEiWV.
Ag vroBeoovpe mMwg BEAETE Vo TPOCAPTNOETE TO oLvoTnUa apyeiov B otov katdhoyo Al. O pLlikog
KaTAAoyog Tov B avTikabiotd tov Al, Kal ot KatdAoyol Tov B eppavifovtat avaAdywg:

OAa Ta apyela mov mepLEYOVTAL 6TOUG KaTtaAoyoug BT kxat B2 ta Bpiokovue pe tn Stadpoun /A1/B1 A pe
/A1/B2 avtiotolya. OAa ta apyeia mov Ppilokovtav oto /Al elvat mpoowpvd kpuppéva. Oa
ENMAVEUPAVLIOTOVV 0TV 0 B Ba armompocaptnOel and tov A.

Av o0 B elye mpooaptnBel otov A2 tdte T0 Stdypapupa Ba €8elyve KANMWG €ToL:
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Kat ot Stadpopég Ba rjtav /A2/B1 kat /A2/B2 avtioTolya.

Ta cvotiuata apyxelwv Ymopovv va TPOCUAPTWVTAL GTNV KOPLPH AAAWV cLuaTNUATWV. ZuveyifovTag
70 teAevtaio mapddetyua, o cvoTnua apyeiov € Ba ymopovoe va mpooaptnOel TNV KOpLvYN TOL
KataAdyov B1 oto ovotnua apyeiov B, 08nywvtag oe autiv TNV KATAVOUN:

'H axoéun 7o C Ba pnopovce va mpocaptnOel dueoca 6to cvoTnpUa apyelov A, KATW a0 TOV KATAAOYO
A1:



Av yvwpilete To cvoTnpa MS-DOS®, eivat mapopoLo, aAAd oyt akplpws To (81o, e TNV eVTOAR join.

Auvto ouviBwg Sev elval kdtL mov mpEmel va yvwpilete dueca. Tumikd, e€oeig Snuiovpyeite
ocvoTthuata apyxeiwv otav eykabiotate to FreeBSD kal amo@acifete To onueio mpoodpTnong avtwy,
Kal €melta §ev ¥peldleTal va ta aAAAEETE EKTOC av TPOKELTAL VA TTPooBEaeTe €va kalvoupyLo ioko.

Eivat amoAvta Suvatov va €xete €va peydAo root cvotnua apyelwv, kKat va pnv xpeladetat va
Snuovpynoete AAAA. Me auTr TNV TOKTIKA LITAPXOLV UEPLKA UELOVEKTLATA KAl EVO TTAEOVEKTI AL

IIpotepriuata IToAAamAwy Zvotnudtwy Apxelwv

o ALOQOPETIKA cuoTHUATA ApPYElWV UTOPOUV va €XOVV SLAQOPETIKEG emA0yEs mpoadpTnong. T
TOPASELYUQ, UE TTPOCEKTIKO o)XeSLAOUO, TO Toot cvoTnua apyeiwv urmopetl va mpocaptnOel uévo
yla avayvwaorn, wote va etvat advvatn n Staypa@n i N LETATPOTH KATTOLOV GNUAVTIKOU apyeiov.
AlaywpiCovtag ocvotipata apyxeiwv pye duvvatdtnta eyypa@ng amd tov Xpiotn, 6mws o /home,
ETLTPEMEL €MIONG TNV TPOCAPTNON TOUG WG nosuid. Avt n emAoyn meplopifel Tnv xpron
EKTEAEOLUWVY TIOL elval amobnkevpéva oto cvoTnua apyxelwv, pe evepyomownuéva ta bits suid
/guid, BeATiwvovTag MBavwe TNV ao@AAELa.

Avdloya pe o Twg Ba ypnowuomownBel To ovotnua apyxeiwv, to FreeBSD pubuifet pye tov
KOAUTEPO TPOTO TNV Slatagn Twv apyxelwv oto ocvotnua. Emoyévwg éva cuotnua mov TEPLEXEL
TOAAG UKpd apyela mov petaBdArovtal ouyvd, Ba €xel Stapopetiky Stdtagn amnd éva dAAo mov
mepLEXEL ALlydTEPA o€ apLlOUO, aAAd o oykwdn apyeia. Edv €xete éva povadiko cvoTtnua apyeiwv,
TOTE YAveTe auth Tn SuvatdTnTa.

Ta cvotiuata apyeiwv tov FreeBSD eivat moAV oyvpd. Qotoco, ula advvapio oe KATOL0
onNUavTike onuelo pmopel axoéun va odnyfjoel oe katdppevon TG SOUNG TOU GLUOTHUATOG
apyelwv. O Slaxwplopog Twv Se8ouévwy 6ag 0 TOAAQTTAA cLOTAHUATA apyelwVv KAVEL TILO EVKOAN
ula mbavi emavag@opd and backup, étav avtod eival avaykaio.

IIpotepruata evog Movokouuatov Zvotriuatog Apyeiov

* Ta ovotApata apyelwv elvatr ovykekpluévov otabepol peyebovg. Av Snulovpynoete €va
ovoTnua apyxelwv katd v eykatdotacn tov FreeBSD kat tov Swoete €va oplopévo peyebog,
umopel apyoTepa va avakaAvPeTe Twe XPELALETTE VA OTIAEETE ULa HEYAAVTEPN KATATUNGON. AUTO
Sev elval evkoAa mpayyatonoujolpo Siywg backup, avadnuiovpyia Tov cuoTipatog apyeiov e

109



TO V€O P€yebog, Kal eEmava@opd Twv anmoBnKeLUEVWY SESOUEVWV.

Yto FreeBSD mepléyetal n evtoAn growfs(8), n omola enmttpénel va avgoovue to
o ueyebog evag cuoTUATOg apyelwv Katd ™ Aeltovpyla TOv, APALPWVTAG AVTOV
TOV TIEPLOPLOUO.

Ta cvotiuata apyxelwv mepléyovtal oe katatunoelg (partitions). Avtd Sev €xeL v (Sla €vvola pe
TNV KON Xprion Tov 0pov Katdtunon (0nwg yla mapadetyua, n Katdtunon tov MS-DOS®), Adyw Tng
KAnpovouldg mov @épel to FreeBSD amd to UNIX®. Kdbe xatdtunon avayvwpifetatr amo éva
AQTWVIKO YapakTApa LeKvwvtag amd a €wg To h. Kabe xatdtunon umopel va mepléxel uovo €va
ovoTnua apyelwv, To omoio onuaivel mTwg N ava@opd oTa cvoTHuata apyxelwv yivetal eite and to
TUTIKO onueio mpoodpTtnong oTtnv Llepapyia Tov ocvoTiuatog apyeiwv, eite amd To AATVIKO
XAPAKTAPA TNG KATATUNONG.

Emniong to FreeBSD ypnowwomotel pépog amo to Sioko yla ywpo swap. O Ywpog Swap TapEYEL GTO
FreeBSD ewxoviknj uvijun (virtual memory). Autd emITPETEL GTOV LVTIOAOYLOTH OOG VA CUUTTEPLPEPETAL
oav va eiye oAV meplocOTEPN UVAUN artd 060 Tpaypatikda €xel. Otav o FreeBSD Sev €xel SlaBoiun
UVAUN LETAPEPEL UEPLKA aTTO TA SESOUEVA TTIOV SEV XPNOLUOTTOLOVVTAL, TNV TIPOKELUEVN GTLYUN, OTOV
XWPOo swap, Kal 0tav Ta XpelaoTtel Ta emavagepel (Evw PHETAPEPEL KATTOLA AAA SeSoPEva GTOV XWPO
swap).

Yndpyouvv kdrmoleg cLUPACELG OXETIKA UE TIG KATATUNOELG

Katdatunon Zoupaon

a Luvibwg meplapBdvel To root cvoTNUA apyeiwv
b Yuvnbwg meplaufavel Tov xwpo swap

c Zuvnbwg 8iov peygboug pe Tnv

neplAappavopevn @éta (slice). Auto emiTpemnel o
BonBntwkd mpoypdupata mov mPENEL va
S0VAEPOLV G€ OAOKANPO TO KOPUATL (YLa
mapddetyua, £vag aviyveLTHG KATESTPAUUEVWV
UITAOK) va AELTOVPYOUV GTNV ¢ KATATUNON.
Kavovikd 8ev Ba mpémel va Snuiovpyeite
ovoTnua apyelwv oe avth TNV KaTATUNON.

d H xatdtunon d eixe oto mapeAbov pia el8ikn
avtiotolyia, kATl mov Sev Loyvel TAEOV arjuepa,
enouévwg n d umopel va ypnotpomnoleital cav pia
KOVOVIKA KaTdTunon.

KdBe xatatunon mov mepleyel €va cvotnua apyxeiwv amobnkevetal oto FreeBSD oe pla tomobeoia
oL ovopdetal Eta (slice). H @éta eival évag 6pog tov FreeBSD yla auto oL KOWVWE artoKaAeiTat
KATATUNON, KAl autd emiong o@eiietal otnv kataywyr tov FreeBSD amd to UNIX®. Ou @E€teg
apBpovvtat apyifovtag amd to 1 €wg o 4.

O aplBuog g @étag akolovbel To Gvoua GLOKELAG PETA TO TPOBeua s &ekvwvtag amo to 1.
Emouévwe, "da0s1" eivat n mpwtn @ETa Tov TPpWToL 08nyoL SCSI. Mmopolv va LTTAPXOUV UEXPL
TE00EPLG PETEG OE KAOe Sloko, AAAd pmopelte va SnULOVPYNCETE AOYLKEG PETEG UECA OE KATAAANAOL
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TUTIOV (PUOLKEG (PETEG. LE QAUTEC TIG EKTETAUEVEG QETEC N apibunon &ekwvdel amd To 5, emouévwg
"ad0s5" elval n mpWTN EKTETAUEVN QETA 0TOV TTPWTO §ioko IDE. AUTEG 0L GUOKEVEG PN oLUoToLovVTaL
amné cvoThpata apyelwv mov mPEmeL va KatarauBavouv puia oAOKANpN ETa.

OL @éteg, oL "emikivéuva agoowwpévol (dangerously dedicated) " @uowkol o8nyol kabwg kat dAAot
08nyol, TePLEXOLY KATATUITELG, OL 0TI0{EG TAPOLGLACOVTAL e AATIVIKOUG XAPAKTAPES ATTO TO 3 £WG TO
h. AUTOG 0 YOPAKTAPAG AVAPEPETAL GTO OVOUA GUOKEVIG, eEMOUEVwE "dalda” elval n a katdtunon otov
MpwWTo 08nyo da, o omoiog eival "emkivéuva agootwuévog”. H "adls3e" elval n méumtn katdtunon
otnv Tpitn Yéta Tov Sevtepov 08nyovL Siokov IDE.

OAokAnpwvovtag, kabe §iokog oTo cvoTnUa eivat povodpoua oplopévog. Kabe dvoua Siokov gexivd
UE €va KwSKO Tov LTTOSEKVUEL TOV TUTIO TOVL S{oKOV, Kal £€va VOUUEPO TTOL LTTOSNAWVEL TTOLOG §{0KOG
elval. Avtibeta pe TIg @€teg, ot Siokol aplBpovvtal Eekvwvtag amd to 0. O mo ovviiBelg kwdikol
1oL Ba cuvavtoete ava@épovtatl otnv Kwdikol Zuokevmv Alokwv.

Otav yivetat ava@opd oe pla katatunon, o FreeBSD {ntd va &nAwbel emutAéov n ovouacia tng
QPETAG KAl TOL SIOKOL MOV TMEPLEXEL TNV KATATUNGY, EVW OTNV TEPIMTWON OV AVAPEPESTE O ML
Q€ta Ba Tpémel va SnAwvete to 6Gvopua Tov Siokov. Emopévwg, 4Tav ava@EépecTte 0 ULA KATATUNON
¥xpeldletal va SnAwvete To dvopa tov Slokov, s, ToV aplOpd Tng QETag, Kol TOV XapakTipa Tng
katatunong. Iapadeiypata umopeite va PBpeite otnv Ymodetypata Ovoudtwv Alokov, ®PEtag,
Katdtunong.

H Evvolodoyikd MovtéAdo eviog Alokou mapouotdlel €va €vvoloAOylKO HovTéAO yla Tn Sour Tou
Slokov mov Ba cag Bondrioel va kataAdpete KaAVTepa KATOLA TPAyUaTA.

F'a va eykataotioete to FreeBSD mpémel mpwta va pubuicete TI¢ @€teg Touv &Siokov, va
SNULOVPYNOETE TIG KATATUNOELG UECA OTLG PETEG TTOL Ba Xpnolpomnoujcete ywa to FreeBSD, €nelta va
dnuiovpyrioete éva cvoTnua apyxelwv (§ xwpo swap) oe kdOe katdTunon, Kat T€Aog va arnopacioete
o€ 1olo onyeio Ba mpooaptnOel To cvoTNUA apyeiwv.

Iivakag 2. KwSikol Zvokevwv Alokwv

Kwéwkag IZnuaivet

ad Aiokog ATAPI (IDE)

da Aloxog SCSI aueong mpocspacng
acd ATAPI (IDE) CDROM

cd SCSI CDROM

fd MovdSa Alokétag (Floppy)

ITIapdéetyua 4. YrnoSelyuata Ovoudtwy Alokov, ®étag, Katdtunong

Ovopaocia Znuaivet

ados1a H npoTn katdtunon (a) otnv mpaTn eéta (s1)
TOL TPWTOVL Siokov IDE (add).

dals2e H méumntn xatdtunon (e) otnv Sevtepn @éta
(s2) Tov 8evTepov Siokov SCSI (dal).
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ITIapdéetyua 5. EvvotoAoyko Movtédo evog Alokov

To Staypappa mapovotddel pla ekéva tov mpwtov diokov IDE mov eival mpoocaptnuévog oto
ovotnua. Ag vmoBéocovpe mwg o Siokog €xel uéyebog 4 GB, xat meplexel SVo PETeg TwV 2 GB
(xatatujoelg MS-DOS®). H mpwtn @eta meplexel éva dioko MS-DOS®, C:, xat n Sevtepn @éta
ula eykataotacn FreeBSD. Xe avtd to mapddetyua, n eykataoctacn FreeBSD é€xel Tpelg
Katatpioelg Sedouévwy xat pia katatyunon swap.

KaBepuila amd 11g tpelg katatuioelg Oa meptéxel €va ovotnua apyelwv. H xatdtunon a 6a
xpnowdomownBel ywa To root cvoTnua apyeiwv, n e yw ™ oy katdAoyov /var, kat n f ywa
Sdoun kataAdyov /usr.

250 GB Hard Disk: ada0
Slice 1, Windows NTFS, 80GB: ada0Os1

Slice 2, FreeBSD, 170GB: ada0s2

FreeBSD partition a, ada0Os2a
mounted as /

FreeBSD partition b, ada0Os2b
swap

FreeBSD partition d, ada0s2d
mounted as /var

FreeBSD partition e, ada0Os2e
mounted as /tmp

FreeBSD partition £, ada0Os2f
mounted as /usr

5.6. IIpoocdaptnon Kat ATOTPOcAPTNON ZVGTNUATWY
Apyeiwv

Eva ovotnua apyeiwv avamaplotdtal KaAlvtepa oe poper 8€vtpov, pe TG pifeg tov oto /. OL
KatdAoyol /dev, /usr, Kat dAAOL elval KAadLd Tov KATAAGYyoL root, Kal Unopel va €(ouv e tn oelpd
TOUG, Ta S1KA TOUG KAASLE, 0mtwg Tov /usr/local, kat oVTw KabegNG.
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Ymdpyouvv Sta@opot Adyol yla Toug omolovg Ba Empene va TomobeTGOVUE KATTOLOVE aTT0 AVTOUE TOUG
KATOAOYOUG 0€ SLaPOpPETIKA cuoThpata apyeiwv. O kKatdAoyog /var meplExel Toug Kataroyoug log/,
spool/, xat 81d@opoug dAAOVLG TUTTOLG TPOCWPLVWVY ApPXElWV, Kal yla TO Adyo auTtd pmopel va yeuioel
Aev Ba Tav koA 8éa va yepioel To root cvoTnua apyelwv, EMOUEVEWE 0 SlaywpLouds Tov /var and
Tov / elvat ouyvd emBovunTog.

'Evag dAA0g ouvnOLlopévog A0Yog va €XOUHE SLAYOoPOLE KATAAOYOUG G SLAPOPETIKA CLOTHUATA
apyelwv elvat 6tav mpokeltat va @uogevnbolv oe SLaQopeTIKOVg QLOLKOVG Siokoug, 1 elvat
Eexwplotol ewovikol Siokol, 6mwg ovpPaivel pe to Aktvakd Zvotnua Apyetwv (Network File
System), kat Toug 06nyovg CDROM.

5.6.1. To Apyeio fstab

Katd tn Slepyaoia ekkivnong, Ta cvotiuata apyeiwv mov avaeépovtal oto /etc/fstab mpocaptwvTat
avtopata (EKTOG av ava@EpPovTal Ue TNV A0y noauto ).

To apyeio /etc/fstab mepLéyel pia oetpd amd ypappég pe Stdtagn 6mweg n akoAovon:
device /mount-point fstype options dumpfreq passno

device

Ovopa cuokevng (n omola Ba mpémel va vmtdpyeL), OTwWG egnyeitatl otnv Device Names.

mount-point

KatdAoyog (Ba mpémel va umtdpyeL) 6Tov 0moio TPocapTATAL TO GVGTNUA ap)Eiwv.

fstype

O TOTMOG TOL cuoTHUaTog apyxeiwv mov Ba Sobel otnv mount(8). To mpokaboplouévo cvOTNUA
apxeiwv tov FreeBSD eivatl o ufs.

options
To rw ywa cvotipata apyxelwv avayvwong- eyypaeng (read- write), § ro yla cvotijuata apyeiwv
uévo avdyvwong (read-only), cuounAnpwuévo pe dmola dAAN Aoy urmopel va xpetdleote. Mia
ouviOng emAoyn etval n noauto yla cvotiuata apyeiwv mov §ev mPooaAPTWVTAL ALVTOUATA KATA
T Slepyacieg ekkivnong tov ocuoTHUATOG. AAAEG EMIAOYEG ava@EépovTal atnv oeAida Borbelag
mount(8).

dumpfreq

Avto 1o mebio ypnowomoteitat and to dump(8) yw va opicel mola cvoTApata apyeiwv
xpeldgovtal dumping. Av to medio amovoldlel, TOTE n mPoKABOPLoUEVN TLUH TOV elvat UndEév.

passno

Avtd opiCel nv oelpd pe Tnv omoia Ba eAéyyovtal ta cvotiuata apxeiwv. Zvotiuata apyeiwv
1oL Sev embupovpe va eheyxBovv Ba mpémel va €xouvv oto medio passno T undév. To root
ovoTnua apyeiwv (to omolo mpémel va eAeyyBel mpLv amd 6Aa ta dAAa) Ba €xel oto medio passno
™V TWA €va Kat 0Aa ta dAAa cvotipata apyxeiwv Ba €gouvv oto medio passno TIUEG HEYAAVTEPEG
and éva. Av meplocdtepa and éva cvotipata apyelwv €xovv Tnv (Sta T passno tote To fsck(8)
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Ba emiyelprioel va eA€y&el mapdAAnAa ta cuoThpata apxeiwyv, av avto eivat eQIKTo.

Luypovievteite Tnv oeAiba Ponbeiag fstab(5) yla meplocdtepeg mAnpo@opieg ywa Tnv YopeH TOL
apyelov /etc/fstab kat yla TIg EMA0YEG TTOL UTTOPEL va TTEPLEYEL.

5.6.2. H EvtoAn mount
H evtoAr} mount(8) elvat avtd akplpwg 1o XPELALEGTE YA TNV TPOGAPTION CLGTNUATWY ap)EiwV.

H Baown popen g elvac:
# mount device mountpoint

Yrdpyel mAnBwpa eMA0YWV, OTWG ava@épetal oty oeAlda Bonbelag mount(8), aAAd oL 1TLo oLV BELG
elvau:

EmiAoyég evtoAri¢ mount

-a
IIpocdpTnon 6AWV TWV CLOTNUATWY apXelwv oL avagépovtal oto /etc/fstab, ekTdg auTtwv MOV
@EpouV TNV emAoyn "noauto”, egaipovvtal péow TNG €MAOYAG -t, | avtwv mov n\dn €xovv
npocaptnOel.

-d
Kdvel ta mdvta eKTOG amo TNV TPAYUATIKA TTPOCAPTNON TOL GLUOTANATOC. ALTH N emAoyn elval

Xprowun oe ouvepyacia pe To mpobepa -v ya va mpoadloplotel Tt akplpwg mpoomabel va KAveL n
mount(8) TNV CLYKEKPLUEVN OTLYUN).

-f
AvaykddCel Tnv mpoodptnon evog un-kabapol cuvotipatog apyxeiwv (emkivéuvo), | egavaykdalel
NV avdkAnon mpocfacng eyypagng otav vrofLddetal n mpoodpTnan eVOg CLOTHUATOG ap)ElWV
avdayvwong-eyypaeng (read-write) oe uévo-avayvwaong.

-r

[Ipocaptd 0 cLOTNUA apyelwv o katdotaon povo-avayvwong. Eivat axkplpwg to 8o pe ™
XPNon Tov mPoBEUATOC ro Ue TNV EMLAOYN -0.

-t fstype
[Ipocaptd TO LTAPYOV cLOTNUA apXElwWV, XPNOLUOTTOWVTAG TOV TUTTO GUGTAUATOG apXElWV TTOL
Stvetal, ] mpooaptd pdévo cuoTHUATA ApXElWV TOL CUYKEKPLUEVOL TUTOL, edv So0el padl pe Tnv
emAoyN -a.

To "ufs" elvat o mpoemAeyuévog TOTOG GLGTIUATOG ap)ElWV.

-u

Avavewvel TIG EMAOYEG TTPOCAPTNONG OTO GUGTNUA APXELWV.

-V

ZouumepAapuBavel avaAvTikn avagopd.
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-w

[Ipocaptd 0 cLoTNUA apXelwv yla avdyvwon-eyypaen (read-write).
H emidoyn -o 6€xetal pia oelpd amo emMAOYEG XWPLOUEVEG UE KOUUA, TTEPAAUBAVOVTAG TIG AKOAOVOEG:

noexec

Aev emiTpémeTal n Aeltovpyia eEKTEAESIUWY G AUTO TO cLoTNUA apyeiwv. Avtd elval eniong ula
ETAOYY] AoPaAEiag.

nosuid

Aev AapBdavovtatl vrt' P setuid 1) setgid flags oto cVoTNUA ap)eiwv.

5.6.3. H EvtoAn umount

H evtoAl umount(8) maipvel, wG MOPAUETPO, €va €K TWV ONUEIWV TTPOGAPTNONG TO OVOUA ULOG
OGLOKEVNAG, 1] TLG ETTIAOYEG -a 1 -A.

OAot oL TUToL 8€xovTat TNV -f yla va e€avaykdoouv 6e amompocsipTnon, Kal TNV -V ylo avaAvTIKA
avagopd. Zag mpoeldonolovue mwg n entAoyf -f yevikd dev elvat kaAn 8éa. H €€’ avaykaouov
amompooapTnon unopel va o8nyfoeL oe KAtappeLOn Tov LITOAOYLOTH 1| va Kataotpéel SeSopéva
0TO cVOTNUA apyElwV.

Ol -3 Kal -A ypnowomolovvtal yla va arompocapTioouy OAd Ta TPOCcAPTNUEVA CLGTHHATA ap)Eiwy,
oLUPWVA Kal UE TIG eMAOYEG TToL Sivovtal amo To -t, av vmdpyel. To -A, woTtdoo, §ev Ba emLyeLproeL
Va anonpocapTHoEL TO root cUGTNUA apXEiwV.

5.7. Alepyaocieg

To FreeBSD eival éva Aettovpyk6 cvotnua multi-tasking. Avtd onuaivel mwg kdbe oTryu umopouvv
va Tp€Youv mapandvw amod €va mpoypdupata. Kdbe mpoypappa mov TpEXEL OTOLASNTIOTE GTLyUN
ovopddetal Stepyacia (process). Kabe evtodn mov tpéxete Eekvdel TovAdyLoTov pia véa Stepyaoaia,
Kal LTAPYOLV KAmoleg Slepyacieg TOU GLOTHUATOG TOL TPEXOLV CUVEXELD Yl VA KPATOUV TO
ovoTnua og AeLtovpylia.

Kdbe Siepyacia yapaktnpifetal and €éva povadiko aplbuo mov ovoualetal ID Siepyaaiac | PID, kat
Omw¢ akplBwg cvuPaivel pe ta apyela, kdbe Siepyacia €yel €vav LSLOKTATN Kal €va ykpour. Ot
TIANPOYOPIEG TOL LSLOKTATN KAl TOL YKPOULT ¥peldfovtal yla va mpocadlopifetal mota apyeia kat
OLOKEVEG Umopel va avoi&el n ovykekpluévn Stepyacia, XpnoLUOTOWVTAG TIG ASeleg apyelwv mov
ocu{ntioape vwpitepa. OL meplocoTepeg Slepyaaieg €xovv emiong pla yoviky Siepyacia. H yovikn
Stepyacia eival exelvn n Stepyaocia mov Tig Eekivnoe. T'ia mapddetypa, edv TANKTPOAOYEiTE EVTOAEG
070 KEALVPOG, TOTE TO KEALPOG elval pia Slepyacia, kat kdBe evtoAn mov tpéxete etval eniong pia
Slepyaoia. Emouévwg kabe Siepyacia mov TpEYETE Ye ALTOV TOV TPOTO Ba €xel yovikn Slepyacia to
KEALQOG oag. H povn eCaipeon eival pia Siepyacia mov ovopddletat init(8). H init elval mévta n
npwtn Slepyaoia, kat emouévwg to PID Tng eival mdvta 1. H init &ekvd avtdpata amd tov mupriva
Katd Vv ekkivnon tov FreeBSD.

AVo Slaitepa xpoLUEG EVTOAEG Yl va mtapatnpeite TiIg Slepyaacieg oto ovotnua, eivat ot ps(1) kat
top(1). H evtoAl ps xpnowomoleitat ywa tnv mPoBoA} HlAG OTATIKAG AlOTOG TWV TPEXOVTWYV
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Slepyaotwyv, kat umopel va eyeavitel To PID tovg, mOon UVAUN XPNOLUOTOLOVV, TNV EVTOAN UE TNV
omola &exivnoav, kat AAAeg mAnpopopieg. H evtoAn top eppaviCel 0Aeg TIg TpEYovoeg Slepyaaieg, Kat
avavewvel TRy 006vn cag avd Atya evtepoOienta, eENOUEVWE Unopeite va mapatnpelte Tt akpLpwg
KAveL o vtoAoyLoty aag n deSopévn aTyun.

H ps, amd mpoemhoyr, eu@avifel pdvo TIC €VTOAEC TIOL TPEYOLV KAl aVAKOLV o€ €0dg. Ta
mapddetyua:

% ps
PID TT STAT TIME COMMAND
298 pb Ss 0:01.10 tcsh
7078 po S 2:40.88 xemacs mdoc.xsl (xemacs-21.1.14)
37393 po I 0:03.11 xemacs freebsd.dsl (xemacs-21.1.14)
48630 poO S 2:50.89 /usr/local/lib/netscape-linux/navigator-linux-4.77.bi
48730 p0 IW 0:00.00 (dns helper) (navigator-linux-)
72210 p@ R+ 0:00.00 ps
390 p1 Is 0:01.14 tcsh
7059 p2 Is+ 1:36.18 /usr/local/bin/mutt -y
6688 p3 IWs 0:00.00 tcsh
10735 p4 IWs 0:00.00 tcsh
20256 p5 1IWs 0:00.00 tcsh
262 v@ IWs 0:00.00 -tcsh (tcsh)
270 v0 IW+ 0:00.00 /bin/sh /usr/X11R6/bin/startx -- -bpp 16
280 vO IW+ 0:00.00 xinit /home/nik/.xinitrc -- -bpp 16
284 vO IW 0:00.00 /bin/sh /home/nik/.xinitrc
285 vO S 0:38.45 /usr/X11R6/bin/sawfish

Onwg pnopeite va Seite oe avtd o mapadetypa, n €€080¢ amd Vv ps mpoPdrietal oe otjAeg. PID
elvat to PID g Sepyaciag 6nmwg avagépape vwpitepa. Ta PID Stavépovtal amd 1, €wg 99999, kat
otav vrepPouv To 99999 Eekvovv amo v apyn (Eva PID Sev propel va anodobel Eavd av eivat ién
oe xpnon). H otiAn TT Seiyvel 10 tepUaTko (tty) TOL MPOYPAUUATOG TTOL eKTEAELTAL, KAl Urtopel va
ayvonOetl avti ™ otypn Siywg mpopAnua. H STAT vrodetkviel TNV KATAGTACN TOU TTPOYPAUUATOG,
Kal TaAL purmopel va ayvonBel. H TIME elval n xpovikn SLdpKela mov T0 MPOYPAUUA ATTACYOAEL TNV
CPU, avtd ocuviBwg Sev elval o xpOvog eKTEAEONG aYOV TA TTEPLOCOTEPA TIPOYPAUUATA KaBLGTEPOUV
ue dAieg epyaocieg mpwv amacyoAnocovv tnv CPU. H teAevtaia otiAn, n COMMAND eival n ypauun
EVTOANG TTOL 80ONKeE yla va TPECEL TO TPOYPAUUAL.

H ps(1) vnootnpifet Stapopeg emAoyeg yla va 0AAGEEL TNV YKAUA TWV TANPOQYOPLWV TOU
eueavitovtatl. Mia and Tig 7o XprioLueg emAoyEg etval n auxww. H a eppavifel mAnpo@opieg yla 0Aeg
TIG TPEYOLOEG Slepyaaieg, OxL uovo 1§ Sikég oag. H u eppaviel To dvopa Xpriotn Tov WELOKTATN TG
Siepyaoiag, 6mwg kat ™ xprong ™g wvnung. H x eppavifel mAnpo@opleg oxeTikd Ue TIG Slepyacieg
TWV SAUOVWVY Kal N ww avaykaget tnv ps(l) va gp@avioel 0AGKANpN TNV €vTOA YPAUUAG yla KdOe
Stepyacia, apov cuviBwg eppavifeTal Koppeévn AGyw TOL UNKOULG TNG IOV SEV XWPA VA eUPAVLIOTEL
oTnv 00ovn.

H €¢o80¢ ¢ top(1) etvat mapopota. Eva Selypa epyaciag tng potdlel cav avty:

% top
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last pid: 72257; 1load averages: 0.13, 0.09, 0.03 up 0+13:38:33 22:39:10
47 processes: 1 running, 46 sleeping

CPU states: 12.6% user, 0.0% nice, 7.8% system, 0.0% interrupt, 79.7% idle
Mem: 36M Active, 5256K Inact, 13M Wired, 6312K Cache, 15M Buf, 408K Free

Swap: 256M Total, 38M Used, 217M Free, 15% Inuse

PID USERNAME PRI NICE SIZE RES STATE TIME ~ WCPU CPU COMMAND

72257 nik 28 @ 1960K 1044K RUN 0:00 14.86% 1.42% top

7078 nik 2 0 15280K 10960K select 2:54 0.88% 0.88% xemacs-21.1.14
281 nik 2 0 18636K 7112K select 5:36 0.73% 0.73% XF86_SVGA
296 nik 2 0 3240K 1644K select 0:12 0.05% 0.05% xterm

48630 nik 2 0 29816K 9148K select 3:18 0.00% 0.00% navigator-linu
175 root 2 0 924K 252K select 1:41 0.00% 0.00% syslogd

7059 nik 2 0 7260K 4644K poll 1:38 0.00% 0.00% mutt

H €%080¢ eival ywplopévn oe §Vo topeic. H ke@aAida (oL mévte mpwTeg YPAUUES) eppaviCovv To PID
™G teAevtalag Slepyaciog mov €tpege, TNV Héon T @optiov (elval pia pétpnon mov Seiyvel mdco
QITaCYOANUEVO elval To ovotnua), 0 XpPOvog Aettovpyiag (uptime) tov cvotiuatog (amd tnv
teAevtaia emavekkivnon) kat v tpé€yovoa wpa. Ta dAAa otolyeia otnv ke@aAida oyetiCovtal ye To
VoUUEPO TWV Slepyaciwv mov TpExovv (47 oe auvth Tn mepinmTwon), mOoN UvAUn Kal XWpo swap
KATEYOLV Kal TOGO XPOVO £08eVEL TO OVOTNUA 0 SLAPOPEG KATAGTATELG AeLTovpyiag Tng CPU.

ITo KATtw axkoAovBEel pla oelpd amd OTHAEG, TOL TTEPLEXOUV TTAPOUOLEG TTANPOYOPLEG Ue TNV €€080 TNG
ps. Onwg kat vwpitepa unopeite va Seite To PID, To dvoua Xprotn, To mocooto xpriong tng CPU, kat
TNV €vToAfl pe tnVv omoia &ekivnoe n Siepyacia. H top(l) amd mpoemdoyr, eueaviCel eniong to
TT0G00TO UVAUNG TTOL XpnoLpomoleitat amo tn Stepyacia. Avth ywpifetal oe §Vo otiAeg. H pia eivat
YL TO GUVOALKO PEYEDOC UVAUNG TIOV XPELAGTNKE 1 EQPAPUOYT], EVW N AAAN yla To u€yebog g Uviung
IOV KATAVAAWVEL TNV TTapovoa oTiyun. Le avtd 1o mapddetypa pmopeite va Seite dtL o getenv(3)
xpeldotnke oxedov 30 MB RAM, aAAd Tnv tapovoa aTiyun xpnotpomnotel uévo 9 MB.

H top(1) avtdpata avavewvel To mePLEYOUEVO TNG KABe V0 Seutepoienta. AuTo pumopel va pvbutotel
UE TNV EMAOYN S.

5.8. Aaipoveg, Ziuata, kot Tepuatiouog Atepyaciwv

OTav XPNOLUOTIOLEITE €va KELPUEVOYPAPO, Elval EVKOAO va TOV EAEYYETE, VA POPTWVETE apyela, Kal
oTI8ToTE AAA0. AUTO cvuBaivel S1OTL 0 KELPUEVOYPAPOG TTAPEXEL AVTEG TIG SLUVATOTNTEG, Kal €MIONG
eneldn elval mpooaptnuévog o €va tepUATIkO. Meplkd mpoypduuata 8gv eival oxeSlaocpéva va
S0VAEVOLV PE GLVEXELG XELPLOUOVG aTTO TOV XPNOTN, KAl EMOUEVWE ATTOGLVEEOVTAL ATTO TO TEPUATIKO
ue Tnv mpwTn evkatpia. T mapddetypa, évag egumnpetntig web £odevel 6A0 TOL TO XPOGVO GTO Va
anavtd oe altiuata web, emopévwg dev ypeldleTal Kauld elcaywyn dedouévwv and Tov XpnoTn.
AMo0 mapamAjolo  mapadelypa  e@apuoyng, elval Ta MPOYyPAUUATA PETAPOPAG UNVULUATWV
NAEKTPOVIKAG aAAnAoypa@iag amd yia tonobecia o plav AAAn.

Ovoudlovpye avtd ta mpoypauuata dSaipoves (daemons). Ou Saipoveg NTavV YOPAKTAPEG TNG
EAANviKng pvBoAoyiag (ovUte kalol - oUTe kakol), ATav amAd UIKPA GLVOSEVTIKA TVELUATA TIOU
gkavav ypriowa Tpayuata yla tv avlpwmnotnta, Omws akplpwg kat ot Stakoulotég web kat
€ELUMNPETNTEG NAEKTPOVIKAG aAANAOYypaiag cripepa Kavouv yprowda mpayuata. Avtog eivat xat o
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AGyo¢ yla Tov omoio n uaokdt Tov BSD eivat 8w kal oAV Kalpo o xapovuevog daipovag pe maviva
O7I0p MaITOVTOLA KAl TNV Tplawva.

H ovopaoia twv mpoypayudtwv mov tpéxouvv oav daipoveg cvppatikd terewwvel e "d". To BIND
elvat To Berkeley Internet Name Domain, aAAd T0 TpAypATIKO TTPOYpAUUA TTOV TPEXEL OVOUALETAL
named, To TpOypaupa tov efumnpetnt) web Apache Afyetat httpd, o Saipovag eiréyyov twv
EKTUTTWTWV ypauunig eivat o 1pd kat oUtw kaBegRg. Avty eival amAd pa ovpfacn, OxL amOAVTOG
Kavovag, yla mapddetyua, o KUplog Saipovag nAEKTPOVIKG aAAnAoypaeiag ywa tnv €@apuoyn
Sendmail ovopdgetat sendmail, kat xL maild, 6Twg Ba TAV AVAUEVOUEVO.

Meplkég @opeg Ba xpelaotel va emkolvwveite pe tn depyacia evog Saipova. Evag Tpdmog ya va
yivel auto etval otéAvovtag (0mwg Kat oe kabe exteAéowun Siepyacia) ajuata (signals). Yndpyxouv
SLtdpopa crpata ov Uropelte va oTelAeTe - HEPIKA aTTO ALTA €XOVV ULA CUYKEKPLUEVN onuacia, eV
GAAa epunvevovTal péoa amo TNV €QApUOyH, Kal EMOUEVEWS ylo va LEPOVUE TIWG EPUNVEVOVTAL TA
onuata Ba mpémnel va StaBdoovpe NV TEKUNpiwon g epappoyns. Mmopeite va oteidete onfua oe
uwa Stepyacia pévo av oag avikel. Av oteidete ofjpa oe yla Sltepyacia mov aviKkel € KATTOLOV AAAO
ue kill(1) f kill(2), 8ev Ba oag enitpanel. H povadiky e€aipeon oe avtd, eivat o xpriotng root, mov
unopel va oTéAvel ofjpata otig Slepyacieg 0molovdAmoTe GAAOL XPHOTN TOL CLGTHUATOG.

To FreeBSD otéAvel emiong ofjuata o€ eQAPUOYEG OE UEPLKEG TEPUTITWOELG. Av uia epapuoyn eivat
YPOAUUEVN Adoxnua, kat mpoomafel va mpoomeAdoel pvijun mov 8ev TG avnkel, to FreeBSD otéAvel
otn Sepyacia to ofua Segmentation Violation (SIGSEGV). Av uwa e@apupoyq xpnolpomoince to
ovotnua eldomoinong alarm(3) ywa va eldomownOel petd Tnv mApodo plag Xpovikig mepLddov TOTe To
FreeBSD 0Oa oteiAel o Alarm signal (SIGALRM), kat ovTw kaB’e€nc.

Avo onuata umopovv va xpnolpononfovv yla va otapatijcovv pia dtadwkacia, To SIGTERM kat to
SIGKILL. To SIGTERM eivar o owotdg TPOTOG yla va otapatioovue ula Stadwkacia. H Siepyacia
avtidaufdvetatl to ofpua, ekteAel To otapdtnua kietvovtag 6Aa Ta apyeia avagopdg (log files), mov
TOAVWG va elval avoLyTd, KAl YEVIKWE TEAELWVEL OTISNTIOTE KAVEL TNV GUYKEKPLUEVN XPOVIKH GTLYUN
TIPLV OTAUATHOEL L€ UEPLKEG TIEPUTTWOELG N Stepyacia uropel va ayvorjoel to SIGTERM edv BplokeTat
0Ta Ulod Kdmolag epyaciag mov Sev ynmopel va Staxomet.

To onjua SIGKILL 8ev pmopel va ayvonbel and pia Stepyacia. Eivat cav va Aéel otn Stepyaoia, "Aev pe
eVELAPEPEL TL KAVELG, OTAUATA TWPA AUEOWS". Av oteidete To ofjua SIGKILL og pia Stadikaacia tdte 10
FreeBSD Oa otapatrioet Tnv Stadikacia dueoa .

AMa ofjpata mov mBavwg va BéAete va ypnolpomnoloete eivat ta SIGHUP, STGUSRT, kat SIGUSR2. Avtd
elval ofjpata yevikig xpriong, Kat 0Tav amooTEAAOVTAL KAVOUV SLA@OPETIKA TpAyuaTa avaAoya Ue

TNV EQUPUOYN.

Acg vnoBéoovpe mwg arAdiate To apyxelo pLOULoNg Tov egumnpPeTNTA SLASIKTVOL Gag, Kal WG Ba
0éAate va meite otov egumnpetnT) va Eavadlafdoel Tig pubuicelg. Oa unopovoaTe va GTAUATHOETE
Kal va enavekkwvijoete to httpd, aAAd avtd Ba odnyovoe oe pla xpoviky mepiodo O6mov o
egumnpetntic Oa éueve ekTOg Aeltovpyiag, kATl TOo omoio pmopel va elvatr avemBvounto. Ol
neplocotepol daipoveg eivat oyxedlacuyévol va amavtovv oe onfuata SIGHUP ywa tnv €k véou
avdyvwon Tou apyxelov pvbulong Toug. Emopévwg, avti va oTapaTioouUE KAl VA ENAVEKKLIVI|GOVUE
7o httpd Ba pmopovoape va tov oteidovye To onjua SIGHUP. Emeldn) Sev vmdpyel oLyKeKPLUEVOG
TPOTIOG OTNV ATAVTNON OUTWV TWV ONUATWVY, Kol Slapopetikol Salpoveg €xouvv SLaQOPETIKN
CLUTTEPLPOPA, TIPETEL VA SLABACETE TPWTA TNV TEKUNPLWAGN yla TOV CLYKEKPLUEVO Satyova.
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Ta ofjuata otéAvovtal ypnolpomowwvtag tnv evtoAn kill(1), émwg vmodewkviel to axkdAovbo
mapddetyua.

Procedure: ZtéAvovtag Zua o€ pia Atepyacia

AvTo T0 TapdSetypa Seiyvel mwg va oteidete ofjpa otnv inetd(8). To apyelo pvbulong g inetd
elvat 7o /etc/inetd.conf, kat n inetd Ba Eava-Slafdoel avtd o apyeio pvbulong étav Ba otarel
70 ofjua SIGHUP.

1. Bpeite o0 PID ng Slepyaciag, g omoiag embupeite va oteidete to ofjua. Evepynote
XPNOooTolwvTag TIg evtoAgg ps(1) kat grep(1). H evtoAl grep(1l) xpnotwuomoleitat yla va
PageL otnv €€080 ULag eVTOARG, yla TOUG aAQapPLOUNTIKOVG XapaKTPES oL €xete oploel. H
EVTOAN ekTeAeliTaL Ao Evav amAd Ypriotn, evw N inetd(8) ekteAeiTal amo Tov root, EMOUEVWG
Ba mpémnel va mpocBéaete TNV Aoy ax otnv ps(1).

% ps -ax | grep inetd
198 77 1IWs 0:00.00 inetd -wW

Emouévwg to PID tng inetd(8) eivat to 198. Le pepIKES MEPUTTWOELG Uropel va epgavifeTal
oTtnv €£080 n evtoAn grep inetd. Autd opeidetal oTov TPOTO Ye ToV omoio N ps(1) Ydyvel Tnv
Alota twv evepywv Stepyactwv.

2. Xpnowpomnowjote Tnv kill(1) ywa va oteirete to ofjpa. Emeldn n inetd(8) tpéyel amod tov root
Ba mpémel mpwta va xpnotponowjoete su(l) ywa va yivete mpwta root.

% su
Password:
# /bin/kill -s HUP 198

Onwg Kal pe TIg meplocotepeg eVToAég oto UNIX®, n kill(1) Sev Ba tunmwaoel Tinmote otnv
€€060 av n evtoAn eiye emituyia. Eav oteldete €va ofpa oe pla Siepyacia mov Sev oag
aviket Oa Seite kill: PID: Operation not permitted. Av mAnktpoAoyrjcete AdBog to PID
T0Te N} Ba oTeldete TO onfua o AdBog Siepyacia,katL Tov punopet va etvat acynuo, 1, av eiote
TUXEPOG, Ba €xete oteidel To0 ofjpa oe éva PID mov 8ev ¥pnoLUOTOLE(TAL T CLUYKEKPLUEVN
oTlyun, kat Oa Seite kill: PID: No such process.

TI'ati va ypnowomnoujoste tnv evtoAr /bin/kill;

[ToAAG keAVEN mapgyxouvv TNV evTtoAnl kill wg evowpatwpevn €vtoAr. Auto
onuaivel mwg To k€ALVYOG Ba ateidel To onjua dueoa, avti va tpé€el to /bin/kill.
o Avté pmopel va eivat mOAV xprolpo, oAAG SLa@OPETIKA KEAVQN €XO0UV
Sla@opeTiky oLVTAEN yla Tov Kaboplopd to dvoua ToL GUATOG TTOL TTPETEL VA
arootaAel. Avti Aoutdv va mpémel va udbovpe OAEC TIG MEPUITWOELS ,elvatl
EVKOAOTEPO ATTAA VAL XPNOLUOTIOLOVUE TNV EVTOAY /bin/kill -+ dueoa.

H amootoA GAAWY oNnUATWwY YoLadel mapa ToAD, armAd avtikataotiote to TERM ] to KILL otn ypapun
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EVTOAWV UE KATTOLO GAAO.

H @po6vevon tuxainv Slepyactwv oto cvotnua puropel va eivat kaxkn Wbéa. I8waitepa,
o n init(8), ue PID 1, eivat oAV el8kn. H ektéleon tng evtoAnlg /bin/kill -s KILL 1

elval évag ypfiyopog Tpoémog va ofrjoete to ocvoTnua oag. ITdvta va eAéyxete 600

(QOPEG TIG TAPAUETPOLG TTOV Xpnotponoteite pe tnv kill(1) mpwv miéoete Return.

5.9. KeAvon

YXto FreeBSD éva peydAo pépog tng kabnuepwvig epyaciag yivetat oe €va meplBdAiov ypapung
EVTOAWV ovopatt kéAvpog (shell). H x0pla §ovAetd Tov keAV@oLE eival va maipvel EVTOAEG amo TO
KAVAAL €L0080V Kal va TG ekteAel. Mepikd KeAVEN €XOUV €VOWUATWUEVEG AELTOVPYIEC WOTE va
BonbBovv oTIg KabnuepLvEG TpoypauuaTiouéveg epyaacieg omwg Staxeiplon apyeiwv, file globbing,
ene€epyacia YpaUURG EVTOAWVY, HOKPOEVTOAEG, Kal HeTaPAnTég meplfdArovtog. To FreeBSD
SlatiBetal pe Stdpopa keAVEN, 0mwg to sh, To Bourne Shell xat To tcsh, to BeAtiwpévo C-shell.
Awdgopa dAAa keAvyn etval Stabgopa amd v LuvAioyn twv Ports Tov FreeBSD, onwg ta zsh kat
bash.

ITolo k€ALEYOG va xpnotpomnoujoete; Eival mpaypatika 6€pa yovotov. Edv eiote mpoypappatioT g o€
yAwooa C 6a atcbavBeite meplocdtepo olkeiog pue ta keAVEN TUToL C, 6TwC To tesh. Edv épyeote amd
70 Linux 1| elote véog oe meplfdArov ypauuig evtodwv UNIX® pmopeite va §okipdoete o bash. H
ovoia eival mwg kabe kEALEOG €xel POvaSIKEG ELOTNTEG TTOL pmopel va ouvePYaoTovV WE TO
neplpaAAov epyaciag tng mpoTiunong oag, Kat emouévwg elval emiAoyr] oag molo KEALVYOG va
XPNOLUOTIOLOETE.

Mua kKol 1810TNTA OAWV TWV KEALQWV €LvaL N AUTOUATI CUUTANPWON OVOUATWVY apyeiwv. A@ov
€XETE MTANKTPOAOYNOEL TA MPWTA YPAUHATA HlaG VTOARG 1} €vOG ovouaTog apyxeiov av mEceTe To
TANKTPO Tab 67O TANKTPOAAGYLO, TOTE TO KEALPOG AVTOUATA B OAOKANPWAOEL TO LITOAOUTO TNG EVTOANG
1 Tov ovouartog apyeiov. Ag Swoovue éva mapddetyua. Ag vtoBéoovue mwg €xete SVo apyeia foobar
kal foo.bar. Av BéAete va ofrjoete to foo.bar Oa mpémel va mAnktpoAoynoete rm fo[Tab].[Tab].

To kéAv@og Ba Tumwoel avtopata rm foo[BEEP].bar.

To [BEEP] eivat 70 koudouvL NG KOVOOAQG, TO 0moio pag mAnpogopel mwg dev fAtav Suvvatov va
0AOKANPWOEL TO OGvopua TOL apyelov SLOTL LTAPYOLVY MEPLOCOTEPA ATIO €Va OVOUATA APYELWV TTOV
tatptagovv. Ovtwg to foobar kat to foo.bar &exwovv pe fo, kKaL 70 KEALPOG KATAYEPE va
ovumAnpwoel w¢g to foo. Av TANKTpoAoyrHoete emumAéov ., Kal YeTd mAAL Tab, To0 kéAvpog Ba
KATAPEPEL VO CUUTIANPWOEL TO LITOAOUTO TOL OVOUATOG apyeiov yla oag.

A0 8laitepo YOpAKTNPLOTIKO TOL KEAVQOULG elval n xprion twv PeTapAntwv mepfairovtog. Ot
puetafAntég  meplfdArovtog  elvalr  éva  Cevyog  HETAPANTWV/KAESWY  amobnkevpéva  oTOV
mePLBAAAOVTA XWPO TOL KEAVPOULG AUTOG 0 XWPOoG Urtopel va Stafaotel amod omolo8imoTe mpoypauua
TIOL KOAeltal armo To KEALVPOG, Kal £ToL TEPLEXEL TANBOG pubuicewv mpoypappdtwv. AkorovBel pia
Alota pe ovviBelg petafAnTég mepBAAAOVTOG Kal TN onuacia Toug:

MetaBAnTi Meprypaen
USER ‘Ovopa Tov Tpéyovta XpRoTN.
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MetaBAntiy Ileprypaon

PATH AloTa KataAdywv yla Ty avalitnon
EKTEAECLUWVY XWPLOUEVN UE AVW-KATW TEAELEC.

DISPLAY Ovoua §iktvov ™G 006vng X11 mov etvat
Slabéoun yla ovvdean, av vmapyeL

SHELL To evepy6 KEAVQOG.

TERM To Gvopa Tov TOTTOL TOL TEPUATLKOV XPHOTN.

OpiCel TIg SLUVATOTNTEG TOL TEPUATIKOV.

TERMCAP Eyypa@n otn Bdon Sedopéviv KwSikwv escape
yla 8Ld@opeg AeLTOVPYLeg TEPUATIKWV.

OSTYPE O TUTIOG TOV AELTOLPYLKOV GLATHUATOG TT.X.,
FreeBSD.

MACHTYPE H apytrektovikr) CPU otnv omoia SovAevel To
ovoTnua.

EDITOR O TPOoeMIAEYUEVOC KELUEVOYPAPOG TOVL XPHOTH.

PAGER To PoemAeyUéVo TPdypapua GEALSOToiNoNg
TOUL XPNOTN.

MANPATH Alota kataAdywv yla tnv avalnTnon Twv

oeAibwv PonOeiag (man pages) xwpLouévn pe
AVW-KATW TEAE(EC.

O oplouog plag petaPAntic meplBaArovtog Sla@épel KATWG amd KEALEOC o KEALPOG. T
mapdSelyua ota KEAVQN TUMOL-C, 0TIWG Ta tesh kat csh, Ba TPEmeL va XPNoLUOTOU OETE TNV setenv yla
va oploete petaPAntég meplfdArovtog. e keAV@nN Bourne 6mwg ta sh wat bash, Ba mpémel va
xpnolpomoleite Tnv export yla va 0éoete TIg TpEYovoeg uetaPAnTtég meplfdArovtog. I'ia mapddetyua,
yla va oploete | va petatpépete tnv yetaPAnti neptpairovtog EDITOR, oe csh 1} tesh Ba mpémel va
Swaoete pLa evtoAn mov va Bétel Tn petaPAnti EDITOR oto /usr/local/bin/emacs:

% setenv EDITOR /usr/local/bin/emacs

I'ta keAVYn Bourne:

0,

% export EDITOR="/usr/local/bin/emacs"

Mmopeite emiong oTta MePLOGOTEPA KEAVQON Vva avanmTtyooeTe TIG UETAPBANTEG mePLPEAAOVTOG
TOTMOOETWVTAG UMPOOTA TOLG TOV Yapaktripa $. F'a mapadetyua, n echo $TERM Ba Tunmwoetl v TR
IOV €xovpe B€ael otV PeTAPBANTY, SLOTL TO KEALVYOG avanmTtvooel TNV $TERM kal mepvd TNV T NG
otnv echo.

Ta keAV@N XPNOLUOTIOLOVY UEPLKOVG ELSLKOVG XAPAKTIPEG, TTOV OVOUALoVTaL meta-YapaKTpEeS yla

eupavioelg Slaitepwv dedopévwv. O mo Kowog €€ avtwv eivat o yapaktipag , o omolog
avTLTpoowneVeL omoLodAmoTe oAQopLBunTLKS YopokTApa ot £éva Ovopo opxelov. Auvtol or eLdikol
meta-yapokTiipec pmopolv va xpnotpomoinBolv yLa vo kévouv filename globbing. lia mapédeLypa, av
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mAnkTpohoyfoeTe echo * elvaL oxeddv 1o (bLo pe 1O vo doeTe 1s 6LOTL To kEAvgog maipvel OAa Ta
apxelo mou TaLpLalouvv pe Kal ta mpowbel oTNV ypauun eVToAwyv yla tnv echo.

T va epmodioete 10 KEALQPOG va emegepyactel AVTOVS TOVG ELSLKOVG XAPAKTPEG, Umopeite va
Xpnolpomou)oete 70 oVUPoA0 Slaguyng (escape) TOMOBETWVTAG UTMPOCTA TOUG o SeELOGTPOPN
kdBeto (\). H echo $TERM Tumwvel Tov TUMO TOL TEPUATIKOV oag, evw N echo \$TERM tumwvel amid
$TERM.

5.9.1. AAAaCovtag to KéEAvwog cag

0O €VKOAAGTEPOG TPOTIOC YL VA OAAAEETE TO KEALPOC GAC Elval va XPNOLUOTOUJCETE TNV EVTOAN chsh.
Tpéxovtag tnv chsh Ba o8nynbeite oTov Kelevoypd@o mov €xete O€oel otV WPETAPANTN
nieptpairovtog EDITOR, evw av Sev €xete B€oel, Ba oSnynbeite 0T0 vi. AAAAETE KATAAANAQ TN YPOAUUN
"Shell:"

Mmnopeite eniong va Swoete otnVv chsh v emioyn -s, avth Ba Boel To KEALEPOG yLa cag, Sixwg va
XPELOOTEL va YPNOLUOTOLNOETE TOV KeElPevoypao. T mapdadetypa, av BéAete va oAAAgeTe TO
KEALPOG oag o€ bash, n ak6A0LON eVTOAR elval akpLBwg aLTO TTOL XPELALEDTE:

0,

% chsh -s /usr/local/bin/bash

To kéAvpog ato omolo embupeite va petaPeite mpémet va elval Kataywpnuévo ato
apyelo /etc/shells. Av €xete eykaTaoTHOEL EVA KEALPOC QIO TN GUAAOYY| TWV POrts,
TOTE ALTO Ba Tpémel va €xel NdN yivel. Av €yKATAOTACATE TO KEALPOG UOVOL GAG,
TOTe B TpémeL va ekteAéoeTe TN Sladikacia Tov akoAovOel.

o Av yla mapddetyua, eykatactioate To bash ydévol oag kat to TomobeTiocATE GTOV
/usr/local/bin, tote Oa mpémel va SwaoeTe:

# echo "/usr/local/bin/bash" >> /etc/shells

Kat petd Eavatpegte tnv chsh.

5.10. Kewuevoypapot

Apxetég pvBuioelg oto FreeBSD yivovtal pe ene€epyacia apyeiwv kepwévov. T'ia avtd to Adyo, Ba
NTav KOAR W6€a va eColkelwOeite pe €va KELWEVOYPAPO. APKETOL TTEPLEXOVTAL OTO PACIKO GLOGTNHA
oL FreeBSD xkat moAAol meplocotepol eivat Stabéopol otnv LuAioyn twv Ports (Ports Collection).

O €UKOAOGTEPOG Kol amAOVOTEPOG KELUEVOYPAPOS yla va udbete ovopddleTal ee, TOL onuaivel easy
editor (eUk0AOG KELUEVOYPAPOG). T'la va EEKIVOETE TOV ee, TTPEMEL VAU TANKTPOAOYHOETE GTNV YPAUUN
evToAwv ee filename 6mov filename eivatl o dvopa tov apyeiov mov BéAeTe va enegepyaoteite. T'a
mapddelyua, yla va emegepyaateite to /etc/rc.conf, mAnktpoAoyeite ee /etc/rc.conf. MOALG elc€ABeTE
070 ee, OAEG OL EVTOAEG YLA VA XELPLOTELTE TIG AELTOVPYIEG TOV KELUEVOYPAPOL AVAPEPOVTAL GTO TTAVW
uépog NG 006vng. O yapaktipag kaméAo N onuaivel to mARkTpo Ctrl, emouévwg "e onuaivel mwg
TIPETEL VA TANKTPOAOYNCETE TOV cLuvSvacuo MTARKTpwyY Ctrl + e. 'l va Byeite and to ee, mMELeTe TO

122



MANKTPO Esc, kal emAéyete leave editor. O kelpevoypd@og Ba cag MPOTPEPEL VA GWOETE TUXOV
aAAay€g, av €xete enegepyactel To apyeio.

To FreeBSD mapéyetal emiong Ye mo eEeALyUEVOUG KELUEVOYPAPOLG OTIWG TO EVOWUATWUEVO GTO
Baowo ovotnua vi. To Emacs kat to vim, eivat pépog tng LuvAloyng twv Ports tou FreeBSD
(editors/emacs «xat editors/vim). Avtol oL KELWEVOYPAPOL TIPOCPEPOUV TOAAEG TIEPLOCOTEPEG
AeLToupyieg Kat SuvatdTNTEG, YUE KOGTOG ALENUEVN TTOAVTTAOKOTNTA Kal SUCKOALA eKpdONnoNng. Lotdco
av oxedlalete va enetepyaoteite apketd Kelpeva, n ekuadnon evog LoyupoL KELUEVOYPAPOL OTIWG TO
vim 1] To Emacs 6a oag yAutwoel oAU mepLocdTePO Xpovo enegepyaaciag atnv mopeia.

[ToAAEG e@apPUOYEG TIOL ¥PeLdletal va aAAd&ouv kamolo apyeio i amattovv amd To XPHROTN va
TIANKTPOAOYNGEL KATIOL0 Ke{pevo, Ba avoiouv autouata KAToLo KELWEVoypa@o. I'ia va aAAAgeTe ToV
TIPOETUAEYUEVO KELUEVOYPAPO, Ba Tipémel va B€oeTe KATAAANAN T oTnV peTtaPAnth meptBdArovTog
EDITOR. Agite Tnv evotnTa KEAVON yla TEPLOCOTEPEG AETITOUEPELEG.

5.11. ZUOKEVEG Kl APYELN CUCKELWV

Yuokevn elval évag 0pog mou ava@épetal oe oxéon Ue Asttovpyleg hardware evog ouoTiuaTOG,
neplaupavovtag §{oKovg, EKTUMWTEG, KAPTEG YPAPIKWY KAl TANKTPOAOyLa. Katd tnv ekkivnon tov
FreeBSD oL meplocdtepeg mAnpo@opieg mouv avaypd@ovtat otnv 000vn elval oLOKELEG TOUL
avayvwpiovtal and o cvotnua. Mmnopeite va Eavadeite Ta unvopata ekkivnong, Stapdafovtag to
/var/run/dmesg.boot.

T'a mapddetypya, acd0 eivat o mpwtog 08nydg IDE CDROM, evw to kbd0 avtutpoowmevel To
TIANKTPOAGYLO.

LTIG TEPLOCOTEPEG AMO AVTEG TLG CUOKEVEG O €va AELTOVPYIKO cvoTtnua UNIX® n mpdofacn mpémnel
va yivetal Stapéocov elikwv apyeiwv mov ovoudfovtal apyeia ocvokevwy, Kal eival tomobeTnuéva
0TOV KatdAoyo /dev.

5.11.1. Anuovpywvtag Apyeia ZuoOKELWV

Otav mpocBETeTe Ula VEA OLOKELH OTO OLVOTNUA 0aG, N UETAYAWTTICETE TNyaio kKwdka yla
LTTOGTNPLEN VEWVY 08NYWV, TPETEL VA SNULOLPYOVVTAL VEA apYEla GUOKELWV.

5.11.1.1. DEVFS (DEVice File System)

To ovotnua apyelwv ocvokevwv 1, DEVFS, mapéxel mpocBacn 0T0 XWPO OVOUATWY GUOKELWV TOU
nuprva (device namespace) ato global cVoTnua apyelwv Tov cuoTiuatog. Avti va dnulovpyeite Kat
Vo UETATPEMETE apyela cuokevwV, To DEVFS ouvtnpel yia cag avtd o Slaitepo cvotnua apyeiwv.

Aeite Vv oeAida Bonbeiag devfs(5) yla meplocdtepeg TANPOPOPILEG.

5.12. TOTOL EKTEAEGLUWV

T'a va kataAdPete ylati to FreeBSD ypnowpomnotel tov tumo elf(5) Ba mpémel mpwta va yvwpilete
UEPLKA TPpAyUaTa YLa TOUG TPELS "Kuplapyoug” TUMOVG eKTEAEGLUWY Yla TO UNIX®

e a.out(5)
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O mMaAaLOTEPOG Kal TTLO "KAAGGIKOG" TUTTOG avTIKELWEVWY ToL UNIX®. Xpnolpomolel yla pikpn Kot
ouumtayn KeQaAiSa pe éva paywkd vovuuepPo oTnv apyr] TTOL GLXVA XPNOolHoToLleiTal ywa va
xapaktnpiCet tov tOmo (Seite ylwa meplocoTepeg mMAnpo@opieg tnv a.out(5)). Ieptéxel Tpla
QopTwpeva Tunuata: .text, .data xat .bss kat enumAéov €va mivaka cLPBOAWY Kal éva mivaka
OAQPUPLOUNTIKWV XAPAKTHPWV.

* COFF

O t0mog avtikelpwévouv SVR3. H ke@aAiba twpa amoteAsital and éva mivaka Topéwv, woTe va
UTTOPOVUE VA £XOVUE KATL TApandvw amod anAd .text, .data kat .bss.

* elf(5)

0 8uddoxog Tov COFF, meplapyfavel moAAamAd Tuiuata kat S€xetal Tiég 32 1 64 bit. To Baowko
uelovéktnua: O ELF oxedldotnke pe v mpovmobeon mwg Ba vmripxe uévo éva ABI yla kabe
OPXLTEKTOVIKA oLOTAUATOG. AUTH N LOBEON elval OUWG ECPAANEVN TWPA, APOV aKOUN KAl 6TOV
EUTTOPLKO KOGUO TOL SYSV (670U LItdpyouvv ToLAdyLoTov Tpia ABIL: SRV4, Solaris, SCO) 8ev LoyveL

To FreeBSD mpoomabel va emepdoel avtd 1o mpoPANUa mapéyovtag €va Bondntikd mpoypapua
ue To omoio umopovye va evowuatwoovue (branding) oe éva ekteAéotpo ELF TI¢ mAnpogopieg yla
70 ABI mov elvat ovpyfatd pe avtd. Asite Tnv oeAida manual tov brandelf(1) ywa meplocdtepeg

TIANPOYopiec.

To FreeBSD mpoépxetal amd TOV "KAQOGOIKO" YwPOo Kal HEXPL TNV apxy TG oepds 3.X,
XPNOLUOTTOL0VGE TOV TUTIO a.0ut(5), pia texvoAoyia Sokiuaouévn Kal anoSedetyuévn o€ TOAAEG YEVIEG
ek800ewv TOL BSD. AV Kal N UETAYAWTTLON KOl EKTEAEDN EYYEVWV EKTEAECLUWY (Kal TUPAVWV) TUTTOV
ELF fjtav Suvat ota FreeBSD ovotiuata nén amd 7oAV kapd mpwy, to FreeBSD apykd
avtiotddnke otnv "wlnon" ywa kabiépwon tov ELF wg mpokaboplopyévou tumov. T'ati; Otav o
KOOMO0G ToL Alvoug éxkave tnv odvvnpn petdfaon mpog to ELF, Sev jTav 1660 yla va EeUyeL amod Tov
TUTIO EKTEAEGLUWV a.0ut 0G0 Yla VA AVTIHETWTIGEL TO SUOKAUTITO SIKO TOUG UNYAVIGUO KOLVOXPNOTWV
BpALoONKwV, o omoiog PaciCovtav oe jump-tables kat mpokaiovoe UeYAAn Suoyxépela oTnV
KATAOKELH TOUG, TOGO GTOUG TIPOYPAUUATIOTEG OGO KAl GTOUG UETATIWANTEG. ATIO TN OTLYUR TOL TA
Slabéopa epyareia tov ELF mpooépepav AVon 6To mpoBANUa Twv Kowwv BAodnkwv kat €ywve
YEVIKWG artoSeKTO Twg Tav "o §pOU0G TPog Ta eUnpog”, £ywve anodektd to avaykaio k6oTog g
UETAPOPAG Kal emLTeEVXONKE N puetakivnon. O unyavioudg kowoyxpnotwv BLpAtodnkwv tov FreeBSD
Baoietal oe peydro Babud otov avtiotol o unxaviopo tov SunOS™ tng Sun kat eivat moAD €VKOA0G

atn xpnon.
Tote, yatl vtapyxovv TOoOL SLaPOopPETIKOL TUTIOL;

[Tiow oT0 oKOTELVO TTaPEABOV, LTI PXE ATAG hardware. Autd To anmAd hardware vrootpLle €va amAo,
UKpO ovotnua. To a.out RTav amdALTA KATAAANAO yld TNV AVATTAPACTACH EKTEAECIUWY GE AUTO TO
anAd cvotnua (éva PDP-11). Otav o ko6opog dpyloe va peta@épet to UNIX® amd auvtd 1o amnAo
ovoTNUa, Statnpribnke o TUTOG a.out ylaTli ATAV IKAVOTTOUNTIKOG Yl Ta TpwTa ports Tov UNIX® oe
OpXLTEKTOVIKEG OTtwG N Motorola 68k, VAXen, KTA.

MeTémelTa KATTOL0G AaUTTPOG unyavikdg hardware amo@daoioe mwg a@ov Ymopovsoe va eEAVAyKATeL
TO AOYLOULKO va KAveL TOoa TpdYelpa KOATA, Ba urmopovoe eniong va mapaieliel uepLkeg TUAEG and
0 oxedlaoud wote va emtpéPel otov muppva ™G CPU va tpé€xel ypnyopotepa. Av Kat
Slaokevdobnke wote va §0VAeVEL pe avTO To VEo eidog hardware (yvwotd ofjuepa wg RISC), o TUmOG

124


https://man.freebsd.org/cgi/man.cgi?query=a.out&sektion=5&format=html
https://man.freebsd.org/cgi/man.cgi?query=elf&sektion=5&format=html
https://man.freebsd.org/cgi/man.cgi?query=brandelf&sektion=1&format=html
https://man.freebsd.org/cgi/man.cgi?query=a.out&sektion=5&format=html

a.out ATav TEAKA aKATAAANAOG yLa avTd, Kat £Tal oXeSLAGTNKAV TTOAAOL VEOL TUTTOL yLa va emLTeLyDel
KaAUTepn anodoon amnod to hardware amo 4tL jTav Suvatdv Pe Tov aTAG Kal TEPLOPLOTIKO TUTO a.out.
E@evpédnkav Sldgopol tumotl 6mwg ot COFF, ECOFF, xat pepwkol dAAOL AlyOTEPO YVWOTOL, Kat
gpevvnOnkav oL meploplopol Toug womov ta npdyuata otabepomnotidnkav oto ELF.

EnutAéov, 1o Yué€yebog Twv TPOYyPAUUATWY YIVOTAV OA0 KOl UEYAAVTEPO Kal oL iokol (Kal N QuoLKN
UVAUN) NTaV akOUn OXETIKA UKpol Kal KAwg €tal yevvnonke n W€a g kowig BLpAodrikng. To
ovotnua VM éywve emniong meplocdtepo mepimioko. Kdbe pia anod tig BeAtiwoelg ywvotav pe Bdon tov
TUTIO a.out, TTOL OUWG YWOTAV OA0 Kal Tilo SVoYpnoTog e kdbe véa mpooOnkn. Emumpdobeta, o
KOopog fbeie va @optwvel THAMATA SLUVAULIKA €vw TO CLOTNUA ATAV Ot QACN E€KTEAEONG, 1 va
eCalelpel pépn mpoypauudtwv a@oL eixe ektedeotel 0 kKwSKag apywkomoinong (init) wote va
e€owkovounBel puolky pviun kat xwpog swap. Ol YAWGOEG TPOYPAUUATIOUOD YLVOVTOLGAY aKOUA
Lo TIEPITTAOKEG Kal 0 KOOUOG BeAe auTOUAT QOPTWON Kal EKTEAESN KWSKA TPV TNV KANON TNG
main. 'Eywav mpoxelpeg Stopbwoaelg (hacks) otov Tumo a.out wote va cvuPadifel pe OAEG aLTEG TIG
aAAQYEG, Kal TTpAyuaTtt, ywa pla mepiodo €8elyve va Aettovpyel. Me tov Kalpd Ouwg, @Aavnke OtL 0
TUTOG a.out 8ev Ba pmopovoe va avtene&éAfel oe dAa avtd Ta mpofAfuata, aeov Ba €mpeme va
avanTUOOETAL OUVEXWG Kal HE TepimAoko tpomo. Av kat to ELF €Alvve moAAd amd autd Ta
npoPAQUaATA, N HETAPBOON O AUTO €VOC GLOTHUATOG OV Packd Aeltovpyovoe, Ba odnyovoe oe
o8uvnpég kataotaoels. Etol o Tumog ELF €mperme va mepLUEVEL UEXPL TN GTLY U] OTTOL N TAPAUOVH GTO
a.out 6a Snulovpyovoe meplocdTePa TPoPAUaTa amnd OTL n uetdpaocn oto ELF.

QoT1600, 660 0 KALPOG TTEPVOVCE, KAl T EPYOAeia HETAYAWTTIONG QIO TA OTola TIPOEpXOVTAL TA
avtiotolya epyaieia tov FreeBSD (elikdtepa o assembler kat o loader), avamtoxOnkav mapdAinia
oe 800 8évipa. To S8évtpo Tov FreeBSD mpocoBece kowveg PpAlobnkeg kat §10pbwoe kdmola
o@dApata. H oudda tov GNU mov elye apykd ypapel autd ta mpoypdupata, ta éypade ava Kat
MPOCOecE EVKOAGTEPN LTIOGTIPLEN Yl KATACKELY cross compilers, Tnv evowudTwon SLaQopeTIKWY
TUTIWV KATd BoVANGIN, KA. Av kKal moAAol {nTovoav va KATACKELOOTOVV cross compilers yua
FreeBSD, ftav Aatvyol, a@ov o maAldg mnyaiog kwdikag tov FreeBSD ywa ta as kat ld ta €kave
axatdAAnAa. H véa aAvaoiba epyaieiwv tov GNU (binutils) vmootnpilet cross compiling, ELF, kowvég
BLpAL0ONKeG, mpoekTdoelg C++, KTA. EmumA£ov, moAAol TpITOL KATACKEVAOTEG TTPOCPEPOVV EKTEAETIUA
ELF, kat e{vat ToAV KaAS va UrmopovVv va eKTeAeaToVV 6T0 FreeBSD.

O ELF elval 1o eK@paoTIKOg amd Tov a.out Kal TEPLOCOTEPO EMEKTAGIUOG 0TO Bacikd cvoTnua. Ta
epyaieia ELF elval evkoAdtepa oTnv cuvTipnon Kat TPoc@EPouV LITOOTNPLEN yLla cross compilers,
KATL IOV elval TOAV onUavTIKO yla ueptkoug avBpwmoug. Mnopel o ELF va eivat Alyo mio apyog and
TOV a.out, aAAd n Stapopd Sev etvat atednTh. Yndpyouvv eniong moAAEG dAAeg SLa@opEg HeTAEL TOLG,
0€ AETMTOUEPELEG OTIWG TOV TPOTIO OV AVTLOTOLY(OLV GeALSeC, TTOVL XelpifovTal Tov KwSika init, KAT.
Kautd and avtég Sev etvat moAV onuavtiky, 0AAd wotdco ev mavovv va eival Stapopég. Me tov
Kalpo n vmootiplgn yw to a.out Ba amopaxkpuvlel amd tov mupriva GENERIC, kat teAkd Oa
apalpebel evtedwg ammd Tov TLPAVA OTAV €KAEIPEL OAOKANPWTIKA N aVAYKN EKTEAEONG TAAALWV
TPOYPAUUATWY TUTTOV a.out.

5.13. T'wa ITeprocotepeg ITAnpoopieg

5.13.1. ZeAiSeg BonOeiag

H mwo katavonti texkunpiwon oto FreeBSD mpoo@épetal pe tn popen Ttwv oeAidwv Ponbeiag
(manual pages). Zxeddv yla kdbe mpdypayya tov cvoTiuatog Sivetal pla cvvToun ava@opd mov
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e&nyel T1¢ Paoikég Aettovpyieg kat Stagopa A a Bépata. AvTég oL oeAideg mpoBAAAovTal pe TV
evtoAn man. H yprion tg evtoAng man eivat amin:

% man command

omouv command eivat To dvopa TNG €VTOANG ywa Tnv omoia embuyeite va pdabete MEPLOCOTEPES
nAnpo@opieg. T'ia mapadetyya, yla va Habete mepLocdTEPA yLa TNV EVTOAN 1s TANKTPOAOY{OTE:

% man 1s

To online manual ywpiCetal oe T€coeplg aplOUNUEVEG EVOTNTEC:

EvToAég xprotn.

KAjoelg cuoTtiuatog kat aplopol cQaApaTwy.
Yuvaptioelg Twv BLpAodnkwv g C.

0d8nyol cuokevWV.

TomoL apyeiwv.

IMayviSia kat AAAeG e@apuoyEg SlackeSaong.
Aldgopeg mAnpogopiec.

LuVTpNoN CLCTAUATOG KAl EVTOAEG AELTOLPYLAG.

© ® N o ok w o=

Avdmtuén mupriva.

Le UEPLKEG TIEPUTTWOELG, TO (510 BEPa pumopel va eppavifetal oe MeEPLOCOTEPEG EVOTNTEG TWV GEAISWV
Bonbeiag. I'ia mapddetyua, vdpyet n evToA xpnotn chmod kat n kAon cvotiuatog chmod(). e avty
N nepintwon, unopeite va neite otnv €vToA] man mota akpLPwe BEAeTe eMAEyoOVTAG TNV EVOTNTA:

% man 1 chmod

Me autov Tov TPOTo Ba eppaviatel n oeAida Bonbelag ya v evtoAn xpriotn chmod. Ot avagopég ot
ua 8k evotnta Twv ceAibwv PBonbeiag TomobeTovvTal mapadooiakd yéoa oe mapévbeon oTnv
TUTWUEVN TeKUnplwon, emopévwg to chmod(l) avagépetat otnv evtoA xprjotn chmod kat To
chmod(2) avagépetatl atnv KAjon GLGTHUATOG.

AvTo eival ypriowo 6tav yvwpifovue to dvoua tng eVTOANG Kal amAd embupovue va uabouvpe mwg va
TNV XPNolomoltjoovue, aAAd TU yivetat av 8ev yvwpifovye To Ovoupa Tng Mmopeite va
XPNOLMOTIOL|OETE TO M3n yld va avalnTioete AEEELG KAELSIA QO TIG TIEPLYPAPEG TWV EVTOAWV
XPNOLLOTTOLWVTAG TNV eMAOYN -k:

% man -k mail

Me tnv evtoA avth Ba eppaviotel pia Alota amd eVvToAEG oL mePLEXOLV TNV AEEN KAELSL "mail" otnv
TEPLYPAY] TOVG. AUTO lval avTioTOLKO UE TO VA XPIOLUOTTOLOETE TNV EVTOAN apropos.
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Emouévwg, PAEMETE OAEG AVTEC TIG YOLOTOLIKEG EVTOAEG GTOV /usr/bin aAAd Sev €xeTe TNV TOPAULKPN
L8€a TOL TL TTPAYUATIKA KAVOULV; ATIAG TANKTPOAOYNOTE:

o

cd /usr/bin
man -f *

o

o

cd /usr/bin
whatis *

o

70 omoio kdveL akpLBwg to 8to mpdyua.

5.13.2. GNU Info Files

To FreeBSD mepllapfdvel TOAAEG e@aPUOYEG KAl BonONTIKA TpoypAUpaTa Tov €xouv Snulovpyndet
and tnv Free Software Foundation (FSF). IIépa am6 tig oeAibeg Bonbelag, ta mpoypdupata autd
napéyovtal pe tekunpiwon popeng hypertext oe apyeia mov ovopdagfovrtat info kat ta onmoia pumopeite
va mpofdAiete pe v €vtoAn info f, av €YeTe €yKATACTNOEL TO emacs, UEow TNG KATAGTUONG
Aettovpyiag info mode Tov emacs.

T'la va xpnolpomnowjoete tnv evtoAn info(1), anAd TAnkTpoAoyfoTte:

% info

T'a yla ovvtoun ewoaywyr|, TAnKTpoAoynote h. Tia pia ypryopn ava@opd eVToANG, TANKTPOAOYHOTE
7.
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Chapter 6. Eykatactacn EQapuoywv:
IMakeéta kat Ports

6.1. ZVvouyn

To FreeBSD ouvodevetal amd pia mAovola cLAAOy amd mPOoypAupata cav HEPOG TOL Bacikov
ovoTiuatog. Ouwg, Atya pmopel va kdvel kamolog mpv Bpebel otnv avaykn va €yKatacThoel pia
npdobeTn e@apuoyi ylwa va vAomoujoel ula mpaypatiki epyacia. To FreeBSD mapéxet Svo
CLUTTANPWUATIKEG TEXVOAOYIEC YlO VA EYKATACTHOETE TPOCOETEG EYAPUOYEG OTO GUOTNUA OAG: TN
YuAioy twv Ports (Ports Collection, yla eykatdotacn amd tov mnyaio kKwSKa), Kal Ta TaKeTa
(packages, yla eykatdotaon and mpo-UeTayAwTTiopéva ekteAéoiua maketa). Kabe pla and tig dvo
uebodovg pmopel va xpnowpomownBel yla va €yKatacTAOETeE TIG VEOTEPEG €KEOCELC ATO TG
ayamnUEVEG 0aG EPAPUOYEG, ATTO TOTILKA armodnkevTikd péoa i amevbeiag and To Siktvo.

A@ov Slafdoete auTd T0 KePAAALO, Ba E€peTE:

* TIwg va eyKaBbLOTATE TTPO-UETAYAWTTIOUEVA TTOKETA AOYLOULKOV.

* IIwg va petayAwttifete mMPOcOETO AOYIOUIKO ammd TOV Tnyaio KwSKa XPnoLUOToLWVTAG TNV
LuAdoyn Twv Ports.

* TIwg va KAVETE aneEYKATAGTAON EYKATACTNUEVWVY TTAKETWY 1} POrts.
* TTwg va aAAalete TI¢ mpokaboplopéveg pubuioelg mov xpnolponolet n ZuAAoyn twv Ports.
* IIwg va PBplokeTe T KATAAANAA TTAKETA AOYLOULKOD.

* IIwg va avafabuifete TIG EPapUOYEG 0AG.

6.2. ETLoKOTNON TNG EYKATAGTACN G AOYLOULKOU

Av éxete ypnowormnoujoel éva UNIX® ovotnua oto mapeAbov, Ba yvwpilete 6TL n ouvvnblopyévn
Sadikacia yla v eykatdotacn mpocbeTov AoyLloUKoL eival mepinov n mapakdTw:

1. "Katéfaopa" tov AOyLoUIKOU, 7oL propel va Slaveépetal oe popen mnyaiov kwdka, | ocav
EKTEAEDLUO.

2. Amoovumieon Tov Aoylwopkov amd TV popen NG Stavopig Touv (ouvviibwg €va tarball
ouumLecUEvo e to compress(l), gzip(1), ) bzip2(1)).

3. Evtomiouog g tekunpiwong (mbavwg éva apyeio INSTALL § README 1| pepwkd apyela péoa oe
éva vmokatdAoyo doc/) Kat avayvwaor Toug yla To Twg Ba eykatactabel T0 AOYLOULKO.

4. Av 10 AOyloUIKG Stavépetal pe T popen mnyaiov Kwdika, HETAYAWTTION TOVL. AUTO umopel va
neplAapupavel tnv enegepyacia evog Makefile, § tnv ektéAeon evog configure script, kat dAAeGg
epyaoie.

5. AoKLuN Kal EYyKATAGTACH TOU AOYLGULKOV.

Kat autd pévo av 6Aa mdve kKaAd. Av eykablotdrte €va AOYloUIKO Tov Sev €xel uetagepbel oto
FreeBSD {ow¢ va mpémeL va TPOMOMOUCETE TOV TNyalo Kwdika yla va §0uAéPhel owoTd.
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Av to BéAete, pumopeite va ouvveyioete va eykablotdte AOyLOUIKO Ue Tov "mapadoctakd” TpOTo GTo
FreeBSD. Ouwg, to FreeBSD mapéyel Suo TeXVOAOYieG TTOV UMOPOVV VA 6AG YALTWOOUV amd TTOAV
KOTIO: TA TTAKETA Kal Ta ports. Tnv otiyun mov ypdetnke avtd o kKeipevo, StatiBovtav ye avtov tov
TPOTO TAVW artd 36000 TPOGHETEG EQPAPUOYEG.

T'a omoladnmote e@appoyr, To avtiotolyo FreeBSD makéto tng eival €va povadikd apyeio mov
nipenel eoelc va "katefdoete”. To MAKETO TMEPLEXEL TTPO-UETAYAWTTIOUEVA avTiypa@a armd OAEG TLG
EVTOAEG TNG epapuoyNg, Omwg emiong kat apyela mapaperpomnoinong § tekunpiwong. Eva tétolo
TIOKETO o€ Yop®n apxelov, UMOpPElTE va TO XELPLOTELTE PE TIG EVTOAEG Slaxeiplong MAKETWVY TOL
FreeBSD, 6mwg ot pkg add(1), pkg_delete(1), pkg info(1), kat maet Aéyovtag. H eykatdotacn pLag
vEag e@appHoyng Wtopel va yivel pe pia povo evtoAn.

Eva FreeBSD port ywa pia epapupoyq elvat pia ovAdoyq amd apyeia oyeSlaouéva yla va
QUTOUATOTOLo0VY TNV Sladikacia UETAYAWTTIONG TG EQPAPUOYHG artd ToV Tinyaio Kwdka.

Ouunbeite 0TL LTAPYOLY UeEPIKA BrUaTa TOL Ba TPETEL AOYIKA VA KAVETE AV UETAYAWTTIOETE éva
npdypauua povog oag ("katéfacua’, amoovurieon, mpooapuoyrn (patching), petayAwttion,
eykatdotaon). Ta apyeia mov amoteAovv €va port TEPLEXOLV OAEG TIG amapaltnTeg MANPoOPopieg yLa
va enmtpéPouv oTo cvoTNUA va KAvel OAa avtd yla €0dG. Eoeic exteAeite uepKEG ATTAEG EVTOAEG, KaL
0 mnyaiog Kwdkag ylwa tnv e@apuoyr avtopata "katefaivel”, amoovumniéfetal, mpooapuoleTal,
UETAYAWTTICETAL, KOl eykabioTaTal yla 0AG.

LNV TPAYUATIKOTNTA, TO cLOTNUa ports punopel eniong va xpnowomnownBel ywa va dnuovpynboivv
TIOKETA TIOVL Umnopeite apyotepa va Slayelploteite pe Tnv pkg_add kat TIg AAAEG evToAEg Slayeiplong
TIAKETWV IOV Ba avagepBoLV o Alyo.

Toco ta makéta, 6060 Kal Ta ports KatavooLv Ti¢ efaptrioels (dependencies). Ag vmoBgeoovue OTL
BéAete va eykataotijoete pla epapuoynf mov e€aptdratl and pia ovykekplpévn BLBALoBAKN yla va
Aettovpynoel. T6co n epapuoyn, 660 xat n BLAodikn Statibevtal wg makéta kat ports Tov FreeBSD.
Av ypnowomnoujoete Vv €vtoAl pkg_add § To oUOTNUA TWV PoOrts yld va €yKATAGTOETE TNV
epapuoyn, aueotepa Ba mapatnpricovv AtL N BLBAL0ONKN Sev elval eykateoTnUévn, KaL avtopata Ba
TNV EYKATAGTICOLV TIPLV aTtd TO TPOY P,

'Exovtag avag@épel 4tL ol SVo Teyvoloyleg elval apketd opoleg, (0wWG va avapwtléote ylatl to
FreeBSD mpoo@épel kat Tig SvVo. Ta mMakETa KOl TO POrts au@otepa €xouv Ta SIKA TOULG
TIAEOVEKTHUATA, KaL TO TL Ba Xpnolpomnoujoete e€aptatal ano Tnv Sk oag mpoTiunon.

IMAeovekTiuata twv [Hakétwv
* 'Eva ovprmieopévo tarball makétou eivat cuviBwg pikpotepo anmd To cuumiecpévo tarball mov
TEPLEYEL TOV TINYALO KWSIKA yla TNV EQAPUOYH.
* Ta makéta Sev ypeldlovtal petayAwttion. F'ia peydieg epapuoyég, 0nwg etvat o Mozilla, to KDE,

1 To GNOME auto pmnopel va eivat onuavtiko, W8laitepa av Bpiokeote oe Eva apyo unxavnua.

* Ta makéta §gv amaltovv va KATavoroete TNV Stadikacia mov oxeTifetal ue TNV UETAYAWTTION
Aoyloputkov oto FreeBSD.

ITeovekTiuata Twv Ports

¢ Ta moké€ta oLvBwg eival YETAYAWTTIOUEVA UE OUVTNPNTIKEG ETAOYEG, €TMeELSY] TPEMEL va
AELTOVPYOVV OTOV UEYLOTO aplOud ocvotnudtwv. Me eykatdotaon amd To port, pmopeite va
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pubuicete TIG EMAOYEC PETAYAWTTIONG (YA TAPASELyUa) va SnULOVPYNCOUV EKTEAECLUO KWSIKA
TIOL VO EKYETAAAEVETAL TIG LKAVOTNTEG EVAG Pentium 4 1] Athlon enegepyaoty.

* MepLKEG EQUPUOYEG EXOLV ETIAOYEG UETAYAWTTIONG TTOV OXETIOVTAL UE TO TL UITOPOVV VA KAVOLV
Kat Tt 0L I'a mapdSetypa, o Apache pmopel va petayAwttiotel pe éva evpv Aopa anod eNAOYEC.
MetayAwttiCovtag Tov amd To port, §ev elval avaykn va 8exTeite TIG TPOETIAEYUEVEG EMIAOYEC,
UItopelte va KAVeETE TIG SIKEC 0ag.

Ye UEPLKEG MEPUTTWOELG, UTOpel va LITAPXOULV TOAAANAA TakéTa yla Tnv (Sla epapuoyr, ue
Sltapopetikég pubuioets. Twa mapddetypa, to Ghostscript SiatiBetal wg €va makéto ghostscript
Kal éva akéto ghostscript-nox11, avaidywg av Ba eykatactioete 1§ 0xL évav X11 server. Autov
TOL TUTOL oL puBuicelg elval Suvatég pe Ta maKETa, aAAd ypriyopa yivovtal advvarteg av pia
eQapuoyn €xeL meplocOTePEG Ao pia 1} Vo StapopeTikég pubuiocelg HETAYAWTTIONG.

* OL ovvONkeg TV adelwv SLavopiRg amd HePIKEG SLAVOUEG AOYLOULKOD, aTayopeVOLY TNV SLavour
EKTEAEOLUOVL KWSKa. TTpémel va StaveunBovv pe Tnv popen mnyaiov kwdika.

* Mepwkd dtopa 8ev eumiotevovtal ta €tolua ekteAéoiya. TovAdyloTtov pe Tov Tnyaio Kwdka,
unopeite (BewpnTikd) va tov Stafdcete kat va Pagete yla mbavd mpofAquata udévog cag.

* Av éyete Tomikd, Sikd oag patches, Oa xpelaateite Tov mnyaio KWK yla va ta eQapUOCETE.

* Meplkd dtoua youoTtdpouy va €XouV ToV mnyaio Kwdika, wote va Tov Stafdoouvv av Bapedolve,
va Tov aAAagovv (hack), va Savelotovv amo autov (av BEPata To emLTpeneL N Adela), KA.

T'a va elote eVAUEPOG Yl Ta avavewpéva ports, eyypageite otnv niektpovikiy Alota twv FreeBSD
ports Kat otV NAEKTPOVIKN AloTa ava@opwv mpoPAnudtwyv twv FreeBSD ports.

[Ipwv  €YKATOOT|OETE OTIOLOSATOTE  €QAPUOYN, TPETEL VA  EAEYXETE  TO
http://vuxml.freebsd.org/ ylwa 6épata ac@aieiag mov oxetiCovral ye tnv e@apuoyn
oag.

A Mmnopeite eniong va eykatactioete To ports-mgmt/portaudit To omoio avtoyata Oa
EAEYXEL OAEG TIC EYKATUOTNUEVEG EQAPUOYEG YlA YVWOTA TPWTA onueia. EAgyxog
eniong Ba mpaypartomoleital mPLWV TN HETAYAWTTION OMOlOLSHTOTE port. XTo
ev8laueco, umnopeite va xpnotpomnoleite tnv evtoAn portaudit -F -a agotov €xete
TPWTA EYKATACTIOEL UEPLKA TTAKETAL.

To vméAouto aLTOV TOL KEPaAaiov €gnyel MWG va XPNOLWOTOUJOETE TA TTAKETA KAl T POTts yla va
€YyKaTAOTAOETE Kal va Slayelplateite mpdobeTo Aoylouko oto FreeBSD.
6.3. Bptokovtag tnv EQapuoyn cag

[Ipwv eyKataoToete OMOLASHTIOTE €QUPUOYH TIPEMEL va yvwpilete TL BEAeTE va KAVEL KOl TIWG
ovopadgetat n epapuoyn.

H Alota twv Slabéoipwv epapuoywv oto FreeBSD peyaiwvel ouvexwg. EuTuywg, vmdpyouv moAAot
TpOTOL va Bpeite autd mov BeAeTe:

* XN Siktvakn tomoBesia Tov FreeBSD Oa Bpeite pla Alota amd OAeg T SLabEaLueg eQapUOYEG,
oto http://www.FreeBSD.org/ports/. H Alota aut avavewvetal ouxvd, €Vw ULTTAPXEL Kal
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Svvatotnta avaditnong. Ta ports eival xwplopéva oe KaTnyopleg, Kal unopeite va avalntnoete
ula epapupoyn eite pe to ovoua (av To &Epete), | va Seite OAeC TIG €PUPUOYEG TIOL Eelval
Slabéolpeg oe pla katnyopla. *

O Dan Langille 8Swatnpet to FreshPorts, oto http://www.FreshPorts.org/. To FreshPorts
KATAYPAPEL TIG AAAAYEG TWV EQAPUOYWV GTO SEVTPO TWV ports Kabwg cupfaivouy, emTpénovTag
oag va "rmapakoAovBeite” éva | meplocoTEP ports, Kal Wtopel va oag oteirel email otav avtd
avavewvovtat. *

Av 8ev yvwpilete To 6voua ™G e@appoyng mov BéAeTe, SokIudoTe va XpnoLUOTOL|OETE €va site
oav to Freecode(http://www.freecode.com/) ywa va Bpeite pla epapuoyr, Kat uetd umopeite va
eAéyete Eava To site Tov FreeBSD yua va Seite av n epapupoyn €xet yivel port.

Av &épete To axkplfég ovoua Tov port, kat BéAete povo va Bpeite oe mola katnyopla etvat,
umopeite va xpnodonoujoete Tnv evtoAl whereis(1). AmAd ypayte whereis opyelo, 6mov apyelio
elval To mpoypappa mov BEAETE va eykaTaoTHoeTe. AV auTO BplokeTal 6TO GUGTNUA GAG, | EVTOAN
Ba oag meL ov elval, OTWG TAPAKATW:

# whereis lsof
1sof: /usr/ports/sysutils/1sof

AuvTto pag Aéel 0Tl To lsof (éva epyaieio ocvotiuatog) umopel va Ppebel otov katdAoyo
/usr/ports/sysutils/Isof.

Emunpdobeta, pmopeite va xpnowonowtjoete pla amA evtoAr echo(l) yw va evtomicete v
TomoBeoia kamolov mpoypdupatog péoa ota ports. I'a mapddetyua:

# echo /usr/ports/*/*1sof*
/usr/ports/sysutils/1sof

Inuewote 6Tl To0 mapandvw Ba Sei&el eniong kat omowadrimote apyela €xouvv KatéPfel oTOV
katdAoyo /usr/ports/distfiles epdoov TaipLdfovv atnv avalitnon.

Axoun évag tpdmog va Ppeite €va oCLYKEKPLUEVO port, eival YpPNOLUOTOLWVTAG TOV ECWTEPLKO
unxavioud avagitnong wg ZuvAioynig twv Ports. Ta va ypnowomoujocete avtd Tov TPOTO
avalnTnong, Oa ypelaotel va PBplokeote otov katdAoyo /usr/ports. Otav Bpebeite oe avtdv TOV
KatdAoyo, ekteAéate To make search name=dvopo-TpoypdppaToc OTIOV dVoUa—ITPOYyPAULATOC elval
TO Gvopa ToL poypdupatog mov BéAete va Bpeite. I'ia mapddetyua, av avalntdate to lsof:

# cd /usr/ports

# make search name=1sof

Port: 1sof-4.56.4

Path:  /usr/ports/sysutils/lsof

Info: Lists information about open files (similar to fstat(1))
Maint: obrien@FreeBSD.org

Index: sysutils

B-deps:
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R-deps:

To TuApa ™G €€680VL MOV TpEmeL va TPocegeTe WSlaitepa eivat n ypauun "Path:", agov avt oag
Agel mov va PBpeite to port. OL LTOAOUTEG TANPOYOPieG OV TTapEYovTaL §ev XpeLdfovTal yla va
eykataotabel To port, yta avtd v Ba avarvbovv edw.

T o Aemtopepn avalnTnon pnopeite va ypnolpomnolwoete entong make search key=gpdon 6mov
ppdaon eival kdmolo keipevo mpog avalitnon. Avtd avalntd ovoparta port, oxOALa, TEPLYPAPES
Kal e€aptioetg, kat pmopel va xpnowomownBel ywa va Bpebolv ports mov oyetiCovtatl pe éva
OLYKEKPLUEVO BENQ, edv eV YyvwpIleTe TO GVOUA TOL TTPOYPAUHATOG TTOV AVAlNTATE.

Ye 0Aeg TIG Mapanmdvw TEPUITWOELS, N @pdon mpog avalitnon elvat case-insensitive (Sev
Aappavel vodn 11§ Slaopég kepaAaiwv-puikpwv). H avalitnon ywa to "LSOF", 6a Swaoel Ta i8la
amoteAéopata Pe tnv avafritnon ywa to "lsof".

6.4. Xpnowwomowwvtag 10 uotnua Twv IHakétwv

Yndpyovv Sta@opa epyaleia pe ta omola pmopeite va Slayelploteite Ta makeéta oto FreeBSD:

* Xe éva ocvoTnua Tov Bploketal N8n oe Asttovpyia, umopeite va ekteAéoete To sysinstall yla va
EYKATACTAOETE, VA SlaypaeTe, Kal va SeiTe TIG EYKATECTNHUEVEG KAl TIG SLAOECLUEG EQPAPUOYEG.
T'la meplocoTepeg MANPoopieg, Seite To Eykatdotaon ITakeTwv.

* Ta Sldgopa epyareia Slaxeiplong u€ow G YPAUUAG EVTOAWYV, TTOL AITOTEAOVUV KAl TO AVTIKEIUEVO
oLCNTNONG AVTNG TNG EVOTNTAG.

6.4.1. EykaOiotwvtag éva Ilakéto

Mmnopeite va ypnowuomnowoete to epyaieio pkg_add(1) yla va eyKATAGTCETE VA TTAKETO AOYLOULKOV
oL FreeBSD a6 €va Tomikd anmofnkevpévo apyeio  amo €vav Slakoulotr 6To §ikTuo.

HapdSeyua 6. "KatéBaoua” evog makeTov yelpokivnta Kat EYKATAaTacn Tov TomKd

# ftp -a ftp2.FreeBSD.org

Connected to ftp2.FreeBSD.org.

220 ftp2.FreeBSD.org FTP server (Version 6.00LS) ready.
331 Guest login ok, send your email address as password.

230-

230- This machine is in Vienna, VA, USA, hosted by Verio.
230- Questions? E-mail freebsd@vienna.verio.net.

230-

230-

230 Guest login ok, access restrictions apply.
Remote system type is UNIX.

Using binary mode to transfer files.

ftp> cd /pub/FreeBSD/ports/packages/sysutils/
250 CWD command successful.

ftp> get lsof-4.56.4.tgz

local: 1sof-4.56.4.tgz remote: 1sof-4.56.4.tqgz
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200 PORT command successful.
150 Opening BINARY mode data connection for 'lsof-4.56.4.tgz' (92375 bytes).

’I@@% | kkkkkkkkkhkkhkkkkkhhkhhkhhkkkhkhkhkhkhkhkkhkkkkkkkkkkkk | 92375 @0 0 0@ ETA

226 Transfer complete.

92375 bytes received in 5.60 seconds (16.11 KB/s)
ftp> exit

# pkg_add lsof-4.56.4.tgz

Edv 8ev €xete pila tomkny mnyn makeétwv (0nwg eival éva FreeBSD CD-ROM set) toTe {owg eivat
EVKOAOTEPO VA Xpnolponotjoete TRy emioyn -r ywa to pkg add(1). Avt Ba kdvel to epyareio va
kaboploel autoépaTa TN CWOTH LOPPH Kal €KE0oN Kal EMELTA VA AVAKTHOEL KAl VA EYKATACGTHOEL TO
makéto and éva FTP site.

# pkg_add -r 1sof

To mapamdvw mapadetypa Ba "katefdoel” kal Ba €yKATAGTACEL TO CWOTO TTAKETO XWPIG TEPALTEPW
eméupaon tov xproTn. Av Sev BEAeTE va XPNOLUOTTOU]GETE TO KUPLO Site SLavourg TakETwy, umopeite
va xpnotyonotjoete K4molo mirror. I'ta To 0KOTO avto, Ba mpémel va pubuiceTe cwWOTA TNV TIUA TNG
PACKAGESITE, wote va mapakdupete TIg mpoemideyuéveg puvbuioelg. To pkg add(1) ypnowpomotel to
fetch(3) ywa va "katefdoel” ta apyeia, kat avtd pe tn oelpd Tov xpnoLuomolel Stdpopeg LeTAPANTES
neplpdArovtog, meplaypBavopévwy twv FTP_PASSIVE_MODE, FTP_PROXY, wat FTP_PASSWORD. Towg
xpelaotel va pvbuicete pla f§ meplocdtepeg and avtég av Bplokeote miow and éva firewall, 1 {owg
va ypelaotel va xpnotpomnoujoete évav FTP/HTTP proxy. Aeite to fetch(3) yiwa tnv mAnpn Alota twv
uetapAntwv. IIpocé€te 0TL 0TO TapPATAvVW TTapadetypa xpnowgonoteitat to 1sof avti tov 1sof-4.56.4.
Otav ylvetat amopakpuopévn ARYn, mpemel va apapedel o apbuog €kdoong tov makétov. To
pkg_add(1) Ba "katefdoel" avtépata tnv TeAevTaia €kSoon TG EQAPUOYNG.

To pkg add(l) Oa "katePdoel!" Tnv TteAevtaia €xdoon NG E€PAPUOYAG AV
xpnowpomnoleite FreeBSD-CURRENT 1 FreeBSD-STABLE. Av tpéxete ula -RELEASE
¢x8oon, Ba "katefdoel” TNV €k800N TOL TAKETOL IOV €XEL UETAYAWTTIOTEL YE TNV
éxdoon oag. Eivat Suvato va to aAldgete avtd, aArdlovtag tnv PACKAGESITE. T

o napddetyua, av tpexete €va ocvotnua FreeBSD 8.1-RELEASE, to pkg_add(1), amo
npoemAoyl, Oa mpoomabrioel va "kateBdoel” makéta anod to ftp://ftp.freebsd.org/
pub/FreeBSD/ports/i386/packages-8.1-release/Latest/. Av BéAeTe va avayKACETE TO
pkg add(1) va "katefdoel" makéta tov FreeBSD 8-STABLE, 6€ote tnv PACKAGESITE
wg ftp://ftp.freebsd.org/pub/FreeBSD/ports/i386/packages-8-stable/Latest/.

Ta apyela Twv makétwv Slavéuyovtalr oe PopQEG .tgz wal .thz. Mmopeite va ta Ppeite oto
ftp://ftp.FreeBSD.org/pub/FreeBSD/ports/packages/,  ota CD-ROM 1tn¢ Stavoung tov FreeBSD. Kdbe
CD oto FreeBSD 4-CD set (kat oto PowerPak, kAm.) mepleyel makéta otov Katdioyo /packages. H
Katnyoplomoinon Twv makéTtwv akoAovBel tnv Soun tov 8évtpov /usr/ports. Kabe katnyopia €xetL To
81kd TG katdAoyo, kal kdbe makéto unopet va Bpebel oTov katdroyo All.

H Sopn Twv KaTaAOGywv TOU GLUCTHUATOG TTAKETWY TALPLACEL Ue TNV avTiotolyn Twv ports. Ta Vo
ouoTHUATa cLVEPYALovTal UETAED TOUG yLa va SNULOVPYNGOUV TO GUVOALKO GUGTNUA TTAKETWV/POTTLS.
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6.4.2. Arayeipion twv IHakéTwv

To pkg_info(1) eivat éva epyaieio mov mapaBETEL KAl TEPLYPAPEL TA SLAPOPA TAKETA TOL eivat
€yKaTaAcTNUEVA.

# pkg_info
cvsup-16.1 A general network file distribution system optimized for CV
docbook-1.2 Meta-port for the different versions of the DocBook DTD

To pkg version(1) eivat éva epyaieio mov ocvvoyilel TIG €kSOCEL OAWV TWV EYKATAOTNUEVWV
TOKETWV. ZUYKpivel Tnv €kdoon kdbe makétov, Ye tnv TpEYovoa €kdoan mov BplokeTal 6To §EVTPO
TWV ports.

# pkg_version
cvsup =
docbook =

Ta ovpPBoia otnv 8evtepn othAn SnAwvouvv TNV OXETKN NAKia PETAED TWV EYKATECTNUEVWV
eKS00EWV Kal TwV eKSOGEWV TTOL elval SLaBEaLUEeS 0TO TOTIKO SEVTPO TWV POrts.
Zoupoiro Inuacia

= H €k800n TOVL €yKATEGTNUEVOL TTAKETOL TALPLACEL e aLTH TTOL eivat SlaBéaun
0TO TOTIKO SEVTPO TWV Ports.

< H eyxateotnuévn €kdoon eival maiatdtepn and avth mov eivat Stabgoiun oto
8€vTpo TWV ports.

> H eykateotnuévn €kdoon elval vedtepn and avtr mov eivat Stabgaiun oto
TOTIKO 8€vTpo TwVv ports. (To Tomko §€vTpo Twv ports eival mbavitata
QTmaAPYLWUEVO.)

? To eykateotnuévo makeTo Sev BplokeTal oTa mePLEXOUEVA TWV ports. (AvTo
umopel va cupuPel, yla mapddetypa, av Eva EyKATESTNUEVO port Exel apatpedet
amo tnv LuAAoyn Twv Ports, | €&l uetovoyaotel.)

* Yridpyxovv ToAAATAEG EKEOGELG TOV TTAKETOV.

! To eykateoTnUEVO TAKETO LITAPXEL 0TO indeX, AAAd yLa KATTOLO AGYO TO
pkg_version 8gv Katdgepe va GLYKPIVEL TNV €KE00N TOV EYKATECTNUEVOL
TIOKETOL UE TNV AVTIOTOLYN KATAXWPNON 0TOo index.

6.4.3. Aparpwvtag éva Ilakéto

Tl va aealpéoete €va  €yKATECTNUEVO TIOKETO AOYLOULKOU, Xpnolyomoujote To epyaieio
pkg_delete(1).
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# pkg_delete xchat-1.7.1

Enuewote 6tL to pkg delete(l) amaitel 70 MARpeEG Gvopa Kat aplbud €kdoong tov makétov. H
mapatdvw evtoAnl Sev Ba Aettovpyroel av dwoete anAwg xchat avti ywa xchat-1.7.1. Eivalt wotdco
€VKOAO va ypnowpomnoujoete Vv pkg version(l) ywa va Bpeite v €kE00N TOL EYKATEGTNUEVOL
TOKETOV. AVTL yla auTo, unopeite eniong va XpnoLUOTooeTE EVva UTAAAVTEP:

# pkg_delete xchat\*

Ly nepintwon avtr, Ba Staypa@oiv 6Ad Ta TAKETA TTOV TA OVOUATA TOVG ap)ifouv pe xchat.

6.4.4. Avapopa

OAeg oL mAnpopopieg yla ta makéta eivat amobnkevuéveg otov katdioyo /var/db/pkg. Lta apyeia
aVTOV TOL KATAAGYOU, Ba Bpeite Tn meplypagn kabe makéTov, Kabwg kal Tn Alota Twv apyelwv mov
eyKabloTd.

6.5. Xpnowomowwvtag tnv ZvAAoyn twv Ports

Ta mapakdtw Tuiuata stvovv Bacikég odnyieg xpriong g LuAAoyng Twv Ports yla eykatdotaon N
Slaypaen TPOYpPAUHATWY OTO cvoTtnua oag Mmopeite va Ppeite Aemtopepny mepLlypagny Twv
Slabéopuwv emAoywv Tov make Kal TWV YeTABANTWVY mePLBEAAOVTOG 6TO ports(7).

6.5.1. Avaktwvtag Tnv ZuAdoyn Twv Ports

[IpLv UTOPECETE VA EYKATACGTIICETE TPOYPAUUATA UEGW TWV POTLS, TPETEL TPWTA VA AVAKTHOETE TNV
YuAoy twv Ports. IIpOKeLTAL OLOLAOTIKA yla Yl ovAAoy amd Makefiles, patches, kat apyeia
TEPLYPAPNG IOV TOTOOETOVVTAL OTO /USr/ports.

Otav eykataotioate to FreeBSD olotnua oag, to sysinstall cag pwtnoe av Béhate va
EYKATAOTAOETE TNV LLAAOYN TwV Ports. Av emAégate Oxl, UTOPEITE VO AKOAOLONOETE AUTEG TIG
o8nylieg yla va avaktijoete Tnv ZuAAoyn Twv Ports:

Procedure: MéBo8og CVSup

Avt) eival yla ypiiyopn ué€Bodog yla va avakThoeTe Kal va Slatnprioete €va avavewuévo
avTiypa@o ¢ ZvAAoynR¢ Twv Ports, XpnolomowvTag T0 mTPwTOKoAAo CVSup. Av BéAete va
udbete meplocdTepa yla To CVSup, Seite to Xpnotpomowwvtag to CVSup.

H vAomoinon Tov CVSup mov mepldappavetal o €va cvotnua FreeBSD, ovoudletal csup.

LiyovpevBeite 0TL TO /usr/ports elval ASeLo mPLV EKTEAECETE TO csUp yla TpwTn @opd! Edv €yete
nén avaxktioel T LvAdoyn Twv Ports péow kdmowag dAAng mnyng, to csup dev Ba Staypdpet
patches mov €youv agaipebel oto peTav.
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1. ExteAéoTte TO csup:
# csup -L 2 -h cvsup.FreeBSD.org /usr/shared/examples/cvsup/ports-supfile

AM\G&te T0 cvsup.FreeBSD.org pe €vav kovtive oag Stakoutoty CVSup. Aeite to CVSup
Mirrors (ToroBeoieg CVSup) yla tnv mArpn Alota Twv mirror sites.

Av BéAete, umopeite va ypnolpomnoujoete To 81tkd oag ports-supfile, wote va
armo@Lyete (yla mapadetypa) va dnAwocete tov Staxkouloty CVSup otnv
ypauur EVToOAWV.

a. e autj v mepimtwon, ¢ root, avTiypadte 1O
/usr/shared/examples/cvsup/ports-supfile oe pia véa tomobeoia,
OTWG 70 /root 1} Tov 8§1k6 cag home katdAoyo.

o b. Tpormomnojote To ports-supfile.

c. AA\&&te 10 CHANGE_THIS.FreeBSD.org Ue €vav KoOvTlvO oag
Slaxoulotry CVSup.Agite to CVSup Mirrors (TomoBeoieg CVSup)
yla v TARpn Alota twv mirror sites.

d. ExteA€oTe TWPA TO CSup, UE TOV akOAoLB0 TpATTO:

# csup -L 2 /root/ports-supfile

2. Extedwvtag tnv evtoAn csup(l) apydtepa, Ba "katePdoel” kal Oa e@apuOCEL OAEG TIG
MPOCPATEG AAAAYEG 0TV LLAAOYN TwV Ports, EKTOG A0 TO VA EMAVA-UETAYAWTTIOEL TA POrts
yla To oVoTNUA 60G.

Procedure: MéBo8og Portsnap

To Portsnap eivat éva evoAAaKTIKO ovoTnua yla tnv Stavoun g ZvAAoyfQ¢ Twv Ports.
[MapakaAw eAeyEte To Xpnolpomowwvtag to Portsnap yua pia Aemtopepn meplypa@r 0Awv Twv

XOPAKTNPLOTIKWY TNG EPAPUOYHC.
1. "KateBdote" éva ovumiecpévo snapshot g ZvAAoyng twv Ports /var/db/portsnap. Av
BéAete, unopeite va amoovvdebeite amd To Aladiktuvo petd amod avto To Priua.
# portsnap fetch

2. Av ekteAeite To Portsnap yla mpwtn @opd, kdvte e€aywyr Tov snapshot yéoa oto /usr/ports:

# portsnap extract

136


https://man.freebsd.org/cgi/man.cgi?query=csup&sektion=1&format=html

Edv 16n €xete éva yeudTo /usr/ports Kal amAwWG TO OVAVEWVETE, EKTEAEGTE TNV aKOAoLON
EVTOAN:

# portsnap update

Procedure: M€0Bo8og Sysinstall

Avti n uébodog xpnotpomolel To sysinstall yla tnv eykatdotaon g LvAioyng twv Ports and to
UECO €£YKATACTAONG. ENUELWOTE OTL UE AUTO TOV TPOTIO DA EYKATACTICETE TO TMAAALO avTiypapo
™G LuAAoyng Twv Ports, mov avtiotolxel otnv nuepounvia tng €kdoong tov FreeBSD mou
xpnowuomnoleite. Edv €xete mpdoPaon oto Aladiktuo, mpémel mAvTa va Xpnoluomnoleite pia amod
TIG ueBOS0LE MOV AvaPEPONKAV TIL0 TTEAVW.

1. Qg root, ekteAéote 70 sysinstall Omwg Qaivetal mapakdTw:

# sysinstall

EnuAé€te To Configure, xat miéote Enter.

EnuAéEte To Distributions, kat miéote Enter .

MetaxivnOeite oo ports, Kat miéate Space.

MetakivnOeite oto Exit, kat méote Enter .

EnuAé€te 0 péoo eykatdotaong g entbvuiag oag, 6mwg CDROM, FTP, kal tdel A€yovTag.

MetaxkivnOeite oto Exit kat miéote Enter.

©® N e ok~ w N

[Iiéote X yla va Byeite and to sysinstall.

6.5.2. EykaOioTtwvtag Ports

To mpwTo TTPAyUA TTOL TTPETEL VA SLEVKPLVIOTEL OXETIKA PE TNV ZLAAOYN TwVv Ports eival n évvola tov
opov "skeleton (okeAeTog)". Me Alya Adyla, €va port skeleton eivat n eéAdylotn cvAioyn apyeiwv mov
kabodnyovv €va ovotnua FreeBSD wote va UETAYAWTTIOEL KAl VA E€YKATACTHOEL OWOTA €va
npoypaupa. Kdbe port skeleton mepiéyet:

* Eva Makefile. To Makefile mepiéxel Sdpopeg SnAwoelg mov opifovv TwWG TPEMEL va
UETAYAWTTLOTEL N EQAPUOYN KL TTOV TIPETIEL VA €yKATAGTADEL 6TO GVGTNUA 0Ag.

* Eva apyelo distinfo. Auté t0 apyeio mepléxel mAnpogopieg yla ta apyela mov mpémeL va
"KaTéBOUV" Yl TNV UETAYAWTTION TOUL port, kat Ta checksums Toug (XpnoLUOTOLOVTAG TO
sha256(1)), ywa va emPefawwbel 6Tt Ta apyeia Sev €xovv airowwbel katd v Sldpkela TG
UETAPOPAG TOVG.

* 'Evav xatdAoyo files. Autdg o katdAoyog mepléyel Ta patches oL eMITPETOVY GTO MPAYPAUUA VA
petayAwttiotel kat eykataotadbetl oto FreeBSD ocvotnua oag. Ta patches eivat pikpd apyeia mov
opiCouv aAAayég oe ovykekpluéva apyela. Eival oe popenr kowov kewévov, kal Bacikd Aéve
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"Apaipece v ypauui 10" § "Metétpepe ™ ypauuy 26 oe avto ...

yvwotd wg "diffs" emeldn Snuiovpyovvrtal pe to mpoypappa diff(1).

Avtég 0 xatdAoyog umopel va mepléxel kKat GAAa apyela mouv ypnolgormolovvTal yua va

UETAYAWTTLOTEL TO port.

* 'Eva apyeio pkg-descr. Auto elval pia mo Aemtouepng, cLXVA TOAAWY YPAUUWY, TTEPLYPAPH TOV

TPOYPAUUATOG.

* 'Eva apyeio pkg-plist. Auto mepiéxel pta Alota 6Awv Twv apyeiwv mov Ba eykatactabovv and to

port. Eniong xaBodnyel o cuoTnua TwVv ports TL apyela va a@alp€oel KaTd TV aneykatdotaon.

Mepikd ports €xouv Kat GAAa apyeia, 6mwg to pkg-message. To cvoTNUA TWV POrts Ypnoluomolet
auTtd Ta apyela yla va XelpLoTel EL8IKEG TEPLOTATELG. AV OEAETE TEPLOCOTEPEG AETITOUEPELEG YLA AVTA

Ta apyela, kal Ta ports yevikotepa, Seite to FreeBSD Porter’s Handbook.

To port meptéxel 0dnyleg yla 10 WG va HETAYAWTTIOTEL 0 MNyaiog Kwdkag, aAAd Sev mepLEYeL TOV
nnyaio kwdwka. Mmopeite va mpounbevteite tov mnyaio kwdwka amd éva CD-ROM R amd To
Aladixtvo. O mnyaiog kwdkag StavéueTal pe omolodnmoTe TPOMo emBLPEl 0 SnULOLPYOG TOV. LY VA

elvat éva tarred xat gzipped apyeio, aAAd pmopel va elvat cvumieopévog pe kdmolo dAAo epyaieio 1

va eival akopa kat acvurnieotog. O mnyaiog KWSKAG TOL TPOYPAUUATOC, GE OTOLASHTIOTE HOPPN] KL
av SwatiBetal, Aéyetar "distfile". Ot Vo péBodol ywa va eykatactioete €va FreeBSD port

TEPLYPAPOVTAL TTAPAKATW.

H ZuAdoyn twv Ports mpolmoBetel 0TL €xeTe AelTovpy Kl cLVEean Ue To AlaSiktvo. Edv Sev €xete, Ba

[Ipémel va ouvSebeite wG root yla va eyKataoTroeTe ports.

IIpwv eykataotioete omoladmoTe port, MPEMeL va olyovpevteite OTL €xete pia
avavewuévn  LuAdoyy Ttwv  Ports, kat Tpémel  va  eA€yEete  TO
http://vuxml.freebsd.org/ ywa 0Oépata oaoc@oAeiag oyeTikd pe TO port TOUL
evllapépeate.

Av BéAete va eA€yxeTe avTOuaTaA yla TVXOV TPoPAfUaTa ac@aieiag TPV and Kabe
eykatdotaon véag e@apuoyng, Umopeite va xpnolpomoljoete to portaudit. Oa
Bpeilte avtd to epyareio otnv LuAAoyn twv Ports (ports-mgmt/portaudit). Eivat
KaAn 16€a va exteAéoete To portaudit -F mplv eykataotijoete éva véo port, yla va
aVaKTHOETE TNV TPEYOLaa PBaon SeSouévwv mpofAnudtwy ac@aieiag. AvtioTolyog
€AEYX0G Kal avaveéwaon g Bdong SeSopévwv ekteAeital emiong avtoyata Katd Tov
KaOnuepwo €Aeyyo ac@aieiag tov cvotNUaToG. Tl MEPLOCGOTEPEG TTANPOPOPIEG
SlaBdorte TiIg oeAldeg manual portaudit(1) kat periodic(8).

xpelaotel va Baiete pdvog oag €va avtiypago tou distfile yéoa oto /usr/ports/distfiles.

Apxkd, petaxkivnbeite 6Tov KatdAoyo ToL port mov OEAETE VA EYKATACGTHOETE:

# cd /usr/ports/sysutils/1sof

MoAg Bpebeite otov xkatdroyo lsof, Ba Seite tov port skeleton. To emopevo Prpa eivat va
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uetayAwttioete, 1 va "ktioete (build)", To port. Auto yivetal amAd TANKTPoOAOywvTag make oTnv
YpPauun evToAwv. Otav To Kavete, Oa Seite KATL OTWG ALTO:

# make

>> 1sof_4.57D.freebsd.tar.gz doesn't seem to exist in /usr/ports/distfiles/.
>> Attempting to fetch from ftp://lsof.itap.purdue.edu/pub/tools/unix/1sof/.
===> Extracting for 1sof-4.57

[extraction output snipped]

>> Checksum OK for lsof_4.57D.freebsd.tar.gz.
===> Patching for lsof-4.57

===> Applying FreeBSD patches for lsof-4.57
===> C(onfiguring for lsof-4.57

[configure output snipped]
===> Building for lsof-4.57
[compilation output snipped]

#

IIpooEETe ATL LOALG N UETAYAWTTION OAOKANPpwOEel Ba emloTtpéPete otnVv ypauur evtoAwv. To emouevo
Brua eivat va eykatactiioete to port. 'ta va TO EYKATACTACETE, XPELACETAL ATAWG VA TTPOCHETETE
uLa AEEN otnv evtoAn make, kat avti n A&En etvat install:

# make install
===> Installing for 1sof-4.57

[installation output snipped]

===>  Generating temporary packing list

===>  (ompressing manual pages for lsof-4.57

===> Registering installation for 1lsof-4.57

===> SECURITY NOTE:
This port has installed the following binaries which execute with
increased privileges.

MOALG emLOTPEYETE OTNV YPAUU EVTOAWY, Ba TTPEMEL va UmopeiTte va EKTEAECETE TNV €QAPUOYN TTOV
UOALG eykataoTtioate. Oa Seite yla mpoeldomoinon ac@aieiag, eneldn to lsof eivatl éva mpdypayua
IOV TPEXEL UE aLENUEVA TTpovouLa. Katd TNV HETAYAWNTTLON KAl EYKATACTACY TWV ports, Oa mpémneL va
TIPOGEXETE OMOLASNTOTE MTpoeLlSonoinon euPavioTel.

Mua koA 8€a, eival va Slaypdpete TOV LTOKATAAOYO TIOU TTEPLEXEL OAQ TA TPOCWPLVA apyela oV
XPNoLuomomnKay Katd tnv HeTayAwTTion. OXL HOVO KATAVOAWVOUV TTIOAVTLUO XWPO, AAAA prtopel va
TPOKAAEGOLV TIpoPARUATA apyoTepa dTtav Ba BeAOETE VA £YKATACTOETE Ul VeEOTEPN €KE00N TOL
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port.

# make clean
===> (leaning for 1lsof-4.57
#

o Mmopeite va yAltwoete §Vo mpocOeta PBrjpata amiwg ekteAwvtag make install
clean avti yla make, make install katmake clean wg tpla Eexwplotd Pripara.

Mepwd keAVQn kpatdve pla Alota amd Tig evtoAég mov PBplokovtal Stabéatpeg
OTOVLG KATOAGYOULG TTIOL ava@épovtal otnv HeTafAnTy mepBdArovtog PATH, yla va
ETLTOYVUVOLV TIG avalnTACELS Ylo TA EKTEAECIUA apYElad AUTWV TWV €VTOAWV. AV

o XPNOLUOTIOLE(TE €va ATt AUTA TA KEAVQN, Ba TTPEMEL VA XPNOLUOTIOL|CETE TNV EVTOAN
rehash petd tnv eykatdotacn €vog port, mPLV UMOPECETE VA XPNOLUOTOLOETE TIG
Vvéeg eVTOAEG. AUTH N €VTOAR AelTovpyel oe kKeAVEN O6nwg To tesh. Xpnowlomouwjote
TNV €vToAn hash -r ywa keAVEN 01wg To sh. Aeite TNV TeKUNpiwaon Tov KEAVPOLG ag
yla TEPLOCOTEPES TANPOPOPIES.

Mepkd mpoidvta Tpitwv Katackevaotwv oe DVD-ROM, 6mwg to FreeBSD Toolkit am6 to FreeBSD
Mall, mepiéyovv distfiles. Avtd pmopovv va xpnowomownfovv pe v XvAioyq Twv Ports.
IIpocaptiote To DVD-ROM ot0 /cdrom. Av ypnolUoToleite KATIO0 SLoQOopPeTIKO onueio
npoodptnong, puvbuiote v petafAnty CD_MOUNTPTS touv make. Ta avaykaia distfiles 6a
XPNOLUOTTIONO0UV aUTOUATA AV LTTAPYOLV GTO SLOKAKL.

[Ipémel va yvwpilete GTL 0L Adeleg UEPLKWV POrtS SEV EMITPEMOLVY TNV SLAVOUL TOVG
oe CD-ROM. Autd pmopel va o@elletal m.. 6TO OTL TIPETEL VA CUUTIANPWOETE ULd

o Qopua eyypaeng mpwv "katefdoete” TRV €Qapuoyn, 1 oTo OTL SEV EMUTPEMETAL N
enavadlavoun, 1| o€ Kamolo dAAo Adyo. Edv BéAete va eyKaTaoTOETE €va port Tov
dev meplappdvetat oto CD-ROM, Ba xpewaotel va elote ouvdedeyévog oTo
Ala8{KTLO yla va TO EMITUXETE.

To oVotnua twv ports xpnowomnotel to fetch(3) yw va "kateBdoel" ta apyela. To fetch(3)
xpnowpomolel Siapopeg petaPAntég meplpdirovtog, mepriauBavouévwy twv FTP_PASSIVE_MODE,
FTP_PROXY, xat FTP_PASSWORD. Towcg xpelaotel va pvbuicete pia ) meplocdtepeg av Bplokeote miow amd
éva firewall, § {owg va xpelaotel va xpnotponowjoete évav FTP/HTTP proxy. Aeite to fetch(3) yua pua
A pN AloTa Twv YETABANTWY AUTWV.

T'la xprioteg mov Sev pumopovv va eivat ouvdedepévol 6An TRV wpa, SlatiBetal n emhoyn make fetch.
ATAWG eKTEAEDTE TNV EVTOAN OTOV KatdAoyo (fusr/ports) katl ta amapaitnta apyeia Oa "katéBouv"”
ywa eodg. H evtoA avti 6a Aeltoupynioel Kal O ULMOKATOAOYOUG, OTIWG yla Tapddetyua:
usr/ports/net. [IpocéEte dTL av €va port egaptatal and BLPALONKeS 1] dAAa ports, n evToAl avty Sev
Ba avaktioel Ta distfiles Touvg. Avtikataotiote To fetch pe to fetch-recursive av Béiete padi pe to
port va avakTioETe Kal OAEG TIG ECAPTIOELG TOV.

o Mmopeite va petayAwttioete 6Aa Ta ports oe pia xatnyopia § akdpa Kat o€ OAEG,

EKTEAWVTAG TO make OTOV OpXKO KATAAOYO, OTwG Pe TNV Tpoavagepbeica make
fetch puébodo. Autd ouwg eivar emkivéuvo, ylati yepwkd ports dev umopouvv va
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GLVUTTAPYOLV. e AAAEC TIEPUTTWOELG, UEPLKA ports pmopel va eykatactioovv §vo
StapopeTikd apyeia pe To Ye To (810 Gvopa.

LE UEPLKEG OTAVLIEG TIEPUTTWOELG, OL XPHOTEG Unopel va xpeLadetal va avaktijoovv ta tarballs ano
éva site Slapopetikd amd ta MASTER_SITES (n tomoBecia amd omov "katefaivouv" ta apyeia).
Mmnopeite va aAAdEete TV Aoy MASTER_SITES pe tnv akdAovOn evtoAn:

# cd /usr/ports/directory
# make MASTER_SITE_OVERRIDE= \
ftp://ftp.FreeBSD.org/pub/FreeBSD/ports/distfiles/ fetch

Le avtd T0 mapadeLypa aAAGEape ™mv eMAOYNA MASTER_SITES (o3
ftp.FreeBSD.org/pub/FreeBSD/ports/distfiles/.

Mepwd ports emitpénovv (1 amattovv) va SWOETe EMAOYEG UETAYAWTTIONG TIOV
UITOPOVV VA EVEPYOTOLCOVV/ATIEVEPYOTIOLU]COUV TURUATA TNG EPAPHUOYAG IOV €lvat

o axpelaota, oLYKeEKPLUEVEG ETTIAOYEG acpaleiag, kal dAAeg tpomomoujoelg. Kowvd
napadeiypata tétowv ports eivat ta www/firefox, security/gpgme, kat T0
mail/sylpheed-claws. Otav vndpyxovv Stabéoipeg tétoleg emAoyég, Ba eupaviotel
oTnv 006vn 0ag oYeTKO urvoupa.

6.5.2.1. MHapakapmntovtag Toug IIpoemideyuévouvg Katardyovg twv Ports

Mepikég @opég etval xpnowo () EMITAKTIKO) va XPNOLUOTIOU|OETE £Va SLAQOPETIKO KATAAOYO
epyaoiag kat eykataoctaong. Ot petaPAntég WRKDIRPREFIX kat PREFIX pumopotv va mapakaupouyv Toug
TIPOETIAEYUEVOUG KATAAOYOUG. T'la tapddetyua, n eVToAn:

# make WRKDIRPREFIX=/usr/home/example/ports install

Oa petayAwtrtioel To port oto /usr/home/example/ports kat 6a eykataotioel Ta mavta oto /usr/local,
EVW N EVTOAN:

# make PREFIX=/usr/home/example/local install

Ba petayAwTtticel To port 0To /usr/ports kat 6a to eykatactioel 6To /usr/home/example/local.

Kat puotkd n evtoAn:
# make WRKDIRPREFIX=../ports PREFIX=../local install

Ba ocuvdudoet kat ta Svo (etvatl moAL peydAn yla va tnv dei€ovue 8w, AAAa TTPETEL va THPATE TNV
yeviki 18€a).

EVOAAGKTIKE, aUTEG Ol UETAPANTEG UTTOPOVV Vva PLOULOTOVV WG HEPOG TOL TEPLBAAAOVTOG OO .
AlaBdote Tnv oeAiSa manual yla To kKEALYOG 6ag, yla va Bpeite TIG oxeTIKEG 08NylEg.
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6.5.2.2. Avtipetwnifovtag To imake

Mepd ports mov xpnotLgonolovv to imake (Lépog Tov X Window System) §ev cuvepydlovTal cwoTd
ue to PREFIX, kat empuévouy va eykataotabovv oto /usr/X11R6. Opola, pepikd Perl ports ayvoouv to
PREFIX kat eykabiotavtal oto 8évtpo Perl. To va kdvete autd Ta ports va céBovrtal To PREFIX elval
uia 8vokoAn  advvatn SovAeLd.

6.5.2.3. Emravapv0uion Emiioywv Ports

Otav peTayAwTtiCete KAmola ports, umopel va eu@aviotel otnv 006vn cag €va PeEVOD EMAOYWV
(Baolopévo oe ncurses) To 0mol0 va oag eMITPENEL VA AAAAEETE SLAPOPESG ETAOYEG UETAYAWTTIONG.
Aev elvalr omdvio kamowol xproteg va B€Aovv va emOKEQTOVV Lavd autd TO HEVOU, yld va
TPOGOECOLY, VA aQalpECOLV 1 v AAAAEOUV KATTOLEG ETILAOYEG, UETA TNV UETAYAWTTLON TOVL port. Mia
emoyn elval va petakivnbeite otov katdAoyo Tov port kat va ypdpete make config, ue To omoio Ba
eypaviotel Lavd To pevoL pe TG TIponyovueveg pubuicelg ocag Rén emieyuéveg. Mia GAAN
duvatdtnTa, elvat va xpnowponowjoete tnv evtoAr] make showconfig, pe Tnv omola Oa Seite dAeg TIg
enmAeyuéveg puvbuioelg tov port. TEAoG, pla akoua emdoyn eival va ekteAdéoete TNV €vToAnl make
rmconfig n omoia Oa a@alpgael OAeC TIG amoONKeLUEVEG EMIAOYEG Kat Ba oag emLTpéPel va EEKIVIIOETE
Eavd and Vv apyn. OAeg avTEG 0L ETAOYEG, Kal aAKOUA TEPLOCOTEPEG, EENYoVVTAL 0TN 0eAlda manual
Tov ports(7).

6.5.3. Aparpwvtag Eykatestnuéva Ports

Twpa mov yvwploate mTwg va eykablotate ports, mOavwg Ba avapwTlESTE TWG AYALPOVVTAL, TNV
TMEPUMTWAON OV EYKATACTACATE €va Kal apyodTtepa amoacioate 0Tl eykatacTioate to Adbog port.
Oa agalpéocovye T0 mponyovpevo mapddetypa (mov ftav To lsof ywa doovg Sev to mpdoegav). Ta
ports agalpovvtal 0TwWG Kal Ta TakeTa (To avaAvoaue otnv evoTnTa XPNoLUoToLWVTAS TO LVOTNUA
TwV IToKETWV), ¥pNOoLUoTOLWVTAG TNV €vToAN pkg_delete(1):

# pkg_delete 1sof-4.57

6.5.4. AvaBaBuiCovtag ta Ports
Apywkd, Selte Ta mapwynuéva ports yla ta omoia vmdpyovv Stabéoiueg vedTepeg eKSOCELG OTNV

LuAdoyn Twv Ports, pe Tnv evtoAn pkg_version(1):

# pkg_version -v

6.5.4.1. /usr/ports/UPDATING

MOALG avavewoeTe TNV LZLUAAOYH TwV Ports, mpénel va eAéyete To apyeio /usr/ports/UPDATING, mpLv
enyelpioete v avapdabuion evog port. Avtd to apyeio meplypdpel Stagopa mBavd mpofAuara,
KaBwe Kat evéeydueva mMPOCGOETA PAUATA IOV TIPEMEL VA EKTEAECETE OTAV AVOAVEWVETE €va port.
[Mapadeiypata Twv mapamdvw, etvat n aAiayn popeng kdmowwv apyxeiwv, aAdayni otnv tomobecia
Twv apxelwv pubuicewv, | dAAeg acLUBATOTNTEG UE TAAALOTEPEG EKEOTELG.

Av 70 UPDATING avatpel katL mov Slafdoate e8w, Bewprote 0Tt Loyvel To UPDATING.
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6.5.4.2. AvaBaBuifovtag Ports pue to Portupgrade

To epyaieio portupgrade eivar oxedlacpévo yla va avaBabuifel evkola eykateoTnuéva ports.
AwtiBetat amd To ports-mgmt/portupgrade port. Eyxkatactiote T0 OmMwg kAabe port,
XPNOLUOTIOLWVTAG TNV €VTOAN make install clean:

# cd /usr/ports/ports-mgmt/portupgrade
# make install clean

H evtoAr] pkgdb -F Ba StaBdoel xat Ba StopBwael OAeg TIG ACLVETELEG IOV {0WG LITAPXOLV 0TN AloTa
TWV eyKateoTnueévwy ports. Eivat koA W6€a elval va tnv exteleite ouyvd, ev8eEXOUEVWG TTPLV aTTO
Kabe avapabduion.

Otav exteAeite 1o portupgrade -a, To portupgrade 6a apyioel va avaBadbuifel 6Aa ta mapwynuéva
ports 1mov eival eyKaTEGTNUEVA GTO GVOTNUA 0AG. XPNOLUOTOLOTE TNV €MAOYH -1 av B€AeTe va oag
pwTA yla emiBePaiwaon yla kdbe Eexwploti avaBdduion.

# portupgrade -ai

Av BéAete va avaBabuicete povo pia cvykekpluévn e@apuoyr, Kat oxt 0Aa ta Stabéolua ports,
xpnotomouwjote to portupgrade pkgname. ZvumeplhdaBete Tnv emAoy -R av to portupgrade mpémet
MPpWTA va avaBabuiocel OAa Ta ports mOL ATALTOVVTAL YLA TNV CUYKEKPLUEVN EQAPUOYY).

# portupgrade -R firefox

T'la va ¥pnoLUOTIOL|CETE TTAKETA AVTL Yla POTrts aTNV €yKataoTacn, Swate tnv enioyn -P. Me av)
NV €nA0yf 7o portupgrade avalntd TOLG TOTIKOVUG KATAAOYOULG mov opifovtat oto PKG_PATH,
AVAKTA T TTAKETA A0 AITOPAKPLOPEVQ Sites edv Sev BpeBovv Tomika. Av Ta TakETa §€v YITopPovV va
avaktnBovv pe TOLG TOPATTAVW TPOTOLG, TO portupgrade Oa ypnowwomowjoel ta ports. T va
amo@UYETE EVTEAWG TNV XP1oN TWV ports, kabopiote Tnv entAoyn -PP.

# portupgrade -PR gnome2

T'a va avaktioete anAwg ta distfiles (4 ta makéta, av €xete oploel Tnv emroyf -P) xwpig va
UETAYAWTTIOETE 1] VO EYKATACTNOETE TIMOTA, Xpnolponowjote 1o -F. T'a meplocotepPEg TANPOYPOPIEG,
Seite To portupgrade(1).

6.5.4.3. AvaBaOuiCovtag Ports ue to Portmanager

To Portmanager eivat €va axkopya epyaieio ylwa €VkoAn avaPabulon eykateoTnUEVWY POrts.
AwatiBeTat amod to ports-mgmt/portmanager port:

# cd /usr/ports/ports-mgmt/portmanager
# make install clean

143


https://cgit.freebsd.org/ports/tree/ports-mgmt/portupgrade/
https://man.freebsd.org/cgi/man.cgi?query=portupgrade&sektion=1&format=html
https://cgit.freebsd.org/ports/tree/ports-mgmt/portmanager/

OAa Ta eyKATEGTNUEVA POrts YWIToPoLV va avaBadbuiotolv XpnoLUHOToOLWVTAG AVTH TNV ATTAR EVTOAN:

# portmanager -u

Mmnopeite va mpocoBécete v emAoyy -ui otnv mapandvw evtoAn (portmanager -u -ui) ylwa va
epwtnOeite va emPBefaiwoete kdOe Pripa mov Oa ekteAéoel To Portmanager. To Portmanager pmopet
eniong va xpnotyomonOel yla va eyKatacTioeTe VEa ports 6To cVOTNUA. Le avTiBeon Ye TNV EVTOAN
make install clean, To Portmanager 6a avapaduicel 6Aeg TIG eEapTACELG TTPLV TNV UETAYAWTTLON Kal
EYKATAOGTOON TOV ETAEYUEVOD POTt.

# portmanager x11/gnome2

Av vmdpyxovv mpofAnuata ov oxeTifovTal Pe TIG EEAPTHOELS €VOG EMIAEYUEVOL port, Umopeite va
XpnoluomoL|oete To Portmanager yla va TIg enava-UeTaylwttioel OAeg pue Tnv owoth oelpd. MOALg
TEAELWOEL UE TIG EEAPTHOELG, Oa EMAVA-UETAYAWTTIOEL KAL TO TPOPANUATIKS port.

# portmanager graphics/qgimp -f

T'la meplocdTepeg mMANpoopieg deite tn oeAiSa manual portmanager(1).

6.5.4.4. AvaBaBuifovtag Ta Ports uéow Tov Portmaster

To Portmaster eivat €va axoua epyaieio ywa v avafdbuion twv eykateotnuévwv ports. To
Portmaster oyeSldotnke WOTE va Xpnolpomolel ta epyaieia mov mapéxel To "Backd” cvotnua (Sev
e€aptdTal ammo AAAa ports) Kat xpnolpomnolel Tig mAnpogopieg tov /var/db/pkg ylwa va kabopioel mowa
ports 6a avapabuioet. Eivat Stabéoiuo yéow tov port ports-mgmt/portmaster:

# cd /usr/ports/ports-mgmt/portmaster
# make install clean

To Portmaster opadomolel ta ports o T€00EPLG KATNyopleg:

* Root ports (8ev e€apTwvTal amd AL, Kal oUTE GAAA EEXPTWVTAL ATTd AUTA)
» Trunk ports (8ev e€aptwvtal and dAAQ, WOTOCO KATOLA TAKETA £EAPTWVTAL ATTO AVTA)

* Branch ports (éxouv e€apTcelg Kat mpog TIg SV0 KATELOVVOELG)

Leaf ports (e€aptwvtat amd dAAa, aAAd 6L To avtibeTo)

Mnopeite va Seite pla Alota OAWV TWV €YKATECTNUEVWVY POrts Kal va PAEETE Yl EVNUEPWUEVES
€K800ELG, XPNOLUOTIOLWVTAG TNV ETAOYN -L:

# portmaster -L

===>>> Root ports (No dependencies, not depended on)
===>>> ispell-3.2.06_18

===>>> screen-4.0.3
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===>>> New version available: screen-4.0.3 1
===>>> tcpflow-0.21_1
===>>> [ root ports

===>>> Branch ports (Have dependencies, are depended on)
===>>> apache-2.2.3
===>>> New version available: apache-2.2.8

===>>> Leaf ports (Have dependencies, not depended on)
===>>> automake-1.9.6_2
===>>> bash-3.1.17

===>>> New version available: bash-3.2.33

===>>> 32 leaf ports

===>>> 137 total installed ports
===>>> 83 have new versions available

Mmnopeite va avaBabuicete OAa Ta eykateoTNUEVA POTtS UE TNV TAPAKATW QTTAN EVTOAN:

# portmaster -a

Amé mpoemiioyr, To Portmaster Oa Snulovpyroel avtiypa@o ac@oieiag Tov
EYKATECTNUEVOL TTAKETOL TIPLV TO Staypayel. Av n eykatdotaon g véag €kSoong
o elvat emtuyng, To Portmaster Oa ofricel To avtiypago avtd. Av XpnoLUOTOLHOETE
v emoyn -b, to Portmaster dev Oa ofrjoel avtoyata to avtiypa@o. Av
xpnolwomowoete tnv emAoyy -i, Ba Ofoete tTo Portmaster oe SlaSpacTiki
Aeltovpyla, 6mov Ba oag ¢ntdet emBePfaiwon mpv TNV avaBdbuion kabe port.

Av avtigetwnioete Aabn katd ) Stadwkacia T™ng avafdbulong, unopeite va YpnoLUOTOL|CETE TNV
enmdoyn -f yla va avaBaduicete kat va petayrwttioete Eavda 6Aa Ta ports:

# portmaster -af

Mmopeite eniong va xpnolyonoljcete To Portmaster yla va €yKataoTOeTe véa ports 6To cuoTnua
oag, avaBaduifovtag Kat OAeC TIG EEAPTHTCELG TOLG TIPLV TN UETAYAWTTLON KAl EYKATAGTAGCY TOUG:

# portmaster shells/bash

[Mapakarovpue deite tn oeAiSa manual tov portmaster(8) yLa mepLoCOTEPES TANPOPOPLEG.

6.5.5. Ports kat AToOnkeuTikog Xwpog

H ZvAdoyn twv Ports xatavaiwvel §taBéoipo xwpo oto Sioko pe tnv mdpodo Tov xpovov. Metd tnv
UETAYAWTTLON KOl €YKATAGTACN AOYLOULKOV amtd Ta ports, mpemel mdvta va Bupdote va kabapilete
TOUG TIPOCWPLVOVLE KATAAOYOUG Work Ypnolgomowwvtag tnv €vtoAn make clean. Mmopeite va
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kaBapiocete OAN TNV ZvAAoyn Twv Ports pe tnv akoAovOn evToAn:
# portsclean -C

Me tnv mdpodo Tov XpOvov, Ba GLCOWPEVTOVV TOAAA apyeia Stavoung mnyaiov KwSKA oTOV
kataioyo distfiles. Mmopeite va ta apalpéoete xelpokivnTa, 1 UTOPELTE va XPNOLUOTIOUCETE TNV
akdAovBn evtoAn ywa va Staypdpete 0Aa ta distfiles mov 8ev oxetiCovtal mA€ov ye kaveva port:

# portsclean -D

H yua va agaipéoete 0Aa ta distfiles mov 8ev oxetiCovralr pe kavéva port mov Pploketat
EYKATEOTNUEVO OTO GUOTNUA GAG:

# portsclean -DD

e To epyaieio portsclean eykabiotatal wg uépog Tov portupgrade.

Mnv &eyvate va agalpeite Ta eykateotnuéva ports otav dev ta xpeldleote mA€ov. 'Eva KaAod
epyareio yla va avtopatonownBet avtn n epyacia, eivat o port ports-mgmt/pkg_cutleaves.

6.6. Evépyeleg ueta tnv Eykataoctaon

Metd Vv eykatdotaon Ulag véag eQapuoynig, Aoykd Ba BéAiete va Slafdoete 0Tl TEKUnpiwon
LTTAPXEL, VA TPOTIOTIOLNOETE TA apyela pvbuiocewv mov ypeldletal, va Befawwbeite 0TL N epapuoyn
gexwvdel kata Tnv ekkivnon (av eivat daemon), K.A.JT.

Ta axpp PBripata mov Ba ypelractovv ywa va pubuicete kabe epappoyr, Ba elvatr mpo@avwg
SlapopeTikd. Opwg, av POALG €YKATAOTAOATE WULA VEX €@apUoyr Kal avapwtiéote "Twpa T;" ot
TIOPAKATW CLUPOVAEG pumopel va oag Bondroovv:

* Xpnowomnowjote to pkg_info(1) ywa va Seite Tt apyeia eykataotdOnkav, kat mov. I'ia mapddetyua,
av pOALg eykataotjoate To FooPackage version 1.0.0, T0TE n eVTOAR:

# pkg_info -L foopackage-1.0.0 | less

Ba oag Seitel 6Aa Ta apyela mov eykataotabnkav and avtd To maketo. [ipocéEte Ta apyeia otov
katdAoyo man/, mov Ba eival oeAibeg manual, Touvg katdAoyouvg etc/, 6mov Ba elval Ta apyeia
pubuicewyv, kat To doc/, 6mov Ba BplokeTal Lo MEPLEKTIKN TEKUNPLwaON.

Av Sev elote olyovpog mola €k§oan NG EQAPUOYNG EYKATAGTOATE, ULa EVTOAN OTTWE AUTH:

# pkg_info | grep -i foopackage
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Ba PBpel OAa Ta EYKATESTNUEVA TIOKETA TOL €XOLV TO foopackage GTO GvOoud TOU TAKETOUL.
Avtikataotiote To0 foopackage otV ypauur] EVTOAWV UE TO TAKETO TTOL avalnTATe.

* MoALg Seite mov Bpiokovtal ta manual pages Tng epappoyng, deite ta ye tnv man(l). Opola,
Seite Ta mapadeiypata twv apyeiwv pubulong, kat 6mola AAAn mpdabetn tekunpiwon Statibetal.

* Av vmtdpyel web site yla tnv epappoyr, eAEYETe T0 yla mTPocOeTn TeEKUNplwaon, oLYVEG EPWTHOELS
(FAQ), xat dAAa. Av Sev elote olyovpog yla Tnv Slevbuvon Tov web site, (owg o Bpeite otnVv
€£080 NG EVTOANG:

# pkg_info foopackage-1.0.0

Av vtdpyet ypapunq WWW:, 6a pénel va €xet To URL yla To web site tng epappoyng.

» Ports mov mpéemel va &eKWoLV katd TNV ekkivnon (6mwg Siakoulotég Internet) cuviBwg
eykablotovv €va script oto /usr/local/etc/rc.d. IIpémel va eAéyEete TO script yla tnv opbOTNTA TOL
KOl va TO TPOTIOTIOLGETE 1 VA TO UETOVOUAOETE av Xpeldletal. Aeite To Ekkivwvtag Ymnpeoieg
yla TEPLOCATEPES TANPOPOPIES.

6.7. Avtinetwmifovrag Xaiaocuéva Ports

Av €pBete avTipétwmnog e €va port to omoio §ev Aettovpyel, LIAPYOLY KATTOLA TIPAYUATA TIOU
umopeite va Kavete:

1. Aeite av ekkpepel kamola 510pOwan ywa to port oto Problem Report database. Eav vay, ymopeite
Va XPNOLUOTIOL|CETE TN TTPOTELVOUEV SLOpBwon.

2. Znmote Bonbela amd tov cuvTnpnty Tov port. [IAnkTpoAoyrote make maintainer | Stafaote TO
Makefile yiwa va Bpeite v SlevBuvon email Tov cuvtnpnti. ZT0 Wivvpa cag, Buunbeite va
ovunepAaBeTe To Gvopa kal Ty €kdoon Tov port (ateidte T ypauur $FreeBSD: ané to Makefile)
KaBwg Kat tnv €060 TOL GPAANLATOG.

Mepkd ports 8ev ouvTnpoLVTAL QO KATTOLO GUYKEKPLUEVO ATOUO, OAAA aItd
kamota mailing list. IIOAAEG, av OxL OAEC, At aUTEG TIG SLELVOVVOELG €XOLV TNV
uopon freebsd-listname@FreeBSD.org. ITapakaiovue va to €xete LIOYN oag
KaTA TN SLATVTIWON TWV EPWTHCEWV GG,

o Luykekpuéva, Ta Pports mov @aivovtat OTL oLvVTNpPoLVTAL a0 TO
ports@FreeBSD.org, 8gv ovvtnpolvTal amd KAvEVav oTNV TPAYUATIKOTNTA.
AlopBwoelg kal VooTHPLEN, AV LTTAPYXOLV, EPXOVTAL YEVIKA artd TNV KOWOTNTA
TIOL OULUUETEYEL OTNV oLyKekpluévn mailing list. Xpelalouaote mAVTOTE
TEPLOGOTEPOUVG EOEAOVTEG!

Av 8ev AdPete amdavtnon, umopeite va ypnowponowjoete to send-pr(1l) ywa va oteidete pla
ava@opd c@aipatog (Seite to I'pdpovtag Avagopeég ZOAaApatog yla to FreeBSD).

3. AopBbwote 0! To Porter’s Handbook mepiéxel Aemtopepeig mAnpoopieg yla tnv vmodoun twv
"Ports" wote va unopeite va Slopbwaoete To meploTaclakd mpofAnUaTikd port i akoua Kat va
Sdnuiovpynoete éva §1k6 cag port!
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4. AvakTtiote To TakeTo anmd éva Kovtivo oag FTP site. H "kUpla" cuAAOYY TTaKETWY PBploKeTal 6To
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ftp.FreeBSD.org, otov katdAoyo maketwv. IIpv T XPNOUOTOOETE, EAEYETE TPWTA TO TOTILKO
oag mirror. Ta makéta eivat mo olyovpo 4tL Ba Aettovpyrjoovv, and to va mpoomnabeite va
petayAwtTioete TOV mnyaio Kwika, kat n Stadikacia teAelwvel 1o ypriyopa. XpnouonoujoTe To
npdypaupa pkg_add(1) ya va eyKATAGTOETE TO TAKETO GTO GLUGTN A GAG.
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Chapter 7. To ZVotnua X Window

7.1. ZVvouyn

To FreeBSD xpnowormolel o X11 yla va map€XeL 0TOVG XPNOTEG VA LOXLPO YPAPLKO TEPLBAAAOV
epyaciag. To mepfairov X11 eivat pia vAomoinon avolkTov Kwdika Tov cvotuatog X Window mov
vAomoteitatl oto Xorg (kabwg Kat e dAA0 Aoylouko mov Sev meplypdpetal edw). H mpoemideyuévn
kat entonun Stavoun tov X11 eivat o Xorg, o X11 server mov avantuyOnke anod to X.0rg Foundation
ue ddela Xpriong apkeTd ouola Ye avth mov xpnolpomnoleitat and to FreeBSD. Ymdpyouvv emiong
Slabéopol epumopikol X servers yia to FreeBSD.

T'la meplocoTEPEG TANPOYOPIEG IOV OYETICOVTAL UE TIG KAPTEG YPAPIKWY TTOL LIToaTnpifovTal anod to
nieplBdArov X11, Seite tnv Siktvakn tomobeoia Xorg.

AgoV Slafdoete avtd To KeEPAAaLo, Ba EEpeTe:

* Ta Stdgopa Tujuata tov cvotiuatog X Window, kat mwg cuvepydlovtal HeTagl TOUG.
* TIwg va eykataoToeTe Kat va pubuioete To meptfdAiov X11.

* IIwg va eyKataotioete Kal va pubuicete Sta@opetikovg Slaxelplotég mapabvpwv (window
managers).

* TIwg va xpnotwpomnoujoete TrueType® ypappatooelpég oto X11.

* TIwg va puBuiocete To cLOTNUA 0ag yla cUvSean (login) péow ypagkov mepLBdirovtog (XDM).
IIpwv Stafdoete avTo To KePAAALO, Oa TTPETMEL:

* Na &€pete WG va €ykKaTtaoTroeTe MPOCOETO AOYLoUKO Tpitouv Kataockevaotr (Eykatdotaon
E@appoywv: ITakéta kat Ports).

7.2. Katavonon tov tepLpaiiovtog X11

H yprion tov mepfdArovtog X11 yla mpwtn Qopa umopel va mPpoKaAESEL HLa ULKPY) Tapayl] O OTIOLOV
€xeL ovvnBioel oe A ypakd meptBdArovta, 6ntwg Ta Microsoft® Windows® 1} to Mac OS®.

Tevika, dev eival amapaitnTo va katadapaivete e KAOe AeMTOUEPELA TWV SLAPOPWY TUNUATWY TOV
X11 xat mwg aAAnAemiSpovv petagd touvg. Kdamoleg Bacikég yvwoelg ouwe, eival xpriolleg xat
BonBovv 670 va ekpeTaAevTeite KaAvTepa TIG SuvatdTnTeG TOoL X11.

7.2.1. Twati Aéyetal X11 to mepLfarrov epyaciag;

To X Sev elval To mpwTo mepParrov epyaciag mov ypdetnke yla cvotiuata UNIX®, aAAd sivat
onuepa to 1o Snuoerég. H apyki opdda avantuéng tov X eiyxe SovAéYel oe €va dAA0 cuoTNUA TIPLY
ypavet o X. To 6vopa Tov maAldtepov cuoTipatog Atav "W" (amd tnv AyyAwkn A€En "window"). To
ypaupa X Atav amAd To EMOUEVO YPAUUA 6TO AATIVIKO aA@ApnTo.

Mmnopeite va avagépesbe oto X pe ta ovopata "X", "X Window System”, "X11", kabw¢ kal pe
UePKOVG GAAOLG Opoug. IIpocoy Ouwg: kdmolol avBpwmol Bewpovv mMPooPAnTkd TOov Opo "X
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Windows". T'la mepPLOGOTEPES TANPOPOPIEG OYETIKA UE aUTO, Selte T oeAiSa manual X(7).

7.2.2. To Movtéio IleAdtn/Atakoptotn Twv X11

To mepBdArov X11 €xetl oxeStaotel amd tnv apyr €ToL WOTE va €YeL €yyev SIKTLAKN LITOGTAPLEN, UE
Bdon éva povtéro "meAdTn-Slakouloty".

Xt0 povtého Asttovpyiag Tov X11, o "Stakoulotig X" ekTeAelTaL GTOV LTTOAOYLOTH] GTOV OTOl0 €)EL
ouvv8ebel T0 MANKTPOAGYl0, N 000vn kat to movtikt. O Stakoplotng X elvat vmevBuvvog ywa N
Slaxeiplon ™ng 066vng, TG LGS0V AT TO MANKTPOAGYLO, TO TTOVTIKL, KAl GAAEG GUOKEVEG ELGOSOUL 1
€€odov (yla mapddetypa, pla "TapumAEta” umopel va XpnoLUoToLEiTal wg GLOKELH €L0080L Kal €vag
video-mtpofoA€ag wG EVAAAAKTIKY cuokeL €€060v). Kabe epappoyn X (1.x. To XTerm 1 to getenv(3))
elvat évag "meddtng". 'Evag meAdTng oTEAVEL unvopata otov Stakoulot onwg "Tlapakaiw oxediace
éva mTapdbupo o€ AUTEG TIG GLVTETAYUEVES”, KAl 0 SLOKOULOTAG OTEAVEL Tiow unvopata omwg "O
XPRoTNG LOALG tatnoe To TARKTPO OK".

Le éva omitL 1 éva pkpo ypapeio, o SlakouloTig Kat oL meAdteg X ouXVA eKTEAOVVTAL GTOV {810
LTTOAOYLOTH. OpwG, elval amdAvta ePIKTO va ekTeAeital o Stakoulotig X oe Evav ALyOTEPO LOXLPO
EMLTPATECLO VTTOAOYLOTH, KAl VA EKTEAOVVTAL OL EQapUoyEG X (oL meAdTeg) oe €va, ag TTOVUE, LoXLPO
Kal axkppo unydvnua mov egumnpetel To ypageio. Le autd TO 0EVAPLO N ENMKOWVWVIA HETAED TWV
meAaTwv X Kat Tov Stakoulot yivetal yéow Stktvov.

AvTo mpoxkaAel ovyyvon oe oplopévoug, eneld] n opoioyia Tov X eival akplpwg avtiBetn amd 6Tl
nepipevav. OL xprioteg ouvvibwg meplpuévouy o "Slakoplotig X" va elvat éva peydAo woxvpd
unxavnua oe €va Swpdtio kat o "meAdtng X" va elvat to unxdvnua Tov ypaeeiov Toug.

Eivat onuavtikd va Bupdote otL 0 Slakoulotig X elvat to unxdvnua pe tnv oBovn kat To
TIANKTPOAOYL0, Kal oL teAdTeg X elval Ta mpoypduuata mov egeavifovv ta mapaduvpa.

Aev vmdpyel timota oTto MPWTOKOAAO TIOL VA AVAYKACEL TA UNYOVAUATA TWV TEAATWV KOl TOU
Slakoulotn va eKTeAOUVTAL GTO (510 AELTOVPYIKO GUGTNUA, 1] AKOUN Va EKTEAOVVTAL 0TOV (810 TUTO
vroAoyLloth. Elval anoéAvta e@kto va ekteleital évag Stakoptotig X ota Microsoft® Windows® 1
ot0 Mac OS® g Apple, kat vtdpyxovv SlaBéoiueg SLAPOPEG EAEVOEPEG KAl EUTTOPLKEG EPAPUOYEG
IOV KAVOULV aKPLBWG auTo.

7.2.3. O Awayeprotng MHapadvpwv

H @ulocogia oxeSlaopov tov X potdlet moAv ye Tnv @rrocoia oxedlacpov tov UNIX®, "epyaieia,
OxL MOALTIKR". AuTO onuaivel 6tL to X 8ev mpoomabel va vmayopevoel mwg Ba vAomowndel pa
epyacia. Avtifeta, mapéyovtal epyareia atov Xprotn, kat eivat 8tk Tov evdvvn va anoYacicel Twg
Ba Ta xpnolonoujoeL.

Avt) n @euocopia emektelvetal oto 0Tl T0 X eV LTAYOPEVEL TIWG TIPEMEL va ep@avifovtal ta
napdbuvpa otnv 0006vn, mMwg Ba petakivnBoLV pe To MOVTIKL, TL CLVELACUOL TARKTPWVY TIPETEL VA
XPNOLLOTTONB0VV yla va petakivnBovpe petagl twv napabvpwv (m.x., Alt + Tab, otnv nepintwon twv
Microsoft® Windows®), mwg mpEmeL va Holdfouv ot undpeg TitAwv o kdbe mapabupo, av Ba €xovv
1 0L TANKTPA KAELGIUATOC TAVW TOVG, K.0.K.

Avtibeta, To X avabétet autiv tnv evbvvn oe pia epapuoyy mov ovopdletat "AlaxELPLOTAG
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[MapaBvpwv". Yrdpyovv mdpa moArol Slaxelplotég mapabvpwv Slabéoipol ya to mepfdrrov X.
Oplopévol amd avtovg eival ot AfterStep, Blackbox, ctwm, Enlightenment, fvwm, Sawfish, twm,
Window Maker, kat moAAol dAAol KdBe évag amd autolg Toug SLaxelplotég mapabupwy €xel
StapopeTikn aiobnon kat epedvion. Mepwkol amd avtovg LVTOGTNPIlOLY "ELKOVIKEG ETLPAVELES
epyaociag”, pepkol emLTPENOVY MTPOCAPUOCUEVOVG GLUVSLAGUOVE TANKTPWY yla TNV Staxeiplon g
eMuPAveLlag epyaciag, yepwkol €xovv €va mARKTpo "Start" | kATl mapopolo, pepkol vmoatnpifovv
"O¢uata” (themes), EMTPEMOVTAG TNV OAOKANPWTIKY OAAQYH EUQAVIONG UE TNV EQAPUOYH EVOG VEOL
Buatog. OL Sy elplotég mapabvpwv TOU €XOVPE AVAQEPEL WG TWPA, KAl TTOAAOL GAAoL, elval
Swabéotpol otnv katnyopia x11-wm tng ZvAAoyng Twv Ports.

EnutAéov, ta 800 1o Snpo@Al oAokAnpwuéva mepldrrovta epyaciag, to KDE kat to GNOME,
€xouv Tov 81Kd ToLg SlayelploTy TapablpwVY MOV Elval EVOWUATWUEVOG UE TO LTTOAOLTO TTEPLBEAAOV
epyaciag.

Kdbe Swayelplomg mapabvpwv €xel emiong kat Sa@opeTIKO unyxavioud pubulong: pepkot
pvbuifovtal cvumAnpwvovtag Pe YelpokivnTo TPOmo €va apyxeio puvbuicewv, dAdol Stabétouvv
ypapkd epyaieia yla i meplocotepeg pubuioetg. Yrnapyel akdua ki évag (Sawfish) mov €xet apyeio
pubuicewv ypapupévo oe pla SLAAekTo NG yAwooag Lisp.

IToAttikn Eatiaong

Ao éva B¢pa yla To omoio eivat vmevBuvog o SlaxelploTic mapabvpwv etval n
"TOALTIKA €oTiaong” Tov movTiklov. KdBe ocvotnua mapabvpwv xpeldleTal KAmoLlo
TPOTO EMIAOYIG TOL TaPaBVPOL 1oL Ba §€xeTAL AVTA TTOL TANKTPOAOYOLVTAL, KAl Ba
TIPEMEL VA QAIVETAL KATIWG OTL avTd TO TTapdbupo eivat evepyo.

Mia yvwot| moAltiky eotioong A€yetat “click-to-focus". Avtd TO UOVTEAO
xpnowuomnoleitat ota Microsoft® Windows®, 6mov éva mapdbupo yivetal evepyod av
Sextel éva mATnua T0L MOVTIKLOV.

To X 8ev vmootnpiet kauia ovykekpluévn moAlTik eotioong Avtibeta, o

Slaxelplotig mapabvpwv eAéyxel moio mapdbupo €xel eotiactel kAOe oTLyuN.

Alapopetikol Slayelploteg mapabvpwv vmootnpifovv Sla@opeTikég peboSoLg

eotiaong. OAoL Tovg vmootnpifouvv Vv péboso click to focus, kat oL meplocdTEPOL
o amo aVTOVG LITOGTNPILOVVY KAl APKETEG AAAEG.

OL o Snuoureic uébodol eotiaong etvac:

focus-follows-mouse

To mapdbupo mov PpilokeTal kKATw amd Tov SelKTn TOL TOVTIKIOU eival To
napdBupo mov €xeL TNV eotiacn. To evepyd mapabupo Sev elval armapaitnto va
elvat avtd mov Bploketal mavw amd 6Aa ta dAAa. H eotiaon aAAdlel ye tnv
oTdYevan eVAg AAAOL TTapabvpov, Ywpig va elvat amapaitnTo To KA mdvw Tov.

sloppy-focus

Avti n moAltiky elval pla pkpn enéktaon tov focus-follows-mouse. Me tnv
oAtk eotiaong focus-follows-mouse, av to movtikt Bpebel mdvw amd To
apxwo (root) mapdbupo (] To MapacKAvio) SeV LTAPXEL €0TIOCN OF Kaveva
mapabupo, Kat OTL MANKTPoAoyeital amAwg ydvetalr Me n sloppy-focus, n
eotlaon aAAACeL uovo av o Seiktng Bpebel mavw amod éva véo mapdbupo, Kat oL

151



OTav QeVYEL Ao TO TPEYOV mapdbupo.

click-to-focus

To evepyd mapdbupo emA€yetal pe KALK TOL TOvTIKLOV. To mapdbupo ToTE
"avaonkwveTal', Kal eu@avifetal pumpootd amd oAa ta dAAa mapdbupa. OTL
nAnktpoAoynOel Ba odnynbel oe avtd To mapdbupo, axkdua kat av o Selktng
uetaxwnbet oe dAAo mapdbupo.

[ToAAol Slayelplotég mapabvpwv vmootnpifouv akoua 7O ECWTIKEG TTOALTIKEG
eotiaong, Kabwg Kat mapaAdAayEg Twv mapandavw. LuufovAevdeite Tnv Tekunpiwon
TOV €KAOTOTE SLAYELPLOTH TAPABVPWY Yl TEPLOCOTEPEG AETTTOUEPELEG.

7.2.4. Tpa@wkd Xtotyeia Ateta@ng (Widgets)

H mpoogyylon touv X va Slabetel epyadeia kat oYL va LIAyopevEL TOV TPOTO XPHONG TOUG,
Slevpvvetal kal ota ypagikd otolyeia Slemagrig (widgets) mov @aivovtat otnv 006vn oe kdbe

gpapuoyn.

Ta "widgets" elvat évag 6pog yla 6Aa Ta avTIKEIYEVA 6TO TTEPLPAAAOV TOV XPHOTN TTOL UITOPEL KATTOLOG
VO KAVEL KALK } VO T XELPLOTEL YE KATTOLOV TPOTIO: MANKTPA, TAaioLla EMAOYNG, TANKTPA EVAAAAYNG,
ewkovidia, Aloteg, kat dAAa. Ta Microsoft® Windows® ta ovopdagouvv "controls (xelplotripla)”.

Ta Microsoft® Windows® kat To Mac OS® tng Apple €gouv kat ta V0 MOAV auvoTnpy TOALTIKA
YPOQIKWV otolxeiwv Stemagnig. Ol TPOypPaUUOTIOTEG EQAPUOYWV TPEMEL  vmoTiBetal va
e€aopariocovv OTL oL epapuoyEg Toug Ba €xovv kol aicOnon kat eppavion (look and feel). 1o X,
Sev BewpnBnke amapaitnto va yivel emBoA] €vOG CUYKEKPLUEVOL GTUA ypa@Kwv, § va tebovv
KATTOLA LTTOXPEWTIKA YPaPIKA aTolyela SLemagng.

Lav amoTéAECUA, LNV TTEPLUEVETE TIC EPAPUOYEG Yo X va €X0VV KON eu@avion. Yrdpyouv Sldpopeg
SNUOPIAE(G CLAAOYEG YPAPIKWY OTOLXEIWV SLEMAPNG KAl TTAPUAAAYEG TOUG, GUUTEPAAUPAVOUEVNG
Kal ™G avbevTikng Athena cvAAOYHG YpaPIKWV oTtolxeiwv Stemagrig Tov MIT, Motif® (mapaAiayi
NG omoiag eival kat n cuAAOYN Ypa@Kwv atolyeiwv Stema@ng twv Microsoft® Windows®, pe Ao&gg
ywvieg xat tpetg Stapabuioelg Tov ykpl), To OpenLook, kat dAAa.

OL meplooldtepeg véeg X €QAPUOYEG ONUEPA YPNOLUOTOLOUV ULd GUAAOYH YPAPLKWV OTOLXEIWV
Slemapnig pe povtépva eupavion, eite to Qt, mov ypnowpomnoteitat and to KDE, eite to GTK+, mov
xpnotpomoleital and to GNOME. Ao avtr| Tnv drmoyn, udpyel KAToLa GUYKALON GTNV EUOAVLON TOV
UNIX® desktop, T0 0710{0 0TWGSATOTE KAVEL T TPAYUATA EVKOAOTEPA YLO TOV VEO XPHOTN.

7.3. Eykataoctaon tov X11

To Xorg eivat n mpoemiAeyuévn vAonoinon X11 ywa to FreeBSD. To Xorg eivat o Stakoptotg X g
vAonoinong X Window System tou X.Org Foundation, xat eivat avowktotv kwdwka. O Xorg eivat
Baolopévog otov kwdka tov XFree86™ 4.4RC2 kat tov X11R6.6. H é€k8oon tov Xorg mov Siatibetal
amo Tnv LuAdoyn Twv Ports tov FreeBSD eivain 7.7.

T'la va UETAYAWTTIOETE KAL VO EYKATACTHOETE TO Xorg armod Tnv ZuAioyn Twv Ports:
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# cd /usr/ports/x11/xorg
# make install clean

e T'a va petaylwttioete 0AOKANpo o Xorg alyovpevBeite O0TL €xete TO Atyotepo 4 GB
eAevBepo Ywpo Stabéauo.

EvaAdaxktikd, to X11 pmopel va eykataoctabel dueca amd makéta. Ymapyouvv Slabéoiua €rolua
noakéta Tov X11 ywa xprion ue to epyaieio pkg add(l). Av xpnowwomowjcete ™ SuvaTOTNTA TOL
pkg add(1) yua AjPn péow Siktvov, ev Ba TPEMEL GTNV YPAUUN EVTOAWY VA SWOETE TOV aplOuo
¢xdoong (version number) tov maketov. To pkg add(1l) Ba "katefdoel” avtopata v TEAELTALA

¢x8oon ™G EPAPUOYNG.

'ETol, yla va yivel n Aqdn xat n eykataotacn Tov Xorg, anAwg EKTEAEOTE:

# pkg_add -r xorg

Ta mapanavw mapadelypata Ba eykataotiioovv oAOkAnpn tnv Stavour X11 mov
nepLAAUPBAveEL SLAKOULOTEG, TIEAQTEG, YPOUUATOOELPEG KAT. AwatiBevtal emiong
o EeXWPLOTA, TUNHATIKA TTAKETA Kal ports yia to X11.

T'a va eykataoctoete TNV eAdylotn duvath Stavoun X11, umopeite evaAAakTiKd va
XpnoLuomnowoete to port x11/xorg-minimal.

To vmoéAouto Tov kepaiaiov Ba cag egnyrioel mwg pvbuifetat To X11, Kal MwWG va OTHCETE €va
mapaywylko desktop meptfdArov.

7.4. POOuon Tou X11

7.4.1. IIpw EexivnoeTe

LTIG TeEPLOCOTEPEG TEPUTITWOELG, To X11 pubuifetal avtopata. Av To cvoTnua oag eivat moAwd 1
Slabetel egeCnTnuéva eEaptuarta, Ba elvat xpriowo va paléhete KAMOLEG EMUTAEOV TTANPOPOPLES
OXETIKA UE TO VALKO 0aG TTPLV EEKLVNOETE TN puOuLon.

¢ ZuYvOTNTEG AeLTOLpYlag TG 006vNng oag

¢ Chipset TG kapTag ypa@Kwv

o Mvnun g KAPTAG YPUPLKWV
H avdivon tng 006vng kat o puBuog avavéwong mpocodilopifovTat amd TG 0pL{OVTLEG Katl
KATAKOPLPEG GUYVOTNTEG GLYXPOVLIGUOV TNG 000VNG. ExeSOV OAeg oL 00dveg LTooTNPIfoLY aLTOUATN

aviyvevon avtwv Twv Tev. Kamowa yovtéda §gv mapéxouv avTeg TIg TLUEG TIG oTtoieg Ba mpémel va
Bpeite oto eyxelpidlo ™G 006vNG 1} 6TNV LOTOGEALSA TOL KATACKEVAGTH.

To chipset (0AOKANPWUEVO KUKAWUQ) TNG KAPTOAG YPAPKWY QAVIXVEVETAL €MIONG AUTOHATA KOl
xpnowomoleital ya va emdeyel to KatdAAnAo mpoypauua odiynong. Eivalt wotéco ypioipo va
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YvwpiCete To LOVTEAOD YL TNV TIEPIMTWAON TTOL N avTdpaTn aviyvevon dev eival emLTuyic.

H pviun g kdptag ypa@kwyv kabopifel Tnv avaivon kat To fA00G xpwuaTtog 6To omoio pumopel va
S8ovA&YeL To cLOTNUA.

7.4.2. PUOuion tou X11

To Xorg ypnotwuomotel To HAL yla tnv autouatn aviyvevan Tou TANKTPOAOY{0L Kal TOL ToVTIKLOV. Ta
ports sysutils/hal kat devel/dbus eykaBiotavtat wg e€aptioelg tov x11/xorg, aAAd Ba mpémel va
gvepyomonBovv pe TIg akoAovbeg eyypapeg oto /etc/re.conf:

hald_enable="YES"
dbus_enable="YES"

Oa mpETEL Va EEKLVOETE TIG LTINPECIEG aVTEG (elte yelpokivnTa, eite KAvoOvTAG eEmMavekkivnon) mpLv
ovveyioete pe tn pLOULoN | TNV xprion Tov Xorg.

To Xorg umopel ouvxvd va Aeltovpynoel Ywpig Kapld emutAéov pubuLon, ypa@ovtag amiwg ot
YPOUUA EVTOAWV:

% startx

Le KATOLEG TIEPUTTWOELG, N AUTOUATN PLOULON propel va un AELTOLPYROEL GWOTA, 1] va un pubuiocet
TIC OULOKEVEC OKPLBWG OMwG embupeite. LTIG TMEPUITWOEL aUTEG, Oa ypelactel va KAvete
Xelpokivnteg pubuioelg.

Kdmowa ypapwd mepipdrrovta, 6nwg to GNOME to KDE | to XFCE, StaBétouv
epyaieia mov emtpénovv oto yprotn va pubuicel pe gvkoAo TPOTO SLAYOPES

e TAPAUETPOVG TNG 000VNG, OTIWG N avdAvon. Av n mpoemAeypévn pubuton Sev eivat
amo8eKTH, KAl OKOTEVETE VA EYKATAGTNOETE KATTOLO a0 aLTA Ta TePLBAAAOvVTA,
umopeite va ovveyioete Ye TNV E€YKATAGTAON TOU, KOL VO OAOKANPWOETE TIG
pubuicelg oag xpnNoLUOTOLWVTAG TO KATAAANAO ypa@LKo epyaleio.

To mpwto Brpa etvat n Snulovpyla evog apykov apyeiov pvbuicewv. Q¢ root, AMAWG EKTEAEDTE:
# Xorg -confiqgure

AvTo Ba Snulovpynoel éva mpoTLTo apyeio puvbuicewv tov X11 oTOV KATAAOYO /root pe To ovoud
xorg.conf.new (eite ypnowpomnowoete to su(l) eite ovvdebeite amevbeiag, n petafAnti katardyouv
$HOME oAAdCeL Selyvovtag tov katdAoyo Tou root). To X11 Ba mpoomabricel va aviyveLoel TO
LTTOCVOTNUA YPAPIKWV TOL OCLOTAUATOG Kal va dnuiovpyrioel éva apyeio pvbuicewv mouv Ba
(POPTWVEL TOUG GWOTOVEG 08NYOVG CUOKEVWV YLA TO VALKO IOV aVLYVEVONKE GTO GLGTNUA GAG.

To emduevo BrAua eival o éAeyxog Twv LIIAPXOVTWY pubuicewv yla va emBefaiwoete otL T0 Xorg
AELTOVPYEL UE TO VTTOCVOTNUA YPAPLIKWY TOV CLGTHUATOG 6ag. [IANKTPOAOYNOTE:
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# Xorg -config xorg.conf.new -retro

Edv eppaviotel €va pavpo kat ykpt TAEypa Kat €vag Seiktng movTikiov pe popen X, n pvbuion rav
emtuyic. T'a va teppatioete ™ Sokwur, PeTaBeite otnVv €KOVIK KOvoOAa amd Tnv omoia tnv
Eexwnoarte, méCovtag Ctrl + ALt + Fn (F1 ywa Tnv mpwtn ekoviky kKovooAa) kat mmieote Ctrl + C.

Mmnopeite emiong va ypnolwomoujoete TOvV ouvdvacud mARKTpwv Ctrl + Alt
+ Backspace yla Tov teppatiopd Tov TPOYPAUUATOS. Tl v TOV €veEPYOTTOLHOETE,
8WOTE TNV MAPAKATW EVTOAN 0€ KAMOL0 TepUATIKS ToL X:

% setxkbmap -option terminate:ctrl_alt_bksp

EvaAdaxkTikd, Snulovpynote éva apyeio pvbuicewv mAnktpoioyiov yiwa to hald pe
Vv  ovopacia x1l-inputfdi ot amobnkevote TO OTOV  KATAAOYO
/usr/local/etc/hal/fdi/policy. To apyeio avtd Ba mpémel va MEPLEXEL TIG TAPAKATW

YPAUUEG:

<?xml version="1.0" encoding="utf-8"7?>
<deviceinfo version="0.2">

e <device>
<match key="info.capabilities" contains="1input.keyboard">
<merge key="1input.x11_options.XkbOptions"
type="string">terminate:ctrl_alt_bksp</merge>
</match>
</device>
</deviceinfo>

Oa YpeLaoTel va ENAVEKKIVACETE TO unxavnua oag yla va e€avaykdoete to hald va
SlaBdoel avtd To apyeio.

Oa mpémnel eniong va TPocBECETE TNV TAPAKATW YPAUU 0T0 apyelo xorg.conf.new,
otnVv evotnta Serverlayout fj ServerFlags:

Option "DontZap"  "off"

Av To movtikt 8ev Aettovpyel, Ba xpelaotel va o pvbuicete mpwv ouveyioete. Agite To Pubuioelg
[Tovtikiov (Mouse Settings) oto ke@dAalo eykatactacng tov FreeBSD. Enunpdobeta, otig mpdoparteg
ekdooelg Tov Xorg, ol evotnteg InputDevice oto xorg.conf ayvoovvtal kKabwg yivetal xprion twv
OLOKELWV TIOL aVviYveLBNKav avtopata. I'ta va emavaQEPETE TNV TTOALA GLUTIEPLPOPT, TTPOCOEaTE
TNV TApPakdtw ypapuy otnv evotnta ServerlLayout j ServerFlags Tov apyeiov pvbuicewv:

Option "AutoAddDevices" "false"
Oa umnopeite émelta va pubUiceTe TIG CLOKEVEG LGOS0V OTIWG OTLG TTPONYOVUEVEG EKSATELG TOV Xorg,
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XPNOLUOTIOLWVTAG KAL OTIOLEG AAAEG ETIIAOYEG X PpELdleaTe (T1.X. EvaAAay TANKTPOAOYiov).

Onwg egnyfoaye Kal mponyovpuévwg, o Saipovag hald avarapupavel va aviyvevoet
aUTOUATA TO TANKTPOAGYLO 6ag. YTAp)eL TeplmTwaon va unv yivel cwoth aviyvevon
TOL HOVTEAOL N NG SLATagng, woTdoo Kamola ypaglkd meplfdAiovta OTwG TO
GNOME to KDE kat to Xfce mapéyovv ta Sikd toug epyaieia ywa ) pvbuion tov.
Mmopeite duwg va pubuicete TIg I81OTNTEG TOL TANKTPOAOYioL Kal amevbelag, eite
uéow Tov PBondnTkov mpoypdupatog setxkbmap(l) eite pe v mpPocORKn €vog
kavova oto hald.

F'a mapddetypa, av kKAmolog B€Ael va xpnollomoujoel €va mANKTpoAoylo 102
TARKTPWV PE YOAAKY Sldtagn, Ba mpémnel va dnuiovpyrioel éva apyeio pvbuicewv
yw to hald pe to 6vopa x1l-input.fdi xat va to amobnkevoel oTov KaTAAOYO
/usr/local/etc/hal/fdi/policy. To apyeio avtd Ba mepLEXEL TIG TTAPAKATW YPOUUUES:

<?xml version="1.0" encoding="utf-8"7?>
<deviceinfo version="0.2">
<device>
<match key="info.capabilities" contains="1input.keyboard">
<merge key="input.x11_options.XkbModel"

o type="string">pc102</merge>
<merge key="1input.x11_options.XkbLayout" type="string">fr</merge>
</match>
</device>
</deviceinfo>

Av 10 apyelo avtd vtdpyeL 8N, ATAWG AVTLYPAYTE TIG TAPATTAVW YPAUUESG UECA OTO
LTTAPXOV TIEPLEYXOUEVO.

Oa mPEMEL VA EMAVEKKIVAOETE TO HNXAvnua cag yua va egavaykdoete to hald va
Swapacel To apyeio.

Mmopeite eniong va kavete v (Sta pvbulon péoa amnd éva tepuatiké ota X 1
axoua Kat amno €va script, EKTEAWVTAG TNV TMAPAKATEW EVTOAN:

% setxkbmap -model pc102 -layout fr

Mmopeite va Bpeite TIG SlaBEolueg emAoyEg MANKTPoAOyiwv Kal Satdéewv 0To
apyelo /usr/local/shared/X11/xkb/rules/base.lst.

'Emelta, mpooapudote To apyeio pubuicewv xorg.conf.new oTIg MPOTIUNGELG 0aG. AVoigTe TO e Evav
OLVTAKTN KeLWEVOL 0w 0 emacs(1) | o ee(1). Av n 066vn cag elval maAld 1 e€eCnTnUEVO HOVTEAO
Kal 8ev vmooTtnpifel autopaTn aviyveuon Twv CGULXVOTATWV AELTOLPYlOG TNG UTOpPElTE va TIg
Kataywploete xelpokivnta oto xorg.conf.new otnv evotnta "Monitor":

Section "Monitor"
Identifier "Monitor@"
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VendorName  "Monitor Vendor"

Mode1Name "Monitor Model"

HorizSync 30-107

VertRefresh 48-120
EndSection

OL meplocoTepeg 000veg vLTOoTNPIOLY ALTOUATN aVIYVELON TWV GLXVOTATWV AeLTOLPYLAC,
kablotwvtag €tol aypelaoTtn TN XEWPOKIVNTN KATOXWPLON aUTWV Twv Twwv. Ta Tg Alyeg
TEPUITWOELG IOV 8¢ LIooTNnPifeTal n avtduatn aviyvevon, cuvioTaTal va XPnoLULOTOL|CETE TIG TIUES
1oL S{vel 0 KaTAoKELAGTHG Yl VA anto@Uyete mBaveg BAABEG 6TO VALKS oag.

To X emtpénel ™ xprion twv Sduvartotitwv DPMS (Energy Star) oe 006veg mov vmoaotnpifovv tnv
avtiotolyn Aettovpyia. To mpdypappa xset(1) eA€yxel Touvg XpOvoug Kal umopel va emPBAAAEL TIG
kataotaoelg standby, suspend, f§ off. Av BéAete va evepyomoujoete TIG Suvatotnteg DPMS Tng
000vng oag, mpEneL va TPocBEcETE TNV aKOA0LON ypaypr oto Section monitor:

Option "DPMS"

000 0 apyeio pvbuicewv xorg.conf.new eival akoUa AVOLKTO GE EVAV GUVTAKTN KELUEVOD, ETAEETE
NV avaivon Kat To BaBog xpwudtwy mov emtbupeite. Avto kabopiletal oto Section "Screen":

Section "Screen"
Identifier "Screen@"
Device "Cardo"
Monitor "Monitor@"
DefaultDepth 24
SubSection "Display"
Viewport 0 0

Depth 24
Modes "1024x768"
EndSubSection

EndSection

H petapAnti DefaultDepth opiCel To0 mpoemiAeyuévo BdBog yxpwpatog mov Ba ypnolpomoundetl.
Mmopeite va Tnv napakdupete pe tov dtakoémntn -depth otn ypauur evtoAwv tov Xorg(l). H emdoyn
Modes opiCet tnv avdivon pe tnv omoia Ba Aettovpyel n 006vn oe €va ovykekpluévo Padog
XPWHATWV. [IpocéEte OTL LITOGTNPLLOVTAL UOVO KAVOVIKEG KaTaoTAoELG VESA, 60mtwg opifovtal amd o
LTTOCVOTNUA YPAPIKWY TOL OLCTNUATOG. XTO TOPATAvw Tapddelyua, To kaboplopévo PBdabog
XpwudTtwv elval eikooltéooepa bits avd pixel. e avtd to BdOog ypwudtwy, n anodektyi avdivon
elvat 1024X768 pixels.

TéAog, amoBnkevote T0 apyelo puvbuicewv Kat eA€yite to pe TV UEBOSO €A€yyoL mMoOL €Enynoaue
TAPATAVW.

'Eva an6 ta epyaieia mov unopet va ocag Bondricovv katd tnv Stadikacia emilvong

o npoPAnudtwy, eivatr ta apyxeia X11 log, mov mepléxovv mANpowopieg yla Kabe
OLOKELN TIOL €TMIKOWVWVEL pe Tov Stakoptotr X11. Ta apyeia Xorg log ovoudfovtat
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ue tnv popon /var/log/Xorg.0.log. To axkpiBég dvoua evog log pmopel va eivat
Xorg.0.log éw¢ Xorg.8.log kat maeL AéyovTag.

Av 6Aa elval kaAd, to apyeio pvBuicewv mpemel va tomoBetnOel oe pla kol tomobecsia wote va
evtomniCetal amod to Xorg(1). Avtq ouviibwce eival n /etc/X11/xorg.conf 1j /usr/local/etc/X11/xorg.conf.

# cp xorg.conf.new /etc/X11/xorg.conf

H Swadikacia pvbuiong Tov X11 €xel twpa oAokAnpwOel. To Xorg pmopeite va 10 LEKLVNOETE UE TO
Bonbntwkod mpoypappa startx(1). O Stakoutotng X11 pmnopetl eniong va ekkivijoel pe ™ Boribela tov
xdm(1).

7.4.3. E¢eldikevpéva O¢uata PuBuicewv

7.4.3.1. PvBuicelg ywa ta Intel® 1810 Graphics Chipsets

T'a va ypnolpomoujoete kapta Paciopévn ota Intel® i810 integrated chipsets, amaiteital to
agpgart, n Slemagy mpoypayuatiopov twv X11 ywa to AGP. Aeite v oceAiSa manual tov
TIPOYPAUUATOG 05 ynonG agp(4) yla mepLocOTeEPESG TANPOPOPLEG.

Me avtd tov TpdTo, N PpLUBULON TOL VAKOU cag Ba pmopel va yivel dmwg Kal og kdbe GAAN KApTa
ypaowwv. IIpocoyr, o€ cvoTHUATA XWPIG EVOWHATWUEVO TOV 0dnyo agp(4), o odnyodg Sev Ba
@opTtwOel pe Tnv evtoA kldload(8). O 06nydg avtog mpémel va BplokeTal aTov TupRva KATd TNV
exkivnon, elte oTATIKA UETAYAWTTIOUEVOG, giTe pe xprion Tov /boot/loader.conf.

7.4.3.2. IIpocOétovtag uia Widescreen Enimedn 006vn

AvTO TO TUNUA TTPOUTTOOETEL UEPIKEG YVWOELG ECELSIKEVUEVWVY puBuicewv. Av oL TPOoTABELEG e TA
ouviOn epyaieia pvBuicewv Sev xataAn&ovv oe pla pLBULON TTIOL Va AELTOVPYEL, LTTAPYXOVV APKETEG
nAnpo@opieg ota apyeia log mov pumopovv va cag Bondioovv. Qotdoo, eival amapaitnTn n xpron
€VOG CLVTAKTN KELUEVOU.

OL Tpéyovoeg avaivoelg widescreen (WSXGA, WSXGA+, WUXGA, WXGA, WXGA+ K.a.)
vnootnpiouv formats kat aspect ratios (avaioyieg) 16:10 kat 16:9 mov pmopet va Snuiovpyrcovv
npofAuarta. lapadelyyata pePKWV KOWVWV avaAloewv yla avoioyia 16:10 eival ta:

* 2560x1600

1920x1200

1680x1050

1440x900

1280x800

Kdgtowa atiypn, n pubuion Ba yivetat moAv anAd mpocBétovtag Tnv avaivon we éva mbavé Mode ato
Section "Screen" OTIWC edw:

Section "Screen"
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Identifier "Screend"
Device "Cardo"
Monitor "Monitor@"
DefaultDepth 24
SubSection "Display"
Viewport 0 @

Depth 24

Modes "1680x1050"
EndSubSection
EndSection

To Xorg eival apketd €ELUMVO WOTE VA AVAKTAGEL TIG TANpPo@opiec TnG avdAvong tng widescreen
000vng péow Twv mAnpo@opwwv I2C/DDC, yvwpifovtag €tol T umopel va xelplotel n 006vn 600
a@OpPA TIG CUXVOTNTEG KaL TIG AVUAVCELG.

Av avtég oL ModeLines Sev vmapyxovv aToug 08nyovg, unopel va xpelaotel va t1g Swoete eoeig 0To
Xorg. Xpnowwomnowwvtag to /var/log/Xorg.0.log umopeite va avaKTHOETE APKETEG TTANPOPOPIEG WOTE
va Snuiovpynoete povol oag €va Modeline mov va Aettovpyel. ATAWG avalnTioTe TANPOYOPILeG oV
Ba potagouv pe auto:

(IT) MGA(@): Supported additional Video Mode:

(IT) MGA(@): clock: 146.2 MHz  Image Size: 433 x 271 mm

(IT) MGA(@): h_active: 1680 h_sync: 1784 h_sync_end 1960 h_blank_end 2240 h_border:
0

(IT) MGA(@): v_active: 1050 v_sync: 1053 v_sync_end 1059 v_blanking: 1089 v_border:
0

(IT) MGA(@): Ranges: V min: 48 V max: 85 Hz, H min: 30 H max: 94 kHz, PixClock max
170 MHz

Avtég ovopagovtatl mAnpopopieg EDID. H Snuiovpyia evog Modeline amd avtég, yivetat Bdlovtag
QATTAWG TOUG apLlOUOVG 0T CWOTH CELPA:

ModelLine <name> <clock> <4 horiz. timings> <4 vert. timings>

TeAkd, o ModeLine oto Section "Monitor" oto mapddetypa pag Ba poltadel pe auto:

Section "Monitor"

Identifier "Monitor1"

VendorName "Bigname"

Mode1Name "BestModel"

Modeline "1680x1050" 146.2 1680 1784 1960 2240 1050 1053 1059 1089
Option "DPMS"

EndSection

Twpa mov €xete TeAelwoel Ye avtd Ta anmAd PrApata, To X Ba MPEMEL va AELTOLVPYNOEL 0T VEQ
widescreen 066vn cag.
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7.5. Xpnon I'pauuatocepwv oto X11

7.5.1. T'paupatocepég tumov Typel

Ol mpokaBopLopéveg ypauuatooelpég mov aguvodevovy 10 X11 8ev elval 8avikeg yla eQapuUoyEg
emtpanéflag Tumoypa@iog. Ol YeYdAEC YPAUUOATOOELPEG Tapovsiaong @aivovtal 080VTWTEG Kat
EPACLTEXVIKEG, KAl Ol UIKPEG Ypaupatooelpeg oto getenv(3) eival oxedov akatdAnmteg. Evtuxwg
OUWC, LITAPXOLV SLabéatueg apkeTeG, LYNANG oldtnTag ypauuatooelpég Typel (PostScript®) mov
UITopovV va xpnotgomnolnBovv dueca amo to X11. I'a mapddetyua, n cAAoyH ypaupatooelpwyv URW
(x11-fonts/urwfonts) meptéxel  ekbooelg  LVYNARG TOWOTNTAG TWV  cuvvnBlouévwy  typel
ypaupatooelpwv (Times Roman™, Helvetica™, Palatino™ kat dAAeg). H ovAloyn Freefonts (x11-
fonts/freefonts) mepléyel MTOAAEG TIEPLOGOTEPEG YPUUUATOCELPEG, OAAA OL TIEPLOGOTEPEG QIO QAUTEG
elval yla AoyLlopko ypa@kwyv 0mwg to Gimp, kat 8ev elval KatdAANAEG yla ypauuatooeLlpég 006ovng.
Axoun, to X11 pmopel pe eldyloto komo va pubulotel wote va ypnowpomnotel TrueType®
ypappatooelpés. 'ia meplocotepeg AenTopepeleg, Seite Tnv oeAida manual X(7) | To TU U OXETIKA
UE TIC Yypaupatooelpeg TrueType®.

T'la va eyKaTaoTROETE TIG TAPATTAVW GLAAOYEC ypaupatooelpwyv Typel amd Tnv LuAdoyr twv Ports,
EKTEAEDTE TIG TAPAKATW EVTOAEG:

# cd /usr/ports/x11-fonts/urwfonts
# make install clean

Me mapopolo Tpomo umopeite va eykataotioete kat tnv freefont 1 dAieg ovAloyég. T va
aviyvevoel 0 X server autég TI§ YPOAUUATOCELPEG, TPOCOEaTE TNV KATAAANAN ypauur oto apyelo
puBuicewv tov (/etc/X11/xorg.conf):

FontPath "/usr/local/1ib/X11/fonts/URW/"
EVOAAQKTIKE, EKTEAEGTE GTNV YPAUUY] EVTOAWV ULag cuvodou X:

% xset fp+ /usr/local/lib/X11/fonts/URW
% xset fp rehash

Avté Ba Aeltovpynroel, aAAd 6tav tepuaticet n ovvodog X, ol puvbuicelg Ba yabovv, ekTdg av
npootebolv oto apyeio exkivnong (to ~/Xinitrc ywa pia ovvnbilopévn ovvodo péow startx, n to
~/.Xsession av oLVEEEOTE PECW €VOG YpaPlKoL Slaxelploty ovvdeong omwg o XDM). 'Evag axkoun
TpOMog eival va ypnowonowjoete to apyeio /usr/local/etc/fonts/local.conf: Seite to Tujua anti-
aliasing (e€oudAvvong).

7.5.2. Tpaunatocepég TrueType®

To Xorg €xeL eVvowUATWUEVN LITOCTNPLEN ameKoviong ypauuatooelpwv TrueType®. Yndpyovv Svo
SltapopeTikd modules (apBpwPATA) TOL UTTOPOVV VA EVEPYOTOLCOUV AVTAV TNV AelTovpyla. L& auto
70 apddetypa xpnotwuonoleital to freetype module eneldy eivat mo cuvepydoiyo pe ta dAia back-
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ends amelkéviong ypappatooelpwv. I'ia va evepyonoujoete To freetype module, aniwg mpocBéate
TNV TAPAKATW ypauui oto tuiua "Module" Tov apyelov /etc/X11/xorg.conf.

Load "freetype"

Twpa, Snuiovpynote €vav kKatdAoyo yia TI§ ypappatooelpég TrueType® (yua mapdderyua,
fusr/local/lib/X11/fonts/TrueType) kat avTrypadte 0Aeg TIG ypaupatooelpeg TrueType® oe auTov.
[IpoogEte OTL oL ypappatooelpeg TrueType® Sev umopovv va eival and éva cvotnua Macintosh®
nipénel va elvat oe popery UNIX®/MS-DOS®/Windows® yia va Aeltovpyovv oto X11. MOAg
avTLYpa@oLv ta apyela otov KatdAoyo, xpnotpomnowjote to ttmkfdir yla va nuiovpynoete to apyeio
fonts.dir, wote o X font renderer va yvwpifel Tnv VMapén Twv VEWV avtwv apyelwv. To ttmkfdir
SlatiBetal and Tnv LZuAdoyn twv Ports Tov FreeBSD wg x11-fonts/ttmkfdir.

# cd /usr/local/lib/X11/fonts/TrueType
# ttmkfdir -o fonts.dir

Twpa, tpocBéate Tov Katdroyo TrueType® otn Sltadpopun twv fonts. Avtd yivetal pe Tov i8to tpdmo
7OV TEPLy paape mapandvw oTig Typel YypaupaTooeLPES, XPNOLUOTOLOVTAG TO

% xset fp+ /usr/local/1lib/X11/fonts/TrueType
% xset fp rehash

1 anAd mpocoBéate pia ypauur FontPath oto apyeio xorg.conf.

Avto ftav. Twpa o getenv(3), To Gimp, to StarOffice™, kal 6Aeg oL dAAeG epapuoyEg X mPEMEL va
avayvwpifouv Tig eykataotnuéveg TrueType® ypaupatooselpe. IIoAD HIKPES YPAUUATOOELPES (OTIWG
auTtég TOL @aivovtal 0TO Kelgevo pag otooceAidag oe vPnAn avdivon) Kat oAU UEYAAEG
ypappatooelpég (oto StarOffice™) Ba @aivovtal Twpa TOAV KaAVTEPQ.

7.5.3. Anti-Aliased I'paupatoceLpég

OAeg ol ypauppatooelpeg X11 mov PBplokovtat oto /usr/local/lib/X11/fonts/ kat to ~/.fonts/ eival
avtépata Stabéolpeg yla anti-aliasing oe e@apuoyég Xft-aware, ocvunepilapyfavouévwy touv KDE,
GNOME «xat Firefox.

T'a va eAéygete moleg ypaupatooelpeg eival anti-aliased, 1§ va puvBuiocete T1g 810TNTEG TOL anti-
aliasing, dnulovpynote (1 Tpomomoujote, av Nén vmapyxel) to apyelo /usr/local/etc/fonts/local.conf.
Méow autol TOoUL apyelov pmopolv va PLOULETOVV APKETA EEELSIKEVUEVA XAPAKTNPLOTIKA TOU
ovotiuatog ypapuatooelpwv Xft. Auto To TURUa TTEPLYPAPEL UOVO UEPLKEG amAg SuvaTtdtnTe. I'a
TeEPLOCOTEPEG AEMTOUEPELEG, Selte To fonts-conf(5).

To apyelo avto mpémel va eivat poperg XML. Awote peydAn mpoooy ota meCd / kepaiaia, Kat
olyovpevBeite 0TL OAa Ta tags €xouv kAeloel owotd. To apyelo &ekwvd pe v ovvnOlopévn
emke@aAiSa XML kat éva oploud DOCTYPE, kat €melta akoAovBel To <fontconfig> tag:

<?xml version="1.0"?>
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<IDOCTYPE fontconfig SYSTEM "fonts.dtd">
<fontconfig>

Onwg elmape mponyovuévwg, O0Aeg ol ypauuatooelpég oto /usr/local/lib/X11/fonts/ dnwg kat ato
~[.fonts/ SlatiBevtal 8n oe Xft-aware epapuoyég. Av BéAete va mTpocBEaete Kal AAAOVG KATAAGYOLG
€KTOG amd auvtoLg Touvg V0, MPocBEoTe pla ypauur mapdéuold pe auth TOL akoAovBel oTo
/usr/local/etc/fonts/local.conf:

<dir>/path/to/my/fonts</dir>

AoV pocHETETE VEEG YPAUUATOCELPEG, KAl ELSIKOTEPA VEOUG KATAAGYOUG YPAUUATOCELPWY, TTPETEL
Va EKTEAECETE TNV AKOAOLON EVTOAN Yl VA avaSnULoOVPYNoeTe TNV cache ypaUUATOCELPWV:

# fc-cache -f

To anti-aliasing kdvel Ta dkpa EAAPPWEG GLYKEXLUEVA, KAVOVTAG £TGL T TTOAD ULIKPA YPAUUATA TILO
avayvwolpa, Kat agatpel ti¢ "kAlpaxkeg" (okaiomdtia) amd Ta peydia ypauuata, aAAd umopel va
TIPOKAAEGEL EVOXAIOELG OTA UATLA AV ¥pnotyomolnBel oe kavovikd ueye0n. I'ia va e€alpgoete amd to
anti-aliasing pey€0n ypappatooelpwv pikpotepa ano 14 point, TpocOEGTE AVTEG TIG YPAUUEG:

<match target="font">
<test name="size" compare="less">
<double>14</double>
</test>
<edit name="antialias" mode="assign">
<bool>false</bool>
</edit>
</match>
<match target="font">
<test name="pixelsize" compare="less" qual="any">
<double>14</double>
</test>
<edit mode="assign" name="antialias">
<bool>false</bool>
</edit>
</match>

To spacing (Staotiuata) oe peplkég monospaced YpapUATOCELPEG Umopel emiong va eivat
axatdAAnAo o6tav ypnolpomnoleital anti-aliasing. Autd @aivetal va amoteAet Slaitepo mpoOPANUa e
to KDE. Muwa 86pbwon yla avto, elvat va emnipaiiete oto spacing tnv T 100 ya avtég Tig
ypaupatooelpég. IIpocbEote TI¢ akOAOLOEG ypauUEG:

<match target="pattern" name="family">
<test qual="any" name="family">
<string>fixed</string>
</test>
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<edit name="family" mode="assign">
<string>mono</string>
</edit>
</match>
<match target="pattern" name="family">
<test qual="any" name="family">
<string>console</string>
</test>
<edit name="family" mode="assign">
<string>mono</string>
</edit>
</match>

(avto petovopdlel Ta dAAa kowd ovopata twv fixed ypappatocelpwv wg "mono"), Kal €melTa
npocOEaTe:

<match target="pattern" name="family">
<test qual="any" name="family">
<string>mono</string>

</test>
<edit name="spacing" mode="assign">
<int>100</int>
</edit>
</match>

LUYKEKPLUEVEG YpauUaTooelpEG, OTwg ol Helvetica, pmopel va epgavitouv mpofAnua otav eivat
anti-aliased. To mpofAnua cuyvd eKENAWVETAL WG Pia ypauuaTooelpd Koppévn kabeta otnv UEon.
LTV xepotepn meplntwon, wrtopel va KAVeEL KATIOLEG €QAPUOYEG VA KaTappeLvoouvv. T'ia va To
amo@LyeTe AvTO, unopeite va mpocbéoete To akoAovbo oto local.conf:

<match target="pattern" name="family">
<test qual="any" name="family">
<string>Helvetica</string>
</test>
<edit name="family" mode="assign">
<string>sans-serif</string>
</edit>
</match>

MoAg tedewwoete v petatpom tou local.conf oiyovpevbeite 6Tl kAeloate to0 apyeio pe o
</fontconfig> tag. Av 8ev 10 KdveTe, oL aAAAaYEG oag Ba ayvonBovv.

TéAog, oL xpoTEG UTOPOVV va MPOCGOHEGOLV TIG SIKEC TOUG PLOUICELS UECW TWV TTPOCWTIIKWY TOUG
apxelwv .fonts.conf. T'la va yivel avto, kdbe XpRotng mPEMeEL amAwg va Snulovpynoel €va
~/.fonts.conf. Avtd T0 apyeio mpénel va eivat eniong XML pop@ig.

Kdtu teAevtaio: oe pla LCD 06dvn, umopel va etvat emBupntog o Seypatiopog sub-pixel. O
Setypatiopog xelpifetal xwplotd ta (opllovtia Slaxwplouéva) KOKKLva, mpdoiva Kal UTAE otolyeia
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waoTe va BeATIwaoeL TNV opLovTia avdAivon. Ta anmoteAéopata pumopel va eival papatikd kaAvtepa.
T'la va Tov evePYOnoLNOeTE, TPOCGOEDTE TNV MAPAKATW YpAUU KAmtov oto apyeio local.conf:

<match target="font">
<test qual="all" name="rgba">
<const>unknown</const>

</test>
<edit name="rgba" mode="assign">
<const>rgb</const>
</edit>
</match>

o AvdAoya pe tov TUTo TnG 006vng, To rgb pumopel va xpelaotel va aArdgel o€ bgr, vrgb
1 vbgr: melpapatioteite kal eite moio Aettovpyel kKaAvTepa.

7.6. O X Display Manager

7.6.1. Elcaywyn

O X Display Manager (XDM) eivat éva mpoalpetikd pépog tov cvotnuatog X Windows mov
xpnowdormoteitat ywa Siayxeipon ovvééoewv (logins). Autd eival XpriolHo G€ TOAAEG TEPUITWOELG,
O0mw¢ o anAd "X Terminals", oe desktop punyaviuata, KaBwWG Kat o€ SLAKOULOTEG UEYEAWY SIKTOWV.
A@ov 10 cvotnua X Windows eival aveZdptnto mpwToKOAAWY Kal SIKTOWV, LITAPXEL UEYAAO €UPOG
mOavwv pubuicewv ywa v Asttovpyla X TEAATWV Kal SLAKOULOTWY GE SLAPOPETIKA Unyaviuata
ouv8ebepéva oe éva Siktvo. O XDM mapé€xel €va ypa@ko meplfdAiov ywa tnv emioyy TOL
Slakoulotn pe Tov omoio Ba yivel n ovvdeon, kal yla v €(0060 TANPOPOPLWV TILGTOMOINONG OTIWG
TOL OVOUATOG XPNOTN Kal TOL KwSkov mpdcspacng.

Lke@Beite Tov XDM w¢ Lo e@apuoyn o mapéyel Tig idleg Suvatdtnteg aTov XproTn UE To epyareio
getty(8) (6eite To PUOuLon ywa Aemtouépeleg). To XDM extedel cuvSéaoelg (logins) aTov SlakouloTr Kat
énelta exktedel éva Slaxelploty ovvedplag (session manager, ovvrBwg €vav X Slaxelplot)
napabvpwv, window manager) yla Aoyaplacud tov xpriotn. O XDM €nelta mepLUEVEL VA TEPUATIOEL
avTd To TPAYPAUUA, TTOL oNUATOS0TEL OTL 0 XpOTNG TeEAeiwae Kal mpémel va armtoouvdebel. Le avtd T0
onueio, o XDM umopel va spgavicel ¢avd tnv 006vn ewcodov (login) kat tnv 006vn emA0yNg
ypa@Kig ovvdeong waote va ouvdebel évag AAAog xprioTng.

7.6.2. Xprjon tov XDM

T'a va exwvioete va xpnolpomnoleite To XDM, eykataotriote to port x11/xdm (8ev eykabioTtatat amd
TPOETIAOYN OTIG TpocPateg ekS0oelg Tou Xorg). Mmopeite €melta va Bpeite Tov Sdaipova XDM ot0
fusr/local/bin/xdm. Avtd t0 Mpdypappa pmopel va ekteAeotel omoladnmote otiyu wg root kat Ba
Eexwvnoel va SlayelpiCetal tnv 080ovn tov X oto Tomkd punydvnua. Av o XDM mpénel va ekTeAeiTat
KAOe @opd OV eKKLVELTAL TO PUnydvnua, évag BoAlkog tpomog eival n mpocHRKnN Ulag ypauung oto
[etc/ttys. Tl meEPLOCOTEPEG TANPOYOPLEG CYETIKA HE TNV YOPON KAl TNV XPHoN avTtov ToL apyeiov,
Seite To [Ipocbétovtag pla Kataywplon oto /ete/ttys. Ynapxel ula ypapun oto apyko /etc/ttys apyelo
yla Tnv ektéleon Tov XDM o€ €va ELKOVIKO TEPUATIKO:
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ttyv8  "/usr/local/bin/xdm -nodaemon" xterm off secure

Apxwda avti n Aettovpyla elvat amevepyomonuévn - yla va tnv evepyonoljoete aAAdéte To nedio 5
amno off oe on kal emavvekivnote To init(8) xpnowwonowwvtag tig 0dnyieg Tov EEavaykaote tnv init
va Zavadlafdoet to /etc/ttys. To mpwto medio, To GVopa TOL TEPUATIKOV oL Ba StayelpifeTat to
mpoypauua, eivat to ttyv8. Autd onuaivel 6t 0 XDM Ba ekteAeital 6To 90 ELKOVIKO TEPUATIKO.

7.6.3. PUOuLon Tov XDM

0 katdioyog pvbuicewv tov XDM Bpioketar oto /usr/local/lib/X11/xdm. e autOv TOV KATAAOYO
LTTAPXOLV TOAAA ap)ela TTOL XPNGLUOTOLOVVTAL YL VA 0AAAEOLY TNV CLUUTTEPLPOPA KAl EUPAVLOT TOV
XDM. Tumikd, Oa Bpeite Ta mapakdtw apyeia:

Apyxeio Ileprypaon

Xaccess Kavoveg miotomnoinong meAatwv.

Xresources IIpokaBoplopéveg TIuéG X resource.

Xservers Alota ammoyakpuoUEVWY Kal TOTKWY 0Bovwv (X

displays) otig omoieg Ba yivetal Slayeipilon.

Xsession [IpoemiAeyuévo script cuvodwv ya logins.

Xsetup_* Script yla TNV €EKTEAEGN EVTOAWV TIPLV TNV
eu@avion tov mepLBdirovtog ovvdeong (login
screen).

xdm-config PuBuioelg yla 6Aeg TG anewkovioelg (displays)

TIOL EKTEAOVVTAL GE AULTO TO UNYAVNUQ.
xdm-errors AdBn ov SnulovpyovvTal Ao To TPOYPAUUAL.

xdm-pid To ID tng Stepyaciag Tov Tpgyovtog XDM.

Eniong oe autdv ToV KATAAOYO LTTAPYOLV UEPLKA SCripts KAl TPOYPAUUATA TTOU XPNOLUOTIOLOVVTAL
yla va pubuicovv v empdvela epyaciag étav ekteAeital to XDM. Oa meplypdPoupe mepIANMTIKA
TO 0KOTO kaBevog anmd avtd ta apyela. H akpifrg ovvtagn kat xprion 0AwvV autwv twv apyeiwv
neplypagetal oto xdm(1).

H mpoxaBoplopevn pubulon eitvat éva amio opboywvio mapdbupo ovvEeong pe To Ovoud TOL
UNXOVAUATOG Vo @aiveTal oTnv Kopuenh UE UeydAa ypduyata Kol Ti¢ mpoTpornég "Login:" kat
"Password:" amd KAtw. AuTto eival €va KaAd onuelo ekkivnong yla va aAAGEETE TNV EUPAVLION TOV
XDM.

7.6.3.1. Xaccess

To MPpwWTOKOAAO yla oVvSean e amelkovioelg mov eAéyxovtal and to XDM ovoudgetatr X Display
Manager Connection Protocol (XDMCP). To apyeio avtd eivatl éva oUvoAo KavOvwy yla Twv EAEYX0
TwV ouvvdéoewv XDMCP amd amouakpuouéva punyxaviuata. Ayvoeital, ektog kat av to xdm-config
éxeL pvbutotel wote va Séxetal eloepydueveg ouvdéaelg. H mpoemoyn elval va unv emLTpeneTal oe
Kavéva meAdtn va ouvdebel.
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7.6.3.2. Xresources

[Ipokeltatl yla o apyxelo mpokaboployévwy TIHWY yla TIG EQAPUOYEG EUPAVLIONG TOL TTapAbupov
ovvdeong (login) xat emAoyéa amewoviong (display chooser). Méoa amd avtd pmopel va
TpoTomolnOel n eppavion Tov mpoypduuarog login. H popen tov eivat iSta pe to apyeio app-defaults
TIOL TEPLYPAPETAL OTNV TEKUNPlwon Tov X11.

7.6.3.3. Xservers

Avt) eival pla Alota Twv amouakpuouévwy oTaduwv mov TPETEL va el@avifovTal wg eMA0YEC GTO
npdypauua (chooser).

7.6.3.4. Xsession

AvTo elval To mpokaboplopévo session script mov ekteAel To XDM peTd T 6VVEEGN KATTOLOL XPNOTN.
Kavovikd, kdbe xpriotng Ba €xeL €va tpomomolnuévo, S1KO Tov, session script ato ~/.xsession 1ov Ba
TOPAKAUTTEL QLTS TO SCript.

7.6.3.5. Xsetup_*

Ta apyeia avtd ekteAovvTal ALTOHATA TPV TNV EUEAVION TwV TTAPaBVpwWVY eMA0YAS 1} ouvdeong.
Yrdpyel éva script yla kdOe display mov ypnotpomnoteital, mov ovouddetatl Xsetup_ e To VOOUEPO TOV
display oto TéAog (ya mapddetypa Xsetup_0). Kavovikd avtd ta scripts a ekteAovv éva 1} vo
TPOYPAUUATA GTO TAPACKN VIO OTIWGE TI.X. TO Xconsole.

7.6.3.6. xdm-config

To apyelo avto mepiéyet pubuioelg otnv popen twv app-defaults, mov epapudlovtal oe kdOe display
mov SlaxelpifeTal n cLYKeEKPLUEVN EYKATACTAON.

7.6.3.7. xdm-errors

To apyelo avtd mepléxel tnVv €080 TwV Stakoplotwy X mov mpoonabel va ekteAéoel To XDM. Av éva
display mov mpoomnabel va ekkivrjoet 0 XDM KoAAGEL yla KAmmolo A0yo, KaAo eivatl va avalntnoete
€6w TLXOV UNVOMATA GQOAMATWY. Ta unvipata autd Kataypd@ovtal Kol ota apyxeia ypnotwv
~/.Xsession-errors.

7.6.4. AlaTnpwvTag £vav ALaKOULOTI] ATOUOKPUGUEVWY LUVEECEWV

T'la va cuvdeovTal Kat GAAOL TEAATEG GTOV SLAKOULGTH 000VNG, TPOTIOTOL|OTE TOVG KAVOVEG EAEYXOL
npdofaong, KaL evepyonmolote TIG eloepyOueveg ocuveoels. Ta mapanmavw elval, amd TPOETIAOYN
pubulouéva oe ouVTNPNTIKEG TIUEG. T'la va kdvete To XDM va 8€xetal cLVSETELS, ap) KA UETATPEYTE
o€ OYOAL0 TNV TTapaKATw ypauun oto apyeio xdm-config:

I SECURITY: do not listen for XDMCP or Chooser requests
I' Comment out this line if you want to manage X terminals with xdm
DisplayManager.requestPort: 0

Kal petd emavekkiviote tov XDM. Na €xete uvmoplv oag 0Tl Ta oxoAla ota apyeia app-defaults
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Zexwvovv pe tov yapaktipa "!", kat OxL Tov ouvvnOn "#". Mmopel va emibupeite MO avoTNPOUVG
Kavoveg eAeyyov mpooPaong. Aeite ta mapadelypata oto Xaccess, Kat cuupfovAevbeite tn oeAlda
manual tov xdm(1).

7.6.5. Avtikataotateg Tov XDM

Yndpyxovv apketol avTikataotdteg yla to mpoypapupa XDM. ‘Evag and avtovg, o KDM (€pyetat pe To
KDE) avaAvetat apydtepa oe avtd to0 ke@diato. O KDM display manager mpoo@epel TOAAA
TMPOTEPAUATA OTA YPAPIKA Kol SlakoounTikd otolxela, OmMwg emiong xat tnv duvatdtnta va
ETAEYOLV 0L XpOTEG TOV EMBLUNTO SLayelploTh TapabVPWV TNV GTLYUn TNG oLVSEDNG.

7.7. T'papwka IeptBairovta

ALTO TO TUNUA TTEPLYPAPEL UEPLKA Ypa@Ka TtepLBdAAovTa Tov StatiBevtal ywa To X oto FreeBSD. H
évvola "ypa@ko mepBAdArov” umopel va onpaivel oTIdNIoTE, Ao €vav amAo SlayelpLoTy mapadbvpwv
UéxpL éva odokAnpwuéva makéto desktop epappoywv, 6nmwg to KDE 1§ to GNOME.

7.7.1. GNOME

7.7.1.1. ZxeTkd pe To GNOME

To GNOME eival éva @LALKO TTpog TOV XpHOTN YPAPIKO TTEPLBAAAOV IOV ETILTPETIEL GTOVG XPHOTEG Va
XPNOLUOTTOLOVV Kat va puBuifouv evkoAa Tovg LTTOAOYLOTEG TOUG. To GNOME Sabétel éva panel (yla
NV eKKivnon papuoywv kKat tnv mPoPoAn katdoTaong), enpdavela epyaciag (6mov eu@avifovtat
deSouéva kat e@apuoyEg), éva mAnbog and Stadedouéva epyaleia Kal eQapuoyeg, kKabwg kat Eva
oVUVOAO TUTIOTIOLCEWV TOV EMLTPETEL OTLG EPAPUOYEG VA cLVEPYALOVTAL UETAEV TOUG Kat va Selyvouv
éva ouvenég meplpairov epyaciag. O XpoTeg AAAWY AELTOUVPYLIKWY CUOTNUATWY 1| TTEPLRAAAOVTWY
Ba awobdvovtal cav 6TO0 OTITL TOUG XPNOLUOTIOWVTAG TO TAVIoYLPO YPAPIKO TePLBAAAOV TTOL
napexel o0 GNOME. Ileplocotepeg mAnpopopieg oxetika pe o GNOME oto FreeBSD umopouv va
Bpebovv ot0 Stadiktvakd TOmo tov FreeBSD GNOME Project. H tomoBeoia mepiéyel emiong wat
avaAvTika FAQs oyeTIkd pe TNV €yKATACGTAGH, TNV pLUBULON, Kal Tnv Staxeiplon Tov GNOME.

7.7.1.2. Eykatdotacn tov GNOME

To GNOME umopel va eykataotabei eVkoAa and maketa i anod tnv ZuAioyr twv Ports:

T'la va eykataotiioete To €Toluo makeéto Tov GNOME amo o §{kTuo, anmAwG TANKTPOAOYHOTE:
# pkg_add -r gnome2
T'a va petayAwttioete to GNOME amd tov mnyaio Kwdka, XpnoLlonoujote Tnv LuAAoyl Twv Ports:

# cd /usr/ports/x11/gnome2
# make install clean

To GNOME ypeldetal To cLoTNUA apXeiwv /proc yia va Aeltovpyoel cwotd. [IpocbEate Tn ypauun
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proc /proc procfs rw @0 0
oto apyelo /etc/fstab ywa va yivetat avtdpata mpoodptnon tov procfs(5) katd tnv ekkivnon Tov
oLOTHUATOC.

MoAig eykataoctabel To GNOME, Oa mpémel va pvbutotel o Stakoulotic X wote va ekkivel 1o GNOME
avti yla tov mpokaboplopévo Slaxelplot Tapabipwv.

0 gukoAdTEPOG TPOTOG yLla va ekkivrioete To GNOME eivat pe to GDM, tov GNOME Display Manager.
To GDM eykaBiotatal wg pépog tov GNOME, aAAd elval avevepyo apytkd. Mmopel va evepyomoindet

UE TNV TPOCONKN TNG YPAUUAS
gdm_enable="YES"

oto apyeio /etc/rc.conf.
MOALG kavete emavekkivnon, To GDM Ba Eekivrjoel avtdpata.

EnmutpocOeta, elvat xpriowo va &exwvouv OAegc oL umnpecieg Tig omoieg amattel to GNOME
TaLTOXPOVA PE TNV eKKivnon Tov GDM. I'la va yivetal auto mpocBéate Tn ypauun

gnome_enable="YES"

oto apyelo /etc/rc.conf.

To GNOME unopel eniong va exwvioel and tnv ypauur evtoiwv pubuifovtag katdAAnia to apyeio
Xinitrc. Av vndpyet ién To apyeio .Xinitrc, AMAWG AVTIKATACGTAOTE TNV YPAUUN IOV €KKLVEL TOV
TpE€YOoVTA Slayelplotn mapabvpwv pe pia mov va ekkwvel to /usr/local/bin/gnome-session. Av 8ev
BéAete va kdvete meplocdTepeg pubuioelg oto apyelo, xpetdletal anAd va ypdyperte:

%

s echo "/usr/local/bin/gnome-session" > ~/.xinitrc

'Emelta, mAnKTpoAoyote startx, kat 0a Eekivroet To ypagko mepfdArov tov GNOME

Av ypnowormoleite koo maAawdotepo display manager, omwg to XDM, TO
nopanavw 8ev Ba Aettovpyfoel. Etnv mepintwon avth, Snuiovpyfiote éva

o eKTEAEDLUO apyelo .xsession o omoio va mepLéxel Tnv (8la evtoAn. Tpomomoljote To
apyelo .xsession Kal aVTIKATAGTAOTE TNV €VTOA] TOL TPEXOVTOG SLaxelploTh
napabvpwv pe To /usr/local/bin/gnome-session:

o

echo "#!/bin/sh" > ~/.xsession
echo "/usr/local/bin/gnome-session" >> ~/.xsession
chmod +x ~/.xsession

o

o
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AM\n ula emroy elvat va pvbulotel o display manager woTe va ETNLTPEMEL TNV ETLAOYN TOU
Saxelplot mapabvpwv katd v ovvdeon. To Tunua Aenttopepeteg KDE e€nyel mwg pmopel va yivet
avtd péow tov KDM, tov display manager tov KDE.

7.7.2. KDE

7.7.2.1. Zxetkd pe 1o KDE

To KDE eivat éva oUyxpovo, €UKOAO oTn XpPron, ypagwko meptfdAiov. Mepikd mpdyuata mou
npoo@epel To KDE otov xpriotn eivat:

* 'Eva 6pop@o oLyxpovo mepLBdiiov

* 'Eva mepfdArov pe mAnpn Siktvakn Stagpavela

* Eva evowpatwuévo cvotnua Bonbelag mov enttpénel eVKOAN, cuven Tpocfacn otnv Boribela
yla Tnv xprion tov KDE kal Twv epapuoywv tou

o YUVEMAG EUOAVLON KAL GLUTIEPLPOPA OAWV TWV eQapuoywv Tov KDE

* Tumomoluéva menu Kot YPaupeg epyareiwv (toolbars), cuvdvaocuol TARKTPWY, YpwHATIKOL
ouvvdvaaouol, KAT.

* AeBveig puBuioelg: To KDE SiatiBetal oe meplocdtepeg and 55 yAWwooeg
* KevTplko Kal cLvenEG ovotnua pubuicewv Baclopévo ae SLaAdyoug

* MeydAo aplBud xproluwyv epapuoywv, oxedlacuévwy eldikd ywa to KDE

To KDE cuvo8evetat anod évav mepinynt (browser) mov ovoudagetal Konqueror, xat avtaywvifetat
oofapd Tovg AAAOLG TTEPLNYNTEG TWV cvoTnuatwy UNIX®. Ileplocdtepeg mAnpoopieg yia to KDE
urnopeite va Ppeite oto KDE website. Twa mAnpo@opieg oxetikég pue to FreeBSD kat to KDE,
ouuBouvAevBeite Tov SladikTuako Témo Tov KDE/FreeBSD.

Yndpyouvv Stabéatpeg 8vo ekdoaelg tov KDE yia to FreeBSD. H Exdoon 3, kukAo@opel apKeTO Kapd
Kal eivat akopa Stabéoun otn LuAioyn twv Ports av kat §ev cvvtnpeital mAEov kal TapovcLddel
npoPBAfuata. H €ékdoon 4 avavewvetal cuveXws Kal eival n TPoeNIA0YH TwV Xpnotwv tov KDE. Ot
800 auTEg ekEO0ELG UTOPOVUV KAALGTA VO GUVLTIAPYOLV GTOV {510 LTTOAOYLOTH.

7.7.2.2. Eykataotacn tov KDE

Omnwg xat ue o GNOME 1 kdBe dAA0 ypapkd meplAArov, TO AOYLOUIKO pmopel va eykataotabel
€VKOAN HECW TTAKETWYV 1] Atd TNV LVAAOYN TwV Ports:

T'a va eykataotioete 0 KDE 3 péow mak€twv amod 1o §{kTuo, anmAwg TANKTPOAOYHOTE:

# pkg_add -r kde

T'a va eykataotrioete 0 KDE 4 péow mak€twv ano to §{kTuo, anmAwg TANKTPOAOYHOTE:

# pkg_add -r kde4
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To pkg_add(1) Ba avaktioel avtoyata tnv teAevtaia €kdoaon g ePapUoyng.

T'a va petayAwttioete To KDE 3 amd tov mnyaio Kwdika, Xpnolonojote Tn LuAAoyr Twv Ports:

# cd /usr/ports/x11/kde3
# make install clean

T'a va yetayAwttioete To KDE 4 amd tov mnyaio Kwdika, Xpnolonoljote Tn LUAAOyY TwV Ports:

# cd /usr/ports/x11/kde4
# make install clean

A@ov gykataotabel To KDE, Oa mpénel va pubuiotel o Staxoptotic X wote va To ekkvel avti yla tov
npokaboplopévo Slayelplot Tapabvpwv. AvTto yivetal ye tnv aAiayr tov apyeiov xinitrc:

I'ia To KDE 3:
% echo "exec startkde" > ~/.xinitrc
I'ia to KDE 4:
% echo "exec /usr/local/kde4/bin/startkde"” > ~/.xinitrc
Twpa, 6mote To X Window System ekkiveital péow tov startx, To ypa@wd neptfdAiov Ba eival to

KDE.

Av ypnowomnoleite kdmmolo display manager 6mwg to XDM, n pvbuton eivat Atyo Stagopetikn. Oa
TMPEMEL avtl yla To .Xinitrc va tpomomnoujoete To .xsession. 0O8nyieg ywa to KDM Sivovtal apyotepa
070 KEQPAAALO QUTO.

7.7.3. lleprocotepeg Aemttopépereg ywa o KDE

Twpa mov o KDE €xel eykataotabel 0To oVOTNUA, UITOPEITE VA AVAKAAVYETE TIG MEPLOCOTEPES
AelTtovpyleg péow Twv oeAlbwv Ponbelag 1 Sokipdlovtag pevov Kal emAoyEG. OL XpROTEG TwV
Windows® n tov Mac® 6a atebdvovtal 6av 6To omiTt TouG.

H xaAUtepn PBoriBela yia o KDE eival n on-line texkunpiwon. To KDE cuvodevetal amnd tov S1ko Tov
nepinynt, Tov Konqueror, moAAEG XPriOLUEG EPAPUOYEG, KAl OVAAVLTIKA TeKUnpiwaon. To voéAouto
auTNG TNG EVOTNTAG oLENTA TEXVIKA BEpaTa ov eival SUOKOAO va avakaAvOoUV Pe SOKLUEG.

7.7.3.1. O KDE Display Manager

O Sl elploTg €vOg TTOALYPNOTIKOV CLOTAUATOG BEAeL evSexouévwg n ovVEean TWV XPNOTWV va
yivetal péow ypa@kov neptBairovtog. Onwg meptypdpape mpiv, unopel va xpnotponowndet to XDM.
Ouwg, To KDE mepléyel pla evarllaktiky entioyr, to KDM, to omoio €xel oxeSlaotel va eival molo
EAKVOTIKO KOl TTAPEXEL TEPLOCOTEPEG ETILAOYEG KATA TN GVUVSEDH. ZUYKEKPLUEVA, OL XPOTEG UTTOPOVV

170


https://man.freebsd.org/cgi/man.cgi?query=pkg_add&sektion=1&format=html

€VKOA va eMAEEOLY (U€ow UeVOL) molo ypa@ko meplBdirov (KDE, GNOME, 1§ kdmowo dAA0) Ba
EKTEAEOTEL UETA TNV OVVEEGN TOUG.

T'a va evepyomnoujoete o KDM, Oa mpémel va enegepyaoteite kdmowa apyela, ta omoia elvat
SltapopeTikd avdAroya pe tnv €kdoon tov KDE mov Ba xpnotluonoujoeTe.

T'a To KDE 3, Ba mpémel va TPOTTOTOUJCETE TNV €YYpaPn yla To ttyv8 oto /etc/ttys, Omwg @aivetat
TAPAKATW:

ttyv8 "/usr/local/bin/kdm -nodaemon" xterm on secure

I'ta to KDE 4, 6a mpémnel va mpooaptioete To procfs(5) kat va mpooBEceTe TNV MAPAKATW YPAUUA GTO
/etc/rc.conf:

kdm4_enable="YES"

7.7.4. Xfce

7.7.4.1. Zxetkd pe to Xfce

To Xfce eival éva ypa@wd meptfdArov mov otnpifetar otnv BLBA0Okn GTK+ mov ypnolpomoteitatl
kat armo To GNOME, aAAd eivat moAU 7o eAa@py Kat mpoopifetal yla 060vg BEAOLV €va amAo,
QTTOTEAECUATIKO YPUPLKO TTEPLPAAAOV TTOV elval eVKOAO va xpnotpomonBel kat va pvbutotel. OnTIKA,
potdCet moAv pe to CDE, mou ouvvavtatal oe eumoplkd ovotiuata UNIX®. Mepwka amd ta
xapaktnplotikd tov Xfce etvat:
* 'Eva anmA0, EDKOAO GTnV Xprion ypaeLko neplfdArov
o TIAPWG TAPAUETPOTOLGLUO UE TO TOVTIKL, pe drag and drop, KAT.
* Kevtpwko panel mapoyolo pe tov CDE, pe pevoy, ULKPO-€QAPUOYEG KOl TANKTPA €KKivnong
EQAPUOYWV
* OAokAnpwuévog Slaxelplotng mapabvpwv, Slayelplotig apxeiwv, Slayelplotig 1Hyov,
ovuBatotnta ye to GNOME, kat dAAa

* Avvatotnta xpriong Bepdtwv (themes, a@ov xpnotpomnotel to GTK+)

* Tpyopo, €Aa@pl Kol OITOTEAECUATIKO: L8AVIKO Yyl TOAOTEPQ/TIO Oapyd pnyaviuata 1
unyaviuata pe Atyn pvipn

[Teplocdtepeg mAnpopopieg yla to Xfce pnopeite va Ppeite otn Siktvakn tomobeaia tov Xfce.

7.7.4.2. Eykataotacn tov Xfce

Yndpyet (tnv wpa mov ypd@ovtal autéG oL ypauueg) €rowwo makeéto ywa to Xfce. T'ia va To
EYKATAOTNOETE, ATTAWG TANKTPOAOYI OTE:

# pkg_add -r xfced
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EVOAAQKTIKE, yla va TO YETAYAWTTIOETE atd TOV Tyaio KwSIKA, ¥PNOLUOTIOGTE TNV LUAAOYY TWV
Ports:

# cd /usr/ports/x11-wm/xfced
# make install clean

Twpa, meite otov Stakoulotr X va ekkivijoel To Xfce tnv emduevn @opd mov Ba yivel ekkivnon tov
YPAPKOU TEPLBAAAOVTOG. ATTAWG TANKTPOAOYNOTE TO MAPAKATW:

% echo "/usr/local/bin/startxfce4" > ~/.xinitrc

Tnv emopevn @opd mov Ba exkivroete 0 X, Oa epgaviotel To Xfce. OMWG KAl TPONYOLUEVWG, AV
xpnolpomnoleite kdmolo display manager onw¢g to XDM, Snulovpyrote éva apyeio .xsession, 0mwg
neplypdpetal otnv mapaypago tov GNOME, aAAd pe tnv evtoAn /usr/local/bin/startxfce4, 1
pvbuiote Tov display manager va EemMTPENEL TNV E€MAOYHR YPAPIKOU TEPLBAAAOVTOC, OTIWG
TEPLYPAPETAL GTNV TTAPAYPAPO CYETIKA Ye To kdm.

params: path: "/books/handbook/partii/" :leveloffset: +1
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Chapter 8. X0voyn

To FreeBSD pmopel va ekteAéoel pla evpela ykdpa desktop e@apuoywv, OTWG QUAAOUETPNTES
(browsers) kat enegepyaotéqg Kelpévov. OL meplocoTepeg amd avtég eival Slabéolueg wg makéta
(packages) i} umopovv va eykatactabovv avtopata anod tnv LuAAoyn twv Ports. IToAAol véoL xproTeg
avapévouv va Bpouv tétolov eidovg epapuoyég oto desktop touvg. To ke@dAalo avtd Ba cag dei&et
TIWG VA EYKATACTNOETE XWPIG KOTO TIG TILo Snuo@Aeic desktop epapuoyEg, eite amo makéTa elte amo
N LuAdoyn Twv Ports.

Lnuewwote 4tL 0tav eykablotdte mpoypaupata anod tn LuAAoyn Twv Ports, yivetal yetaylwttion and
TOoV TINyaio kKwdka. Avto pmopel va xpelaotel mTOAL ¥povo, kabwg eEaptdtatl amd To TPOYPAUUd TO
OT0(0 YETAYAWTTICETE KAL TNV LTTOAOYLOTIKN oYV TOL UNYAVARATOG 6aG. Av TO XpoVviKO SldoTtnua To
omoio YpeldleTal n UETAYAWTTION €lval amayopeuTIKA UEYAAD, UTTOPEITE VO €YKATACTHOETE TA
TMEPLOCOTEPA TTPOYPAUUATA TNG ZUAAOYHG TwV Ports amod mpo-UeETAyAWTTIOUEVA TTAKETA.

Kabwg to FreeBSD StaBétel ovuPatdTnta pe eKTeEAEoIpa mpoypdupata ya Linux, ToAAEG epapuoyEg
TIOL AvanTLXONKav apytkd yla To Linux eivat Stabéopeg yua to desktop oag. Lag ouviatovue Bepud
va Stafdoete to ZuppatotnTa pe ExteAéoiya Tov Linux mpLv €yKaTAacT)OETE OMOLASHTIOTE A0 TLG
e@appoyég Linux. IToAAd and ta ports mov xpnoLuonolovyv tn cuppfatotnta pe Linux €xouvv ovouata
7oL EeKLVOLV e "linux-". Ouunbeite To dTAV PAYVETE YLA KATIOLO CUYKEKPLUEVO POrt, ylo Tapadetypa
ue Tnv whereis(1). £to keipevo mov akoAovbel Bewpeltal 0Tl €xeTe evepyomoloeL TNV cuuPatdtnTa
Ue exTeAéoIpa TPoypdpupata Linux mpv eykatactioeTe omolaSHoTe amno TG eQapuoyEg Tov Linux.

OLkatnyopieg MOV KAAVTITOVTAL ATTO AVTO TO KEPAAALO lval oL €ENG:

* duAdopetpnteg (Onwg Firefox, Opera, KonquerorChromium)
* E@appoyég ypageiov (0nwg KOffice, AbiWord, The GIMP, OpenOffice.org, LibreOffice)
* IIpoypdauuata TpoBoAig eyypapwv (6mwg Acrobat Reader®, gv, Xpdf, GQview)

* XpnUaToolKoVouLKEG e@appuoyeg (6nwg GnuCash, Gnumeric, Abacus)
Ipwv StaPfdoete auto To Ke@AAaLo Ba mpEmeL:

* Na &€pete WG va €ykKaTtaoTroeTe MPOCOETO AOYLoUKO Tpitouv Kataockevaotr (Eykatdotaon
E@appoywv: ITakéta kat Ports).

* Na &€pete mwG va eykataotoete mpocbeTo Aoylopko Linux (Zvpfatotnta pe ExteAéoya Tov

Linux).

T'la TANPOPOPLEG OXETIKA UE TNV EYKATACTAOCN TOAVPESIKOV TIEPLBAALovVTOG Stafaote To IToAvpéaa.
Av BéAete va puBuicete Kal va XpnoLUOTIOLOETE KATTOLA LTTNPEGIA NAEKTPOVIKOL Tavdpoueiov Seite
T0 HAektpovikd Tayvdpoueio.
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Chapter 9. ®vArouetpnteg (Browsers)

To FreeBSD 8ev €xel TPOEYKATEGTNUEVO KATIOLO CUYKEKPLUEVO QUAAOUETPNTH. LTOV KATAAOYO WWW
NG oLAAOYNG Ports umopeite va Bpeite apkeTOVG GUAAOUETPNTEG, ETOLUOVG Yla eyKaTdaoTaor. Av §ev
€xete xpoOvo yla va petayAwttioete OTL Xpelaleote (lowg xpelaoteite apkety wpa), TOAAOL amo
avTovg elvat Slabéapol Kal we EToLUa TAKETA.

Ta KDE kat GNOME, wg mAjpn meppairovta epyaciag, mapEXYouv Toug SIKOVUG TOUG YUAAOUETPNTES
HTML. Aeite to I'pagkd IeplBdAriovTa yla mepLOCOTEPES TANPOPOPIEG OYETIKA UE TNV EYKATAGTAON
TOUG.

Av evélapépeote yla erapeig (amd amoydn KatavaAwong TOpwV) QUAAOUETPNTEG, Seite TIg
aKOA0LOEG EPaPUOYEC aTN GLAAOYN TwV Ports: www/dillo2, wwwy/links, | www/w3m.

To Tuua aVTé KOAUTITEL TIG TAPAKATW EQAPUOYEC:

‘Ovoua EQapuoyng AdeLa ITakéTo Amartotuevol Iopot
Firefox MPL 2.0 www/firefox Bapld
Chromium BSD-3 www/chromium Bapld
Iridium browser BSD-3 www/iridium-browser Bapld
Falkon MPL 2.0 www/falkon-qtonly Bapld
Konqueror GPL 2.0 v} vedtepn x11-fm/konqueror ueosaia
Gnome Web (Epiphany) GPL 3.0 j vedtepn www/epiphany ueoaia
qutebrowser GPL 3.0 1} vedtepn www/qutebrowser ueoaia
Dillo GPL 3.0 1} veoTepn wwwy/dillo eragppld
Links GPL 2.0 v} vedtepn www/links e appLa
w3m MIT www/w3m e appLa

9.1. Firefox

O Firefox eival évag povtépvog, eAeVBepog, avolyTdg Kat oTabepdg GUAAOUETPNTAG, 0 0TTolog elvat
TANPWG TPOCAPUOCUEVOG Yyla xprion oto FreeBSD. AwaBétel pnyavy amewkoviong n omoia
evapuovifetal mAnpws pe TIg Tumonoujoelg TG HTML, kat SuvatoTnTeg 0MmWG EUPAVLION TTOAAQTIAWVY
oeAibwv oe tabs, pmiokdplopa avadvopevwv mapabvpwv (popups), mpdcbeta mpoypdaupata,
BeATIWUEVN ao@AAeLla Kat TTOAAA akoun. O Firefox Bacifetal otov apy ko mnyaio kwdka tov Mozilla.

EykataoTtiote To makéTo ypagovTag:
# pkg install firefox

H mapandvw evtoAnl Ba eykatactroel Tnv teAevtaia otabepr ék8oon tov Firefox. Av BéAete va
eykataotijoete NV TOALd €kdoon ektetauévng vmootiplEng (Extended Support Release, ESR),
TIANKTPOAOYHOTE:
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# pkg install firefox-esr

Mmopelte eniong va Ypnoleono|oete TNV LuAAoy Twv Ports av mpoTipdte va HETAYAWTTIOETE Ao
TOV TINYalo KWK

# cd /usr/ports/www/firefox
# make install clean

I'ta tov Firefox ESR, avTikataotiote otnv mapandvw evtoAn ™ Aegn firefox pe firefox-esr.

9.2. Opera

O Opera eivat €vag QUAAOUETPNTAG UE TTANPELG SuvaTtdTnTEG Kal cvuPatog pe Ta mpotuma. Epyetat
eniong Ue evowpaTWUEVO TPOypauUa avayvwong tayvdpopeiov (mail) kat edrioewv (news),
npoypauua ywa IRC, avayvwaotn ywa RSS/Atom kat moAAd axopa. Iap’60Aa avtd, o Opera eival pa
OXETIKA eAa@pLd Kal TOAD ypriyopn epapuoyn. Epxetal oe 0o TOmoULG: pla "eyyeviig" €kdoaon yla to
FreeBSD xat pta €kdoon mov ekteAeital péow g cuupatoTntag e to Linux.

I'ia va xpnowponowjoete tnv FreeBSD €k8oon tov Opera, EyKATACGTHOTE TO TTAKETO:
# pkg_add -r opera

Oplopéveg tomoBeaieg FTP Sev Stabétouv OAa ta makéTa, aAAd pumopeite va €xete To (810 amotéAeoua
UEOW TNG GLAAOYNG TwV Ports, ypdpovTtag:

# cd /usr/ports/www/opera
# make install clean

T'a va eykataotioete Tnv Linux €kdoon tov Opera, avtikataotiote Ye linux-opera To opera ota
nopanavw napadeiyyata.

To mpocBeto Adobe® Flash™ Sev eivatl Stabéaoipo ya to FreeBSD. Alatibetal wotdco ula €kdoon
KATAAANAN yla To Linux®. I'ta va tnv xpnolpomnou)oete Oa mPpEMEL apy LKA VO EYKATACGTHOETE TO port
wwwy/linux-f10-flashplugin11 kat énelta To port www/opera-linuxplugins:

# cd /usr/ports/www/1linux-f11-flashplugin10
# make install clean

# cd /usr/ports/www/opera-linuxplugins

# make install clean

Mmopeite va eAéytete evkoAa TNV VIapén tov plugin: exwnhote Tov @ULAAOUETPNTH oag, ypdyte
opera:plugins otn ypappn StevBvvoewv kat mieote Enter. Oa mpémel va Seite pla Alota pe 6Aa Ta
Slabéopa mpocbeta.
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T'la va mpocBéaete To mpoabeTo TG Java™, akoAovbrote TIg avtioTolyeg 06nyieg yla tov Firefox.

9.3. Konqueror

O Konqueror eivat kopyudatt tov KDE aAAd pmopel va xpnotponownOei kat €€w amo to KDE pe tnv
eykatdotaon tov x11/kdebase3. O Konqueror eivat moAD meplocdtepo amd €vag amAdg
@LAAOUETPNTAG, elval emiong SlayelploTig apyelwv kat Tpoypaypua mpoBoAnRg apyeiwv TOAVUESWV.

O Konqueror SiatiBetal eniong pe éva oet anod plugins, 6o misc/kong-plugins.

O Konqueror vnootnpiCel t6co to WebKit 660 kat to §tk6 Tov KHTML. To WebKit xpnouomnoteitat
anmd TOAAOUG oUyXpPOvoug @UAAOUETPNTEG, ocvumeplAapupfavopévou kat tov Chromium. Tw va
xpnopomnouoete To WebKit pe Tov Konqueror oto FreeBSD:

# cd /usr/ports/www/kwebkitpart
# make install clean

Metd Vv eykatdoTaon, otov Konqueror kdvte kKAlk oto "Settings", "Configure Konqueror" kat TéAog
oto "Change KHTML to WebKit".

O Konqueror vmootnpiet emiong Flash™ kat ot oxetikég odnyleg (How To) eival Stabgoiueg ato
http://freebsd.kde.org/howtos/konqueror-flash.php.

9.4. Chromium

O Chromium eivat pla e@apuoyr) browser avolktol KWK TOL OTOXEVEL 0T PeAtiwon Tng
eunelplag Tov XpRoTn mapExovTag Eva GYUAAOUETPNTY O 0Toiog elval aoPAAESTEPOG, TAXVTEPOG KAl
1o otabepog. O Chromium mapéxel SuvatdTnTa EUPAVIONG CEAISWV O KAPTEAEG, QITOKAELGUO
avadvopevwv mapabvpwv (popup blocker), mpdcbeta (extensions) kat TOAAd akopa. O Chromium
elvat o Epyo avolkTot kwdika oto onoio Bacifetal o puAiopetpntng Google Chrome.

O Chromium pmopel va eykataoctadel and makETo, e TNV EVTOAN:
# pkg_add -r chromium
EvaAdaxkTikd, pmopeite va petayAwttioete tov Chromium ypnoiponowwvtag tn ZuAAoyn twv Ports:

# cd /usr/ports/www/chromium
# make install clean

o O Chromium eykaBwotdtat ¢  /usr/local/bin/chrome xat Oyt wg
/usr/local/bin/chromium.
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9.5. O Chromium kat to IIp6cOeto Tng Java™

o Ztnv evotnta avtr Bewpovue otL €xete N8N eykataotioel Tov Chromium.

Eykataotriote o Open]DK 6 péow tng LuAAoyrg Twv Ports, ypapovtag:

# cd /usr/ports/java/openjdkb
# make install clean

'EMeLta, eyKataotoTe 1o java/icedtea-web amo tn LZuAAoyn Twv Ports:

# cd /usr/ports/java/icedtea-web
# make install clean

Eexwnote tov Chromium kat mAnktpoAoyfote about:plugins otn ypapun Stevbvvoewv. Oa mpeEmel
va Seite to IcedTea-Web va eppavifetal wg éva anod ta npdcbeta.

Av 10 mpocbeto Sev eupaviCetat otov Chromium, eKTEAE0TE TI( TOAPAKATW EVTOAEG Kal

EMAVEKKLVIOTE TO YUAAOUETPNTH 0AG:

# mkdir -p /usr/local/shared/chromium/plugins
# 1n -s /usr/local/lib/IcedTeaPlugin.so \
/usr/local/shared/chromium/plugins/

9.6. O Chromium xat to IIpocOeto Adobe® Flash™

o Xtnv evotnta avty Bewpovpe 0TL €xete (6N eykatactrioel Tov Chromium.
T'a ™ pvBulon Tov Chromium ywa xprion pe to mpocbeto Adobe® Flash™, ypnoluomo|oTe TIG
oényteg ywa tov Firefox. Ztov mponyovuevo ovv8eouyo Ba PBpeite mAnpelg odnyieg ywa tnv

eykatdotaon tov Adobe® Flash™ oto FreeBSD. Aev amattovvtat enutAéov PBriuata, kKabwg o
Chromium pmopet va xpnolponoujoel Kol Tpocbeta amd GAAOVG QUAAOUETPNTE.
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Chapter 10. EQapuoyég I'pageiov

000 aPopd TIG EPAPUOYES ypaPeiov, oL VEOL XPROTEG GLYXVA avalnToLV HLd KAAr covita epapuoywv
N éva QUAKO emegepyaoTr Kelévou. Av Kal Kdmola ypaoikd meplfdArovta 6mwsg to KDE mapéyouv
T 8K Toug covita ePappoywWV ypageiov, Sev LTIAPXEL WOTOCO TIPOETAEYUEVN e@apuoyr. To
FreeBSD mapéyel 0TL xpeLaleate, AoyeTa amo To mePLPAArov epyaciag oag.

To TUAHA VTG KAAVTITEL TIG TTAPAKATW EPAPHUOYEG:

‘Ovoua EQapuoyng AmarttoOuevor Ilépot Eykatdotacn awod Baowkég ESaptioeLg
Ports

KOffice Alyot (eAa@pLd) Bapld KDE

AbiWord Alyot (eAa@pLd) eAappLa Gtk+ 1 GNOME

The Gimp Alyol (eAappla) Bapa Gtk+

OpenOffice.org mioAAot (BapLd) e€alpeTikd Bapd JDK™, Mozilla

LibreOffice OXETIKA Bapla TeEpdoTIA Gtk+ 1 KDE/ GNOME 1

JDK™

10.1. KOffice

H xowdtnta tov KDE e€omAilel To ypa@ikd tng mepBAAiov Ye pla covita Epapuoywy ypageiov mov
unopel va xpnotpomnoundel xat €&w ano o KDE. Ileptlapfdavel ta téooepa Bacikd mpoypdupata mov
umnopelite emiong va Ppeite kat oe dAAeg coviteg ypapeiov. To KWord eivat o enegepyaotrg KELUEVOD,
t0 KSpread eivat To mpoypappa ULTOAOYLOTIKWY @UAAWY, To KPresenter Siayelpifetat Tig
mapovaotdoelg, vy To Kontour oag eMTPENEL VA SNULOVPYNOETE £YyPaAP UE YPAPLIKA.

IIpw eykataotioete 10 TeAevtaio KOffice, BefaiwBeite 6Tl €xete avavewyuévn ékdoon Tov KDE.

T'a va eykataotioete to KOffice yia to KDE4 w¢ makéTo, SwaoTe TNV akoAovOn eVToAR:
# pkg_add -r koffice-kde4

Av 10 mmakéto Sev eival Slabgopo, pmopeite va xpnolponowjoete v LuAAoyn Ttwv Ports. T'a
napadetyua, yla va eykatactrioete to KOffice yia to KDE4, mAnKTPOAOYNOTE:

# cd /usr/ports/editors/koffice-kde4
# make install clean

10.2. AbiWord

To AbiWord eival €va eAevBepo mpdypauua emegepyaciag Kelwévov, Opolo oty aitednon xat tnv
eu@avion pe o Microsoft® Word. Eival KatdAAnAo yla tnv TANKTPOAGYyNnan apbpwv, ypaupdtwy,
avagopwv, vmevbuvuioewv k.0.k. Efval moAs ypiyopo, €xel apketég Suvatdtnteg kal eivat Saitepa
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To AbiWord pmopel va ewodyel | va €€dyel apyxela Sla@opwv HOpYWV, TEPIAAUPAVOUEVWY KOl
KATIOLWV KAELOTWV OTIWwG To .doc Tng Microsoft®.

To AbiWord eivat §taBéouo wg maxéto. Mmopelte va T0 €yKATAGTHOETE YPAPOVTAC:
# pkg_add -r abiword

Av to maxéto Sev eival Slabéopo yla kKdmolo A0yo, UITOPELTE VA TO PETAYAWTTIOETE ATTO TNV LLAAOYN
Twv Ports. Ze auti v mepintwon mBavwg va EYKATACTOETE VEWTEPN €KE0ON O OYE€on UE TO
€TOLUO TTAKETO. MTopeiTe va TO KAVETE WG EENG:

# cd /usr/ports/editors/abiword
# make install clean

10.3. To GIMP

To The GIMP eival €va Slaltepa e€eAtypuévo mpoypapua Staxeiplong ypagkwv ywa dnuiovpyia
eKOVWV N enegepyacia pwtoypaglwv. Mmopet va xpnolponownOel wg amio mpoypappa {wypaekng
1| oav covita enegepyaociag kat SL0pOBwang pwToypaglwv. Ieptéxel peydro aplbpd amo plugins evw
SlaBétel xau scripting interface. To The GIMP pmopet va StaBdoet kat va ypapel peydio gaoua
apyelwv ewkovag. Ileptrappfdvel eniong Slema@eg Stacvvdeong e capwTeS Kat tablets.

Mmopeite va €yKATACTACETE TO TAKETO §vOVTAG TNV EVTOAN:
# pkg_add -r gimp

Av n tomoBeaia FTP mov ypnolponoteite ev Slab€tel autd TO MAKETO, UTOPEITE VA XPNOLUOTIOU|OETE
v LvAdoyn twv Ports. O katdAoyog graphics tng ZvAdoyng twv Ports mepiéyxel eniong kat to The
Gimp Manual (gyxelpi&io xpriong). Aeite TOPAKATW TTWE VA TO EYKATAOTICETE:

# cd /usr/ports/graphics/gimp

# make install clean

# cd /usr/ports/graphics/gimp-manual-pdf
# make install clean

0 xatdAoyog graphics tng cLAAOYNG Twv Ports €xel emiong tnv VIO €€EAEN €kSoan
o ™G epapuoyng The GIMP oto graphics/gimp-devel. Mnopeite va Bpeite tnv HTML
¢x8oon tov eyyelptdiov, The Gimp Manual oto graphics/gimp-manual-html.

10.4. OpenOffice.org

To OpenOffice.org mepléxel OAeC TIG AMAPALTNTEG EQPAPUOYEG OE HlA TAPN OOLITA EPAPUOYWV
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ypageiov: ene€epyactr KEWWEVOU, LTTOAOYLOTIKO QUAAO, SLAXELPLOTH TTAPOLOLAcEWVY Kal Tpdypauua
oxedlaong. To mepfdArov epyaciag Tov eival mOAV Guolo pe AAAEG coviteg ypageiov, Kal propel va
xpnowomouoel 8ldpopovg Snuoereig Tumovg apyeiwv. Eival Stabéoiuo oe mOAAEG SLOQOPETIKEG
yAwacoeg, 1060 wg TTPOog To MeEPLPAAAOV epyaciag 000 Kal wg PO Ta AEEKA Kal Tov opboypa@ikd
€Aeyyo.

0 emegepyaotnig kewwévouv tov OpenOffice.org yxpnowwomotlel eyyevwg popen apyxeiov XML yua
avénuévn @opntétnTa Kal gvedlgia. To mMPoypappd VLTOAOYLOTIKWY QUAAWV Slabétel yAwooa
HaKPOEVTOAWY Kal urtopel va Stacuvdebel pe eCwtepkég Baoelg Sedouévwv. To OpenOffice.org eivat
otabepn e@appoyn kat ekteAeital eyyevwg ota Windows®, to Solaris™, to Linux, to FreeBSD,
kabwe kat oto Mac OS® X. Ileplocdtepeg mAnpoopieg ywa to OpenOffice.org umopeite va Bpeite
otn Siktvaky tonobeoia Tov OpenOffice.org. T'ta TANpo@opieg oxeTkd pe TNV €kdoon yla FreeBSD,
Kabwg kat ya anevbeiag katéfaocpa makéTwy, xpnowdonowjote Vv Siktvakh tomobecia FreeBSD
OpenOffice.org Porting Team.

I'a va eykataotioete to OpenOffice.org, ypdyre:

# pkg_add -r openoffice.org

Av xpnolponoleite -RELEASE €k8oon touv FreeBSD, 1o mapamdvw TPEMEL va
SovAgel. AlagopeTikd, Oa mpémel va deite Tnv Siktvakr tomobesia Tov FreeBSD
o OpenOffice.org Porting Team yw va kKatefACETE KAl VA EYKATOOTOETE TO
avtiotolyo makéto ypnowwonowwvtag Tnv pkg_add(l). Téoo n tpéyovoa 6GO Kal N
LTTO €€EALEN €xSoan elval SlabEatpueg yla katéfaoua amo tnv mapanavw tonobeoia.

A7t TN oTIyUN| OV TO TTAKETO eyKATACTAOEL, TTPEMEL VA YPAYETE AMAWG TNV MAPAKATW EVTOAN yla va
exteAéoete To OpenOffice.org:

%

s openoffice.org

o Katd tnv mpwtn ekkivnon, 6a cag yivouv Sldpopeg epwtioelg kat Ba SnuiovpynOet
é€vag katdAoyog pe dvopa .openoffice.org yéoa 6Tov TPOCWTIKO 6ag KATAAOYO.

Av ta makéta tov OpenOffice.org Sev eival SlaBéolua, €xete MAVTA TNV EMAOYN VA UETAYAWTTIOETE
TO avtioTolyo port. RoTdco, va €xete LITOYN cag OTL AVTO amaltel APKETO XWPO oTo Sioko katl Ba
XPELaoTEL Kat dpa TOAD XpOVO yLa va OAOKANPwOEL.

# cd /usr/ports/editors/openoffice.org-3
# make install clean

Av Bélete va Snuiovpyroete pla €kdoaon pe TG SIKEG oag TOMIKEG pubuioelg,
AVTIKATAGTHOTE TNV TTPONYOVUEVN YPAUUN EVTOAWY UE TNV EMOUEVN:

# make LOCALIZED_LANG=your_language install clean
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[Ipémel va avtikataotioete to your_language pe 10 owotd ISO Kwdko ywa T
yAwooa ocag. H Alota pe TOLUG LTOOTNPLLOMEVOUG KWSKOUE YAWOOWV eivatl
Sabéoun oto apyeio files/Makefile.localized, To omoio Bploketal oTov katdAoyo
TOV port.

MOALG yivel auto, uropeite va Eekwvijoete Tnv epappoyr OpenOffice.org Sivovtag tnv evtoAn:

% openoffice.org

10.5. LibreOffice

To LibreOffice e{val pia eAevbepn covita epapuoywv ypageiov n onoia avantiooetal and o The
Document Foundation. Eivat cuyBati pe tig dAAeg yvwoTég ooviteg ypageiov kat Statibetal yla T1g
neplocotepeg MAAT@OpueG. IIpokeltat ywa fork g yvwotig epappoyng OpenOffice.org n omoia
neplaupavel 6Aa Ta amapaltnTa plag covitag ypag@eiov: emeCepyaoti KELWEVOU, LTTOAOYLOTIKO
@UANO, TTPOYPAUUA TAPOLOLACEWY, TIPdypaupa oxediaong kat €éva epyaieio ylwa dnuiovpyia kat
ene€epyacia pabnuatikwv tonwv. AwatiBetat oe mANBog yAwoowv - n 8ebviAg vmooTiplen
emektelvetal pdAlota 1600 0TO TEPLBAAAOV OG0 Kal OTO ENMUTAEOV TPOYPAUUATO EAEYXOL
opBoypapiag kat AeEKwV.

O emegepyaotig kewwévov tov OpenOffice ypnowomolel eyyevwe popen apyeiov XML to omolo
eEao@aiCel avinuévn @opnToTnTa Kal gveAlgia. To LMOAOYLOTIKO @VAAO Slabétel pla yAwooa
UaKPOEVTOAWY Kal purmopel va Stacuvsebel pe eEwtepikég fdoetg SeSouévwv. To LibreOffice eivat ién
otabepd xkat Siatibetalr oe ekdooelg yla Windows®, Linux®, FreeBSD kat Mac OS® X. T'a
TEPLOCOTEPEG TTANPOPOpPieg oxeTikd pe To LibreOffice emiokepBeite Tnv Siktvaxn Tomobeaia Tov.

T'a va eykataotrioete to LibreOffice amo €towo maketo, ypdte:

# pkg_add -r libreoffice

e To mapamdvw Ba Aettovpynoel av TpExeTe KAmolo enionuo -RELEASE tov FreeBSD.

Metd TNV €yKATACTACN TOU TOKETOU, TANKTPOAOYNOTE TO TOAPAKATW Yl VO EKTEAECETE TO
LibreOffice:

% libreoffice

o Katd tnv mpwtn ekkivnon, 6a cag yivouv kdmoleg epwtioelg kat 6a Snuiovpynel
évag katdoyog libreoffice péoa otov mpoocwnikd cag KataAoyo.

Av 8ev vumdpyxouvv Swbéopa makéta ywa to LibreOffice, €xete emiong tnv emoy) va To

UeTayAwTTioeTe atd To avtioTol o port. Oa MPEmeL WOTOGO va yvwpilete ATl amatteital apKeTog
XWPOG 0TO S{0KO Kal APKETAG XPOVOG YL TN UETAYAWTTLON.
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# cd /usr/ports/editors/libreoffice
# make install clean

Av BéAeTe va SnulovpynoeTe pla €KS00N UE LTOOTHPLEN KATTOLAG CUYKEKPLUEVNG
YAWOOAG, AVTIKATOOGTOTE TNV TPONYOVUEVI EVTOAN UE:

o # make LOCALIZED_LANG=your_language install clean

Oa TMPETEL VA AVTIKATOOTOETE TO your_language pe 10 owotO ISO KWSKO NG
yAwaooag mov entbuvpeite va xpnowponoujoete. T'ia va Bpeite tov kwdko, deite to
apyelo Makefile Tov port kat el§ikdtepa Vv evotnta pre-fetch.

Mmnopeite énetta va ekteréoete to LibreOffice ypnowwomowwvtag tnv mapakdtw VToAn:

% libreoffice
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Chapter 11. IIpoypauuata IIpoBoAng
Eyypaowv

[Ipoopata £xouv yivel apketd Snuo@lAeic kdmoleg véeg Hop@Eg apyeiwv. Ta mpoypdupata TpoBoAng
TIOL araLTovvTalL yla ta apyxela avtd iowg va unv eivat Stabgopa 0to Baciko cvoTnua. LTo THRUA
avto Ba SovYE WG UTOPELTE VA TA EYKATACTI|OETE.

To TUAHA AVTO KAAVTITEL TIG EQUAPUOYEC:

‘Ovopa EQapuoyng AmartoOpevor Ilépot Eykatdotacn amo Baowkég ESaptioeLg
Ports

Acrobat Reader® Alyot (eAa@pLd) eAappLa Avadki cvppatotnta
pe Linux (Linux Binary
Compatibility)

gv Alyol (eAappla) eAapLd Xaw3d

Xpdf Alyot (eAa@pLd) eAappLa FreeType

GQview Alyot (eEAa@pLd) eAappLa Gtk+ 1 GNOME

11.1. Acrobat Reader®

IToAAdG €yypaga Stavépovtatl AoV we apyela PDF o omoio onuaivel "Portable Document Format"
(®Popnt) Mopyn Eyypdoov). Eva and ta cUVIoTWHEVA TTPOoypappata TPofoAig yla avtd Tov TUTo
apyelwv eivat To Acrobat Reader®, to omoio n Adobe Stafétel yla Linux. Kabwg to FreeBSD pmopet
va xpnolpomnoujoel ekteAéoipa Tov Linux, n epapuoyn etvat eniong Stabéoiun ywa to FreeBSD.

T'a va eykataotrioete To Acrobat Reader® 8 amd tn LvAdoyn twv Ports, ypayrte:

# cd /usr/ports/print/acroread8
# make install clean

Agv vnidpyel SlaB€opo TaKETOo, AOyw TEPLOPLOUWY GTNV ASELa XprioNG.

11.2. gv

To gv elval éva mpoypayua mpofoArng eyypdowv yla apyeia PostScript® xat PDF. Eivat apyika
Baclopévo otnv epapuoyn ghostview aAdd €xel kaAUTepn eu@avion xapn otn BLpAodrxn Xaw3d.
Eivat ypniyopo, kat to interface 7tov eivatr &exkdBapo. To gv €xel TMOAAEG SuvVATOTNTEG, OTIWG
TIPOCAVATOALOHO  Kal UEyeBog XapTlov, ep@Avion ULMO KAlpaka kot PeAtiwon ep@aviong
ypappatooelpwv (antialias). Zyxed0v kdbe Aettovpyia Touv pmopel va ekteAeotel 600 amd To
TIANKTPOAOYLO OGO KAl ATT0 TO TOVTIKL.

I'la va EYyKATOOTOETE TO 8V WG TTAKETO, YPAYPTE:
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# pkg_add -r gv
Av 10 Tak€to Sev eival Stabéatyo, pmopeite va XpnoLlponotjoete TNV LuAAoyn Twv Ports:

# cd /usr/ports/print/gv
# make install clean

11.3. Xpdf

Av BéAete €va pkpo mpoypaupa mpoBoirg apyeiwv PDF yia to FreeBSD, to Xpdf eival elappt kat
ano8oTikd. Amattel eAdyloToug mOpouvg kal eivat Slaitepa otabepo. Xpnowuomolel TIG PBACLKES
ypaupatooelpeg Twv X kat §ev amnattel xprion Tov Motif® 1} dAAng epyaielofnkng twv X.

I'a va eykataotioete to Xpdf wg makéto, SWOTE TNV EVTOAN:
# pkg_add -r xpdf
Av 10 Tak€to Sev elvat Slab€atyo 1 TPOTLUATE VA XPNOLUOTIOLHCETE TNV ZVAAOYN TwV Ports, ypdyrTe:

# cd /usr/ports/graphics/xpdf
# make install clean

MOALG 0AoKANpwOEel n eykatdotaaon, unopeite va ekiviioete to Xpdf kat va xpnopomnoujoete 1o Se&t
TARKTPO TOV TTOVTIKLOV yLd VA EVEPYOTOLCETE TO UEVOU.

11.4. GQview

To GQview eival évag Stayelplotig elkOvwyv. Mmopeite va Seite éva apyeio pe éva amio kA, va
Zekwvnoete éva eEwTePKO pOypauua enegepyaaciag, va Seite mpoemniokomnnon oe poper thumbnail
Kal TOAAA GAAa. AwaBétel emiong mpoPoAn mapovciaong Kal KAmoleg Baclkeg AelTtovpyieg apyeiwv.
Mmopeite va Slayelploteite GLAAOYEG ELKOVWY Kal va Bpeite pe evkoAo TpdTo TG SUTAég. To GQview
umopel va xpnotwuomownBel ywa mpoPoAr; oe mAnpn 006vn kat vmootnpifel tomikeg / Slebveig
pubuioeLg.

Av BéAete va eykataotijoete 1o GQview wg makéto, ypapte:
# pkg_add -r gquiew
Av 10 Tak€to Sev elvat Slab€atpo, § TPOTIHATE va XPNOLUOTTOL|CETE TNV LUAAOYN TwV Ports, ypdate:

# cd /usr/ports/graphics/gqview
# make install clean
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Chapter 12. Xpnuatoowkovoulkég EQapuoyé€g

Av, yla omoto8rimote Adyo, BéleTte va Slaxelplfeote TA XPNUATOOLKOVOULKA cag uécow Tov FreeBSD
desktop o©ag, vLTAPXOUV KATOLEG LOYLUPEG KOl EVKOAEG OTN XPHON EQAPUOYEG, ETOLUEG TPOG
eykatdotaon. Oplopéveg and avtég etval cuuPateg pe Stadedouéveg LopPEG apyeiwv, OTWEG AUTES
IOV XpnolpomolovvTal ota £yypaga tov Quicken fj Tov Excel.

To TUAMA AVTO KAAVTITEL TIG EQUAPUOYEC:

‘Ovopa EQapuoyng Amartodpevol IIoport  Eykatdotacn Amo Baowkég E§aptioelg
Ports

GnuCash Alyot (eAa@pLd) Bapld GNOME

Gnumeric Alyot (eAa@pLd) Bapld GNOME

Abacus Alyol (eAappla) eAapLd Tcl/Tk

KMyMoney Alyol (eAappla) Bapla KDE

12.1. GnuCash

To GnuCash eival pépog ¢ mpoomdbetag tov GNOME va TapEXel IAKEG EQAPUOYEG GTOVG TEALKOUG
xpnotec. Me to GnuCash, pmopeite va kpatdte Aoyaplacud twv €008wv Kat €£08wv ocag, Twv
TPATECIKWVY 0OG AOYAPLACUWY KAl TWV UETOXWV oaG. Alabétel meplfdirov epyaciag o omoio eivatl
€VKOA0 oTn Xpron Xwpig va ypeldletal WSlaitepn ekuddnon, oaAAd eival tavtoxpova Kol TOAV
ETAYYEAUATLKO.

To GnuCash mapéxel €Eumvo cLOTNUA KATAXWPNONG, LEPAPXIKO CLCTNUA AOYAPLACUWY, TIOAAQ
TARKTPA GLVTOUEVCEWV TTANKTPOAOYioV, KaBwe kat ueBddovg avtduatng cuunApwong. Mmnopel va
Staywpioel pla ouvariayr oe moAAd Aemtopepn turpata. To GnuCash pmopel va ewcdyel xat va
ouyxwvevaoel apyeia QIF Tov Quicken. Mmopet emiong va xelpLotel TIg mepLocoOTEPES S1EBVEIG HOPPEG
NUEPOUNVLWV KAL VOULOUATIKWY LOVASWV.

T'a va eykatactioete To GnuCash oto cvoTNUA oag, YpdTe:
# pkg_add -r gnucash
Av 10 Tak€to Sev eival Stab€atpo, pmopeite va Xpnolponotjoete TNV LuAAoyn Twv Ports:

# cd /usr/ports/finance/gnucash
# make install clean

12.2. Gnumeric

To Gnumeric eivat €éva LMOAOYLOTIKO @UAAO Kal amotelel uépog Tov TePLBAAAovTog epyaciag
GNOME. AwaBétel BoAwkn avtopatn "npdfAedn” TNG €L0OS0L TOL XPAOTN CLUPWVA UE TN HOPOH TOV
KEALOV KaBwG Kat c0OTNHUA auTOUATNG cLUTApwong (autofill) ywa Stdgopeg akorovdieg. Mmopel va
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eloayel apyeia S1a@opwv SNUOPAWY HOPPWYV, OTIWES ALTA TTOL XPNnolpomolovvTatl oto Excel, To Lotus
1-2-3, | To Quattro Pro. To Gnumeric vTOoTNPIfEL YPAPAUATA HEGW TOU TPOYPAUUATOS YPAPIKWV
math/guppi. Exet peydAo aplOud evowuaTwUEVWV GUVAPTAHCEWY Kal EMLTPEMEL OAEG TIG OLVHOELG
LOPQEG KEALWV, OTIWG aPLOUOVE, VOULOUATIKEG LOVASEG, NUEPOUNVIEG, WPEG KAL TTOAAEG aKOUa.

T'la va eykataotioete To Gnumeric wg mToKETo, ypaPTe:
# pkg_add -r gnumeric
Av to maketo 8ev eivat Stabéopo, umopeite va xpnotponotjoete Tnv LuAioyn twv Ports, ypd@ovtag:

# cd /usr/ports/math/gnumeric
# make install clean

12.3. Abacus

To Abacus eivat €éva pikpd Kat €0KOAO OTn XPHoN ULTMOAOYLOTIKO @UAAO. Ilepthaufdvel TOAAEG
EVOWUATWUEVEG GLVAPTHOELG OL omoleg elval xpriolueg oe Stdpopa media, OMWEG N GTATIOTIKA, TA
XPNUATOOIKOVOULKA Kat ta pabnuatikd. Mmopel va ewoayel kat va eayel apyeia tov Excel. To
Abacus pnopel va mapdyet €080 pop@ng PostScript®.

T'ia va eykataotrioete To Abacus wg TakETo, ypaTe:
# pkg_add -r abacus
Av to makéto Sev eivat Stabéapo, umopeite va xpnotlponotjoete Tnv LuAioyn twv Ports, ypdeovTag:

# cd /usr/ports/deskutils/abacus
# make install clean

12.4. KMyMoney

To KMyMoney eivat pla epappoyn Staxeiplong twv mpooswmikwy 60g 0LKOVOULKWY, @TLAYUEVN YLa TO
nieplBdArov KDE. To KMyMoney GToxeVEL va TTAPEYEL KAL VO EVOWUATWOEL OAEG TIG AELTOVPYIEG TTOV
SwatiBevtal oe avtiotolyeg eumopikeg epappoyes. To KMyMoney umopel va eloayel apyeia tov
npotUmov QIF (Quicken Interchange Format), va tnpel kataypagy Twv emevdéloewv oag, va
Xelpietal ToAAATTAEG VOULOUATIKEG HOVASEG Kal va mtapéyel mANB0g ava@opwv. Méoa amo &exwpLoTtd
plugin, mapéyetat eniong n SuvatodTnTa Eloaywyig apyeiwv OFX.

I'a va eykataotioete To0 KMyMoney wg TOKETO, EKTEAEGTE TNV EVTOAN:

# pkg_add -r kmymoney?
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Av 10 makéto Sev eival Stabéaiyo, pmopeite va YpnowlomojoeTe TNV LVAAOYH Twv Ports, émwg
eaivetal mapakaTw:

# cd /usr/ports/finance/kmymoney?
#f make install clean
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Chapter 13. IlepiAnyn

Av xat to FreeBSD eivat Snuopuég otoug mapoyeig Internet (ISPS) ywa tnv amdédoon kat
oTafepoTnTa TOL, €lval emiong €Tolwo Kal ya kabnuepwvy xprion wg desktop. Me apketég IALASES
eQapuoyeg Slabéolpeg wg makéTa 1 ports, umopeite va Snuiovpynoete to téAeo desktop Tov
KOAUTITEL OAEG TIC AVAYKEG GAG.

[Mapakdtw, eaivetat yla ypriyopn nepiAndn 0Awv twv desktop epappoywv 1oL TOPOVGLACTNKAV GE
avTé To KEQAAALO:

‘Ovoua EQapuoyng ‘Ovopa IMakétov ‘Ovopa Port

Opera operad www/opera

Firefox firefox www/firefox
Chromium chromium www/chromium
KOffice koffice-kde4 editors/koffice-kde4
AbiWord abiword editors/abiword

The GIMP gimp graphics/gimp
OpenOffice.org openoffice editors/openoffice.org-3
LibreOffice Libreoffice editors/libreoffice
Acrobat Reader® acroread print/acroread8

gv gv print/gv

Xpdf xpdf graphics/xpdf
GQview gqview graphics/gqview
GnucCash gnucash finance/gnucash
Gnumeric gnumeric math/gnumeric
Abacus abacus deskutils/abacus
KMyMoney kmymoney?2 finance/kmymoney2
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Chapter 14. IToAvuéca

14.1. X0vovn

To FreeBSD vmootnpiCel peydin molkiAia and KAPTEG NYOV, EMITPENOVTAG OAG £TOL VA ATTOAAVCETE
LVYNANG TTLOTOTNTAG X0 AT TOV LTMOAOYLOTH oag. Ileplaufdvetal n Suvatdtnta va eyypdete Kat
va avanapdyete o MPEG Audio Layer 3 (MP3), WAV, kat Ogg Vorbis kabw¢ kat mToAAd dAAa
formats. To FreeBSD Ports Collection emiong mepléxel €@APUOYEG TIOL OAG ETLTPEMOLV Va
€MELEPYNOTEITE TOV NXOYPAPNUEVO GAG NXO, VO TTPOCHECETE NYNTIKA EPE, KAl VO EAEYEETE CUOKEVEG
MIDI.

Me Atyo melpapatiopd, to FreeBSD unopel va vmootnpiget avamapaywyn apyxeiwv video xat DVD. O
aplOuog TwWV EPAPUOYWV TIOV KWSIKOTIOLOVV, PETATPEMOLV, KAl AvATapdyouvv SLa@opoug TUTTOUG
video eival 1o meploplopévog amod Tov aploud twv epapuoywv nxov. I'ia mapddetyua, dtav ypagnke
avTo To Kelpevo, Sev LTPXE KAULA KOAR EQapUoyl emavakwdikomnoinong otn cuAAoyf Twv Ports Tov
FreeBSD, mov Ba umopovoe va xpnowgonownBel yla petatpomny petagy formats, 6mwg to audio/sox.
[Tap' 6Aa avtd, To TOT{0 € AVTO TOV TOUEQ, KL 0G0 AYOPA TO AOYLOULKO, 0AAACEL paydaia.

To kepdAalo avto Ba mepypdel Ta amapaiTnTa Pripata ywa tn pvbulon g kaptag nxov cag. H
pubulon kat eykatdotaon tov X11 (To Zvotnua X Window) €xet nén @povtioel ywa ta mbavd
TPOPANUATA VALKOV TNG KAPTAG YPAPIKWY 0aG, AV KAl Uropel va xpeldletal va eQapUoceTe KATOLESG
aKoua UKpo-pubuiocelg yla KaAUTeEpN avaapaywyn.

AgoV Slapdoete avtd To KeEPAAaLo, Ba EEpeTe:

* TTwg va pubuiocete To CLOTNUA OAG WOTE VA avayvwpileTat n kapta RXoL oag.

* MeBodoug yla va eAéyEete n AetTtovpyia TnG K&pTag 0ag.

* TIwg va emAvoeTe MPoPAUATA GYETIKA UE TIG puBuiceLg yov.

* IIwg va avamapdyete Kat va Kwdwkomnouoete MP3 kat AAA0LG TUTTOVG apyelwv RYov.
* IIwg vmootnpietal To video amd Tov X server.

 Kamola ports avanapaywyrg/kwdikonoinong video mov §ivouv kaid anoteAéopara.
* Ilwg va avamapdyete DVD, kat apyeia .mpg Kat .avi.

* IIwg va kavete rip To eplexduevo CD kat DVD oe apyeia.

* TIwg va pubuiocete pla kdpta TnAedpacng.

* TIwg va pubuiocete €va capwtr ELKOVWV.
[Ipwv Stafdoete auto To KePAALO, Oa TTPETMEL:

* Na &pete mwg Ba pvbuicete kal Ba eykataotioete véo mupnva (Puvbuifovtag tov IMupriva tov
FreeBSD).

Av mpoomabnoete va mpocaptioeTe Hovowkd CD pe tnv evtoAl mount(8) Oa

A TPOKANOEel KaT' EAGYLOTOV CQAAUQ, 1] OTN XELPOTEPN TlEpinTWON kernel panic. TEtola
HEoa €XOUV €EEELSIKEVUEVEG KWSIKOTIOUJOELG IOV SLAPEPOUV amd TO OLVNOLOUEVO
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ovoTnua apyeiwv ISO.

14.2. PUOuon g Kaptag Hyov

14.2.1. PvOuiCovtag To ZVoTnHA

IIpwv &ekwvjoete, Ba mpemel va EEPETE TO LOVTEAO TNG KAPTAG TIOU EXETE, TO OAOKANPWUEVO KUKAWUA
mov xpnotpomnotel, kabwg kat av eivat PCI i ISA. To FreeBSD vmootnpifel peydAn molkAia KapTwv
Nxov, T6co PCI 6o0 kat ISA. EAEYETE TIG LTOOTNPLLOUEVEG GUOKEVEG X0V OTLG LNUELWOELS YALKOU yla
va 8eite av n kdpta oag vrooTnpifetat. LTIg Znuewwaoelg YALKoU ava@épetal eniong moLo mpdypapua
08 ynong vrootnpifeL Tnv kdpTa cag.

T'la va XpnoLoToUjoETE TNV GLOKELH X0V TOL SLaBETETE, O TTPETIEL VA POPTWOETE TOV KATAAANAO
o8ny6 ovokeuvng. Auvtd umopel va emitevyBel pe §vo TPOMouvg. O €UKOAOTEPOG elval amAWG va
poptwoete €va module (ApBpwua) yla TNV KAPTA HYOL GTOV TTLPNVA, XPNOLUOTIOLWVTAG TNV EVTOAN
kldload(8), ye tn Bonbela TG ypAUUNG EVTOAWV:

# kldload snd_emu10kT
1 mpocBEéTovTag TNV KatAAAnAN ypauun oto apyeio /boot/loader.conf 6nmwg mapakdtw:
snd_emu10k1_load="YES"

Ta mapamdvw mapadetypata eivat yua pa kdpta fyov Creative SoundBlaster® Live!. Yrndpyouv
Saféolpa kat dAAa modules ywa kapteg NHyov kKat pmopeite va Ta Seite oto apyelo
/boot/defaults/loader.conf. Av Sev elote olyovpog ywa o mpdypappa 08{ynong mov TPENEL va
XPNOLUOTIOLCETE, Unopeite va mpoonabrioete va @optwaoete To module snd_driver:

# kldload snd_driver

[Ipokeltat ywa €va PeTA-MPOypaupa 081ynong To OToio @OpPTWVEL PE UlOg OAA TA KOLVA
npoypduyata odnynong ywa kapteg Nnxov. Me Tov TPOMO AUTO WUITOPEITE VA ETLTAYUVVETE TNV
aviyvevon yla 70 owotd 08nyd. Mmopeite emiong va @opTtwoete O0Aa Ta Tpoypauuata o8iynong
uéow tov apyeiov /boot/loader.conf.

Av gmBupeite va Bpeite To emAeyuévo mpoypaupa 08ynong tng KAPTag 6ag UETA TN POPTWAON TOU
snd_driver, umopeite va eA€ytete to apyelo /dev/sndstat pe tnv Porbewa TNG €VTOARG cat
/dev/sndstat.

M Sevtepn peébBodog eival va PETAYAWTTIOETE TNV LTOCTNPLEN TNG KAPTAG NYOL 0dG, OTATLKA,
amevbelag otov muppva. To TOPAKATW TUAUA TIAPEXEL TIG TTANPOWYOPIeg mov XpeldleoTte yla va
MPOCOECETE LITOOTNPLEN YLA TO VALKO GaG UE auTd TOV TPOTO. I'la TEPLOCOTEPES TANPOYOPLEG OXETIKA
UE TNV HETAYAWTTLON TOL TTLPHVA, Seite To PuBuifovtag tov ITuprva tov FreeBSD.

191


https://www.FreeBSD.org/releases/12.0R/hardware/
https://man.freebsd.org/cgi/man.cgi?query=kldload&sektion=8&format=html

14.2.1.1. Anpovpywvrtag IIpocapuocuévo IMupRva pue Yrootnptin Hyov

Apxkd, mpémel va mpocBéoeTte To yevikd mpoypaupa o8iynong rxov (audio framework driver)
sound(4) otov mupfpva ocag. Oa ypelaotel va mpocBéoeTte TNV akoAovOn ypauurn oto apyelo
pubuicewv Tov mMupRva:

device sound

'Entelta, Oa mpémnel va mpooBéosete vooTHPLEN yla TNV KApTa fyov cag. Ilpémel va yvwpifete amod
TPV molo mpdypaupa o8iynong v vmootnpifel. EAEy&te ) Alota Twv LTOCTNPLLOUEVWY KAPTWV
0TIG Znuelwoelg YAkov, yla va kabopioete 10 owotd 0dnyd yla tnv ik oag. T mapddeyua, 1
Creative SoundBlaster® Live!, vmootnpifetat and tov o6nyo snd_emul0k1(4). I'a va mpocBEoete
LTTOGTNPLEN YL AUTY TNV KAPTA, XPNOLUOTOOTE TNV aKOAOLON Ypauun:

device snd_emu10k1

BeBawwbeite o6tL Slafdoate tnv ceAida Tov manual ywa to TPOypappa odiynong, wWoTeE va
Xpnolwpomnoloete N owaoth ovvtagn. H akpfrig cvvtagn yla kdbe vmootnpl{ouevn kdpta oL 6To
apyelo puBuioewv mupva, unopel va Bpebel eniong oto apyelo /usr/src/sys/conf/NOTES.

T'a xdpta fyov Tumov ISA mov Sev eivat Plug’N’Play pmopel va ypelactel va Swaoete otov mupiva
TIANPOYOPLeg oxeTIKA e TIG pubuioelg g (6nwg To IRQ, BVpa I/0 KAT), OTWG YIVETAL TUTIIKA O AUTEG
TIG TEPUTTWOELG. ALTO pmopel va yivel péow tov apyeiov /boot/device.hints. Katd ) Stadikaoia tng
ekkivnong, o loader(8) Ba Stapacel To apyeio kat Ba petaBipacel T1g pvbuiocelg otov mupRva. I'a
mapddetyua, pa oA Creative SoundBlaster® 16 ISA pn-PnP kdpta xpnolUomolel To mTpoypapua
odniynong snd_sbhc(4) oe ouvSvacuod pe to snd_sb16. T TNV kdpTa avti mpEmeL va mpooTebovV oL
TOPOKATW ypauuég oto apyeio pubuicewv mupnva:

device snd_sbc
device snd_sb16

Kal oL Tapakdtw ypaupeg oto apyeio /boot/device.hints:

hint.sbc.0.at="isa"
hint.sbc.0.port="0x220"
hint.sbc.0.irg="5"
hint.sbc.0.drg="1"
hint.sbc.0.flags="0x15"

Lty nepintwon avt, n kapta xpnotyomnolet tn BVpa I/O 0x220 kat to IRQ 5.

H ovvtagn mov yxpnoldomoleitat oto apyeio /boot/device.hints e€nyeitat otn oeAiSa manual tov
sound(4) kabwg kat otn oeAlda manual Tov avtioToL oL TPOYPAUUATOG 08HYNONG.

O puBuicelg mov @aivovtal mapamdvw eival oL TPOETIAEYUEVEG. e OPLOUEVEG TIEPUTTWOELG, UTTOPEL
va xpelaotel va aAAdEeTe To IRQ 1) dAAeg pubuioelg wote va tatplafovv pe Tig pubuioelg tng kapTag
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oag. Aeite tn oeAida manual tng snd_sbc(4) yla mePLOGOTEPEG MTANPOPOPIEC GYETIKA UE TNV KAPTA
avTn.

14.2.2. Aoxipalovtag tnv Kapta Hyov

A@ovU kdvete enmavekkivnon pe tov véo muppva (i a@ov @optwoete To anapaitnto module), Oa
TPEMEL va SelTe UNVLPATA CXETIKA PE TNV KAPTA H)Y0oL otnv mpocwplvy uvrun (buffer) xataypagnig
TOL ovoTNuatog (dmesg(8)) avtioTola UE TA TAPAKATW:

pcm@d: <Intel ICH3 (82801CA)> port Oxdc80-0xdcbf,0xd800-0xd8ff irq 5 at device 31.5 on
pcid

pcm@: [GIANT-LOCKED]

pemd: <Cirrus Logic CS4205 AC97 Codec>

H xatdotaon ™ng kdpTag xov unopel va eAeyyOel uéow tov apyeiov /dev/sndstat:

# cat /dev/sndstat

FreeBSD Audio Driver (newpcm)

Installed devices:

pcmd: <Intel ICH3 (82801CA)> at io 0xd800, @xdc8@ irq 5 bufsz 16384
kld snd_ich (1p/2r/0@v channels duplex default)

Ta ynvouata oto cvotnua oag uropel va eivat Stapopetikd. Av Sev Selte cLOKEVEG TUTTOL pem,
emoTpePTe Kal eAéyéte Ta PAuata mov kdvate mponyovuévwe. Koltdgte to apyelo puvbuicewv
mupRva Kat BePaiwbeite OTL €(eTe EMAEEEL TO CWOTO TTPOYpPaupa 08nynong. I'ia cuvrOn mpofAfuata
KOL TNV QVTIUETWTILON TOVG, Selte To TuAua Zuvnblopéva IpofAniuara.

Av 6Aa mdve kaAd, n xdpta fxov cag Ba Aettovpyel. Av 0 08nydg CD ; DVD mov Siabétete eival
OLVEEUEVOG UE TNV KAPTA HYOL PUECW TNG avaroylKig Tov €€080v, pumopeite va BAAeTe €va LOLOLKO
CD xal va To avastapayeTe Pe 1o mpoypapupa cdcontrol(1):

% cdcontrol -f /dev/acd@ play 1

AMNAEG eQUPUOYEG, OTTWG TO audio/workman mapeYXOLV PLALKOTEPO TePLBAAAOV epyaciag. Towg BéAeTe
V0 EYKATAOTNOETE PLla epapuoy 6mwg to audio/mpgl23 yla va avanapdyete apyeia fyov MP3.

'Evag dAAog ypriyopog TpOToG yla va eEAEYEETE TNV KAPTA N0V oag, eival va oteilete SeSougva otnv
ouokevn /dev/dsp, 0TIWG TAPAKATW:

% cat filename > /dev/dsp

omov to filename pmopel va eivat onotodmote apyeio. H mapamdvw evtoAn Ba mpémel va mapdayet
karoto Nxo (06puPo) emBefatwvovtag tn owWoTh AeLTovpyia TG KAPTAG XOV.

o Ta apyela ocvokevwv /dev/dsp* Snulovpyovvtal avtéopata Otav Xpelafetatl. Aegv
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LTTAPYOLV av eV YpPnoLuoToloVVTAL Kal §gv Ba ep@aviotovv otnv €€080 g Is(1)

H évtaon nyov g kaptag umopel va oAA&Eel péow NG €vtoAlg mixer(8). IleplocoTepeg
MANpo@opieg umopeite va Bpeite otnv oeAida Tov manual Tng mixer(8).

14.2.2.1. ZuvnOiouéva MpofAjuata

IIpopANua
sb_dspwr(XX) timed out

bad irq XX

Xxx: gus pcm not attached, out of memory

xxx: can’t open /dev/dsp!

AvYon
Aev eival owotd pvbutopgvn n BVvpa I/0.

To IRQ Sev eival owatd pubulopévo. Befaiwbeite
otL o IRQ mov €yete SnAwaoel eival o i8lo pe
avTd 1oL €xeL pubulotel oV KApTA.

Aev vmdpyel apkeT Slabgaiun wviun yua va
ylvel xprion g cuokeLNG.

EA€y&te pe Tnv BonBela tng evtoAng fstat | grep
dsp av xdrola GAAN eQapUoyH aITaoy0AEL TN
OLYKEKPLUEVN GLOKELN. LuvhBelg VTToTTOL Elvat
n epappoyn esound kKabwg Kat To GLOTNUA
vTooTAPLENG YOV ToL TepLBdArovTog KDE.

Eva akopa mpopAnua Snulovpyeitat amd oplouéveg oLYXPOVEG KAPTEG YPAPIKWY Ol OTolEG
TMEPLEXOVV Ul 81K TOLG OLOKELH NXOL yla xprion péow cuvvdécewv HDMI 1| avtiotoywv. Xe
OPLOUEVEG TIEPUTTWOELG, elval mBavov avth N cLOKELN va eVTOTLEOel TPLV TNV KAVOVIKH KAPTA X0V
UE aIoTEAECUA va TIAPEL TN B€aN TNG TTPOETIAEYUEVNG GLOKEVNG fXOL. Tla va eA€ytete av ovuPaivel
avTO, EKTEAEDTE TNV EVTOAN dmesg kat PAgte yla T A€gn pem. H €€080¢ Ba poladel pe tnv mapakdtw:

hdac®@: HDA Driver Revision: 20100226 _0142
hdac1: HDA Driver Revision: 20100226_0142
hdac@: HDA Codec #0: NVidia (Unknown)
hdac@: HDA Codec #1: NVidia (Unknown)
hdac@: HDA Codec #2: NVidia (Unknown)
hdac@: HDA Codec #3: NVidia (Unknown)

pcmd: <HDA NVidia (Unknown) PCM #0 DisplayPort> at cad @ nid 1 on hdac®
pcm1: <HDA NVidia (Unknown) PCM #@ DisplayPort> at cad 1 nid 1 on hdac@
pcm2: <HDA NVidia (Unknown) PCM #0 DisplayPort> at cad 2 nid 1 on hdac®
pcm3: <HDA NVidia (Unknown) PCM #0 DisplayPort> at cad 3 nid 1 on hdac@

hdac1: HDA Codec #2: Realtek ALC889

pcmd: <HDA Realtek ALC889 PCM #0 Analog> at cad 2 nid 1 on hdacl
pcm5: <HDA Realtek ALC889 PCM #1 Analog> at cad 2 nid 1 on hdacl
pcmb: <HDA Realtek ALC889 PCM #2 Digital> at cad 2 nid 1 on hdacl
pem7: <HDA Realtek ALC889 PCM #3 Digital> at cad 2 nid 1 on hdacl

Lto mapdadetypa pag, n kapta ypagwwv (NVidia) evtomiotnke mpwv TNV KAVOVIKN KAPTA HXOUL
(Realtek AL(C889). T'ta va XpnNOLMOTOLCETE TNV TPAYUATIK KAPTA NXOU WG TNV TPOETIAEYUEVN
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OLOKELN N0V, aAAAETE TO hw.snd.default_unit 6Twg @aivetal mapakdTw:
# sysctl hw.snd.default_unit=n

To n eivat o0 aplBuo6g g cvokevg mov Ba xpnotpomnonbel, oto mapadetypa pag to 4. lipocbéate TNV
TAPAKATW ypapun oto /ete/sysctl.conf yia va yivel péviun avti n aAiayi:

hw.snd.default_unit=4

14.2.3. Xpnowomowwvtag IToAAanAég IInyég 'Hyov

Elval moAAEG opEG eMBLUNTO VA EXOVUE TTOAAATIAEG TINYEG X0V TIOV VA avarapdyovTal TauToXpova,
OTWG 0TaV yla mapdadetypa to esound 1} o artsd §ev eMITPENMOLY KOV ¥PHON TNG CLUCKEVAG X0V OE
KATIOL0L GUYKEKPLUEVT EQAPUOYN).

To FreeBSD emitpémnel avty T Aettovpyila péow twv Etkovikwv Kavaiiwv Hyov (Virtual Sound
Channels), ta omoia pmopovv va gvepyomolnfolv YEow Twv SLVATOTATWV TOL TTAPEXOVTAL A0 TO
sysctl(8). Ta Eikovikd KavdaAla oag emMTPENOLY VA TTOAVTIAECETE TOVG XOLE TTOL AVATTAPAYEL N KAPTA
0ag, avaulyvoovtag Tov (X0 aTov Tupriva.

T'a va puBuicete 10 TANBOG TWV EKOVIKWY KAVAALWV, LTIAPYOLV TPeLg pubuioelg sysctl Tov pmopovv
va ytvouv av eiote 0 xpriotng root, 0MwG aivetal TapaKaTw:

# sysctl dev.pcm.@.play.vchans=4
# sysctl dev.pcm.@.rec.vchans=4
# sysctl hw.snd.maxautovchans=4

To mapamdvw mapddetypa mapaywpel T€ooepa ELKOVIKA KAVAALN, TA omoila AVETA E€MAPKOVV yLa
KkaBnuepwn xprion. Ot Tipég dev.pem.d.play.vchans=4 xat dev.pem.0.rec.vchans=4 avagépovtal 6Tov
apLOpd TWVY EIKOVIKWY KAVOALWY TIOL SlaBétel N cuokevr] pcmO yla avamapaywyr Kat eyypaen, Kat
urtopovv va puluLeTovy PeTd TNV mpocodpTnon g ocvokevic. H petafAntdi hw.snd.maxautovchans
elval 0 aplOpog TWV EKOVIKWY KAVOALWY IOV TTAPAXWPOVVTAL G€ UL VEA GUOKEVH NXOL OTAV AUTH
npooaptdrtal péow tng evtoAng kldload(8). Kabwg to module pcm pmopel va @optwdel avegdptnta
and ta mpoypaupata o8iynong Tov LAov, to hw.snd.maxautovchans umopel va amobnkevoel to
UEYLOTO TANO0G TWV ELKOVIKWV KAVOALWY 7oL Ba mapoaywpnbolv oe 00EG OUOKEVLEG HYOUL
npocaptnOovVv apyotepa. Acite Tn oeAiba manual pcm(4) yla mepLocOTEPEG AETTOUEPELEG.

Aev pmopeite va aAAGEETE TOV apPLOUO TWV EKOVIKWY KAVOALWV ULAG CUOKEVHG OGO
o avtn elvat og yprion. Ipwta kAeiote 60A TPOYPAUUATA XPNOLUOTTOLOVV TN GUOKELN,

OTIWG TTPOYPAUUATA AVATIAPAYWYNG LOVGLKIG 1} Sailpoveg fyov.

H owot ovokevl pcm anmodidetat avtopata kat Sia@ava oe kabe mpdypappa mov {nta va
xpnotwuonotoet To /dev/dspO.
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14.2.4. PvOuiCovtag IIpoemiAeyuéveg Tiuég yua ta Kavaiia tov MikTn

OL mpoemAeyUEVEG TIHEG Yla Ta SLA@opa KAVAALA TOL PIKTN, elval EVOWUATWUEVEG GTOV TINyaio
Kwdka Tov mpoypdupatog odiynong pcm(4). Ymdpyouvv TOAAEG SLAPOPETIKEG €PAPUOYEG Kal
dailpyoveg mov cag emMITPEMOLY VA OAAAEETE TIWEG OTO HIKTN, QMOUVNUOVELOVTAG TIG UETALD
Sladoykwv KANoewv, aAAd 1 Avon avtq 8ev elval xat n kaAvtepn. Eivat Suvatdv va oploete
TIPOETIAEYUEVEG TIHEG UiENG o€ emimedo mpoypdupatog 08\ynong. Auto umopet va emitevydel pe tnv
pLuOULON KATAAANAWY TIHWV 070 apyeio /boot/device.hints, m.x.:

hint.pcm.0.vol="50"

To mapamdvw pubuiel TNV €vtaon Tov HXOL oTNnV TPoemAeyuevn Tuf 50, 6Tav optwlel To module
pcm(4).

14.3. ' Hyog MP3

Ta apyela fyov MP3 (MPEG Layer 3 Audio) emituy)avouv moloTnTa R0V TOAV KOVTA GTO HOUGLKO
CD, xat eival KaAd va €xete SuvatdTNTA AvVATTAPAYwY G TouGg 6To FreeBSD cuotnua 6ag.

14.3.1. IIpoypdauuata Avarapaywyng MP3

To 10 SNUOPAEG, ue peydAn Stagopd, mpdypauua avartapaywyic MP3 ywa to X11, eivat n epapuoyn
XMMS (X Multimedia System). Mmopeite va xpnolponowjoete ta skins tov Winamp pe o XMMS
Kabwg To ypa@wkd tov mepPairov eivat oxeddv ouolo pe o Winamp tng Nullsoft. To XMMS €xet
eniong evowpatwyuévn uvatdtnta xpriong plug-ins.

To XMMS umnopei va eykatactadet and To port multimedia/xmms 1§ ané makéro.

To meppdArov tov XMMS T0 K0OloTA €UKOAO 0T Xpron, Kabwg Slabetel Alota avamapaywyng
(playlist), ypa@ko6 1oootabuloty kat dAreg Aettovpyieg. Oool eival egokelwpévol pe to Winamp 6a
Bpouvv To XMMS amAd atn xprion Tov.

To port audio/mpg123 eival éva evOAAAKTIKO TTpOypaupa avamapaywyng MP3 péow tng ypauuig
EVTOAWV.

To mpg123 umopel va exteAeotel kabopifovtag tn cuvokevr Nyov kat to apyeio MP3 otn ypauun
EVTOAWV. BewpwvTag OTL n cuokeL fYoL eivat To /dev/dspl.0 kal BéAete va avamapdyete 0 apyeio
Foobar-GreatestHits.mp3, 6a XpnoULOTOU]CETE TNV MAPAKATW EVTOAN:

# mpg123 -a /dev/dsp1.@ Foobar-GreatestHits.mp3

High Performance MPEG 1.0/2.0/2.5 Audio Player for Layer 1, 2 and 3.
Version 0.59r (1999/Jun/15). Written and copyrights by Michael Hipp.
Uses code from various people. See 'README' for more!

THIS SOFTWARE COMES WITH ABSOLUTELY NO WARRANTY! USE AT YOUR OWN RISK!

Playing MPEG stream from Foobar-GreatestHits.mp3 ...
MPEG 1.0 layer III, 128 kbit/s, 44100 Hz joint-stereo
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14.3.2. Amo0iikevon (Rip) Apyxeiwv amé Movokd CD

[Ipwv kwdkomowjoete €va oA0kAnpo CD 1 éva wkopudtt and CD oe apyxeio MP3, Ba mpémel va
avtiypdpete ta povokd dedopéva amd to CD oto okAnpd cag Sioko. AuTo yivetal ypdeovtag ta
Sedopéva tomov CDDA (CD Digital Audio) oe apyeia WAV.

To epyareio cdda2wav, To omoio avijkel otn oLAAOYR epyaieiwv sysutils/cdrtools pmopel va
XPNoLwomomn0el TG0 yla TNV avaktnon Twv §e5ouEvwy xov and povoikd CD, 660 Kal TANPOPOPLWV
OV oxeTiCovTal Ye aUTA.

"Exovtag 10 Yovoko CD otov 08ny0d, Umopeite va XpnolUoTOL|oeTE TNV aKOAovOn evtoAn (wg root)
yla va armofnkevoete éva 0A0KANpo CD oe xwplotd (avd kopudty) apyeia WAV:

# cdda2wav -D 0,1,0 -B

To cdda2wav vrootnpifet 06nyovg CDROM tumov ATAPI (IDE). T'ia va Stafdoete §edoyéva amo pa
ovokevy IDE, ypnowomowjote To Ovoua OLOKELHG avti ywa tov aplbud povadag SCSI Ta
TapASELyUa, yla va armobnkevoete To KOUUATL 7 amo €va 0dnyo IDE:

# cdda2wav -D /dev/acd@ -t 7

To -D 0,1,0 Seiyvel tn ovokevry SCSI 0,1,0, mov avtiotoxel otnv €5080 TG evtoAng cdrecord -
scanbus.

T'a va StaPaoete HeHOVWUEVA KOUUATLA, XPNOLUOTIOU|OTE TNV EMAOYN -t OTTWG YaiveTal TApAKATW:
# cdda2wav -D 0,1,0 -t 7

To mapddetypa avtd StaBdlel o kKoupdtt entd ToL pHovaokoL CD. T'a va Safdoete pla oepd and
KOUUATLO, yla mapdSetypa amo o €va wg To enTd, Kabopiote pla mepLoyn:

# cdda2wav -D 0,1,0 -t 1+7

Mmnopeite eniong va xpnolpomnowjoete o Bondntikd mpoypaupa dd(1) ywa va Siafdoete yovoikd
Koppdatia and odnyovg ATAPI. AwaBdaote to Duplicating Audio CDs yla mepLocOTePES TANPOPOPLES
OXETIKA pe auTy TN SuvatoTnTa.

14.3.3. Kwéwkomowwvtag MP3

LTIC UEPEG UaG, TO TIPOTIHWUEVO TIpOYpappa Kwdikomoinong eivat To Lame. Mnopeite va to Bpeite
07N 6LAAOYN TwWV ports, ato audio/lame.

Xpnowwomowwvtag ta apyxeia WAV mov €xete amobnkevoel, pmopeite va petatpéPete To apyeio
audio01.wav oe audio01.mp3 pe TNV €VTOAN:
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# lame -h -b 128 \

--tt "Foo Song Title" \
--ta "FooBar Artist" \
--t1 "FooBar Album" \

--ty "2001" \
--tc "Ripped and encoded by Foo" \
--tg "Genre" \

audio®1.wav audiold1.mp3

Ta 128 kbits eivat n Tumikd xpnolpomolovuevn moldtnta yla apyxeia MP3. Qotdcoo, moArol mpoTIHovV
ueyaAUTepn moloTnTa O0mwg 160 1} 192. Oco peyaivtepog eival o puOuog eSopévwv (bitrate), T6co
MePLOGOTEPO XWPOo amobikevong Ba ypeldletal to apyeio MP3 mov Ba mpokVYPeEL, WOTOCO Kal N
nolotnTa Ba etvatr vpnAdtepn. H emdoyn -h evepyomotel tn Suvatdtnta "vnAdTepNg moOLOTNTAG
OAAG eAa@pd o apyng Kwdikomoinong”. Ot emA0YEG TOL EeKLVOUY UE --t Selyvouv eTikéTeg (tags)
ID3, oL omtoileg cLVABWG TTEPLEXOVV TTANPOPOPIEG OXETIKEG UE TO TPAYOLSL KAl OL OTTOLEG UITOPOLV va
evowpatwbovv péoa oe apyela MP3. Mmopeite va Bpelte meEPLOCOTEPEG ETAOYEG OYETIKA UE TNV
Kwdkomoinon, av cuufovAevteite Tn oeAida manual Tov mpoypdupatog lame.

14.3.4. Aroxwdikomowwvtag MP3

T'a va pmopéoete va ypaete povoko CD and apyeia MP3, Ba mpémel va ta petatpePeTte {ava o€
Hoper acvumnieotov apyxeiov WAV. Téco to XMMS 6oo kat to mpgl23 vmootnpifovv eaywyn
apyelov MP3 oe acvumieotn popen apyeiov.

I'pdpovtag oto Aloko péow tov XMMS:

Eexwnote to XMMS.

Kdvte 8e&l KAk oo mapdOupo TnG eQapUoyng yla va avoi&ete to pevov tov XMMS.
EmuAéEte Preferences amod ta Options.

AN\&&te to Output Plugin oe "Disk Writer Plugin".

ITiéote Configure.

Tpdyte (] emAégTe browse) éva KataAoyo yla va anofnkeVoeTe Ta ATOCLUTLEGUEVA ap)ela.

A - A o

doptworte 0 apyxelo MP3 oto XMMS 6mwg ouvrBwg, pe tnv €vtacn oto 100% kat T pubuicelg
EQ avevepyég.

8. Iiéote to Play. To XMMS Ba @aivetat 0tL avamapdyet To MP3, aAAd Sev Ba akovyeTal Kaveig
NX0G. ZTNV TpayHaTIkOTNTA avanapdyel To MP3 oe apyelo.

9. Otav teAewwoeTte, PePalwbdeite 6TL emavapepate Tn pvOULON TOL TpoemAeypévou Output Plugin
OTNV TTPONYOVUEVN ETIAOYH TNG, YL VA UTTOPECETE VO AKOVOETE Lava apyeia MP3.

I'pdpovtag otnv £€€060 pécw Tov mpgl23:
1. ExteAéote mpg123 -s audiod1.mp3 > audiod1.pcm

To XMMS ypdoel apyeia oe poper) WAV, evw) o mpgl23 petatpenel o MP3 oe un- emegepyacuéva
(raw) Sedopéva yov PCM. Kat ot §U0 auTég HopPEG UTopolV va XpNoLomonfovv Ue TNV EQapuoyn
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cdrecord yw tn Snuwovpyia povowkwv CD. Tw v eeapuoyq burncd(8) Oa mpémet va
xpnowuomnoujoete dedoyéva PCM. Av ypnoiuomolioete apyxeia WAV 0a mapatnpricete €va ukpo fyo
(tick) otnv apyn kdbe koppatiov. O fY0G auTodg mpoépyetal amd tnv emke@aiida (header) Tou
apyxelov WAV. Mrnopeite va agaipgoete Tnv emke@aAida pe tn Bonbela tov mpoypdupatog SoX
(umopeite va o eykatactoeTe amod To port audio/sox f§ To avTioTOLYO TAKETO):

% sox -t wav -r 44100 -s -w -c 2 track.wav track.raw

Alapdote to Creating and Using CD Media ylwa meplocOTEPES TANPOPOPIEG OYETIKA UE TN Xprion CD
eyypayng oto FreeBSD

14.4. Avartapaywyn Video

H avanmapaywyn video eivat pla kawvovpla kat paydaia avamntuooOuevn meplox epapuoywv. Oa
xpelaotel va Seitete vmopovy. Aev TPOKELTAL VA AELTOVPYHCOLV OAA TOGO OUOAL OTIWG GTOV HXO.

Ipwv Eekvrioete, Ba mPEMEL va YVwPILLETE TO HOVTEAO TNG KAPTAG YPAPLKWY TTOL €XETE KAOWG KAl TO
O0AOKANPWUEVO KUKAWMA TTOL Xpnotpomolel. Av katl To Xorg vnmooTnpifel HeyaAn ykdaua amd KAPTEG
YPAQLKWY, QUTEG TTOL TAPEXOLV KaAn amddoon eivat Aydtepes. T'ia va mdpete pla Alota Twv
EKTETAUEVWY SUVATOTHTWY TOL LToaTNPifovTal amd TNV KAPTA 0aG, XPNOLUOTIOL|OTE TNV EVTOAN
xdpyinfo(1) Tnv wpa mov ekteAovvTal Ta X11.

Eivat yevika koA 8€a va €xete €va pukpo apyeio MPEG to omolo pmopel va xpnotlponowndet yua
SOKIUEG SLAPOPETIKWV EMAOYWV KAl TPOYPAUUATWY avamapaywyns. Kdmowa mpoypaypata
avanapaywyns DVD avalntovv and npoemnidoyn o §ioko DVD otn ovokevn /dev/dvd. Le oplopéva
TO GVOUQ TNG GUOKELNG Elval EVOWHATWUEVO GTOV KWSIKA TOV TTPpoypdupatog. I'ia To Adyo avTtd, iowg
elval xproo va gTiagete cLUPOAKEG GUVEETELG TIPOG TIG TTPAYUATIKEG CUOKEVEG:

# In -sf /dev/acd@® /dev/dvd
# 1n -sf /dev/acd@® /dev/rdvd

LNUEWWOTE OTL AOYyWw TNG QLoNG Tov cvotnuatog devfs(5), avtov Tov &€idovug oL cuvvdéoelg Sev
TAPAUEVOLV UETA TNV EMAVEKKIVNON TOL cuoTuatog oag. T'ia va dnulovpyovvtal ot GUUPBOALKES
oLVSETELG aUTOPATA 08 KABE eKKIVNGON TOL GLOTHUATOG 0AG, TPOCGOEDTE TIG AKOAOVOES YpaUUES OTO
apyelo /etc/devfs.conf:

link acd@ dvd
link acd@ rdvd

Emunpdobeta, n anokwdikonoinon DVD, n omoila xpelafetal KAon e8kwv AelTovpylwv tov DVD-
ROM, amnattel kat d8ela eyypang (write permission) otig suokevég DVD.

T'a ™ BeAtiwon ™G Aettovpylag g KOWwOXPNOoTNG UvAUNG Touv cuothuatog X11, cuviotatat va
ALENOETE TIG TIUEG KATTOLWV PeTABANTWVY sysctl(8):
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kern.ipc.shmmax=67108864
kern.ipc.shmall=32768

14.4.1. IIpocSoplonog Avvatotitwyv Kaptag I'pa@ikwv

Yndpyouvv apketol Stapopetikol TpomoL yla Tnv anekdvion video oto X11. To Tt Ba SovAgPel TeAKA,
e€aptdral o peydro Babuo amod to VAKO cag. Kdbe pebodog mov meplypd@ovue mapakatw o Swaoet
SLaQoPETIKN TTOLOTNTA € SLAPOPETIKO LVALKO. Emtiong, n avanapaywyn video oto X11 eivat éva Bpa
070 omoio mpoc@ata Sivetal yeydin onuacia, kKat mbavov Ba LITAPXOLVY APKETEG BEATIWOELG o€ KAOE
véa €kdoon Tov Xorg.

KatdAoyog kowvwv Slemapwv video:

1. X11: ZuvnOiopévn €€od0¢ Tov X11 pe yprion Kowvoxpnotng Lviung.

2. XVideo: pla eméktaon g Stemaerg X11 mov vnootnpifel avanapaywyr video oe omoladimote
oxedldoun empaveta tov X11.

3. SDL: Simple Directmedia Layer.
4. DGA: Direct Graphics Access.

5. SVGAlib: Entineo ypa@xwv yaunAov enutédou yla Kovaoia.

14.4.1.1. XVideo

To Xorg Stabétel pla eméktaon mov ovoudletal XVideo (yvwoth kat wg Xvideo, Xv, Xv) Kal To 070{0
eMITPEMEL TNV amevBeiag amewkovion video oe oyxeSldolpa avtikeipeva péow el8IkAg enttayvvong H
EMEKTAON ALTH TOPEXEL AVATTAPAYWYH TTOAD KAANG TTOLOTNTAG, aKOUA KAl € unyavipoata xauniwv
TPOSLay paPwv.

T'a va Seite av xpnoLUOTOoLElTAL N EMEKTACN, XPNOLUOTIOU]OTE TNV €VTOAN xvinfo:
% xvinfo
To XVideo vrootnpifetatl amd tnv KAPTa oag av 1o anotéAeoua Selyvel OMwWG TAPAKATW:

X-Video Extension version 2.2
screen #0
Adaptor #0: "Savage Streams Engine"
number of ports: 1
port base: 43
operations supported: PutImage
supported visuals:
depth 16, visuallID 0x22
depth 16, visualID 0x23
number of attributes: 5
"XV_COLORKEY" (range @ to 16777215)
client settable attribute
client gettable attribute (current value is 2110)
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"XV_BRIGHTNESS" (range -128 to 127)
client settable attribute
client gettable attribute (current value
"XV_CONTRAST" (range @ to 255)
client settable attribute
client gettable attribute (current value
"XV_SATURATION" (range @ to 255)
client settable attribute
client gettable attribute (current value
"XV_HUE" (range -180 to 180)
client settable attribute
client gettable attribute (current value
maximum XvImage size: 1024 x 1024
Number of image formats: 7
id: 0x32595559 (YUY2)
guid: 59555932-0000-0010-8000-002a00389b71
bits per pixel: 16
number of planes: 1
type: YUV (packed)
id: 0x32315659 (YV12)
guid: 59563132-0000-0010-8000-002a00389b71
bits per pixel: 12
number of planes: 3
type: YUV (planar)
id: 0x30323449 (1420)
quid: 49343230-0000-0010-8000-00aa00389b71
bits per pixel: 12
number of planes: 3
type: YUV (planar)
id: 0x36315652 (RV16)
guid: 52563135-0000-0000-0000-000000000000
bits per pixel: 16
number of planes: 1
type: RGB (packed)
depth: @
red, green, blue masks: @x1f, 0x3e@, 0x7c00
id: 0x35315652 (RV15)
guid: 52563136-0000-0000-0000-000000000000
bits per pixel: 16
number of planes: 1
type: RGB (packed)
depth: @
red, green, blue masks: @x1f, 0x7e@, 0xf800
id: 0x31313259 (Y211)
guid: 59323131-0000-0010-8000-002a00389b71
bits per pixel: 6
number of planes: 3
type: YUV (packed)
id: 0x0
quid: 00000000-0000-0000-0000-000000000000
bits per pixel: 0

is Q)

is 128)

is 128)

is 0)
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number of planes: @

type: RGB (packed)

depth: 1

red, green, blue masks: 0x0, 0x0, 0x0

Hapatnprorte eniong 6t Ta formats mov eppavigovral (YUV2, YUV12, k.A.1t.) ev StatiBevtal o OAeg
TIg ekddoelg tov XVideo, kat n amovoio TOLG UTTOpeEl va emnpedcel KAToOl TPOypAupaTa
avanmapaywyne.

Av t0 anotéAeopa Seiyvel KAnwg €ToL:

X-Video Extension version 2.2
screen #0
no adaptors present

Téte mBavwg To XVideo §ev vmootnpifetal and tnv kapTa oag.

Av to XVideo 8ev vmootnpifetatl and tnv KAPTa 6ag, avtd onuaivel amAd 6tL Ba eivat o SVokoAo o
LTTOAOYLOTHG OAG VO AVTATIOKPLOEL OTIG LTOAOYLOTIKEG AMTALTAOELG TNG anmeltkdviong video. QoTooo,
avdioya UE TNV KAPTA YPAPIKWV KL TOV €MeEePyactr oag, eivat akopa mbavov va Exete
tkavomownTiky avarmapaywyn. Towg mpénet va Slafdoete pebddovg yla ™ BeAtiwon tng anddoaong,
ota mpoxwpnuéva Bepata, EnumAgov AldBacpa.

14.4.1.2. To Emtimedo Simple Directmedia Layer

To Simple Directmedia Layer, SDL, mpoopiCovtav va yivel éva eninedo cuufatdtntag YETALL TWV
Microsoft® Windows®, BeOS, kat tov UNIX®, emTp€movtag OvATTLEN €QAPUOYWV HXOU Kot
EKOVAG, KATAANAEG yla KABe pla ammd autég TIg mAat@opueg (cross-platform). To emimedo SDL
TIAPEYEL XAUNAOV EMUTESOVL TTPOCGPAC GTO VALKO, KAl GE OPLOUEVEG TTEPUTTWOELG Ummopel va elval 1o
ano8oTkd and tnv Stemaen X11.

To SDL umnopet va Bpebet ato devel/sdl12.

14.4.1.3. To Emtimedo Direct Graphics Access

To Direct Graphics Access eivat pla eméktaon tov X11 mov emTpénel oe €va mPoypauua va
npoonepdoel Tov X server Kat va arAdagel amevBeiag ta mepleyopeva tov framebuffer (uviung
YPaQKWV). AeSouévou 0Tl Bacifetal oe Slayeiplon Uviung YaunAov enutédov, Ta mTPOypPAUUATA TTOV
TO XPNOLUOTIOLOVV TIPETIEL VA EKTEAOVVTAL WG root.

H enéxktaon DGA pmopel va eheyxBel kat va petpnbel wg mpog tnv anddoon g He T0 TPOypaUA
dga(1). Otav ekteAeital n evtoAn dga, aAAdlel Ta ypwuata tng 006vng oe k4Oe mieon evog TARKTPOUL.
T'la vo aKUPWOETE TNV EKTEAEDN, TILECTE q.

14.4.2. Ilakéta kat Ports mov LxetiCovtal pe Video

To TuAUa aUTO TTEPLYPAPEL TO AOYLOULKO IOV SlatiBetal otn cuAAoYH TwVv ports Tov FreeBSD xat To
omoio pmopel va xpnowwomnownBel yla avarmapaywyn video. O topgag g avanapaywyng video eivat
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Slaitepa evepyog 660 a@opd TNV avamTugn AOYLOULKOV, Kal TGl Ol SLVATOTNTEG TWV EPAPUOYWV
TOAVWG va ATOKAIVOUY KATTWE aItd AUTEG TTOL TEPLYPAPOVTAL E6W.

Efvat apykd onuavtikd va yvwpifete 0TL apketég and TIg eQappoyég video mov eKTeEAOVVTAL GTO
FreeBSD avantoxnkav apyxkd wg epapuoyég Linux. IIoAAEG amd avTeg TIG epapuoyEg eival akoua
noldtntag beta. Kamolwa amoé ta mpofAruata mov pumopel va cuvavtioete oTig papuoyég video tov
FreeBSD mepliapupfdvouv:

1. Mua e@appoyn 8ev pumopel va avamapdyet €va apyeio mov SnuovpyRdnke amod kamola GAAN.
2. Mua e@appoyn 8ev pumopel va avamapdyet €va apyeio mov Snuiovpynoe n (Sla.

3. H (6la epapuoyr, oe §u0 SLAPOPETIKA UNYAVAUATA, KAL QPOV €XEL UETAYAWTTIOTEL o€ KAOe
UNYavnua el81Ka yla auto, avanapayel To (5o apyeio ye SLa@opeTIKO TPOTIO.

4. Kdrmolo @atvopevikd anmid @ATpo, 6mwg autd tng aAAayig ueyéboug etkdvag (rescaling), €xet wg
anmotéAeopa TNV Snulovpyla kakng moldtntag video (teyvovpynuatwyv) egattiog mpoPAnUATIKAG
poutivag peyébuvaong

5. Kdmola epapuoyn tepuatifetal andtoua ouyva.

6. Aev gykabiotatal n Tekunpiwon Tov mPoypAUHATOS KATA TNV €YKATAGTACH TOV POrt, evw Umopet
va Bpedel eite 0T0 SIKTLAKO TOTIO TOL TPOYPAUUATOG EiTE 6TOV KaTAAOYO Work Tov port.

[ToAAéG amd TIG e@apUOYEG auTég umopel emiong va mapovcildoovy cupnTwpata "Linux-lopov”.
Mmopel dnA. va eggavitouv mpofARUaATA TTOV OQEIAOVTAL GTOV TPOTO UE TOV OTOL0 LAOTIOLOVVTAL
Kkamnoleg otdvtap BLPALoORKeG aTIg Stavouég Tov Linux, 1} {owg oL ouyypageic va €xouvv Bewpoel wg
SeSopéveg kamoleg SuVaTOTNTEG TOL TTLPVA OTWG LTTAPYOLV oto Linux. Ta mpoBAfuata avtd Sev
elvat alyovpo 4TL avakaAvmtovTal Kat §topbwvovTal TAvTa amd ToUg GUVTNPNTEG TOL Port, To omoio
urtopel va o8nynaoet e mpoPARUATA OTTWE TA TTAPAKATW:

1. Xprion Tov apyeiov /proc/cpuinfo yia v aviyvevon twv SLVATOTATWY TOL ENEEEPYATTH.

2. Kaxr} xprion twv threads (vnudtwv) to omoio odnyel to mpdypappa oe KOAANpa avti yla
KOVOVIKO TEPUATIONO GTO TEAOG TNG EKTEAEDGNG.

3. Xprion Aoylopkov ov §gv LTTAPXEL AKOUA GTN GLUAAOYY TwV ports Tov FreeBSD oe ouvvacuod pe
™V €QapUOYN.

MéExplL OTLYUAG Ol CLYYPAPEIS TWV EQAPUOYWV ALTWV €XouV amodelyBel ouvepydoLuol Pe TOLG
OLVTNPNTEG TWV POrtS, WOTE VA EAAXLOTOTTOLNO0VV oL eMeUPACELG TOL XPELALOVTAL YO TNV UETATPOTN
(porting) Twv EQPAPUOYwWV.

14.4.2.1. MPlayer

O MPlayer eivat plwa epapuoy avamapaywyng video mov avantvxOnke mpoceata Kat e¢eAiooeTat
Tayvtata. Ou oToyoL TG opddag avantugng tov MPlayer eivat n tayvtnta Kat n eveAt&ia oto Linux
Kal ota dAAa Unix. H Snulovpyla touv &ekivnoe 6Tav o apxnyog tng ouadag avantuéng KoupAaoTnKe
va avTlpeTwmnifel Ta MpoPARUATA avarmapaywyng Twv UEXPL TOTE SLABECIUWY TIPOYPAUUATWV.
Kdgtolol vtootnpifouv 0tL T0 ypagikd meplfdAiov Bucldotnke yla va Snulovpynbel pia opotdopopen
oxedlaon. Qotoco, YWOALG cuvnbioeTe TIG eMAOYEG oL Sivovtal amd T YPAUUN EVTOAWV KAl Ta
avtioTtola TANKTPQ, Oa UTOPECETE VA TOV XPOLUOTIOLOETE APKETA KAAAL.
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14.4.2.1.1. MeTtayAwTTion Tov MPlayer

O MPlayer Bploketal oo multimedia/mplayer. O MPlayer kavel TA}00G eEAEYXwWV TOL VALKOU KATA TN
Sladwacia NG UETAYAWTTIONG, PTLAXVOVTAG ETOL EVA EKTEAEGLUO TO 0TIOL0 SEV €XEL POPNTOTNTA QIO
éva ovotnua o €va aAAo. T'ia To 0KOTTO aVTH, elval GNUAVTIKO VA TOV EYKATAOTAOETE amtd T Ports
Kat OxL ano €towuo makeTo. Enutpoobeta, prmopeite va kabopioete mARO0G eMAOywv aTnv ypauun
EVTOAWV TOL make Omwg meplypagetat oto Makefile kat xatd v €évapén g Sadikaaciag
UETAYAWTTLONG:

# cd /usr/ports/multimedia/mplayer
# make
N-0-T-E

Take a careful look into the Makefile in order

to learn how to tune mplayer towards you personal preferences!
For example,

make WITH_GTKT1

builds MPlayer with GTK1-GUI support.

If you want to use the GUI, you can either install
/usr/ports/multimedia/mplayer-skins

or download official skin collections from
http://www.mplayerhq.hu/homepage/dload.html

OL TTPOETIAEYUEVEG ETIIAOYEG HAAAOV ElvaL KATAAANAEG YL TOVG TEPLOCOTEPOVG XPNOTEG. AV WOTOGO
¥xpeldleote tov amokwdwomnownty XviD, Oa mpénel va kabopicete tnv emAoyr WITH_XVID otnv
ypauun evtoAwv. Mmnopeite eniong va opioete tnv mpoemiAeyuévn cvokevy DVD ypnolpomowwvtag
Vv emtloy} WITH_DVD_DEVICE, Stapopetikd Ba xpnowpomonOel n mpoemideyuévn ovokevn /dev/acdO.

Otav ypagovtav avtd to Keipevo, o port Tov MPlayer dnuiovpyovaoe emiong tnv teKUnpiwaon Tov
TPOYPAUUATOC Kat SV0 ekTeAELIUa, TOV mplayer, kal Tov mencoder, To omoio elvat €va gpyaieio yua
enavakwskonoinon video.

H HTML texunpiwon tov MPlayer eivat Slaitepa mAnpopoplakr. Av 0 avayvwaotng BpeL 0TL ot
TIANPOPOPLEG AUTOV TOL KEPYUAALOL 000 aPOoPd TO LAKO Kal TIG Stemaég video elval eAATElg, N
tekunpiwon tov MPlayer amoteAel €va Slaitepa avaAvTikd cvunmAfpwua. Oa mpénel oiyovpa va
SlaBéoete ypovo yla va Stafdoete Tnv tekunpiwon tov MPlayer av avalntdte TANpoQopieg oYeTIKA
ue Vv vooTpLen video oto UNIX®.

14.4.2.1.2. Xpnolpomowwvtag Tov MPlayer

Kdbe xpnotng tov MPlayer mpémel va Snulovpyrioel €va LTOKATAAOYOo .mplayer péca oTov
TPOOWTILKO TOVL KatdAoyo. T'ta va Snuiovpyroete tov amapaitnto LTOKATAAOYO, umopeite va
ypAVETE TO MAPAKATW:

% cd /usr/ports/multimedia/mplayer
% make install-user

OL emAOYEG TNG YPAUUNG EVTOAWY TOL mplayer meplypdg@ovtal otn oeAida Tov manual. T akoua
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TIEPLOCOTEPEG AETMTOUEPELEG, VLTIAPXEL Tekunpiwon oe popery HTML. Xto tuiua avtd Oa
TEPLYPAPOVUE HEPLIKEG UOVO KOLVEG XPIIOELG.

T'a va avanapdyete éva apyeio, 0nwg to testfile.avi, péow €vog amd ta apketd video interfaces
XPNOLUOTIOL|GTE TNV EMIAOYY -VO:

o

mplayer -vo xv testfile.avi

o

mplayer -vo sdl testfile.avi

o

mplayer -vo x11 testfile.avi

E=4

mplayer -vo dga testfile.avi

# mplayer -vo 'sdl:dga' testfile.avi

AZiCeL Tov KOO va Soklpdoete OAEC AUTEG TIG E€MIAOYEG, KaBwG N amodoon Toug eaptdral amd
TIOAAOVG TAPAYOVTEG Kal SLapopoToLeiTal ApKETA AvAAOYa UE TO VALKO TOU LITOAOYLOTY| GOG.

T'a avanapaywyn and DVD, avtikatactiote to testfile.avi pe dvd://N -dvd-device DEVICE 6mov to N
elvalr o apBuog tov titAov (title number) mov emBupeite va avanapayete kat DEVICE eival to
6vopa ovokevng tov DVD-ROM. T'ia mapddetyua, yla va avanapdyete tov TitAo 3 amd Tn GLOKELY|
/dev/dvd:

# mplayer -vo xv dvd://3 -dvd-device /dev/dvd

H mpoemieypévn ovokevy DVD umopel va kaboplotel katd ™ Sapkela Tng

o uetayAwtTiong tov MPlayer port péow tng emAoyrig WITH_DVD_DEVICE. Amo
TMPOETIAOYN, N cuokevn avth eival n /dev/acd0. Mmopeite va Bpeite meplocdTepeg
mAnNpowopieg ato apyeio Makefile Tov port.

T Ta MARKTPA IOV XPNOLUOTTOLoVVTAL Yia Tavar, SLaKOoTY, UETAaKivNon KA. Katd Tn Sldpkela tng
avanapaywyng, ocvupovAevteite v PorBela mov pmopeite va Seite exkteAwvtag mplayer -h 1
SlaBaote tn oeAiba Tov manual.

EmunpooOeta, onuavtikeg emAoyeg avamapaywyng etvat: -fs -zoom to omoio evepyomolel amekovion
o€ mAjpn 006vn kat to -framedrop To omoio BonBdel oTnv avgnon T™ng anddoaong.

T'a va petvel To peéyebog g ypapig EVTOAWY To SuVATOV ULKPO, 0 XPHOTNG UTTOPEL va SnuLlovpyroet
éva apyeio .mplayer/config kat va opioel ekel TIG TPOETIAEYUEVES EMTIAOYEG:

VO=XV
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fs=yes
zoom=yes

TéAog, o mplayer pmopel va xpnowomnownBel ywa tnv e€aywyn (rip) evog titAov DVD oe éva apyeio
.vob file. Twa Tnv €€aywyn Tov eVTepov TiTAOL amd éva DVD, ypayrTe:

# mplayer -dumpstream -dumpfile out.vob dvd://2 -dvd-device /dev/dvd

To apyelo €£68ov, out.vob, Ba eivatr tvmov MPEG kal unopeite va to petayelploteite y€ow AAAWY
TIAKETWV Video oL eEPLypAPOVTAL GE ALTO TO TUAUA.

14.4.2.1.3. mencoder

[Ipwv ypnowomowjoete to mencoder efval koAnR 8éa va efolkelwbOeite Ye TIG €MAOYEG TOL
avagépovtal otnv tekunpiwon HTML. Yndpyet oeAiSa manual, aAAd Sev eival moAv ypriowun xwpig
v HTML tekunpiwon. Yndpyxovv napa moAAot TpomoL yla va BEATIWOETE TNV TTOLOTNTA, VA UEWWOETE
7O pLOUOG SeSouévwy (bitrate) va arrdete popen apyeiov, kat kamola amd autd ta KOATA unopel va
KAvouv TN Sltaopd PeTA&l KaAng Kal kakng anddoong. ESw Ba Seite pepwkd mapadetypara ya va
gexwvnoete. Ipwta pla arAnl avtypagn:

% mencoder input.avi -oac copy -ovc copy -0 output.avi

AavBaopévol ovvdvacpol otn ypauury evioAwv, umopel va dwoovv apyeia €£éSov ta omoia Sev
umopel va avamapdyet ovte o {51og o mplayer. 'ETol, av amiwg BéAete va kavete rip €va apyeio,
uetvete otnv enmAoyn -dumpfile Tov mplayer.

I'a va yetatpéPete To input.avi oe codec MPEG4 pe rjyo MPEG3 (amatteital To audio/lame):

0,

% mencoder input.avi -oac mp3lame -lameopts br=192 \
-ovce lave -lavcopts vcodec=mpeg4:vhq -o output.avi

Me ToVv TPOTO AUTO TapAyeTaL ££080¢ ov uopel va avanapayOel amo Tov mplayer Kat To xine.

Mmnopeite va avTikatactioete To input.avi pe v emaoyn dvd://1 -dvd-device /dev/dvd kat va to
eKTeEAE0ETE WG root yla va emavakwdikomnowjoete anevbeiag éva titho DVD. Mia kat mbavwg §ev Ba
pelveTe IKAVOTIOLNUEVOG UE TO ATOTEAEGUA QIO TNV TIPWTN POPQ, 0AG CUVIGTOVUE Vva KaTeRdoeTe TOV
TitAo o€ €va apyelo kal va SovAéPete o€ aUTO.

14.4.2.2. To Ipéypappa Avamapaywyng xine

To xine e{val €éva project pue euvpvL okomd, To omoio mpoopifeTal OxL u6vo va yivel Eva mpoypauua oAa
oe éva 000 aeopd to video, oAAd emiong o0To va TOPAYEL HLA EMAVOAYXPNOLUOTOUjoLUN Bactkn
BLBAL0ONKN kat €va apBpwTd ekteAéouo To omoio pmopel va emektabel pe mpdcbeta (plugins).
Mmopeite va 10 €ykaTacTAoETE TOGO and makeTo, oo Kal and To port, multimedia/xine.

To xine eival akdua KATWG XOVTPOKOUUEVO, AAAA Glyovpa €xel EeKLVOEL KaAd. ETnv mpdgn, To Xine
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XpeLaletal elte ypriyopo emegepyacth Kat KAPTA YpAPIKWY, 1| LTooTAPLEN TG enéktaong XVideo. To
YPAPIKO TTEPLBAAAOV glval XpnOLUOTOL|OLUO0, OAAL KATIWG aSEELA OTIaYUEVO.

Tnv wpa 7oL ypA@ovTay auTEG oL ypaupuég dev Stavépovtav module pall pe tnv epappoyn xine,
tKavo va avartapdyet DVD pe CSS kwdwkomoinon. Yndpyovv ek8ooelg anod Tpitoug KATAGKEVAGTEG Ol
oToleg €OV EVOWUATWUEVO TO Tapamdvw module aAAd kautd amd avtég Sev PBploketal otnv
oLAAOYN TwV ports Tov FreeBSD.

Ye oUykplon pe tov MPlayer, To Xine kKAvel ePLOCOTEPA YL TO XPROTN, AAAA TNV (Sla oTLyur, 8ev
ETLTPEMEL TOOO AemTOpEPELOKO €Aeyy0. To Xine anodidel kaAvTtepa ae Aettovpyia XVideo.

Amé mpoemiAoy, To Xine Ba exvnoel oe ypa@ko mepfaArrov (GUI). Mmopeite va XpnoLUOTTOU CETE
TO MEVOD Yl VA aVOIEETE €V CLYKEKPLUEVO apyelo:

% Xxine

EvaAAakTikd, pmopeite va to KaAéoete va avamapayet €va apyelo amevbelag amd v ypauun
EVTOAWV, YWPig T xprion Tov GUL:

% xine -g -p mymovie.avi

14.4.2.3. Ta BonOntikda IIpoypdupata transcode

H e@apuoyn transcode Sev eival mpoypappa avamapaywyng, aAAd pla covita epyaieiwv yua
enavakwdikomnoinon apyelwv video kat Ayov. Me Tnv epapuoyn transcode, €xete TNV SLVATOTNTA VA
avauiete apyela video, va emiokevdaoete YoAaopéva apyeia, xpnowlomowwvtag epyaAela Tng
YPOAUUAC EVTOAWV Ta omoia xelpiCovTal SeSopéva amod ta kavdAla stdin/stdout.

MeydAo TAR00G eQappoywv umopovv va Kaboplotovv KATA TN SLAPKELA TNG UETAYAWTTIONG TOL port

multimedia/transcode kal GLVIGTOVUE TNV AKOAOLON ypAUUR EVTOAWV yld TN UETAYAWTTLON TOU
transcode:

# make WITH_OPTIMIZED_CFLAGS=yes WITH_LIBA52=yes WITH_LAME=yes WITH_0GG=yes \
WITH_MJPEG=yes -DWITH_XVID=yes

OL TPOTELVOUEVEG ETILAOYEG elval KATAAANAEG YL TOUG TTEPLOCOTEPOLG XPHOTEG.
T'a va oag Set&ovpe TIg IkavaTnTeG TOL transcode, Seite éva mapddetypa petatponng apyeiov DivX

oe PAL MPEG-1 (PAL VCD):

% transcode -i input.avi -V --export_prof vcd-pal -o output_ved
% mplex -f 1 -o output_ved.mpg output_ved.mlv output_vcd.mpa

To apxelo MPEG mov mpoxvntel, To output_ved.mpg, umopetl va avamapaybel and tov MPlayer.
Mmnopeite eniong va ypdpete To apyeio oe éva CD-R yla va dnuovpyrioete €éva Video CD, kat otnVv
nepintwon avty Ba ypewaotel va eykataotioete Ta mpoypdupata multimedia/vedimager xat
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sysutils/cdrdao.

Yndpyet oeAida manual ywa to transcode, aAAG mpémeL emiong va cuuPovAevteite To transcode wiki
yla mePLocATEPES TANPOYPOpPLeg Kat Tapadetypata.

14.4.3. EmutAéov AldBacua

Yndpyet paySaia e€€AEn ota Stabéoipa makeéta video yla to FreeBSD. Eivatl apketd mbavo 0tL aTo
AUECO PEAAOV TTOAAA amtd Ta mpoPARuata mov avaeépovtal 6w Ba €xovv emAvBel. Lto evéLdueco
SLaoTnua, 660l eVELa@EPOVTAL va XPNOLUOToL|oovV TIg Suvatotnteg A/V Tov FreeBSD oto émakpo 6a
TPEMEL va cLVELACOLY Yyvwaoelg aro Stagopa FAQ kat tutorials kat va XpnoLUOTOLC0UY APKETES
SLa@opeTikEG e@apuoyEG. To TURUa auTd LITAPYEL AKPLBWE yla va Sel&el aTOV avayvwaTr 7oL umopet
va BpeL TéToleg mPOcOeTEG TANPOYOPLEC.

H Texunpiwon tov Mplayer eival apketd mAnpo@oplakry 060 a@opd To TEXVIKO eminedo. Av €yete
OKOTIO va amoKToete LYNAG mMocooTo eumelpiag oe oxéon e to video oto UNIX®, Ba mpémet
onwaodimote va TNV cupuPfovievteite. H Alota aAAnAoypagiag Tov MPlayer eivat gx0piki o 6molov
8ev €yel xdvel Tov KOO va Slafdoel v TEKUNPiwaon, €T0L v OKOTMEVETE VA KAVETE AVAPOPEG
oQaAUATWY, BeBalwbeite dTL TNV €xeTe Slafdoel.

To xine HOWTO mepléxel éva Ke@AAalo oyeTkd pe Tnv BeAtiwon g anddoong, To omoio eivat koo
yla OAQ T TPOYPAUUATA AVATTAPAYWYHG.

TéAog, LVTAPXOLV KATTOLEG AAAEG TTOAAA LTTOGYOUEVEG EQAPUOYEG TIOV (0wG emBupeite va SoKIUAoETE:
* To Avifile To omolo eivat emiong port, multimedia/avifile.
» To Ogle 7o omolio eivat eniong port, multimedia/ogle.

e To Xtheater

* To multimedia/dvdauthor, to omoio eivat epappoyr DVD authoring avoktol KwSKa.

14.5. PUOuion Kaptag TnAeopaong

14.5.1. Elcaywyn

OL kdpteg TnAedpaoNnG oag EMITPENMOVV va PAEMETE TNAEOPAOH, KAVOVIKA 1 KOAWSLAKY, GTOV
vnoAoyLoTH oag. Ol TeplocdTeEPEG O AUTEG S€xovTal eniong ofua ocvvBetov (composite) video,
uéow €Lc08ov RCA 1 S-video, kat KAtoleg and avtég SLabETovy Kat padlo@wviko §éktn FM.

To FreeBSD mapéyel vmootplen yla kdpteg TV tumov PCI 1ov XpnoLUomolovV Ta 0OAOKANpWUEVA
KuKAwpata cVAANYNG video, Brooktree Bt848/849/878/879 11 Conexant CN-878/Fusion 878a pe T0
npdypauua o8qynong bktr(4). Oa npenel eniong va PePawwbeite 0TL N KAPTA €PYETAL PUE SEKTN TIOVL
vnootnpifetal. LvypfovAevteite ™ oeAida manual tov bkir(4) ywa va Seite T Alota Twv
LTTOOTNPLLOUEVWY SEKTWV.

14.5.2. EykaOiotwvtag to [Ipoypapua 08iynong

T'a va Xpnoomoujoete TNV KAPTa Ba TPEMEL va QOPTWOETE TO TPOypauua odnynong bkir(4),
npocBETovTag TNV akoAovdn ypauur oto apyeio /boot/loader.conf:
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bktr_load="YES"

EvaAAakTikd, pmopeite va mpooBEceTe oTATIKY LITOGTAPLEN Yla TNV KAPTA GTO TLPNVA GAG, KAl yLa
TO OKOTIO AUTO MPOCOEDTE TIG aKOAOLOEG ypauuég oTo apyeio pvbuicewv Tov TupAva:

device bktr

device iicbus
device 1iicbb
device smbus

OL emurpoobetol o8nyol ovokevwv elvalr amapaitntol, emeldy Ta eCapTiUaTa NG KAPTAG
ETKOLVWVOLV HETAEL TOVG Slapéoov evog SlavAov I12C. AQov KAvVeTe TIC armapaiTtnTeg AAAAYEG GTO
apyelo, HETAYAWTTIOTE KAl EYKATACGTAOTE TO VEO TTLPHVA.

MOAG TeAewwoete pe avth TN Sadikacia, Ba TPEMEL va EMAVEKKIVACGETE TO cLOTNUA cag. Katd
Slapkela ™G exkkivnong, Ba mpémel va Seite kAol pnvoyata amd TNV KAPTA oag, OTWG Ta
TAPAKATW:

bktr@: <BrookTree 848A> mem 0xd7000000-0xd7000fff irq 10 at device 10.0 on pci@
iicbb@: <I2C bit-banging driver> on bti2c@

iicbus@: <Philips I2C bus> on iicbb@ master-only

iicbus1: <Philips I2C bus> on iicbb@ master-only

smbus@: <System Management Bus> on bti2c@

bktr@: Pinnacle/Miro TV, Philips SECAM tuner.

duokd, Ta pnvopata avtd Ba Sla@épouvv avdioya Pe TO VAKO cag. QoToco Ba mpemeL va eAEYEeTe
OTL aviyvevbnke owotd o 8éktng. Eival duvatdv va aArdEete KATTOLEG a0 TIG MAPAUETPOVG TTOV
aviyvevnkav yxpnotponowwvtag MIBs touv sysctl(8) kabwg kat emAoyég oto apyeio puvbuicewv
nupiva. I'ia mapddetyua, va 0éiete va enfdrete o §€ktng va eivat tomov Philips SECAM, Ba mpémet
va mpocBeaete TNV akOAovOn ypauun oto apyeio puvbuicewv tov mupiva oag:

options OVERRIDE_TUNER=6
1| uropeite va xpnoponotjoete angvbeiag To sysctl(8):
# sysctl hw.bt848.tuner=6

Aeite ) oeAiSa manual Tov bkir(4) xabwg kat To apyeio /usr/src/sys/conf/NOTES yla meplocotepeg
AETITOUEPELEG OXETIKA UE TIG SLaBECIUEG EMTIAOYEC.

14.5.3. Xpniowueg EQapuoyeg

Tl va XpnoLUoToltioeTe TNV KAPTA TNAEOPAONG, Ba TPEMEL VA EYKATACTHOETE YLa amd TIG TAPAKATW
EQAPUOYEG:
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e To multimedia/fxtv mapéyxel duvatotnta va Seite TnAedpacn oe mapdbvpo, kKabwg Kalt Tnv
duvvatotnTa cVAANYNG ekovag / xov / video.

* To multimedia/xawtv e{vat emiong epapuoyr tnAedpacng, pe SuvatdTnTEG OUOLEG UE TO fXtv.
* To misc/alevt amokwdikomolel kat ameikovifel Videotext/Teletext.

¢ To audio/xmradio eivat pwa e@apuoyi ylwa va ypnowdomowjoete to 6éktn FM mouv elval
EVOWUATWUEVOG € KATTOLEG KAPTEG TNAEOPACNG.

* To audio/wmtune eivat pla BoAwkn desktop e@apuoyn yla padlo@wvikoug SEKTEG.

Mmopeite va Bpelte mepLocOTEPEG EPAPUOYEG OTN GLAAOYN TwV Ports Tov FreeBSD.

14.5.4. Avtipetwmion IIpofAnuatwv

Av avTlpueTWTIoETE KATTOL0 TTPOPANUA PE TNV KAPTA TNAEOPACNG, Oa TTPETEL TPWTA VA EAEYEETE AV TO
0AOKANPWUEVO cVAANYNG video kaBwg kal 0 8€ékTng vootnpifovtal and to mpdypaupa 08iynong
bkir(4) kat av €xete YPNOWLOTOL|OEL TIG OWOTEG pubuicelg otig emioyég oag. Ta emutAéov
LTOOTNPLEN KoOWG Kal SLAPOopPeg EPWTHCEL] OXETIKA HE TNV KAPTA OaG, (owg OfAete va
EMKOWVWVOETE Ue TN Alota nAekTpoviki Alota tov FreeBSD yia ta moAvpéoa kat va Slafdcete Tig
TOALOTEPEG Snpoctevoelg amnd Ta apyela g Alotag.

14.6. MythTV

To MythTV eivat éva npdypappa Tmov PVR (IIpoowmikog Kataypapeag video).

XTov KOouo Tov Linux® to MythTV eival éva yvwotd mpdypayua Ue TOAAEG eEAPTHOELG OL OTIOlEG
dvokoAevouvv TNV eykatdotacn Tov. To port Tov FreeBSD amAomolel T0 UEYAAVTEPO UEPOG TNG
Sadikaoiag aAAd oplopéva THARATA TOL TIPETEL va eykatacTtabovv xelpokivnta. H evotnta avtn
niepléxel o8nyieg mov Ba oag Bonbricovv va pubuicete To MythTV.

14.6.1. YAko

To MythTV €xet oxediaotel va xpnotlpomnotel to V4L ywa tnv mpocPacn o€ cLOKELEG video Omwg
Kwdkomowntég (encoders) kat 8ékteg. Tn SeSopévn otiyu, to MythTV Aettovpyel kaAltepa pe
kapteg DVB-S/C/T pe Stacvv8eon USB mov vrootnpifovral and to multimedia/webcamd kabwg To
webcamd mapéyel pla epappoyn xpnotn ywa to V4L, Onowadrmote kdpta DVB mov vmootnpifetal
a6 o webcamd Ba mpémel uoloAoykd va Asttovpyel pe To MythTV. Mnopeite wotdoo va Ppeite
edw pa Alota pe Soklpdopeveg kdptes. I'ia kapteg Tig Hauppauge pnopeite va Bpeite mpoypaypata
o8ynong ota makéta multimedia/pvr250 kat multimedia/pvrxxx, aAAd va €xete vmoYn oag OTL
XPNOLUOTIOLOVV pla Un-tumomonuevn Slemagn n omoia 8ev Asttovpyel pe ekdooelg tov MythTV
uetayevéotepeg ™ng 0.23.

To HTPC mepiéyel pia Alota 6Awv twv Stabéotpwv mpoypauudtwyv o8ijynong DVB.

14.6.2. E€aptioeig

Kabwg to MythTV elval evéAlkTo kal apbpwto, emLTpémnel aTo xprioTn va €xel To frontend xkat To
backend og StapopeTikd unyaviuata.
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T'a to frontend, amatteitar to multimedia/mythtv-frontend kat o egumnpetntic X tov omoio
urnopeite va Bpeite oto x11/xorg. Idavikd, o vmoAoylotiig mov Ba exteAel To frontend Oa mpémel
eniong va €xel g KApTta ypa@wwv n omoia va vmootnpifet XvMC kal TPOALPETIKA €va
TnAgxeLploTpLo cupuPato pe LIRC.

T'a to backend, xpeldCetat to multimedia/mythtv 6mwg kat pwa Bdon SeSouévwv MySQL™ kat
TIPOALPETIKA €vag SEKTNG KAl ATOONKEVTIKOG XWPOG yla eyypaes. To makéto ywa tnv MySQL™ Ba
TPEMEL VA eykaTaoTabel autopata wg e&dpTnon Katd tnv eykatdotaon tov multimedia/mythtv.

14.6.3. Eykatactacn MythTV

T'a va eykataotioete 7o MythTV, xpnolponoujote Ta mapakdtw Buata. ApXIKA EYyKATAGTAGTE TO
MythTV a6 tnv ZuAdoyn Twv Ports tov FreeBSD:

# cd /usr/ports/multimedia/mythtv
# make install

Eykataotiote T Bdon dedouévwv tov MythTV:

# mysql -uroot -p < /usr/local/shared/mythtv/database/mc.sql
Pubuiote to backend:

# mythtv-setup
Eexwnote to backend:

# echo 'mythbackend_enable="YES"' >> /etc/rc.conf
# /usr/local/etc/rc.d/mythbackend start

14.7. Zapwtég Ewkovag

14.7.1. Elcaywyn

Yto FreeBSD n mpdoPaocn oe capwtég mapeyetal and to SANE (Scanner Access Now Easy) API to
omoio SwatiBetal péoa amd v cvAioyn twv Ports tov FreeBSD. To SANE ypnotwuomolel emiong
KATT010UG 08N Yy0oVG cLOKELWV TOL FreeBSD yla va amoktioel TpdaPacn 6To VALKO TOL capwTh.

To FreeBSD vnootnpiCel capwtég SCSI kat USB. BefawwBeite 0TL 0 capwTng oag vmootnpifetal amo
o SANE mpwv &ekvnoete omoladnmote eykatdotaon kat pubuton. To SANE Swabétel pia Alota
LTTOOTNPLLOUEVWY CLOKELWY N OTola TTAPEXEL TANPOPOPLEG YLa TNV LITOGTAPLEN KABE capwTy KaL TNV
e€EAEN NG. Ze ovotijuata mpLv To FreeBSD 8.X Ba Bpeite eniong ™n Alota twv vmootnpllopevwy USB
capwTWv otn oeAiSa manual tov uscanner(4).
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14.7.2. PUOuLon tov Mupnva

Onwg elmape mapandvw, vrootnpiovtal capwtég toco SCSI 6co kat USB. AvdAoya pe to Tpdmo
Slacvvdeang Tov capwtr 6ag, Ba XpeLacTeite SLAPOPETIKOVG 08NY0VUG GUGKEVWV.

14.7.2.1. AtacVvéeon USB

O muprvag GENERIC, and mpoemdoyn, meEPLEXEL TOUG 08NYOVE CUOKELWVY TTIOL ATTALTOVVTAL YLd TNV
LITOOTAPLEN capwTwV USB. Av anmopacicete va xpnowuonoujoete egelSikevpuévo mupnva, Befatwbeite
OTL €XETE TIG aKOAOLOEG ypauuég oTo apyeio pubuicewv oag:

device usb
device uhci
device ohci
device ehci

Xe ovotuata npy To FreeBSD 8.X, Oa xpelaoteite enlong tnv mapakdtw ypauun:
device uscanner

Xe avtég TIg ekdooelg Tou FreeBSD, n vnootiplen Twv capwtwv USB yivetal y€ow TG CLUOKEVNHG
uscanner(4). Ané to FreeBSD 8.0 kat petd, n vmootiplEn avty mapéxetat amevbeiag amo n
BLBAL0ON KN libush(3).

A@QoU eMAVEKKIVAOETE Pe TO OWOTO TTLPNVA, cLVSEaTe T0 USB capwtr oag. Oa mpémet va Seite pla
ypapur oxeTIKA UE TNV aviyveuon Tou oapwTty] 6TNV TPOCWPLVH UVAUN UNVUUATWY TOU CUGTHHATOG
(dmesg(8)):

ugen@.2: <EPSON> at usbus@
1 o€ éva cvotnua FreeBSD 7.X:
uscanner@: EPSON EPSON Scanner, rev 1.10/3.02, addr 2

Ta pynvopata avtd Selyvouv O6TL 0 capwWTHG Hag Xpnolpomotel v ocvokevy /dev/ugen0.2 1 Tnv
ovokevr] /dev/uscanner0 avdAoya pe Tnv €kdoon tov FreeBSD mov xpnoiponoteitat. Lto mapadetyua
uag, xpnotyomnowjoaye éva capwti EPSON Perfection® 1650 USB.

14.7.2.2. AtacVvdeon Tumov SCSI

Av 0 capwtig oag €pxetat pe Sltaocvvdeon tumov SCSI, elvat onuavTikd va yvwpilete TL KAPTQ
eAeyktr] SCSI Ba xpnoluomoujoete. AvAAoyd PE TO OAOKANPWUEVO KUKAwpA NG Kdptag SCSI mov
xpnowdonoteital, Ba mpémnel va pubuloete katdAAnAa to apyxeio pvbuicewv mupRva. O muprRvag
GENERIC vmootnpifel Toug 1o kovoug eAeyktég SCSI. BeBawwbeite 6Tt Stafdoate o apyeio NOTES
Kal TpocBEate TN owaoTh Ypauu oto apyeio pvbuicewv mupriva. Extdg and to mpdypappa 08ynong
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ToL eAeykT] SCSI, Oa Tpémel akoua va €xete TIG akOAoLOeg ypauuég ato apyeio pvbuicewv tou
mupRva oag:

device scbus
device pass

MOALG UETAYAWTTIOETE KAl €YKATACTAOETE TOV TTLPVA, Ba propéoete va Seite TIG CLOKEVEG OTNV
TPOCWPLVY] UVAUN UNVURATWY CLGTHUATOG, KATA TN SLAPKELA TNG EKKIvNoNg:

pass2 at aic@ bus @ target 2 lun 0
pass2: <AGFA SNAPSCAN 600 1.10> Fixed Scanner SCSI-2 device
pass2: 3.300MB/s transfers

Av 0 capwTAg oag §ev ATV EVEPYOTTOLNUEVOG KATA TNV €KKIVNGN TOL CLOTAUATOG 0ag, elval aKOuA
duvatdv va eEavaykKACETE TOV €VTOMIOUO TOU, €KTEAWVTAG aviyvevon Tou StavAov SCSI pe Tnv
BorBela Tng evtoAnlg camcontrol(8):

# camcontrol rescan all

Re-scan of bus @ was successful
Re-scan of bus 1 was successful
Re-scan of bus 2 was successful
Re-scan of bus 3 was successful

0 capwtig Ba eppaviotel ToTe 0N Alota TV cvokevwv SCSI:

# camcontrol devlist

<IBM DDRS-34560 S97B> at scbus@ target 5 lun @ (pass@,dad)
<IBM DDRS-34560 S97B> at scbus@ target 6 lun @ (passi,dal)
<AGFA SNAPSCAN 600 1.10> at scbus1 target 2 Tlun @ (pass3)

<PHILIPS CDD3610 CD-R/RW 1.00> at scbus2? target @ lun @ (pass2,cdd)

[TeplocdTeEPEG TTANPOYOPIEG OXETIKA He TIG oLokeVLEG SCSI eival Slabgoueg otig oeAideg manual
scsi(4) kat camcontrol(8).

14.7.3. POOuon Tov SANE

To ovotnua SANE ywpiletat oe SVo koppdtia: oto backend (graphics/sane-backends) kat oTo
frontend (graphics/sane-frontends). To backend mapéyet mpdopacn otov {610 To0 capwty. XTn Alota
LTTOOTNPLLOPEVWY cvokevwV Tov SANE pmnopeite va Bpeite mowo backend vrmootnpiCel tov capwn
oag. Elvat vmoyxpewtikd va Bpeite t0 owotd backend yla va pumop€oete va XpnoLLONOoETE TO
oapwtn oag. To tpuAua tov frontend mapéxel 0 ypa@wkod meplfdArov epyaciag ywa ™ odpwon
(xscanimage).

To mpwto Ppa elvat va €ykataoToETE TO port 1 To maketo graphics/sane-backends. Metd
Xpnolpomol|ote TNV €vtoAnf sane-find-scanner yla va eA€yEete TRV aviyvevon Tov capwTh cag and
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7O ovotnua SANE:

# sane-find-scanner -q
found SCSI scanner "AGFA SNAPSCAN 600 1.10" at /dev/pass3

H €&060¢ Ba ocag 8eitel 10 €l80g ovvdeong tov capwTy KAOBWE KAl TO OGVOUA GUOKELAG TIOU
XpnoLuomoleital yla tn ovvdeon Pe to cLoTNUA 6ag. To GVOUA TOL KATOOKELAGTH KAl TOU UOVTEAOL
lowg va unv epeaviotovy, aAAd avto Sev elval onuavTKo.

Oplopévol USB capwtég amattovv tn @optwon firmware. H Stadikacia egnyeitat
o otn oeAiba manual tov backend. ©a mpémel emiong va SwaPacete TIG OEALSEG
manual sane-find-scanner(1) kat linprocfs(7).

[Ipémel Twpa va eAéytovpe av o capwtig Ba avayvwplotel and to frontend npdypappa cdpwong.
Amé mpoemidoyn, o SANE backend €pyetal ye éva epyareio ypappung evtoAwv, to sane(l). H evtoAn
QaUTY 00G EMLTPETEL TNV ATAPIOUNON TWV CUOKELWV KAL TN CAPWONG EKOVAG ATtd TN YPAUUN EVTOAWV.
H emAoyn -L xpnowonoteitat yla tnv anapibunon twv cLoKELWV GAPWONG:

# scanimage -L
device ‘snapscan:/dev/pass3' is a AGFA SNAPSCAN 600 flatbed scanner

'H ywa mapdadetypa Ue T0V 6apwTr] mov Xpnolponowjoape oto Atacvvéeon USB:

# scanimage -L
device 'epson2:libusb:/dev/usb:/dev/ugen@d.2' is a Epson GT-8200 flatbed scanner

H mnapamdvw €Zodog mpoépyetat amd €va ovotnua FreeBSD 8X «xat n  ypapun
"epson2:libusb:/dev/usb:/dev/ugend.2" pag mAnpo@opet ywa to évopa tov backend (epson2) kat to
6vopa ™G ocuokevng (/dev/ugend.2) TTOL XPNOLUOTIOLEL O CAPWTAG HAG.

Av 8ev Seite €€0680, 1 Selte Eva pvoupa 0TL Sev aviyvevOnke capwtig, onuaivet 6Tt
7o sane(1) 8ev undpece va avayvwpicel o capwty. Av cvuel avto, Oa xpelaotel
va enegepyaoteite 10 apyeio puvbuicewv tov backend xal va opiloete T0 capwTh TOL
Ba ypnowomownbel. O xatdroyog /usr/local/etc/sane.d/ mepléxel 6Aa Ta apyeia
pvbuicewv tov backend. To mpoBAnua avayvwplong ep@avifetar oe opLouéva
uovtéda USB capwTmv.

o T'a mapddetypa, pe to capwty USB mov xpnowlomnoleitat oto Alacvvéeon USB, n
eVToAN sane-find-scanner 8ivel TI¢ akdAovBeg MAnpoopleg:

# sane-find-scanner -q
found USB scanner (UNKNOWN vendor and product) at device /dev/uscanner®

0 ocapwtg Bpébnke, xpnowwomotel Stacvvdeon USB kal T0 Gvopa GUOKELHG TOU
elvat /dev/uscanner0. Twpa mpémnel va Sovue av avayvwpileTal Kat cwoTtd:
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# scanimage -L

No scanners were identified. If you were expecting something different,
check that the scanner is plugged in, turned on and detected by the
sane-find-scanner tool (if appropriate). Please read the documentation
which came with this software (README, FAQ, manpages).

AoV 0 capwtig §ev avayvwpiotnke, Ba ypelaotel va enegepyacTovye T0 apyelo
/usr/local/etc/sane.d/epson2.conf. To HOVTEAO capwTh TOL YXPNnoLHoTOUiONKe HTav
70 EPSON Perfection® 1650, €tol &€povpe O0TL 0 capwtig Oa ypnowuomotel To
backend epson2. BeBawwBeite 6Tt Safdoate ta Bonbntikd oxoAla ota apyeia
puBuicewv tov backend. Eivatl apketd amAo va aAAdéete ypapupég: Metatpéte oe
OXOALA 00EG YPAUUEG Selyvouv AdBog TuTo Slacvdeong yla To capwty oag (oTnv
nepintwon pag Ba pyetatpéPovue o€ GYOALA OAEC TIG YPAUUEG TTOV LEKLVAVE PE TN
A€ZN scsi kabwg 0 capwng pag xpnotpomnolel Stacvvdean USB), kal mpocbéate 6To
TéA0G TOoL apyeiov pla ypappuni mov va opifel o €idog Sltacvvdeong kal To dvoua
OUOKEVNAC TOL Xpnolpomoleite. LTnv mepintwon yag mpocbéoaye tnv akoAovOn

ypaupn:

usb /dev/uscanner®

Yag moapakaiope va BePawwbeite 6Tl Slafdoate ta oydAla TTOL TTAPEXOVTAL GTO
apyelo puvbuicewv tov backend kabwg kat otig avtiotolyeg oeAibeg manual yua
TIEPLOCOTEPEG AEMTOUEPELEG KAOWG Kal ywa Tn ovvtaén 7ov TPEMEL va
xpnowonouwjoete. Mmopovue Ttwpa va emPefaliwoovpe OTL 0 CAPWTNG
avayvwpiletat:

# scanimage -L
device ‘epson:/dev/uscanner@' is a Epson GT-8200 flatbed scanner

O USB capwtng pag avayvwpiotnke. Aev eival onuavtikd OtL n pdpxa Kat To
HuovtéAo Sev talpldfouvv akplpwg pe To 8ikd pag. To Baoikd onueio eival to medio
epson:/dev/uscanner@', To omoio Seiyvel To cwotd backend kal dvopa GLOKEVAG.

MOALG N €vTOAN scanimage -L pmop€cel va Sl To capwTh, N pLVBULON €xel oAokANpwOel. H cuokeun
elvat étowun va ypnopomnoundet.

Av kat n sane(1) yag eMITPETEL VA GCAPWOOVUE ELKOVA OTTO TN YPAUUN EVTOAWY, Elval TPOTIHOTEPO VA
XPNOLUOTIOL)GOVIE KATTOLO TTPOYPaUUa GE yPa@KoO meplBdAiov ya tnv epyacia avtr. To SANE pag
TIPOCPEPEL €va aMAO OAAA amtoS0TIKO ypa@ko meplfdAiov: To xscanimage (graphics/sane-
frontends).

To Xsane (graphics/xsane) eivat emiong €va dnuo@rég frontend mpoypappa cdpwong. To frontend
aUTO TIPOCPEPEL TTPOXWPNUEVEG SUVATOTNTEG, OTIWES SLAPOPETIKOVG TPOTOLE dpwang (pwTtoTumia,
fax, xAmm) S§6pbwon xpwudtwv, TOAAATAN cdpwon K.a. Kat ot §Vo autég epapuoyég datiBevtat
eniong oav mpocbeto (plugin) mpdypappa ya xprion ue to GIMP.
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14.7.4. Aivovtag oe AAAovg Xprioteg IIpocPaocn 6to Zapwth cag

OAeg oL TAPATIAVW AELTOVPYLEG EYLVAV UE TA TTPOVOULA TOL xprjoTn root. Mmopel wotodoo, va BéAete
va Swoete mpdofacn o010 o0APWTY 060G KAl oe AAAoLG xprioteg. O ypriotng xpelagetal ddela
avdyvwong Kal eyypaeng oTo apyelo ovokevRg TOL ypnolporoleital and To capwThH. Zav
napd8elyya, o capwtig pag xpnolpomolel To apyeio ocvokevig /dev/ugen0.2 To omoio otnv
TPAYHATIKOTNTA €lval €vag oLUPBOAIKOG SeCUOC TPOG TO TIPAYUATIKO Opxelo ovokeLNg, TO
/dev/usb/0.2.0 (umopeite va to emPefaiwoete evkoAa pe pla patid otov katdioyo /dev). Téco o
OLUPBOAIKOG Secpdg 600 kal TO apyelo OLOKEVLNHG avikouvv oTlg opadeg wheel kal operator. Av
mpocBécovpe TO XpPNoTn joe oe ALTEG TIG ouddeg, Ba umopel va xpnowomoujoel To capwth. T'a
AGyoug acpaieiag ouwg Ba mpemel va elpaote WSlaitepa mPooeKTIKOL OTAV TPOCHETOLVUE Eva XPNOTN
o€ Ul opdda, eldkd av mpokeltatl ywa tnv wheel. Mia kaAvtepn Avon Ba ATav va Snulovpyrnoovue
uta opada el8ka yla tn xpion Twv cvokevwv USB, xat va enttpéPouvpe mpdofacn 6Tov capwTtr oTa
UEAN NG opddag avTig.

F'a mapddetyya, Ba ypnolgomotjoovpe pla opdada pe to ovoupa usb. To mpwto PrApa eivat n
Snuiovpyia avtig ™g ouddag pe ™ BoriBeta ™G eVTOAlG pw(8):

# pw groupadd usb

Oa mpémel €melta va aAAdEovpe Ta Sikalwpata Tov GLPPBOAKOL Secpov /dev/ugen0.2 kal TOv
apyelov ovokevrig /dev/ugen0.2.0 wote va eival mpoofdoipa amd v opdda usb pe duvvatoTnTa
eYYpaPnig (Sikawwypata 0660 1 0664). ATtO TTPOETIAOYY], LOVO 0 LSLOKTATNG ALTWV TwV apxeiwv (o root)
éxel ta anapaitnta Sikalwpata eyypagis. OAa ta mapamdvw Umopovv va yivouv Pe TIG TapaKdaTw
ypaupég ato apyeio /etc/devfs.rules:

[system=5]
add path ugen@.2 mode 660 group usb
add path usb/0.2.0 mode 0660 group usb

OL xproteg tov FreeBSD 7.X Ba xpelactolV TI§ TAPAKATW YPUAUUEG, UE TO OCWOTO APYXEL0 CLOKELNG
(t1q meplocoTeEPEG PoPES Ba elval To /dev/uscanner0):

[system=5]
add path uscanner® mode 0660 group usb

'Emtelta, mpocBEéate TNV akOA0LON ypauur oto apyeio /etc/rc.conf kal emaveKKIVAOTE TO unyavnua:
devfs_system_ruleset="system"

[IeplooOTEPEG TANPOYOPIEG OXETIKA UE AUTEG TIG YPAUUEG, umopeite va Bpeite otn oeAida manual
Tov devis(8).

‘Emelta and ta mapandve Biuata, ywa va dwoete mpoofacn oto USB capwTh o€ KATOO XpNoTn,
apkel va mpocBEaete T0 AoyapLacuod Tov otnv ouada ush:
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# pw groupmod usb -m joe

T'ia meplocOTepeg Aemtopepeleg, Slafdote tn oeAiSa manual Tov pw(8).
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Chapter 15. PvOuiCovtag Tov ITupnva Tov
FreeBSD

15.1. Zovoun

O muprvag etvat n kapdid tov Aeltovpylkol cvotfipatog FreeBSD. Eivat vmevBuvog yla n
Slaxeiplon ™G uviung, v emBoAn twv puvbuicewv acpareiag, tn Swktdwon, TNV TPOGRacn oTo
Sioko, Kat ToAAA dAAa. ‘Eva ouvexwg avgavopevo puépog touv FreeBSD pmopel va pvbutatet Suvauika,
OAAG LTTAPYXOVV AKOPA TIEPUTTWOELG OL OTTOLEG ATTALTOVY PUBUICELG KAl UETAYAWTTLON TOL TUPHVA TOV
FreeBSD e mPooapUOCUEVES TTAPAUETPOUG.

A@ov Slafdoete auTd T0 KePAAALo, Ba E€peTe:

* T'la molovg Adyoug pumopel va xpelaotel va OTIAEETE €va TPOCAPUOCUEVO TTVPHVA.
* IIwg va ypayete €éva apyeio pubuicewv mupnva, § va aAAAgeTe €va vtdpyov apyeio pvbuicewv.

e IIwg va ypnowomoujoete 70 apyxelo puvbuicewv ToL mMLPARVA Yyl va ETIAEETE Kal va
uetayAwttioete éva véo muprva.

* IIwG va EYyKATACTNOETE TO VEO TLUPHVA.

* IIwg va emAvoEeTE TUYOV TPOPBARUATA UE TO VEO TTUPNVAL.

'OAeG 0L EVTOAEG TIOU gU@aVifovTaL 08 AUTO TO KEPAAALO WG Tapadelyyata mpemeL va EKTEAEGTOVV WG
root yla va eivat emituyels.

15.2. Twati va dtiagete Ilpocapuoocuévo IMupnva;

Katd mapddoon, to FreeBSD eiye auvtd mov armokaAovUue "UovoAlBiko" muprva. Auto onpaivet 0tL o
mupnRvag NTav éva Yeydro mpoypauua, vootipiie éva otabepd aplOuo cuoKeLWY, Kal av BEAate va
OAAGEETE TN CLUTEPLPOPA TOV, Ba EMPETE VA HETAYAWTTIOETE KALVOUPLO KAL VA EMAVEKKIVOETE TOV
LTTOAOYLOTH 0aG UE AVTOV.

Liuepa, o FreeBSD kuwveltal taxyvTata mpog €va UOVTEAO OTIOL Ol TIEPLOCOTEPEG AELTOVPYIEG TOV
nuppva meplEyovtat oe modules (apBpwpata) Ta omoia MUMOPOLV va QOPTWOOLV KAl va
armo@opTwbolv katd amaitnon, Suvaulkd otov TLVPHVA. AULTO ETITPENEL OTOV TLPAVA Vva
TpocapuileTal o€ VALKO T0 omoio evepyomoleital ) Sedouévn otiyun (0w ya mapddetypa 0tav
eloépyxetal pla kapta PCMCIA oe éva @opntd vmoAoyloth). Emiong emtpénel otov muprRva va
eMEKTEIVEL SLUVAULKA TN AELTOLPYIKOTNTA TOV, TPOCHETOVTAG XOPAKTNPLOTIKA Ta omoia 8ev rTav
anapaitnTa 0Tav elye peTayAwTToTEL Op)lKA. ALTOL TOL €{Sovg o muphAvag eivat yvwotog wg
modular (apBpwTdg).

[Map' 6Aa avtd, elval akopa amapaitnTo va yivouv KAToleG oTATIKEG pLBuicelg otov mupnva. Ze
OPLOUEVEG TIEPUTTWOEL, aUTO ocvufaivel emeld n ovykekpluévn Asltovpyila eivat t000 oTEVA
oLvSepévn pe tov mupRva wote Sev propel va eoptwlel Suvapkd. Le dAAeg, cuuBaivel emeldn anid
Kkavelg Sev €xel axkopa acyoAndbel va ypdvet éva Suvaulkd module mov va mapéxel avti T
AELTOVPYIKOTNTAL
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H Snuovpyia mpooapuocuévov mupAva eivat amd TG TMAEOV ONUAVTIKEG TEAETOLPYleg KAOE
npoxwpnuévou xpnotn tov BSD. H Stadwkacia avtr, av kat xpovoBopa, Oa amofel tSlaitepa w@EAun
ywa to FreeBSD ocvotnua oag. e avtiBeon pe tov mupriva GENERIC, o omolog mpémel va vmootnpi&el
UEYAAO €VPOC CUGKELWV, £VAG TTPOCAPUOCUEVOCG TTUPHVAG TIEPLEXEL VTTOGTIPLEN HOVO YL TO VALKO TOV
6tkov oag vroAoyloth. Etol €xete KAmola 0QEAN, OTIWG:

* TayVtepn ekkivnon. Kabwg o muprpvag Ba aviyvevel HOVO TO VALKO IOV €YXETE GTO GLGTNUA GAG, O
XPOVOG TTOL YpeLAleTaL yLa TNV eKKivnon Tov cuoTiuatog oag Ba pewwbel Spapatikd.

e XaunAotepn xatavdiwon pvAiuns. Evag mpooappoouévog mupivag, ouxvd Xpnoluomotet
Atyotepn pvAun amd tov mupriva GENERIC, a@oV amouvoldfouv amd avTtdv OUOKEVLEG Kol
XAPAKTNPLOTIKA OV €V XPNOLHoTolovvTaLl. AVTO elval onuavtikd, kabwg o mupnvag Bploketatl
TAVTA QOPTWUEVOG OTI QUOLKN UVAUN, UEWWVOVTAG €TOL TN Hvhiun 7ov elvat Stabéoun yla
epapuoyés. T'la to Adyo autd, o Tmpocoappocuévog muprivag eivat Slaitepa ypriolpog oe
ovoTAUATA PE UKPO uEyeBog eLOLKNG uvnung (RAM).

* EmutpdoBetn vmootiplen ovokevwv. O TPOCUPUOCUEVOC TTUPHVAG GAG ETMLITPETIEL VA TTPOCOETETE
LITOOTAPLEN Yl GLOKEVEG oL oTtoleg Sev vmdpyovv atov GENERIC muprjva, 0mwg yla mapddetyua
yla KapTeg nyov.

15.3. AVakaAUTTTOVTAG TLG EUGKEVEG TOU ZUOTIHUATOG
oag

[Ipwv &exwvioete Pe tn puoulon Tov muprva oag, 6a RTAV oKOTLUO VA KAVETE ULla amoypa@r] LAKOU
TOL LVTIOAOYLOTH 00G. Le MEPUTTWOELG TTOL TO FreeBSD 8ev eival 1o facikd cag AelTovpyLkd cVGTNUA,
umopeite evkoAa va Snuovpyrioete avty T Alota, egetdlovtag Tig puvbuicelg Tov TPEYOVTOG
AeltovpykoV ovotiuatog. Ta mapddetypa, n Awaxeipion Zvokevwv (Device Manager) Tng
Microsoft® 8eiyvel cLUVABWG CNUAVTIKEG TTANPOPOPIEG OXETIKA UE TIG EYKATECTNUEVEG GUOKEVEC.
Mmnopeite va Bpeite Tnv Alayeiplon ZuoKELWV GTOV TTIVAKA EAEYYOU.

Mepwég ekdooelg twv Microsoft® Windows® Siabétovv €va ekovidlo pe titAo
rovotnua (System). Amo tnv 00dvn mov ep@avifetal umopeite va eMAELETE TNV
Alayeiplon Zuokevwv.

Av Sev vmtdpyel GAAO AELTOVPYLKO GUGTNHO GTOV LTTOAOYLOTY, 0 Sl elpLloTiG Ba pémel va Bpel aUTEG
TIG TTANpoopieg xelpokivnta. Mwa pébodog eivat pe ™ yprion Tov PBondnTiKoL TPOYPAUUATOS
dmesg(8) kat Tng evtoAng man(1l). Ta meplocotepa mpoypdaupata o8ynong tov FreeBSD Siabgtovv
oeAida manual, n omoia Seiyvel To vmooTnpLlopevo VAKO. Katd tn Sudpkela tng exkivnong,
eueaviCetal pla Alota Pe TIG CLUOKEVLEG OV aviyvevdnkav. T mapadetyua, oL TAPAKATW YPAUUES
Selyvouv 0Tl To Mpdypaupa 08 ynong psm evTomnioe EVa TOVTIKL

psm@: <PS/2 Mouse> irq 12 on atkbdc®

psmd: [GIANT-LOCKED]

psm@: [ITHREAD]

psmd: model Generic PS/2 mouse, device ID 0

AvTo T0 TPOYpaUpa 08 ynong Ba mpémel va mepAn@Bel oto apyeio pvbuicewv ToL TPocAPUOCUEVOL
mupRva oag,  va poptwlel Suvauikd péow tov loader.conf(s).
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L& OPLOUEVEG TIEPUITWOELG, N €€080¢ TNG dmesg umopel va Selyvel HOvo Ta unvoUaTA TOV GLOTHUATOG
Kal OYL To aoTEAEOUATA TNG AVIXVELONG GUOKELWV. LTIG MTEPUITWOELG AVTEG, Umopeite va Seite tnv
emBvunTt €€080 ota meplexdueva tov apyeiov /var/run/dmesg.boot.

M GAAn péBodog yla tnv aviyvevon tou LAWKOU, eival péow Tov PondnTikoy TPOYPAUUATOS
pciconf(8), To omoio mapéyel o avaivTikyg meptypaen. Tia mapddetyua:

ath0epci0:3:0:0: class=0x020000 card=0x058a1014 chip=0x1014168c rev=0x01
hdr=0x00

vendor = 'Atheros Communications Inc.'

device = 'AR5212 Atheros AR5212 802.11abg wireless'

class = network

subclass = ethernet

H mapamdvw €€odog, mov AR@Onke pyéow tnNg €vtoAng pciconf -lv, Selyvel 4Tl TO MPOYpAUUQ
odniynong ath evtémioe pla cvokevn acvppatov Ethernet. Mmopeite va Seite Tnv avtiotolyn oeAida
manual Tov Tpoypappatog ath(4), xpnoLWonoLwVTag TNV EVTOA] man ath.

Mmopeite eniong va mdpete XprioLlueg TAnpopopieg and tnv evtoAl man(l), av Swoete TV emAoyN
-k. Zto mapamavw mapddetyua, divovtag:

.... Atheros'

Oa Seite pla Alota and oeAideg manual mov MEPLEXOLV TN CLYKEKPLUEVN AEEN:

ath(4) - Atheros IEEE 802.11 wireless network driver
ath_hal(4) - Atheros Hardware Access Layer (HAL)

‘Exovtag Swabéoun tnv amoypa@r ULAWKOU TOU ULMoAoylwoti oag, n Swadikacia Snulovpyiag
TIPOCAPUOCUEVOL TTUPHVA Glyovpa @aiveTal AtyOTePO atoBaPPLVTIKA.

15.4. Ilpoypauuata 08iynong, Yroocvotiuata Kot
ApOpwuata (modules)

[Ipwv SnulovpynoeTe €va TPOCAPUOCUEVO TTUPNVA, B TPETEL TTPWTA VA OKEPTELTE YLA TOLOVE AOYOUG
TOV XPELACEDTE. LE TTOAAEG TIEPUTTWOELG, N LTTOGTHPLEN KATTOLAG CUYKEKPLUEVIG CUOKELNG UTTopel va
emitevyOel pe tnv xprion kdmolov apbpwpatog (module).

Ta apBpwpata tov muprva Bpiokovtal otov kataioyo /boot/kernel/ kat umopovv va @optwbovV
Suvaukd otov mupriva mov ekteAeital tn Sedougvn otiyun, e t xprion g evtoAnig kldload(8). Ta
TEPLOCOTEPQ, AV Kal OxL OAQ, Ta TPOypAUpaTta 08ijynong otov mupnva, StatiBevtal kat oe popen
apBpwuartog €xovv emiong ™ Sk Tov oceAiba Porbelag To kabéva. Ta mapddetypa, oTnv
TpoNyovUEVN evOTNTa, eidaye To mpoypauua odynong acvpuartov Ethernet ath. H oeAida BorBelag
Yl QUTY TN GUOKEVLH avaQEPEL:
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Alternatively, to load the driver as a module at boot time, place the
following line in man:loader.conf[5]:

if_ath_load="YES"

Onwg avaeépetal otig odnyleg, av PdAete tnv  ypaupi if_ath_load="YES" oto apyelo
/boot/loader.conf, To dpbpwua Ba YopTwbel Suvauikd katd TNV EKKivnon TOL CLGTANATOSG GAG.

Le UEPLKEG TIEPUTTWOELS WOTOCO, eV LTAPYEL APOpwUA TTOL va OYETICETAL UE KATTOLO TIPOYPAUUA
o8iynong. Autd LoYVEL TMEPLOCOTEPO Ylo KATTOLA LSLaiTep LMOGLOTAHUATA KAl TTOAD ONUAVTIKA
npoypauuata odiynong. I'ia mapddetyua, To mpoypapua o8ynong tov cuotiuatog apyeiwv fast file
system (FFS) amatteitat va eivat evowpatwpévo otov mupiva. To (6o ocvpPaivel kat pye tnv
vnootpLgn diktvov (INET). Avotuxwg, 0 HOvog TPOTOG yla va Selte av éva mpoypaupa odynong
TIPEMEL VA €lval LVTIOXPEWTIKA EVOWUATWHUEVO OTOV TLUPNVA, elval va €A€yEete av ULMAPYEL TO
avtioTol o dpbpwya.

Eival apketd e0koAo va a@alpecete TNV LIOCTAPLEN Yla KAmmola cLOKELH | AAAN
enmioyn, kKal va kataAjiete pe éva mupriva mov 8ev umopel va Eexwvhoel Ta
napadetyua, av BydAete to mpdypappa odynong ata(4) and to apyeio pvbuicewv

A TOL TLPAVA CaG, AV TO cvoTnUa oag xpnoluomolel diokovg ATA Sev Ba pmopet va
gexwnoel. Ztnyv mepintwon avty Ba mpémel va BAAETE TNV avTioToln ypauur oTto
apyelo loader.conf yia va @optwoete To oYeTIKO Apbpwua. Av Sev elote alyovpol,
eAEYCTe yla TNV VIAPEn TOL apPBPWUATOG KAl ATTAWG APAOTE TNV LTOCTAPLEN
EVOWUATWUEVN GTOV TTUPNVA.

15.5. Anuovpyia kat Eykatdotaon IIpocapuocugévou
IMupnva

o Xpeldletal va €xete €ykaTacToel 0A0 Tov mnyaio kwdka tov FreeBSD yia va
UETAYAWTTIOETE TOV TTLPN VAL

Apxwd, Ba kdvoupe pla ypriyopn mapouciacn Tov KataAdyouv oTov omoio yivetal n HETAYAWTTION
ToL TTVpnVva. OAoL oL katdAoyol mov Ba ava@épovpe BplokovTal KATW amd TOV KATAAOYO /usr/src/sys
0 omoiog elvat emiong mpoofdowuog péow NG Sadpoung /sys. Ymdapyxel €8w €vag aplouog
LTTOKATOAOYWY O OT0(0G aVTUTPOOWTIEVEL SLAPOPETIKA TUAHATA TOL TULPAVA, OAAA oL TIA0V
onuavtkol ylwa to okomd pag eivar ot arch/conf, 6mov Oa emegepyaoteite TIg pvOUicelg yla Tov
Tpocapuocuévo mupRva cag, kat o compile, mov eivat o ywpog epyaciag otov omoio Ba yivel n
HeTayAwTTion tov. O arch avtutpoownevel €va and ta 1386, amd64, ia64, powerpc, sparc64, ) pc98
(évag evaAlaxktikég tumog PC, SadeSopévog otnv Ianmwvia). Otdimote Pploketat pyéoa otov
OUYKEKPLUEVO KATAAOYO ULOG APXLTEKTOVIKAG, OXeTileTal povo pe tnv apyltektoviky avty. To
LTTOAOUTO TOL KWELKA, elval aveZdpTnTo Ao TNV APYLTEKTOVIKI KAl KOLVO 0€ KAOE TAATOOPUA OTIOV
Ba pmopovoe va petaylwttiotel To FreeBSD. ITapatnprote T Aoy opydvwaon g Soung twv
KaTaAdywv, 6mov kdbe LITOaTNPLLOUEVN CLOKELY, cVOTNUA apXelwv kal emAoyr Bploketal oto Skd
NG KaTdA0Yyo.

Lta mapadelypata avtol Tou Ke@aAalov vToBEToVUE OTL XPNOLUOTIOLELTE TNV apPXLTEKTOVIKN 1386. AV
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XPNOLUOTIOLE(TE SLAPOPETIKY APYLTEKTOVIKIY, Oa YpelaoTel va aAAAEETE T OVOUATA TWV KATAAGYWV
Kal Stadpopwv wote va cupuPadifovv pe avty.

Av 8ev vnapyel o katdAoyog /usr/src/ 6To cvoTnua oag (4 av eivat adelog), Tote Sev

€xete eykataotioel Ttov Tnyaio kKwdwka. O €VKOAGTEPOG TPOTOG Yyl va

EYKATAOTOETE TOV TANPN Tnyaio kwdwka, eivat va péow tov csup(l) OmMwg

neplypdeetal oto Luyypovitovtag tov Inyaio cog Kwdika. Oa mpémnel eniong va
o Snulovpynoete éva cLUPBOALKS 8EGUA TTPOG TOV KATAAOYO /usr/src/sys/:

# In -s /usr/src/sys /sys

'Enelta, petakivnbeite otov katdioyo arch/conf kat avtiypdte to apyeio pvbuicewv GENERIC ato
6vopa to omoio BéAete va Swaoete ato véo oag muprva. T'ia mapddetyua:

# cd /usr/src/sys/1386/conf
# cp GENERIC MYKERNEL

Katd mapadoon, To 6voua auto ypAaQETaL €' OAOKAPOL UE KEQAAALD YPAUUATA KL AV EXETE TTOAAA
unxaviuata FreeBSD pe SLa@QopeTikd LAWKO, eival koA 8éa va tov SWOETE TO OVOUA TOU
unxavruartog. I'ia to mapddetypa pag, 6a to anokarovpe MYKERNEL.

Agv eival yevikd kaAn W8€a va amobnkevoete To apyelo pvbuicewv oag amevbeiag
0TOV KATAAOYO /usr/src. Av avTipuetwnioete mpoPAjuata, (owg pmeite otov
TELPAoUO va Slaypdete anmAwG TOV KATAAOYO /usr/src Kat va EEKIVAOETE amnd v
apyn. ZuvAbwg Altya SevtepOAenta YeETA artd avTO Ba GUVELSNTOMOLOETE OTL EXETE
eniong Staypdet To apyeio pvbuicewv tov muprva cag. Eniong, unv eneepyaleote
anevBeiog 0 apyelo GENERIC, kabwg umopel ot ariayég cag va yabovv tnv
ENOUEVN POPA TTOL Ba avavewoete ToV TNyaio oog KwWKa.

(r) KaXo Ba elvat va amobnkevoete 0 apyxeio puvbuioewv oe AAA0 KATAAOYO Kal va
- Snuovpynoete €va cLPPOALKO §eaud TTPOG TO apyeio, aTov KatdAoyo i386.

T'a mapadetypa:

# cd /usr/src/sys/i1386/conf

# mkdir /root/kernels

# cp GENERIC /root/kernels/MYKERNEL
# 1n -s /root/kernels/MYKERNEL

Twpa, tpomomoujote T0 apyelo MYKERNEL pe tov emefepyaotn KEWEVOUL TOL TIPOTLUATE. AV
Zekwvdrte HOALG TwPa, TTIBAVOV 0 uovog Slabéopog enegepyaotng KELWEVOL va elival to Vi, 0 07o{0g
elval apketd mMOAUTTAOKOG yla va Tov €€NyRoovpe 8w, QARG KOAUTITETAL APKETA KOAA ammo TAR00G
BBAlwv otnv BipAoypapia. Qotdéoo, To FreeBSD Swabetel emiong €va eukoAdTtepo emegepyaoth
KELUEVOL, TOV ee 0 0T0{0g elval N KatdAAnAn enAoyn av eiote apydplog. AAAGETe katd BovAnon ta
OoXOALa oTNV apyn Tov apyeiov pubuicewv WOTE va AVTAVAKAOUV TIG OAAAYEG TTOV €XETE KAVEL KAL OL
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omoieg o Staywpifouv amod to GENERIC.

Av ¢€yete Snulovpynoet muprva 6to SUnOS™ 1| o€ KAMOLO0 AAAO AELTOLPYIKO cvoTnUa TUTToL BSD, T0
UEYAAVTEPO UEPOG aVTOV TOL apyeiov Ba cag @avel yvwotd. Ao v AN, av €pYECTE A0 KATTOLO
dAAo AelToupyko, 0mws o DOS t0 apyeio puvbuicewv GENERIC {owg va cag eivat SUokoAo oTtnv
Katavonaon, yla to A0yo autd akoAovBioTe apyd Kal TTPOCEKTIKA TIC TEPLYPUPEG TOL TURUATOG
Apyxelo PuBuioewv.

Av ovyypovicete Tov mnyaio kwdwka pe TG TeEAevTaieg aAAayég Touv FreeBSD

project, va Swpdcete T0 apyeio /usr/src/UPDATING mpwv TPOYXWPHOETE OF
omolodfimote Prna avapfdduiong. To apyeio avtd meplypd@el mBAVA CNUAVTIKA

o npofAuata 1§ meplox€g mou xpelafovtat Slaitepn mpocooyx 600 a@opd TOV
avavewpevo mnyaio kwdwka. To apyeio /usr/src/UPDATING taipldlel mdvta pe tnv
€xdoan tov mnyaiov kwdka Tov FreeBSD mov €yete, kal eivat yla avtd to AGyo TILo
EVNUEPWUEVO € o)€on e 0TL Slafdaoete aTo Tapov BLpAio.

Oa MPEMEL TWPA VA UETAYAWTTIOETE TOV TNyaAl0 KWSIKA TOL TTLPNVA.

Procedure: MetayAwtTion Tov Mupnva

o Xpeldletal va €xete eykatacTtiioel 0A0 Tov mnyaio kwdika Tov FreeBSD yia va
UETAYAWTTIOETE TOV TTLPNVAL.

1. MetakivnBeite oTov KaTAAOYO /USr/src:

# cd /usr/src
2. MetayAwTTioTe TOV TLPAVA:

# make buildkernel KERNCONF=MYKERNEL
3. EyKataoTtoTe T0 VEO MTUPHVAL:

# make installkernel KERNCONF=MYKERNEL

Amnd mpoemAoyn, dtav Snulovpyeite Eva TPOoAPUOCUEVO TTUPHVA, SnULOLVPYOLVTAL
eniong kat 6Aa ta modules (apBpwpata) mupva. Av BEAeTe va KAVETE TILO YpRyopn
avavEéwan Tou TUPRVA | va SnULOLPYRCETE LOVO cLuyKeKpLuEéva modules, Ba pémel
va tpomomnoujoete 0 apyelo /etc/make.conf mpwv Eexwvnioete ™ Snuiovpyia Tov

(r) mupnRva:

MODULES_OVERRIDE = 1linux acpi sound/sound sound/driver/ds1 ntfs
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Xtn petafAnti avty Sivete pla Alota Twv modules ov BéAete va Snulovpynbovy,
avtl va dnuovpynbovv oAa.

WITHOUT_MODULES = Tinux acpi sound ntfs

Ztn petaPAnt) avt Sivete pla Alota Baocwkwv (top level) modules mov BéAete va
napaieiete katd tn Stadikacia Snuovpylag. T dAAeg petaBAnTtég mov owg eivat
xprioweg otn Swadwkacia Snuovpylag muphiva, Seite T oeAlda manual Tov
make.conf(5).

0 véog mupnvag Ba avtiypagel otov katdAoyo /boot/kernel pye to ovoua /boot/kernel/kernel evw o
TaAL0G muprivag Ba petaxivnBel oto /boot/kernel.old/kernel. Tepuatiote Twpa To cVOTHUA GAG KOl
EMOVEKKLVIOTE Yl VA XPNOLUOTOLOETE TO VEO TTUPNVA. AV KATL TTAEL 0TPAPA, LTTAPXOVV KATIOLEG
nAnpo@opieg ya Avtiyetwrion IIpofAnudtwy mov (owg oag @avouv XPoLUES, 0TO TEAOG AVTOV TOU
Ke@aAaiov. BeBalwbeite 6TL Slafdoate To TUAUA TTOL €ENYEL TWG VA EMAVAPEPETE TO CVOTNUA GAG OE
mepinTWaon oL 0 véog mupivag Sev eKKLVEL

AMa apyela mov oyetiCovtal pe tn Stadikacia ekkivnong, 6nwg o loader(8) kat ot
pubuiocelg Tov, Bplokovtal otov katdAoyo /boot. EEelSikevpuéva modules 1} modules
TplTWV KaTaoKeLAGTWY UTTOPOVV Va TomoBeTnOoVV aTov KatdAoyo /boot/kernel, av

o Kal ol xprioteg Ba mpémel va yvwpifouv Ot eivatl onuavtiké ta modules va eivat o
oLYXPOVIOUO pe Tov Tupriva. Modules Ta omoia 8ev mpoopifovTal yla eKTéAeon Ue
TOV TPEYOVTA TTLPNVA, UTTOPOVV VA TIPOKAAEGOVV a0TABEL 1] E0PAApEVN AgLTovpyia
TOL GLOTHUATOG GAg.

15.6. To Apyeio PvBuicewv

H yevik] popon evog apyeiov puBuicewv mupiva, eival apketd amir. Kabe ypauun mepléxel pia
A€EN-xkAeldl kal €va | meplocdtepa opiopata. T'ia AGyovg amAGTNTAG, OL TIEPLOCOTEPEG YPOAUUES
TEPLEXOUV UOVO €va oplopa. Otdnmote Pploketal petd To ovuPoro # Bewpeital oxoAl0 Kat
ayvoeitat. Lta emoyeva tujuata Oa Bpeite mepypagn yla TG ALEEIG-KAELSIA, UE TN OELPA TIOL
eupavitovtat oto apyelo pvBuicewv GENERIC. Ta €gavtAnTiki AloTa TwV TOPAUETPWY KOl
OUOKELWV TIOV €EAPTWVTAL ATIO TNV APXLTEKTOVIKN, Seite T0 apyeio NOTES to omoio Bpioketal atov
(8o xatdroyo pe to apyxeio GENERIC. T'ta emAoyég kal pubuicelg mov etval avedptnteg amd Tnv
apyLtekTovikn, Seite To apyelo /usr/src/sys/conf/NOTES.

Mmopeite va xpnotwponoujoete Tnv odnyia include ota apyeia puvbuicewv. H o8nyla avth emitpénet
NV AoywKn cvumnepiAnyn evog dAiov apyeiov pubuicewv péoa oto TPEYOV, KAVOVTAG TTILO EVKOAN TN
oLVTAPNON TOL OTAV OL OAAAYEG TTOL ¥peLafovTal eival Alyeg oe oxéon Ue To apylko apyeio. T'a
napddetyua, av xpetdleote éva mupriva GENERIC pe Alyeg uovo mapamdvw emA0YEG 1] Tpoypappata
08jynong, unopeite va Snuiovpyroete éva uikpo apyeio Stapopwv oe oxéon pe tov GENERIC:

include GENERIC
ident MYKERNEL

options IPFIREWALL
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options DUMMYNET
options IPFIREWALL_DEFAULT_TO_ACCEPT
options IPDIVERT

IToAAol Slayelploteg Bplokouv OTL AUTO TO YOVTEAO TTPOCPEPEL CNUAVTIKA TTAEOVEKTUATA GE OXEON
Ue TOV TAPASOCLAKO TPOTO ouyypaeng apyeiwv pubuicewv amd to undév: to TOMIKO ap)eio
pubuicewv mepLéyxel povo tig Stapopeg amo éva muprva GENERIC. Kabwg yivovtal avafabuioelg ato
oLOTNUA, TA VEA XAPAKTNPLOTIKA Kal SuvatdTtnTeg mov mpootiBevtal otov GENERIC Oa mpoatefovv
KOl GTOV TIPOGOPUOCUEVO TUPAVA, EKTOG av TO amoTpEPeTe XPNOLUOTOLWVTAG TO nooptions 1) To
nodevice. To vmOAOUTO AULTOV TOL Ke@aAaiov, egnyel To TEPLEXOUEVO €VOC TUTLKOU apyelov
pubuicewv xat 7o pOA0 TMOL €(OLV oL SLAPOPES EMAOYEG Kal Ta Tpoypdppata odiynong mouv
eueavifovtal e auTo.

T'wa va Snuiovpynoete €va apyeio to omolo va mepLEYeL OAEG TIG SLOBETLUEG ETTIAOYEG,
Omwg yivetat cLVAOBWE yla SOKLUEG, EKTEAEDTE TNV AKOAOLON EVTOA WG root:

# cd /usr/src/sys/1386/conf && make LINT

To mapakdtw eivat €va mapadetypa tov apyeiov puvBuicewv GENERIC pe emumpdobeta
SlevkpIoTIKA oYXOALa 61OV elval amapaitnto. To mapddetyua Oa mPEMEL va TALPLATEL APKETA KOAQ
ue o avtiypapo Tov apyeiov mov €xete oo /usr/src/sys/i386/conf/GENERIC.

machine 1386

IIpOKELTAL YO TNV OPXLTEKTOVIKY] TOVL unxaviuatog. [ipénet va eivat amd64, 1386, 1364, pc98, powerpce, 1
sparco4.

cpu 1486 _CPU
cpu 1586 _CPU
cpu 1686_CPU

H nmapandvw emroyn kabopifet Tov tumo g CPU mov €xete 0to cvoTnua oag. Mrmopel va €xete
TOPATTAVW amd pla Tétoleg ypauuég (av yua mapddetypa 8ev eilote olyovpog av Ba mpémel va
xpnowtomoujoete 1586_CPU 1} 1686_CPU), aAAd ywa €va mpooapuocuévo muprva eivat kaAvtepa va
kaBopioete poévo ™ CPU mov €xete. Av 8ev elote olyovpog ywa tov tumo tng CPU umopeite va
eAéyete T0 apyelo /var/run/dmesg.boot yla va deite ta unvopata eEkkivnong Tov GLGTHUATOC GAG.

ident GENERIC

AvTo elval To avayvwploTikd dvopa Tov TUPNVa. Oa TIPEMEL va TO AAAAEETE GTO OVOUA TTOV SWOATE
otov mupriva oag, 7.x. MYKERNEL av €yete axkoAovBroel Tig odnyieg amd TO TPONYOVUEVO HAG
napadetypa. H i mov 6a BdAete oto ad@aplBuntiko ident Ba ekTumWvETAL OTAV EKKLVEITE UE TOV
GUYKEKPLUEVO TTLPNVA, Kal €TAL Elval XpOLUO va SWOETE GTO VEO TLUPAVA Eva SLAPOPETIKO dvoua av
0élete va 10 Cexwplilete amd to ovvnblopévo mupriva cag (av m.x. BéAete va @TLAEETE €va
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TELPAPATIKO TTUPHVA).

#To statically compile in device wiring instead of /boot/device.hints
#hints "GENERIC.hints" # Default places to look for devices.

To apyelo device.hints(5) xpnowuomoleitat yia Tov kaboployd emAoywv mov oxetifovTal Pe Toug
08nyov¢ cuokevwv. H mpoemiAeyuévn 6€on tnv omoia eA€éyyel o loader(8) katd tnv ekkivnon eivat o
/boot/device.hints. Xpnowponowwvtag v enAoyr hints pmopeite va evowUATWOETE OTATIKA TLG
o8nyieg avtég péoa otov mupAva. Ltnv mepintwon avty dev vmdpyel Adyog va SnULOVPYOETE TO
apyelo device.hints oTov katdAoyo /boot.

makeoptions DEBUG=-g # Build kernel with gdb(1) debug symbols

H @uoloroywkn Stadikacia Snulovpyiag tov FreeBSD mepidapufdavel TAnpo@opieg EKOCYAAUATWONG
(debugging) 6tav o muprAvag dnulovpyeital ye v €mAOYH -g, EMLTPEMOVTAG £TGL TNV XPHON TOUG
otav §o6ovv oto gee(l).

options SCHED_ULE # ULE scheduler

O npoemireyuévog scheduler tov FreeBSD. Kpatrjate Tnv €mAoyr auTh.

options PREEMPTION # Enable kernel thread preemption

Emtpénel oe vAQATA TOL TUPAVA VA TPOCTIEPACTOVV anmd GAAa, LYNAGTEPNG TPOTEPALOTNTAG.
BonBdel otnv avgnon amdkpLong ToL CLGTHUATOC Kal EMLTPEMEL 0€ VAHATA SlakoTwV (interrupts) va
EKTEAEGTOVV TILO YPYOPQ, AVTi va HEVOLV GE AVAUOVH.

options INET # InterNETworking

Yrnootipt&n Siktvov. AQROTE TNV EMAOYN QUTI] EVEPYOTIOLNUEVN, AKOUA KAl av SEV OKOTEVETE va
ovvbebeite oe kamolo Siktvo. Ta MePLOGOTEPA TTPOYPAUUATA XPELALOVTAL €0TW KAL TNV ECWTEPLKN
(loopback) Swktdwon (tn Suvatdotnta SnA. va kavouvv cuvdéoelg SikTuov péca oto (8o cag To
uNxavnua), KablotTwvtag tnv NA0YN AUTH 0VCLAGTIKA VTTOYPEWTIKY.

options INET6 # IPvb communications protocols

H emdoyn avtn evepyormolel Ta TPpwTOKoAAQ eMkovwviag IPV6.

options FFS # Berkeley Fast Filesystem

[Ipokeltat ywa 1o Pacikd cvotnua apxelwv Tov okAnpoL 6Siokov. A@ROTE TNV emAoyr auTh
EVEPYOTIOLNUEV, OV EeEKLVATE artd TO OKANPO Sioko.
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options SOFTUPDATES # Enable FFS Soft Updates support

H emloyn avti evepyomnotetl Ta Soft Updates atov muprva, to omoio BonBaeL tnv emitdyvvon tng
EYYPAPNG 0TOLG S{okouG. AKOUA KaL av N Aeltovpyila avtr mapéxetal amd Tov mupnva, Ba mpemet
eniong va evepyomotnBel yla cuykekplpuevoug Siokoug. Aeite Tnv €€080 TNG €vToAg mount(8) ya va
Seite av eival evepyomownuéva ta Soft Updates atoug Siokoug Tov cuoTiuatog oag. Av 8ev Seite Tnv
enmloyn soft-updates Ba xpelactel va v evepyomnowjoete pe Tnv €vtoAn tunefs(8) (ya vmapyovta
ocvoTtiuata apyeiwv)  newfs(8) (yla véa cuotipata apyeiwv).

options UFS_ACL # Support for access control lists

Me v emAoyn autr, EVEPYOTOLELTAL N LITOOTHPLEN TOU MLUPAVA Ylo AlOTEG EAEyXOL TIpOGPaCNG
(access control lists). Ta ACLs eZaptlovvtal amd Tn xprHon €KTETAPEVWY LELOTHTWV Kal amd To
ovotnua apyxeiwv UFS2, kat meptypag@ovtal pe Aentopépela oto File System Access Control Lists. Ta
ACLs elval gvepyomonuéva and mpoemAoyr, Kat §ev Ba mPEMeL va Ta ATIEVEPYOTIOUJOETE ATTO TOV
mupRva av €xovv xpnolpomnownOet oto mapeAbov oe kAol cvoTnua apyxeiwv, kKabwg avtd Ba Ta
apatpéael amo ta apyeia, aAAdlovTag £Tal ToV TPOTIO TPOCTAGIAG TOUG UE ATTPOBAENTOVG TPOTOUG.

options UFS_DIRHASH # Improve performance on big directories

Me tnVv emioy avtr, meplayfdvovtal Aettovpyieg mov avédvouvv tnv taxvTnTa MPdcacng Tov
Slokov oe peydAovg KataAdyoug, Ue KOGTOG TN Xpron enNUTpocbeTng uviung. ducloAoykd, a Bérete
VO KPATHOETE TNV EMAOYN auTh oe €va PeydAo efumnpetnt) 1 otabud epyaciag, kat va Tnv
apalpéoete Otav ypnowwonoleite to FreeBSD oe éva pikpd ovotnua O6mov n uvAiun eltvat
TEPLOPLOUEVN KaL N TaXVTNTA TPOSBacng oto Sioko elval AlydTepo onUAvVTIKY, OTIWE Yl Tapadetyua
oe éva firewall.

options MD_ROOT # MD is a potential root device

Me TNV €MAOYN QLT €VEPYOTOLELTAL N LITOGTNPLEN XPHONG EVOG elKOVIKOL Siokov atn uvijun RAM
(ramdrive) ywa xprion wg GLOKELN root.

options NFSCLIENT # Network Filesystem Client
options NFSSERVER # Network Filesystem Server
options NFS_ROOT # NFS usable as /, requires NFSCLIENT

To 8wktvakd cvoTnua apyeiwv. Av 8ev €xete 0KOMO va TPOCAPTCETE CLOTHUATA ap)XelwV amd dAAo
egumnpetnTh apyxeiwv UNIX® péow TCP/IP, umopeite va UeTATPEVETE AVTEG TIG YPUUUEG OE GYOALAL

options MSDOSFS # MSDOS Filesystem

To oVotnua apyeiwv Tov MS-DOS®. Av 8ev okomevete va mpooaptricete Sioko DOS katd tnv
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exkivnon, umopeite pye ac@dAela va petatpéPete v emroyr avty oe oxoAlo. H vrmootipe&n 6a
@opTtwbel avtdépata v mpwtn @opd mov Ba mpooapTroeTe Katatunon DOS onwg mepypdpape
napanavw. Emiong, to egalpetikd mpdypappa emulators/mtools oag emitpénel va €xete mpdopaocn oe
Slokéteg DOS ywpic va ypeldletal va TIG TPOGAPTIOETE KAl VA ATTOTIPOcapToeTe (Kal eniong Sev
amattel tn xprion Tov MSDOSFS).

options (D9660 # ISO 9660 Filesystem

To cVvoTnua apyeiwv ISO 9660 yla CDROM. MetatpéPte T0 e oXO0AL0 av Sev €xete 06nyo CDROM 1
av onavia npooaptdte CD dedopyévwv (kabwg Ba @optwlel Suvaulkd v mPpWTN Qopd 1oL Ba
npooaptioete Té€tolo CD ). Ta povoikd CD Sev xpetdfovTatl autd T0 cVOTUA apXElWV.

options PROCFS # Process filesystem (requires PSEUDOFS)

AvTo T0 ovoTnua apyeiwv meplExel TIg Siepyacieg Tov cvoTApatog. IpdkelTal ya éva "etkovikg"
ovoTnua apyeiwv to omoio MPocaPTATAL GTOV KATAAOYO /Proc Kal eMITPETEL GE TTPOYPAUUATA OTIWG
70 ps(1) va Sivouv meplocoTeEPEG TANPOYopieg yla TI§ Slepyacieg mov ekteAovvtal. H yxprjon tovu
PROCFS &ev amatteital oTIG TEPLOCOTEPEG TEPUITWOELS, KABWG Ta TEPLOCOTEPA epPYareia
TIOPAKOAOVONONG KAl EKCOAAUATWAONG €XOVV TTpocapuootel va ektedovvtal xwpig to PROCFS. EtTig
VEEG EYKATACTATELG, AUTO TO cLOTNUA apXelwv Sev TpocapTATal AT TPOETIAOYN.

options PSEUDOFS # Pseudo-filesystem framework

[Tupriveg ov xpnotpomolovy to PROCFS mpémel emiong va mapéyxovv vrootriptén ya to PSEUDOFS.

options GEOM_PART_GPT # GUID Partition Tables.

[IpocBétel vmooTpLen ywa Iivaxka Katatuioewv GUID. To GPT Sivel Suvatotnta vmapéng peydiov
apBpov katatuoewv ato Sioko, ueypt 128 pe t1g Tumkég pubuioels.

options COMPAT_43 # Compatible with BSD 4.3 [KEEP THIS!]

YuvuPatéotnta pe to 4.3BSD. Ag@fote Tnv emAoyr aut evepyn: kamoiwa mpoypdupata Oa
CLUTTEPLPEPOVTAL TTAPAEEVA AV TNV QATTEVEPYOTIOL|OETE.

options COMPAT_FREEBSD4  # Compatible with FreeBSD4

H emloyn aut amatteitatl yla tnv vmootipLén EQapuoywy 7oV €00V UETAYAWTTIOTEL € TAALOTEPEG
ek800elg Tov FreeBSD kal ol omoleg XpnOLUOTOLOVV TIOALEG SLEMAPEG KAl KAOELS CLOTHUATOG.
Yuviotatal va vapyeL auty n enAoyr e 6Aa ta cvotiuata i386™ ta omola eKTEAOVV TTAALOTEPES
EQAPUOYEC. APXLTEKTOVIKEG OTTWG N ia64 kal n sparc64 mov dpyloav va vmootnpifovtat amd v
¢xdoon 5.X kat uetd Sev ypeldfovtat autr TNV ENLAOYN.
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options COMPAT_FREEBSD5  # Compatible with FreeBSD5

H emiloyn aut amatteital 6to yla v LmooTAPLEn €QAPUOYWV TIOL €X0VV UETAYAWTTIOTEL OTO
FreeBSD 5.X Kat xpnoLUOTTOLOVV TIG AVTIOTOLYEG KANGELG AUTOV TOV GLGTIUATOG.

options COMPAT_FREEBSD6  # Compatible with FreeBSD6

H emoyn aut) amatteltal 6Tto yla TNV LITOCTNPLEN EQPAPUOYWY TIOU €XOUV UETAYAWTTIOTEL GTO
FreeBSD 6.X xal XpnoLHOTOLOUV TIG AVTIOTOLXEG KAROELG AUTOV TOV GUOTIUATOG.

options COMPAT_FREEBSD7  # Compatible with FreeBSD75

H emloyf auth amatteital 6to yla v vmooTApLEn €QapUoywVv Tov €X0VV HETAYAWTTIOTEL OTO
FreeBSD 7.X Kat xpNnoLUOTTIOLOVV TIG AvTIOTOLYEG KANGELG ALTOV TOL GLGTIUATOG.

options SCSI_DELAY=5000 # Delay (in ms) before probing SCSI

Me tnv emAoyn aut o mupRvag TEPLUEVEL 5 SevTEPOAETTA TIPLV aviXVveLoel KdBe ovuokevr SCSI a0
ovoTnua oag. Av €yete povo IDE Siokoug pmopeite va tnv ayvoroete, SLAQOPETIKA Umopeite va
SOKLUAOETE VA UEWOETE TOV aAPLOUS auTo, yla va eNMLTAYVVETE TNV eKK{vnon. PUOIKE, av TO KAVETE
avto Kat avakaAvyete 0Tl T0 FreeBSD €xel mpoOfAnUa 0TV avayvwplon TwV CUOKELWV cag, Ba
TIPEMEL va TNV avePdoete Eava.

options KTRACE # ktrace(1) support

H emdoyn avth evepyormolel To tracing twv Slepyaciwv Tov MUPRVa, TO OTol0 elval Xprolo otnv
EKOPAALATWON).

options SYSVSHM # SYSV-style shared memory

H emdoyn avth evepyomolel Tnv Kowoxpnotn Uviun cbu@wva pe 7o TpoTumo Tov System V. H mAéov
Kown xprion g, elvat n enéktaon XSHM ota X n omoia ypnolpomoteital avtdépata amd ToAAES
BapLlEg eQPApPUOYEG YPAPIKWV ylo KaAVTepn ToyvTnTa. Av Xpnolpomoleite X, olyovpa BéAete va
MEPAABETE QUTH TNV EMLAOYN).

options SYSVMSG # SYSV-style message queues

Yoot ptgn ywa unvouata tov System V. H emidoyr] aut mpocBEtel udvo Yepkeg ekatovtadeg bytes
GTOV TTLPNVA.
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options SYSVSEM # SYSV-style semaphores

Yrnootpl&n onuatopopéwv tov System V. Xpnotpomoleital Aty0Tepo ouxvd, aAAd mpocBETel udvo
UePLKEG ekatovTddeg bytes atov mupriva.

o H emoyn -p ™G evtoAg ipcs(1) Ba oag Seigel moleg Siepyacieg xpnotpomnolovv
KAOe pla amd avTég TIg AetTovpyieg Tov System V.

options _KPOSIX PRIORITY_SCHEDULING # POSIX P1003 1B real-time extensions

Enextdoelg mpaypatikov xpoévov (Real-time) mov mpootébnkav oto POSIX® to 1993.
Xpnotpomoleital and KAmoLEG EQaPUOYEG GTN GLAAOYY TwV ports (0Twg To StarOffice™).

options KBD_INSTALL_CDEV # install a CDEV entry in /dev

H enmiloyn avt eivat amapaitntn ywa ) Snuovpyia tov apyeiov cuvokevrg mAnkTpoAoyiov oTov
KataAoyo /dev.

options ADAPTIVE_GIANT # Giant mutex is adaptive.

To Giant eivat to d6vopa evog cvoTuaToG apolfaiov amokAelopov (sleep mutex) to omoio
TIPOOTATEVEL €va UeYAAD aplOud TOpwv Tou TTupHva. LTIG YEPES Hag, autd Bewpeital avenitpento
amo MAeLPAGS amodoong Kal avTikabiotaTal e KAEWSWUaTa Ta 0Moia TPOCTATEVOLY CUYKEKPLUEVOLG
nopouvg. H emtdoyn] ADAPTIVE_GIANT emitpénel oto Giant va cuumepAn@Oel 0To 0T TWV mutexes 7OV
UITOPOUV VA EKTEAEGTOVV eMIAEKTIKA. ETal, av éva vijpa 0éAel va kAelbwaoel To Giant mutex, aAAd
avtd eivat Nén xAeldwuévo amd €va viua oe pla dAin CPU, to mpwTto vAiua Ba cvuveyicel va
exteAeital, xat Ba mepluével ya NV ameAevBépwon Tov KAelSwpatog. duoloAoykd, To viua Ba
EMECTPEPE TNV KaTtdoTacon VTTVoUL (sleep) kat Oa mepipeve ya Tnv emOueVn evKatlpia eEKTEAEGNG TOL.
Av Sev elote olyovpog, apnaoTe auTr TNV EMAOYNH EVEPYN).

Enuewote 0Tl and to FreeBSD 8.0-RELEASE kal 71§ emdueveg ek800ELG, OAQ TA
mutexes €Youvv amd TPOENIAOYN TN SLVATOTNTA TIPOCAPUOYNG, €KTOG AV EXEL

o enitnéeg  ylver  SwagopeTiky  pvbulon, xpnolgomowwvTag TNV - €MA0YN
NO_ADAPTIVE_MUTEXES xatd tn petayiwttion. To Giant €xel emiong Suvatdtnta
npocappoyng mAgov, kat €tol n emdoyr] ADAPTIVE_GIANT €xelr agaipebel amd to
apyelo puBuicewv mupva.

device apic # I/0 APIC

H ocvokevn apic emitpénet tn xprion tov I/O APIC ywa tnv mapddoon twv interrupts (Stakomwv). H
ouokevn apic pmopel va ypnowpomnownBet Tdco o muprveg yla éva enegepyacty (UP) oo kat yla
TOAAQTTAOVG (SMP), aAAd atn Sevtepn mepintwon eivat anapaitntn. IIpocbéate TNV emAoyn options
SMP ya va €xete vmooTpLEn TOAAATIAWY EMEEEPYATTWV.
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o H ovokevn apic vmdpyet puoévo otnv apyLtektoviky i386, n ypauun avty dev Ba
TPETEL VA X pnoLuonon0el o AAAEG aPXLTEKTOVIKEG.

device eisa

Oa TPEMEL VA CLUTEPNAPBETE TNV EMAOYH QUTH oV €XeTe UNTPWKN Me SlavAo tumov EISA.
Evepyormoleitat €ToL n avtopatn aviyvevon kat puOULoN OAWV Twv cLUCKELWV 6To SiavAo EISA.

device pci

Oa pEmeL Vo cuuTEPLAABETE aUTH TNV eMAOYH av €xete unTpikh pe diavAo PCIL. Evepyomoleital €Tot
n avtépatn aviyvevon Twv kaptwv PCI kal n emkovwvia petagd Twv StavAwv PCI kat ISA.

# Floppy drives
device fdc

IIpoKeLTAL yla TOV EAEYKTY HovASag SLokETag.

# ATA and ATAPI devices
device ata

AvTtog 0 06nyog vmootnpifel 0Aeg TIG ouvokeveg TUmouv ATA kat ATAPIL Xpelwdleote Yovo pua
Kataywpnon device ata ywa va aviyvevoel o muprivag 0Aeg TG cuokevég ATA/ATAPI tvmov PCI ota

oLYXpPOVa PUNYaviuaTa.

device atadisk # ATA disk drives

H emAoyn avth anatteital padi pe o device ata yia tnv vmootpién Siokwv ATA.
device ataraid # ATA RAID drives

H emidoyni avth amatteital yadi pe to device ata ywa tnv vmootiptén diokwv ATA RAID.
device atapicd # ATAPI CDROM drives

H emidoyn avth amawteltal yadi pe to device ata ywa tnv vmootiptén odnywv ATAPI CDROM.
device atapifd # ATAPI floppy drives

H emidoyn avth amawteltal yadi pe to device ata ywa tnv vmootiptén odnywv Siokétag ATAPI.
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device

atapist # ATAPI tape drives

H emAoyn avth anatteital padi pe o device ata yia tnv vmootpien povadwv tawviag ATAPI.

options

ATA_STATIC ID # Static device numbering

Me Vv emdoy avth, o apluog tov eAeykTh yivetal otatikog. Xwpig avty, ol apBuol cuokevwv
amodidovtal SuvauLka.

# SCSI Controllers

device
device
options

device
options

device
device
fidevice
device
fidevice
device
device

device
device
device
device
device

device
device
device

ahb # EISA AHA1742 family

ahc # AHA2940 and onboard AIC7xxx devices

AHC _REG_PRETTY_PRINT # Print register bitfields in debug
# output. Adds ~128k to driver.

ahd # AHA39320/29320 and onboard AIC79xx devices

AHD_REG_PRETTY_PRINT # Print register bitfields in debug
# output. Adds ~215k to driver.

amd # AMD 53C974 (Teckram DC-390(T))

isp # Qlogic family

ispfw # Firmware for QLogic HBAs- normally a module
mpt # LSI-Logic MPT-Fusion

ner # NCR/Symbios Logic

sym # NCR/Symbios Logic (newer chipsets + those of ‘ncr')
trm # Tekram DC395U/UW/F DC315U adapters

adv # Advansys SCSI adapters

adw # Advansys wide SCSI adapters

aha # Adaptec 154x SCSI adapters

aic # Adaptec 15[012]x SCSI adapters, AIC-6[23]60.
bt # Buslogic/Mylex MultiMaster SCSI adapters
ncv # NCR 53(500

nsp # Workbit Ninja SCSI-3

stg # TMC 18C30/18C50

EAeyxtég SCSI. Mmopeite va petatpéPete ae oYOAL0 0TOLOVENTOTE €V €XETE GTO CLOTNUA 0AG. AV TO
ovoTNUa oag €xel LOVo ouokeveg IDE, unopeite va a@alpéoete OAeG TIG YpauuéG. Ol ypauuég TOmov
* REG_PRETTY_PRINT ypnowuomolovvtat ya va §tvouv mePLocOTEPES SLAYVWOTIKEG TANPOPOPLEG yLa
TOULG aVTiaTOLY0VG 08NYOUC.

# SCSI peripherals

device
device
device
device
device
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scbus # SCSI bus (required for SCSI)
ch # SCSI media changers

da # Direct Access (disks)

sa # Sequential Access (tape etc)
cd #CD



device pass # Passthrough device (direct SCSI access)
device ses # SCSI Environmental Services (and SAF-TE)

[Teplpepetaxd SCSI. Mmopeite kat mAAL va PETATPEPETE G OXOAL0 O0EG CUOKEVEG eV EXETE, | AV
€xeTe LOVO oLOKeEVEG IDE, umopelte va a@alp€oeTe EVTEAWS AUTEG TIG YPAUUEC.

0 08nyog USB umass(4) kat kamolot dAAoL odnyoi Xpnouonolovv To VITOGVGTHHA

o SCSI av xat ev eival mpaypatikeég SCSI ovokevég. T'la To Adyo avtd, olyovpevteite
0Tl 8ev agaipgéoate TNV vmooTpLgn SCSI av meprrauPdavovtal Tétolol odnyol oTo
apyelo pvBULONG TOL TTLPYVA CAG.

# RAID controllers interfaced to the SCSI subsystem

device amr # AMI MegaRAID

device arcmsr # Areca SATA II RAID

device asr # DPT SmartRAID V, VI and Adaptec SCSI RAID
device ciss # Compaq Smart RAID 5*

device dpt # DPT Smartcache III, IV - See NOTES for options
device hptmv # Highpoint RocketRAID 182x

device hptrr # Highpoint RocketRAID 17xx, 22xx, 23xx, 25xx
device iir # Intel Integrated RAID

device ips # IBM (Adaptec) ServeRAID

device mly #f Mylex AcceleRAID/eXtremeRAID

device twa # 3ware 9000 series PATA/SATA RAID

# RAID controllers

device aac #t Adaptec FSA RAID

device aacp # SCSI passthrough for aac (requires CAM)
device ida # Compaq Smart RAID

device mfi # LSI MegaRAID SAS

device mlx # Mylex DAC960 family

device pst # Promise Supertrak SX6000

device twe # 3ware ATA RAID

Yrnootnpillopevol eAeyktég RAID. Av Sev €xeTe Kaveéva amd aUTOVG, UTOPELTE VA TOVG UETATPEPETE GE
OXOALA 1] VO TOUG APALPECETE EVTEAWG.

# atkbdc@ controls both the keyboard and the PS/2 mouse
device atkbdc # AT keyboard controller

0 eheykg mAnKTpoAoyiov (atkbde) mapéyel vmnpeaieg I/O yla mAnkTpoAdyLla TUTTOL AT KOl GUOKEVEG
Katadelgng (movtikia) tumov PS/2. O eleykTtig amatteitat ywa T Agltovpyia Touv 08nyov
mANKTpoAoyiov (atkbd) kat Tov 08nyov cvokevrg katadetgng PS/2 (psm).

device atkbd # AT keyboard

O 08nyog atkbd, padi pe tov edeyktn atkbde, mapéyxel mpdoPacn oe mAnkTpoAdylo TUmov AT 84 1
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ekTeETAUEVOL AT T0 0moio cLVEEeTal GTOV EAEYKTH TTANKTPOAOYLOV.

device psm # PS/2 mouse

XpNOLHOTIOGTE AVTH TN GUCKELY] AV TO TTOVTIKL 6ag cuvséeTal atnv Bvpa PS/2.

device kbdmux # keyboard multiplexer

Baowkn vmootiplén moALTAEEiag TANKTPOAOYlwV. Av §& CKOTIEVETE VA XPNOLUOTIOU]CETE TEPLOCOTEPQ
amo €va TANKTPOAGYLA 6TO GUCTNHA OAG, UTOPEITE Ue ao@AAELA VA APALPETETE AVTH TN YPAUUN.

device vga # VGA video card driver

To mpoypayua 08ynong tng KAPTAG YPAPLKWV.

device splash # Splash screen and screen saver support

Fpagwn 0006vn (splash) katd tnv exkivnon! H ovokevy avty ypnolpomoleital eniong amd ta
npoypauuata mtpo@uAagng 006vng (koveoAag).

# syscons is the default console driver, resembling an SCO console
device sc

0 08nyog sc eival 0 mpoemAeyUEVoG 08Ny0G KOVGOAAG Kal TTPOGOUOLWVEL KOVEOAa TUTToL SCO. Kabwg
TA MEPLOCOTEPA TIPOYPAUUATA TARPOVG 000VNG QITOKTOVV TIPOGPacn OTNV KOVGOAQ HEGW KATTOLAG
BLBAL0ONKNG Baong Sedopévwy TEpUATIKWY OTWG TO termcap, dev Ba mpEmeL va €xeL onuacia av
Xpnolpomoloete avtdv Tov 0dnyd | tov vt o omoiog eivat ovuPatdg ye kovooia V1220. Metd tnv
eloo80 oag oto ovotnua, B€ote TNV petaPAnty TERM otnv T scoansi av kdmola mpoypayuata
TIAPOLG 0006VNG €xoLV TPOPANUA GTAV XPNOLUOTIOLELTAL QLT 1| KOVGOAQ.

# Enable this for the pcvt (V1220 compatible) console driver

fidevice vt
#options XSERVER # support for X server on a vt console
#options FAT_CURSOR # start with block cursor

[Ipdkeltat ywa éva o8nyd koveoAag ocvpPatd pe VT220, kat pe mpog ta Tmiow ovpPfatdtnta pe
VT100/102. Aettovpyel KaAd o€ KATTOLOLE POPNTOVG VITOAOYLOTEG TTOL £XOVV ACLUPBATOTNTA VALKOU UE
Tov sc. Metd v eloco8o oag oto cvotnua, 0éote v petaBAnty TERM oe vt100 | vt220. O 08nydg
urmopel emiong va amodeyBel ypriowwog dtav ocuvvdéeote oe peydAo aplbud amd SLaPopeTikd
unxaviuata péow SKTLOV, OTIOL §EV LTTAPXOUV KATAXWPHOELS YL TN GUOKELH SC GTO termcap N
terminfo - to vt100 Ba mpémel va eivat SlaB€opo TPaKTIKA e KABE TAATQOpUQL.
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device agp

YouneplAdBete tn cvokevr avt av €xete AGP kapta 0To cLOTNUA 0aG. Oa EVEPYOTIOL|OETE PUE AUTO
TOV TPOTO TNV vmootplen ywa AGP xat AGP GART ywa puntpwkég mov vmootnpifouv autég Tig
AgLToVpYylieG.

# Power management support (see NOTES for more options)
fidevice apm

Yrnootipt&n Advanced Power Management (mpoywpnuévng S8iaxeiplong woyxvog). Xprowo yua
QopNTA, av Kal n emAoyn avth, artd TPoemAoy, elvat avevepyr atov tupriva GENERIC.

# Add suspend/resume support for the 18254.
device pmtimer

[Ipdypaypa o8iynong uetpnt) xpovouv (Timer) ywa ocvuyPdvta mov oxetiCovtat pe Slayeiplon
evépyelag 0mwg to APM kat to ACPL

# PCCARD (PCMCIA) support
# PCMCIA and cardbus bridge support

device cbb # cardbus (yenta) bridge
device pccard # PC Card (16-bit) bus
device cardbus # CardBus (32-bit) bus

Ynootptgn PCMCIA. Tnv XpeLlaleoTe av XPnOLUOTIOLEITE POPNTO LITOAOYLOTH.

# Serial (COM) ports
device sio # 8250, 16[45]50 based serial ports

[IpoKeLTAL Yla TIG OELPLAKEG BUpEG oL oToleg elval yvwaoTég oTov KOopo Tov MS-DOS®/Windows® wg
BVpeg COM.

Av éyete eowTtepKO povteu otn Bupa COM4 kal €xete Kal oelplaky OBvpa COM2, Ba
nipénel va aAAd&ete to IRQ TOUL povTep oTo 2 (Yl mepiepyovg TeEXVIKOUG AGYoUG,
IRQ2 = IRQ 9) yla va punop€cete va o Xpnolponotjoete and to FreeBSD. Av €yete
KAPTA TOAAQITAWV CELPLAKWV €EO08WV, eA€yite Tn oeAlda manual touv sio(4) yw
TIEPLOCOTEPEG TANPOPOPIEG OYETIKA HE TIG CWOTEG TIUEG IOV TIPETIEL VA TTPOCOETETE

o 070 /boot/device.hints. Kamoleg kapteg ypa@kwv (el81kd avtég mov Bacifovtal oe
oAoKANpwuéva S3) xpnotpomnolovv Stevbvvaoelg I0 popeng 0x*2e8, kat Kabwg TOAAEG
QTNVEG OELPLOKEG KAPTEG Sev ammoKwSKomolovv mANpws T 16 bit meployn
Slevbuvoewv, cLYKPOLOVTAL UE TIC KAPTEG AUTEG, KAOLOTWVTAG €TOL TMPAKTIKA
ayxpnotn T 6Vpa COMA4.

Kdbe oelplaxn mopta ypelaletar va €xet uwa povadiky IRQ (ektog av
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XPNOLUOTIOLE(TE KAPTA TOAAATIAWVY GCELPLAKWY TIOL LTOoTNPifel Kown xprion
interrupts), xat €tol 8ev UmOPOLV va XPNOLUOTTOUO0UV Ta TPOETIAEYUEVA
interrupts ywa Tnv COM3 kat Tnv COM4.

# Parallel port
device ppc

[IpokeLTaL yla tnv mapadAinin 8vpa oto Siavio ISA.
device ppbus # Parallel port bus (required)
[Mapéxel vmooTPLEN yLa to SiavAo Tng mTapdAAnAng BVpag.
device 1pt # Printer

[Tapéxel LTOOTNPLEN VLA EKTUTTWTEG TAPAAANANG BVpAC.

o Xpeldleote kal Tta Tpla mMapamdvw Yyl va EVEPYOTIOUJOETE TNV ULMOOTNPLEN
EKTUTTIWTY TTAPAAANANG BVpaG.

device plip # TCP/IP over parallel
[IpdkeLtal yla To Tpoypappa 08ynong SIKTvov Héow mapdAAnAng Bvpag.
device ppi # Parallel port interface device
[Ipdypappa I/0 yevikig xpriong ("geek port") + IEEE1284 I/0.
#tdevice Vpo # Requires scbus and da

Xpnotpomoteital yla povada Siokétag Iomega Zip. Amattel vmootiplen amd Tovg 08nyovg schus Kat
da. H kaAUtepn anodoaon emittvyyavetal pe Ovpa oe kataotaon Aettovpyiag EPP 1.9.

fidevice puc

Evepyomoujote avt tn cuvokev av €xete pwa "yaln" oeplaky 1§ mapdAAnAn PCI kdpta n omoia
vnootnpifetal amd to mpdypauua o8iynong puc(4) (glue driver).

# PCI Ethernet NICs.
device de # DEC/Intel DC21x4x (Tulip)
device em # Intel PRO/1000 adapter Gigabit Ethernet Card
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device ixgb # Intel PRO/10GbE Ethernet Card
device txp # 3Com 3cR990 (Typhoon)
device VX # 3Com 3c590, 3c¢595 (Vortex)

Aldgopa mpoypappata o8iynong yw PCI kdpteg Siktvov. MetatpéPte o€ OXOAL0 1} a@ALPEDTE
Ttehelwg 60eg Sev LITAPYOLV GTO GUGTNUA GAG.

# PCI Ethernet NICs that use the common MII bus controller code.
# NOTE: Be sure to keep the 'device miibus' line in order to use these NICs!
device miibus # MII bus support

H vnootpt&n Staviov MII anatteitat yia kdroleg képteg Siktvov Ethernet PCI 10/100, el8kd yia
OUTEG TIOL XPNOLUOTOLOVV TOUTTOSEKTN cvuBatd pe MIL | €xouv Slema@r] eAéyyov mov Aeltovpyet
napopola pe tov MIL IIpocBétovtag device miibus oto apyeio pvbulong tov mupnva, Ba €xete
LTTOOTNPLEN Yyla TO yeVikd API tov miibus kat ywa 6Aovg Toug 08nyovg PHY, cuumepilaypfavopugvou
Kal evog yevikov yla PHYs mov 8ev vrootnpifovtal amd kdmolo cuyKekpLUéVo o8nyo.

device bce # Broadcom BCM5706/BCM5708 Gigabit Ethernet
device bfe # Broadcom BCM440x 10/100 Ethernet

device bge # Broadcom BCM570xx Gigabit Ethernet

device dc # DEC/Intel 21143 and various workalikes

device fxp # Intel EtherExpress PRO/100B (82557, 82558)
device 1ge # Level 1 LXT1001 gigabit ethernet

device msk # Marvell/SysKonnect Yukon II Gigabit Ethernet
device nge # NatSemi DP83820 gigabit ethernet

device nve # nVidia nForce MCP on-board Ethernet Networking
device pcn # AMD Am79C97x PCI 10/100 (precedence over 'lnc')
device re # RealTek 8139C+/8169/8169S/8110S

device rl # RealTek 8129/8139

device sf # Adaptec AIC-6915 (Starfire)

device Sis # Silicon Integrated Systems SiS 900/SiS 7016
device sk # SysKonnect SK-984x & SK-982x gigabit Ethernet
device ste # Sundance ST201 (D-Link DFE-550TX)

device stge # Sundance/Tamarack TC9021 gigabit Ethernet
device ti # Alteon Networks Tigon I/II gigabit Ethernet
device tl # Texas Instruments ThunderLAN

device tx # SMC EtherPower II (83c170 EPIC)

device vge # VIA VT612x gigabit ethernet

device vr # VIA Rhine, Rhine II

device wb # Winbond W89C840F

device x1 # 3Com 3c90x (Boomerang, Cyclone)

[Ipoypdupata 08 ynong mov XpnoLUonoloty ToV KWdKa Tou StavAov eAéyyov MIL

# ISA Ethernet NICs. pccard NICs included.
device cs # Crystal Semiconductor CS89x@ NIC
# 'device ed' requires 'device miibus'
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device ed # NE[12]000, SMC Ultra, 3c503, DS8390 cards
device ex # Intel EtherExpress Pro/10 and Pro/10+
device ep # Etherlink III based cards

device fe # Fujitsu MB8696x based cards

device ie # EtherExpress 8/16, 3C507, StarLAN 10 etc.
device 1nc # NE2100, NE32-VL Lance Ethernet cards
device sn # SMC's 9000 series of Ethernet chips
device xe # Xircom pccard Ethernet

# ISA devices that use the old ISA shims
#idevice le

Ipoypdupata odiynong kaptwv Ethernet tUmov ISA. Agite To apyeio /usr/src/sys/i386/conf/NOTES
YloL AETTTOUEPELEG OXETLKA UE TO TIOLEG KAPTEG LITOGTNPLfoVTAL ATtd TTOLOV 08NYO.

# Wireless NIC cards
device wlan # 802.11 support

Tevikr vootiplen tov 802.11. H ypauu avty anatteital ywa acvpuatn SIKTowaon.

device wlan_wep # 802.11 WEP support
device wlan_ccmp # 802.11 CCMP support
device wlan_tkip # 802.11 TKIP support

Yrnootpl&n xpumtoypaenong yla cuokevég 802.11. Ot ypapupeg auTég XpeldlovTal av OKOTEVETE Va
XPNOLUOTIOL)GETE KPLTITOYPAPNON KAl TPWTOKOAAX acpaAeiag 802.111.

device an # Aironet 4500/4800 802.11 wireless NICs.
device ath # Atheros pci/cardbus NIC's

device ath_hal # Atheros HAL (Hardware Access Layer)
device ath_rate_sample # SampleRate tx rate control for ath
device awi # BayStack 660 and others

device ral # Ralink Technology RT2500 wireless NICs.
device Wi # WavelLAN/Intersil/Symbol 802.11 wireless NICs.
fidevice wl # Older non 802.11 Wavelan wireless NIC.

Yrnootipt&n ya S1dpopeg aoVPUATEG KAPTEG.

# Pseudo devices
device Tloop # Network loopback

[IpdkeLTal yla n YeVIK} 6LOKELN ecwTePKOL StkTvoL (loopback) tov TCP/IP. H cUvéeon péow telnet
1 FTP 070 localhost (yvwotd emiong xat wg 127.0.0.1) mpayupartomnoleital €ow avTig TNG CLUOKEVNG.
H vnap&n avtig g GLOKELNG ElvaL LITOYPEWTIKN.
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device  random # Entropy device

Kpuntoypa@kd ac@aiig yevviTpLa Tuxaiwv aploywv.

device ether # Ethernet support

H ypauun ether amatteitat pdvo av €xete kapta Siktvov Ethernet. ITepléyel yevikd kwdka yla To
TPwWTOKOAAO Ethernet.

device sl # Kernel SLIP

H ypauun sl mapéyet vmootipign SLIP. H vmootplgn avty €xeL oXe86v 0AOKANPWTIKA EemepaaoTel
and to PPP, to omolo elval eukoAdtepo otn puvOULoN, vooTnpilel KOAUTEPA TIG CUVSETELS PUECW
UOVTEY, Kal TapEXEL KAAVTEPES SUVATOTNTEC.

device  ppp # Kernel PPP

H ypapui avtq eivat ywa vmootipt&n PPP pyéow tov mupriva yla emioykeg (dial-up) ocuvvséoels.
Yndpyxet eniong pla €kdoon PPP n omola vAomoteital wg epapuoyn xprotn (userland), ypnowomotel
7o tun Kal TPOCPEPEL TTEPLOCOTEPN €VEALEIA Kal AelTovpyieg OTwWG KAon katd amnaitnon (demand
dialing).

device  tun # Packet tunnel.

H ocvokev avth xpnolpomnoleital and to mpoypaupa PPP xpjotn (userland). Aeite to tujua PPP
avTtov Tov BLBALOL yla TEPLOCOTEPES TANPOPOPLEG.

device pty # Pseudo-ttys (telnet etc)

[Ipokeltal ywa ovokevy "Yevdo-tepuatikov” 1 mpooopoiwong BVpag login. Xpnowomoleital yia
eloepyoueveg ouvséaelg telnet kat rlogin, amd To Xterm, Kal a6 KATOLEG AAAEG EQAPUOYEG OTIWG TO
Emacs.

device md # Memory disks

PeuTld-0LOKEVEC Slokov e yprion uvnung (ramdrives).

device gqif # IPv6 and IPv4 tunneling

H ovokevn| avt vAomotel IPv6 oe IPv4 tunneling, IPv4 oe IPv6 tunneling, IPv4 oe IPv4 tunneling, kat
IPv6 oe IPv6 tunneling. H ovokevn gif "avto-kAwvomoleital”, kat Snulovpyel ta avtiotolya apyeia
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GULOKELWV OTIWE ATTALTOVVTAL.
device faith # IPvb-to-IPv4 relaying (translation)

Avt n PevSo-cvuokeLr] CLAAAUPBAVEL TTAKETA TTOV GTEAVOVTAL TTPOG AVTHV KaL TA AVAKATEVOVVEL TPOG
70 Saipova petdgpacng tov IPv4/IPv6.

# The ‘bpf' device enables the Berkeley Packet Filter.

# Be aware of the administrative consequences of enabling this!
# Note that 'bpf' is required for DHCP.

device  bpf # Berkeley packet filter

[Ipdkeltal ya to @iAtpo makétwv Berkeley. Avt n YevSo-cvokevn emLTPENEL O KAPTEG SIKTVOL va
AgLTOoLVPYOVV 0€ KATAGTAON promiscuous (MApoug akpdaong), cuArauBdvovtag pe avtd Tov TPOTO
KaBe makéTo evag Suktvov (.. Ethernet). Ta makéta avtd prnopel va amobnkevovtat oto ioko i va
e€etdCovtal pe tn PonOeta tov mpoypdupatog tepdump(l).

H ovokevn bpf(4) xpnowomnoteitat eniong and to dhclient(8) yla Tnv avdktnon tng

o Stevbuvaong IP g mpoemiAeyuévng mOANG K.0.K. Av xpnotuonoleite DHCP, apriote
QaUTN TNV EMAOYN EVEPYOTIOLNUEVN.

# USB support

device uhci # UHCI PCI->USB interface

device ohci # OHCI PCI->USB interface

device ehci # EHCI PCI->USB interface (USB 2.0)
device usb # USB Bus (required)

#tdevice udbp # USB Double Bulk Pipe devices
device ugen # Generic

device uhid # Human Interface Devices

device ukbd # Keyboard

device ulpt # Printer

device umass # Disks/Mass storage - Requires scbus and da
device ums # Mouse

device ural # Ralink Technology RT2500USB wireless NICs
device urio # Diamond Rio 500 MP3 player

device uscanner # Scanners

# USB Ethernet, requires mii

device aue # ADMtek USB Ethernet

device axe # ASIX Electronics USB Ethernet
device cdce # Generic USB over Ethernet

device cue # CATC USB Ethernet

device kue # Kawasaki LSI USB Ethernet

device rue # RealTek RTL8150 USB Ethernet

Yrnootpién yia Stapopeg cuokevég USB.
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# FireWire support

device firewire # FireWire bus code
device sbp # SCSI over FireWire (Requires scbus and da)
device fwe # Ethernet over FireWire (non-standard!)

Ynootipien yla Stdgopeg ouokevég Firewire.

T'la teplocOTEPEG MTANPOPOPILEG KAl EMUTAEOV GUOKEVEG TTOL LITOGTNPilovTal and To FreeBSD, Seite to
apyxelo /usr/src/sys/i386/conf/NOTES.

15.6.1. Aertovpyia pe Meyain IlocotnTa Mviung (PAE)

Mnyavipata Je peyain moodtnTa Uviung, xpetagovtat mpocfacn oe pviun mov vmepPaivel to 6plo
Twv 4 gigabytes Twv Ewovikwv Alevbivoewv Xprotn+IIupiva (User+Kernel Virtual Address, KVA).
EZattiag avtov Tov meploplopoy, n Intel mpdcbece vooTAplEn yla 36bit puowkwv Slevbvvaoewv, aod
Tov enegepyaot Pentium® Pro kat YeTd.

H Suvvatétnta Eméktaong Pvoikwv Atevbvuvoewv, (Physical Address Extension, PAE) twv Intel®
Pentium® Pro kat petayevéotepwv CPU, emitpémel xpnon uvnung wg 64 gigabytes. To FreeBSD
MapEYEL LITOGTAPLEN Yyl TN SuvatdtnTa avTy YEow TNG pLVBULoNG Tuprva PAE, n omoia Slatibetat yla
0Aeg TIG TpEYovoeg otabepég ekddoelg Tov FreeBSD. AOyw TEPLOPLOUWY OGTNV APYLTEKTOVIKY TOU
ovotiuatog uviung g Intel, Sev yivetat Stdkpion ywa ™ pviun mov Bploketal mavw 1\ KATW and ta
4 gigabytes. H pvijun mov ekywpeital mdvw amo ta 4 gigabytes, amAwg nmpootiBetal oto puéyebog g
Stabgoung pvnung.

T va evepyormoloete tnv vmootplgn PAE otov mupiva, amAwg npocbéate tnv akdAovdn ypauun
070 apyeio Twv pubuicewv oag:

options PAE

H vnootipin PAE oto FreeBSD eivat SwaBéowun pévo yla emegepyacteg
o apyltektovikig Intel® IA-32. Oa mpémel emiong va oNUELWCOVUE OTL N LITOGTAPLEN

PAE oto FreeBSD 8ev €xel Sokipaotel extetapéva, kat Ba mpémel va Bewpeital

noldtntag beta oe oxéon pe Ta GAAa otabepd YapakTnpLloTikd tov FreeBSD.

H vnootript&n PAE oto FreeBSD vnokeLTal 6€ KATTOLOVG TEPLOPLOUOVG:

* Muwa StaSwkacia Sev €xel mpooPacn oe meplocoTepa and 4 gigabytes ywpov VM.

* 08nyol ovokevwv mov &ev ypnowomolovy TN Slema@r bus_dma(9) {owg TPoOKAAEGOLV
kataotpo@n §edouévwv oe éva PAE muprva kat yla To Adyo avtd v cuvictatal n xpron toug.
Yto FreeBSD mapéyetat €va apyeio puvbuicewv PAE oto omoio €xouv efaipebel OAa Ta
mpoypauuata 08iynong mov eivat yvwaoto 0tL §ev SovAgvovy oe muprva TuTov PAE.

* Kdmoleg petaPAntég ovotiuatog (system tunables) efakplpwvouvv n xprion g UVAUNG,
BAénovtag To TOGO TNG SlaB€oung QUOIKAG UVAUNG. AULTEG oL UeTAPANTEG pmopel va
XPNOLLOTTIOO0LY aSKaloAGYyNTA UEYAAN TTOCOTNTA UVAUNG, AOYyw TNG @UONG TOU GULGTHUATOG
PAE. Eva té€tolo mapddetypa eival n pvbuion sysctl kern.maxvnodes n omoia eA€yxel T0 HEYLOTO
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aplbuo vnodes mov emiTpénovtal otov mupAva. Eival okomipo va pubuicete avti kal GAAEG
TIAPOUOLEG TAPAUETPOVG GE AOYLKEG TLUEG.

» Towg ypelaotel va pubuioete TIg elkovikég StevBvvaelg Touv muprva (KVA) | va PELWOETE TNV
TMOCOTNTA KATIOLOU CUYKEKPLUEVOL TOPOL TIOL €xel peydAn xpron (Seite mapamdvw) yla va
armo@Lyete TNV €€dvtAnon tov KVA. Mmopeite va aviioete 10 péyebog tov KVA péow ng
emaoyng KVA_PAGES.

T Adyoug otabepoTnTag Kat amodoong, cag cupfovievovpue va Slafdoete T oeAlda manual
tuning(7). Enlong n oeAlda pae(4) mepleyel EVNUEPWUEVEG TTANPOPOPIEG OYETIKA UE TNV LITOGTAPLEN
PAE oto FreeBSD.

15.7. Av Kartu IIder AaBog

Yndpyxouvv Tt€00epLg KATNYopieg TPOPANUATWY TTOL UITOPOUV va TTAPOLCLAGTOVV OTAV SnuULovpyEiTe
€VQ TPOCAPUOCUEVO TTLPN VAL

AmoTuyia Tng evToANRg config

Av n evtoAn config(8) amotuyydvel 6tav ng SIvete TNV TEPLYPAPY] TOL TTLPNVA OAG, EXETE KATA
naca meavotnTa, KAvel Kamolo anmAd AdBog. Evtuywg, n config(8) Ba cag Sei&el Tov aplbud
YPOAUUAG 0TOV 0moio cuvAavTnoe To TPOPANUQ, Kal €Tol Ba umopéoete eVKOAA VA TO EVTOTIOETE.
T'a mapdadetypa, av deite:

config: line 17: syntax error

BeBawwBeite 0TL N A€EN-KAel8l otn ypappi avty eivat cwoTtr, cuykpivovtag Tn Ye TNV avtiotoyn
o7o apyelo GENERIC 1 oe dAAo apyeio avagopds.

Amotvuyia Tng evToAng make

Av amotuyyxavel n evtoAn make, cLVABWG aVTO onuaivel kdmolo AdBog oto apyeio pvbuicewv to
omoio 8ev eival apketd cofapd ywa va to katardfet n config(8). Koird&re &ava to apyelo
puOuicewv ocag kat av akoua Sev umopeite va evtonicete to MPOPANUA, oteidte To pall pe to
apyelo ye mail otnv nAexktpovikn Alota yevikwv epwtioewv Tov FreeBSD kat Oa evtomiotel oAV

ypriyopa.

0 mupnvag dev eKKLVEL:

Av 0 véog oag muprvag Sev ekkvel 1 amoTUYXAVEL va avayvwpioel TI§ CUOKEVEG 0ag, LNV
navikoBaAreate! Eutuxwg, To FreeBSD €xel éva eEalpeTikd unyaviouo yla va enavéABete and
UN-oLUPATOVE TLPHVEG. ATIAWG ETILAELTE TOV TUPHVA ATIO TOV 0TTOL0 BEAETE VU LEKLVIOETE HECW
TOoL cvoTtiuartog ekkivnong (boot loader) Tov FreeBSD. 'Exete mpocfacn e autd, TNV wpPa 70V
eueavifetal To pevov emAoywv ekkivnong. EmAégte "Escape to a loader prompt"”, aplOuog €&L.
LTV TPOTPOT 1oL epeavifetal, ypdte Tnv evtoAn boot kernel.old j To 0voua apyeiov evog
AAAov TVpRVA TTOL EEKLVAEL KavoVIKA. Otav @TidyveTe €va vEo uprva, eivat mavta koA 8ea
va €xeTe MPOXELPO VA TTLPVA TIOL EEPETE ATL SOVAEVEL.

A@ov exklvijoeTe pe éva KaAd mupriva, unopeite va eA€ytete to apyeio pvbuicewv oag amod tnv
apyn, Xat va mpoomadrioete &avd. M xpriown mnyR TAnpo@oplwv eivalr Tto apyeio
/var/log/messages T0 070{0 YETAEY AAAWY KATAYPAPEL OAA TA UNVOUATA TOL TUPHVA ATTO KABE
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eMITUYNUEVN ekkivnon. Eniong n evtoA dmesg(8) Ba cag ei&el 6Aa Ta pnvouata Tov TLPHVA
NG TpEYOLOag EKKIVNONG.

Av €xete mpoBAnua otn Snulovpyia muprva, Pefatwbeite OTL €xeTe KpATHOEL
éva mupnva GENERIC, 1§ kdamolo AGAA0 mov yvwpilete OTL Aeltovpyel,
XPNOLUOTIOWVTAG €va SLa@opeTIKO Ovoua WoTeE va pun daypaget otnv
EMOUEVN UETAYAWTTION. Aev pmopeite va Bacloteite atov mupriva kernel.old,
ylati kdBe @popd mov eykabiotdte véo muprva, o kernel.old avtikabiotatat
UE TOV TEAELTALO EYKATEGTNUEVO TTUPNVA, O 0TTO({0G UIToPEL va unv Aettovpyet.

o Emiong, 600 T0 &uvatdév mO OLVTOUQ, UETAKLVNOTE TOV TLPHVA TIOL
Aeltovpyel otnv owotn B€an, /boot/kernel, Sta@opeTikd evToAEg OTwWE N Ps(1)
lowg va pn Aettovpyovv owaotd. I'ia va 10 kKdvete autd, amAWG HETOVOUAOTE
TOV KATAAOYO TTOL TIEPLEXEL TOV KAAO TPV, TT.X:

# mv /boot/kernel /boot/kernel.bad
# mv /boot/kernel.good /boot/kernel

0 véog mupvag AeLTovpyel, aAAd n ps(1) 8ev Aettovpyel TAEov

Av egykatacTtioeTe MUPRVA SLAPOPETIKNG €KE0ONG A0 AUTOV PE TOV OO0 €X0LV OTLOXTEL TA
gepyareia ovoTtipatog, ywa mapadetypa edv Bdrete €éva mupiva g oepdg -CURRENT oe éva
ovotnua -RELEASE, TTOAAEG amd TIG EVTOAEG TTOL OXETICOVTAL UE TNV KATAGTAGN TOU GLGTIUATOG
omwg 1 ps(1) kat n vmstat(8) Sev Ba Aeltovpyolv TTAE0V. Oa MPEMEL VA LETAYAWTTIOETE Kal va
€YKATAOTNOETE OA0 TO Pacikd cvotnua (world) ypnowwomowwvtag iSta €kdoon Tov mnyaiov
KWSKa pe avty tov mupnva oag. Autog eivat xat évag Adyog yla Tov omoio 8ev eivat cuviBwg
KOAR 8€a va xpnolpomoleite Sta@opetiky €kdoon muppva amd To LITOAOUTO TOU AELTOVPYLKOV
oLOTHUATOG.
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Chapter 16. EKTUTT(OELG

16.1. ZVvoyn

Mmnopeite va yxpnowomnoujoete 0 FreeBSD ywa va kAvete eKTUMWOEL € SLAPOPOLG TUTTOUG
EKTUTIWTWY, OTT0 TOV TOAAOTEPO KPOUOTIKO WG TOV TILO oUyyxpovo laser ekTumwth, Kabwg Kat
omolaodnmote AAANG TeEXVOAOylag QVAUESH TOUG, KOl VA SNUIOVPYAOETE EKTUMWOEL LYNANG
TOLOTNTAG UE TLG EQAPUOYEG TTOV EKTEAELTE.

To FreeBSD prmopel eniong va pubulotel wote va Aettovpyel wg eCLTNPETNTNG EKTLTTWOEWV SIKTVOV.
Me avtn ) Suvatdtnta to FreeBSD umopel va Aapdvel epyacieg ektimwong and Stapopoug dAAovg
LTTOAOYLOTEG, ouumnepliaupavouévwy vroioylotwv FreeBSD, Windows® kat Mac OS®. To FreeBSD
urtopel va egac@aiifel 6TL uovo pla epyacia Ba tumwvetal kABe Ypoviky oTiyu Kat urmopet va tnpetl
OTATIOTIKA Yl TOUG XPHOTEG KAl TA UNYaviuata mov Ba KAVouV TIG MTEPLOCOTEPEG EKTUTIWOELG, VA
mapayel oeAibeg "banner” mov va Selyvouv e moLOV avikel | KAOe EKTUTWOT, KAl TTOAAL AAAQL.

A@ov Slafdoete auTtd T0 KePAAalo Ba EEpeTe:

* IIwg va pubuicete TNV ovpd ekKTLTTIWOEWV (print spooler) Tov FreeBSD.

* IIwg va eykablotdte QIATpa eKTUMWONG, va Xelpifeote €l8kEG epyaonieg ekTumwong (L.X. ™
UETATPOTI] ELOEPXOUEVWY KELWEVWVY O HOPQPEG EKTUMWONG TOU €lval KATAVONTEG ATTO TOUG
EKTLTTWTEC 0AC).

* IIwg va evepyomolioete oeAlSeg TUTTOL KeQaAISag 1} banner 6TIg EKTLTTWOELG GG,
* TIwG va EKTUTIWVETE GE EKTLTIWTEG TTOL elval ouvEeSeu€vol o€ AAAOVG VTTOAOYLOTEG.
* TIwG Vo EKTUTIWVETE O EKTUTTWTEG TIOL elvat ouvsedepévol amevbeiag oto SikTvo.

o TIwg va eAEyYeTE TOUG TEPLOPLOUOVG EKTUTIWONG, CLUUTEPLAAUBAVOUEVWY TWV TIEPLOPLOUWY
UEYEBOUG TWV €PYACLOV EKTUTIWONG, KAl TTWG Va TAPEUTTOSIfeTe TNV SLVATOTNTA EKTUTIWONG OE
OLUYKEKPLUEVOUG XPHOTEG.

* TIwg Vo KPATACETE GTATIOTIKA YL TOV EKTLTIWTI, KAL KATAYPAPY YLo TN XPON TOL EKTUTIWTH TTO
KaBe xproTn.

o TIwg va avTIpueTWTioeTe TPOPARUATA OTLG EKTUTIWOELG.
IIpwv StaPdocete auTo To KePAALO, Oa TTPEMEL:

* Na yvwpiCete mwg va pubuicete kat va eykataotioete éva véo muprva (Puvbuilovtag tov
IMTupriva Tov FreeBSD).

16.2. ELoaywyn

T'la va xpnotgomouoete eKTUNWTEG oto FreeBSD, Ba xpelaotel va pubuicete Tn Aettovpyla Toug pe
TO ovoTNnUa Tapoxetevong (spooling) eKTLMTWTWV ypauung Tov Berkeley, yvwotd emiong kat wg
ovotnua mapoyétevong LPD, 1§ amAd LPD. Avutd eivat 1o mpokaBoplopévo cLoTnUa €AEYYOL
eEKTUTIWTWV o070 FreeBSD. To ke@dAalo avto eival pla ewoaywyr oto LPD xat Ba oag kabodnynoet
oTLG pubuioelg Tov.
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Edv oag elval owkeio To LPD 1 x&mmolo dAA0 cVLOTNUA TTAPOYXETEVONG EKTUTIWTWY, TOTE UTOPELTE Va
puetanndnioete otnv evotnta Baowkn Eykatdotaon.

To LPD pmopel va eAéyyel €€’ 0AOKAPOL OAEG TIG AELTOVPYIEG TWV EKTUTTWTWYV VO LTTOAOYLOTH. Elvatl
Kupilwg vevBLVO yLa €va MARB0G AeLTOVPYLWV:

* EAéyxeL tnVv mpdoPacn oe amevbeiag cLVEEUEVOUG EKTUTIWTEG KAl EKTUTTWTEG TTPOCAPTNUEVOUG GE
AaAAovg koupoug aTo SikTuo.

* Enitpénel og XpioTeG va aTéAvouv apyela mpog eKTUMWoN. Ol ATOGTOAEG AUTEG elval YVWOTEG WG
epyaaciec (jobs).

* Alatnpel ovpd avauovic (queue) yla KABe €KTLUNIWTY, WOTE VA TPOAAUPAVEL TNV TALTOXPOVN
npdopacn and MOAAOVE XPrOTES.

* Mrnopel va ektunwvel gedibeg kepaAiSag (yvwotég eniong wg banner | geAlSeg burst) wote ol
XPNOTEG Va UITopovV eVKOAN Va EgXwPLoovV TIG epyaacieg Toug uéoa aTnV oToifa EKTUTTWCEWV.

o ®povTiCel ylwa TNV 0pbHOTNTA TWV TAPAUETPWY ETKOWVWVIAGC TWV EKTLTWTWV 7oL Elval
ouv8edeévol oe aelpLaKEG BUPEC.

* Mrnopel péow ToL SIKTVOL va oteldel epyacieg oe ovotnua mapoyxétevong LPD SLla@opeTikov
UTTOAOYLOTH).

* Mmopel va ekteAéoel Slapopa GIATpa yla va mpocapudcel epyacieg wote va eivat dvuvaty n
EKTUTIWON TOUG O€ EKTUTTWTEG TTOV XPNOLUOTTOLOUV SLAPOPETIKEG YAWCOEG 1 €XOVV SLAPOPETIKEG
duvatdtnTes.

* Mrnopel va kdvel Katapétpnon Xprong ToL EKTUTTWTY.

Méow Tov apyeiov pvbulong (/etc/printcap), kat pe tn Ponbela e8KWV TPOYPAUUATWV QIATPWY,
umnopelte va gvepyomoujoete o ovotnua LPD va kdvel OAeg 1] KATTOLEG a0 TIG MAPATIAVW EPYACIES
0€ L0 UEYAAN YKAUO CUOKELWY EKTUTIWONG.

16.2.1. T'ati Oa TpémeL va ¥pnoLUoToLELTE TOV Spooler

Av eiote 0 povadIKOg ¥proTNG TOL CLOTAUATOG, Ba avapwTléote ylati Oa énpeme va evllagepbeite
yla Tov spooler a@ov Sev ypeldleate EAeyxo mPOafacng, oeASeC KeQAALSaAG, 1] avaPOpPEG EKTUTTWONG.
Av kal pmopeite va evepyomoujoete TNV Aueon mpocoPacn oTov eKTLNWTH, elval kKaAvTepa va
XPNOLUOTIOLE(TE TOV Spooler yLa ToUG TAPAKATW AGYOUG:

* 70 LPD eKTUTWVEL TIG EPYNCieC GTO MTAPACTKNVLO, €V YPELACETAL VA TIEPLUEVETE VA AVTLYPAPOVV
Ta §eSouéva oTOV EKTLUTWTH.

* To LPD prmopel dveta va ektedel pla epyacia ektunwong Stapésov GIATpwy kal va mpocbEtet
KEPAALSeg nuepounviag/wpag i va petatpemel KAmolo el81ko Tumo apyeiov (Omwg éva apyeio TeX
DVI) oe éva TUTO KATAVONTO a0 TOV €KTUMWTH oag. AvTég ol Sadkacieg Sev ypeldletal va
yivovtat xelpokivnta.

o TToAAG amd ta elevBepa Kat eumopkd Slabéoiua mPoypaupata Tov TAPEXOLVY SLEVKOAVVGELG
OTNV EKTUTIWON, GLVHOWG EMICNTOVV VA ENKOWVWVHOOUV UE TOV Spooler ToL GUOTAHUATOG COG.
Pubuifovtag to ovoTnua mapoyétrevong, Ba umopeite evkoAdTeEpa va LTOoTNPileTe AOYLOULKO
TpltWV, TOL propel R8N va EXETE 1] TOL TTPOKELTAL VA EYKATACTOETE GTO UEAAOV.
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16.3. Baowkn Eykataotaon

And to FreeBSD 8.0 kat petd, ta apyelo OLOKELWV Yyl TIG CELPLAKEG OUPEG

A uetovopdotnkav and /dev/ttydN oe /dev/ttyuN. Ot xpioteg tov FreeBSD 7.X 6a
TIPETEL VA TPOCAPUOCOUV TNV Tekunpiwon mov akoAovbel pe Bdon avtég Tig
aAAQyEC.

T'la va XpNOLUOTIO|OETE EKTUTIWTEG UE TO cVOTNUA TtapoyxEtevong LPD, Ba mpémel va €yKataoTioeTe
7000 T0 hardware Tov €eKTUTIWTH 0AG OGO Kal TO AOYLOUIKO LPD. Auto T0 €yypago meplypd@el Tnv
eykatdotaon o SVo otadla:

* Aelte v evotnta Baowkég Pubuicelg Extumwtwv ywa va uabete mwg yivetat n ovvdeon
EKTUTIWTWYV, L€ TIOLO TPOTIO EMIKOVWVEL TO LPD Y€ TOUG EKTUTIWTEG, KAL TTWE VO EKTUTTWVETE ATTAA
apyela kelpévou.

* Aeite TnVv evotnta Pubuioelg Extunwtwy yla IIpoywpnUeévoug yla va HAOETE TTWG VA EKTUTTWVETE
apyxela €8KNG popeng SLa@opwv TUMWY, TIWG VA EKTUTTWVETE OEAISEG KeQAAISAG, TwG va
EKTUTIWVETE O0€ €va 8iKTLO, WG va eAEyxeTe TNV MPOSPACN OTOLG EKTULTIWTEG, KAl TWG va
XPNOLUOTIOLELTE TNV KATAYPAPH EKTLTIWOEWV.

16.3.1. Baowkég PuBuioelg Ektumtwtwv

AvTi n evotnTa mepLypagel mwg va pubuicete To hardware Tov eKTUMWTH KAl TO AOYlOUIKO LPD.
[Tapéxel Paoikeg yvwoelg yla ta €€ng Bepata:

* H Evotnta Pubuicelc Hardware vmoSelkvUeL TWE VA GUVEECGETE TOV EKTLTIWTH O€ Pl BVpa Tov
LTTOAOYLOTY GG,

* H Evotnta Pubuicelg Aoylopikot LITOSEIKVVEL TWEG VA EYKATACTACETE TO apyelo pvbulong Tov
ovotijuatog napoyétevong LPD: to apyeio /etc/printcap.

Av mpoomabeite va €ykaTAOTOETE €vaV EKTUTIWTH TOL S8€xeTal SeSouéva HECW TIPWTOKOAAOL
SwTvoUL Kal o)L p€ow Slacvvdeong Tomikng BUpag, Tdte Seite TNV evoTnNTa EXTUNTWTEG Me LUVEETELG
AwToov.

Av xat avtq n evotnta ovopddletal "Baoikég Pubuicelg EKTunwtwy", oTnv mpaypatikotnta sivat
apketd meplmAokn. To SuokoAdTepo 0TdSl0 oTNnV eykatdataon eivat n enituyig Aettovpyia otnVv
EMKOWVWVIA TOL EKTUTIWTH UE TOV LITOAOYLOTH 0OG KAl TO cvoTnua mapoxetevong LPD. Ou enAoyEg
ylu TpoXwpnUEVOUG, OTMWG oL oeAldeg ke@aAibag xal ava@opdg elval OYeTIKA €UKOAEG va
eMLTELYXOOVV, HETA TNV ETLTLYN PUOULON TNG BaoIKNG AeLTovpylag EKTUTTWANG.

16.3.1.1. PvBuicelg Hardware

Avti n evotnta €gnyel Tovg SLAPOPOLE TPOTOLVG CUVSEEDNG TOU EKTUTIWTI UE TOV LUTOAOYLOTH OOG.
[Tepypdpel Tovg 8LdPopovg TOTTOLE BLPWVY Kal KAAWSIwWY, Kal TIG puBuicelg TOV TIPETEL VA KAVETE
GTOV TTUPNVA YLO VO EVEPYOTIOLCETE TNV EMIKOVWVIa petagy FreeBSD kal eKTLUMWTH.

Av 8N €xeTe KATAPEPEL VA CLVEECETE TOV EKTUTIWTI OOC KOl EXETE EKTLTIWOEL EMITUXWEG O AAAO
AELTOLPY KO cVOTNUA, TOTE puropeite va petaPelite katevbeiav otnv evétnTa Pubuiceig Aoylopiko.
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16.3.1.1.1. O0peg kat KaAwsia

Ol eKTUTTWTECG OV SlatiBevtatl ofjpepa yla xprion ue H/Y mapéyovtat pe pia i mePLOCOTEPES EK TWV
aKoAOVOWV TPLWV SLACLVEECEWV:

* OL Zewplakég laocvvEéoelg, YvwoTeg Kat wg RS-232 | BVUpeg COM, xpnoLUOTTOLOUV TNV CGELPLAKY
BUpa Tov VoAOYLOTH 0ag yla va oteidovy Sedopéva oTov eKTLNIWTH. OL OELPLaKEG SLaoLVEETELS
elvat ouvnBelg otnv Blounyavia kataokevng H/Y kal Ta kKaAwdia eivat ektevwg StadeSopéva Kat
eniong eVKOA VA KATAOKELAGTOUV. Ol GELPLAKEG SLACLVEETELG HEPLKEG POPEC XPELAOVTAL ELSIKA
KaAwSla kat prmopel va oag {ntnbovv MOAVTTAOKEG EMKOLVWVIAKEG puBuioelg. Ot mepLocdTeEPES
oeLpLOKEG BUpeg TwV H/Y €rouv péylotn taxvtnta petddoong 115200 bps, kdvovtag SOGKOAN TV
epyaocia eKTOUTWONG yPaAPKWY UEYAAWY SLACTAGEWV.

* OL ITapdAAnAeg 8LacLVEEGELG XPNOLUOTOLOUY TNV TTAPAAANAN BVpa TOL LTTOAOYLOTH GO yld VA
otéAvouv 8edopéva otov ekTunmwTH. Ol TapdAinieg Stacuvséoelg elval Sladedopéveg oTo
eumoplo kat etvat ypnyopotepeg and Tig oelplakég RS-232. Ta kaAwdia Siatibevtal £Tolpa, aria
elval SUOKOAOTEPO VA KATACKELAOGTOVV XELPWVAKTIKA. Me TIg mapdAAnAeg Slacuvdéoelg Sev
TPOPAETOVTAL ETAOYEG PLOULONG ETTIKOLVWVIAG, KAVOVTAG TNV pUOULON TOVG EEALPETIKA ATIAN.

OL mapdAinieg Slacuvvdéoelg elval yvwotée kal wg Slacuvdéoelg "Centronics”, ovouacia
TpoEPYOUEVN aTtd TOV TUTIO TOL OKPOSEKTN TOV EKTLTIWTH.

* OL Swaovvééoelg USB, ocuvtopoypagia amd to Universal Serial Bus, §ovAevouvv oe akdun
UEYOAVUTEPEG TAXVTNTEG QAITO TNV MAPAAANAN Katl tnv RS-232 ceplakn Stacvvdeon. Ta kaAwdia
ToLG elval amdd xat @tnvd. H USB elvat avwtepn amd tnv Zelplaky RS-232 kat amd tnv
IapdAANAN TNV eKTOMIWON, AAAd SuoTLXWG Sev VIooTnpPifeTal KaAd and ta cvoTtipata UNIX®.
'Evag TpOTog yla va amo@UYETeE avTtd o0 MPOPANUa eival va ayopAceTe EKTUTIWTI IOV QPEPEL
Stacvvéeaon USB kat ITapdAAnAn, 6mtwg cupfaivel pe TOAAOVG EKTUTIWTEC.

Tevikd, ot HapdAAnAeg Stacuvdéaelg mpoo@épouy oLVROwWE piag katevBuvong emkovwvia (amo Tov
LTTOAOYLOTH OTOV €KTLUTWTY) €VW N oelplaky kat n USB Sivouv apeiSpoun. Zto FreeBSD ot mio
npdopateg TapAAANAeg OVpeg (EPP kat ECP) Kata@Epvouv au@idpoun emkolvwvia e TOLG
EKTUTIWTEG, OTAV XPNOLUOTOLOVVTAL KAAWSLA TTOL GUHHOPYWVOVTAL pe To TTpoTLTo IEEE-1284.

H ap@idpoun emxovwvia pe eKTUTWTEG Slapéoov mapdAAnNAng Bvpag umopel va enttevyel yevikd
ue 8vo tpomovg. O TPWTOG TPOTOG XPNOLUOTOLEL €va TTPOCAPUOCUEVO TIpOypauua odynong
EKTUTTWTH, WOTE va Utopel To FreeBSD va cLVOUAEL TNV YAWOOO TOL EKTLUTIWTY. ALTO €ival oUVNBOeg
ue extunwtég inkjet kau pmopel emiong va ypnowwomounBel ya ava@opeg Sltabéoiung moooTNTAS
UEAQVIOV Kal yla GAAeg mAnpogopieg Aettovpylag. H Sevtepn péBodog ypnolyomoleitat 0tav o
EKTUTIWTAG €xeL SuvaToTnTa LVITOoTHPLENG PostScript®.

OL epyacieg PostScript® eivalt otnv mPAYUATIKOTNTA TPOYPAUUATA TIOU OITOGTEAAOVTAL GTOV
EKTUTWTH, eV elval amapalTnTo va mapdyouvv EKTUTWOELS, EVW WUTTOPOUV Vva EMIOTPEPOLV TO
anotéAeopa Touvg anevbeiag otov voAoyloty. To PostScript® ypnotpomnolel ap@iSpoun emkovwvia
yl va €VNUEPWOEL TOV ULTOAOYLOTH yla TuXOv mpoBAfuata, Omwg o@AApaTta 6To TPOypapud
PostScript® 1 umAokdplopa tpo@odociag xaptov. OL xpnoteg oag, Ba cag eival eLYVWUOVES yLa
aUTEG TIG TTANPoQopieg. EMUTAE0V, 0 KAAUTEPOG TPOTIOG YLA VA KAVETE GWOTH KATAUETPNON UE €va
ap@idpoyo ektunwTy PostScript® eivat: va pwToETE TOV EKTLUNIWTH YL TNV CUVOALKH KATAUETPNON
TwVv oeAlbwv ToL (Mdoeg oeAibeg ekTUMWOE Ge OAN TN SLapkela {WNG TOV), UETA VA ATTOOTEIAETE TNV
epyacia Tov xpnotn, Kal EMELTa va EavapwTHOETE yLa TNV KATAPETPNON TWV GEAISWV TOL. AQaLpEoTe
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TI¢ 8V0 TIUEG Kal Ba yvwpllete mOoEG GeEALSEC VA XPEWTCETE GTOV XPNOTN.

16.3.1.1.2. HapaAAnieg OVpeg

T'a va ouvSéoete €vav eKTUMWTH 0€ TAPAAANAN BVpa, ovvdéote To KaAwdlo Centronics petagvd
EKTUTIWTH Kal LIToAoyLoTH. OL 08nyieg MoLV cUVOSEVOLVY TOV EKTLTIWTH KAl TOV LTTOAOYLOTH Ba cag
KaBodnyrnoovv va 0A0KANPWOETE TNV oUVEEQN.

Ouunbeite mola TapdAAnAn BVpa xpnoluomoleite otov voAoywoth. H mpwtn mapdAinAn 6vpa oto
FreeBSD eivat n ppc0, n deUtepn eivat n ppcl, kat oVTw kaBeERS. To OVOUA GUGKELNG TOU EKTUTIWTH
xpnowuomolel Tnv {Sta apiBunon: /dev/lpt0 yia Tov EKTLUTWTA OTNY TPWTN TAPAAANAN BVpa K.T.A.

16.3.1.1.3. Zelplakég OVpeG

T'la va ovvdéoete €vav eKTLUNIWTH XPNOLUOTIOLWVTAG GELPLAK SlaocVvvEeon, cLVEEDTe TO KATAAANAO
OELPLAKO KOAWSLO HETALY EKTLTIWTH Kal LITOAOYLOTYH. Ol 08NnYyieg TOL GLVOSEVOLY TOV EKTUTTWTH KOl
TOV LTTOAOYLOTH 6ag, Ba 6ag KaBo8nNyroouvV va 0OAOKANPWOETE TNV GLVEEDN.

Av Sev elote olyovpol molo eival To "kKatdAAnAo oelplakd kKalwsdo", unopeite va Sokipdoete pia and
TIG AKOAOVOEC EVOAAAKTIKEG:

* Eva kaAw8lo modem evwvel KAOe pin Tov aKPOSEKTN aMO TN PO TAELPA TOL KAAWSiov
KatevBelav pe To avtioTol o pin TOL AKPOSEKTN GTO GAAAO AKPO. AUTOG 0 TUTTOG KaAwSiov eivat
YVWoTé¢ Kal wg kKaAwsio "DTE-to-DCE".

* Eva xoAwdlo null-modem evwvel xatevBeiav pepkd pins, avtaridcoel peplkd dAia (yia
napddelyua, Ta pins amootoAg kat AQPng), evw BPayLKUKAWVEL HEPLKA AAAQ, ECWTEPLKA, OTO
TPOOTATEVTIKO KAAvpua KABe akpodekTn. AuTOG 0 TUTOG KaAwSiov eival yvwoTtdg kKal wg
kaAwSo "DTE-to-DTE".

* Eva KoOAWSL0 Oeplakoy eKTUMWTH, TOL AMALTE(TAL ATTd KATIOLOUG ALYOTEPO OLVNOLOUEVOLG
EKTUTIWTEC, elval oav To KaAwSLo null-modem, aAAG oTéAveL LooSUvaua orjuata Kat ota Vo dxpa
avTl va Ta BPayUKUKAWVEL ECWTEPLKA.

Oa mpénel eniong va pubuicete TIC MAPAUETPOLG EMKOLVWVIAG TOV EKTLNIWTH, oLVAOWS amd Tov
umpootvo mivaka eAéyyov 1| and toug DIP Stakonteg Tov. EmAgégte tnv yéylotn Ty bps (bits per
second = bits avd SevtepOAenTo, avapEpeTal Kat wg pvbuds baud) ov VITOGTNPILLOLY 0 LITOAOYLOTNG
Kal 0 eKTUTWTAG oag. EmAégte 7 1] 8 data bits, none, even, 1} odd parity, kat 1 1} 2 stop bits. Eniong
EMAEETE €va TPWTOKOAAO eA€yyxoL poNG: eite none, | XON/XOFF (ava@épetal Kat wg EAeyXog poNg

"in-band" A "software"). Na Bvudote avtég Tig pubuicelg, yla to otddlo pvouLong AoyLoULKOD TTOV
aKoAOULOEL

16.3.1.2. PvBuicelg Aoyloutkov

AvTi n evoTnTa TEPLypdpel TIG avaykaieg puBuioelg mov mpémeL va yivouv 6To AOYLOUIKO yla va
UITOPELTE VA EKTUTIWVETE E TO CVOTNHA TTAPOXETEVONG EKTLUNTWTWV LPD 070 FreeBSD.

Mua yevikr amon Twv EVEPYELWV TTOL TIPETIEL VA aKOAOLOoeTE elvat:

1. PvBulote Ttov muphiva oag, av eivat avaykaio, ywa tnv BVpa mMOL YPNOLUOTOLEITE Yyla TOV
eKTUTIWTA 0ag. OL amapaitnteg pubuioelg meptypdpovtat oty evotnta Pubuiceig Muprva.
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2. PvBuiote TV katdotaon emKowvwviag yla TNV TapdAAnAn 0vpa, av mpoKelTal va TNV
xpnowomnowoete. H evotnta Puvbuicelg Katdotaong Emkowwviag ywa v IHapdAinin Gvpa
TIEPLEYEL AETITOUEPELEG.

3. EA€y&te av T0 Aeltovpylkd ocvotnua umopel va oteidel edopéva otov extunmwtl. H evotnta
‘EAeyyog Emkovwviog tov EKTUnwTh mapéXel HEPLKEG GLUUPBOVAEG Yyl TO TTwWG Ba uopovoe va
yivel o éleyxog.

4. PvOuiote to LPD yla TOV EKTUMWTH 0AG, TPOTMOTOLWVTAS TO apxelo /etc/printcap. Oa Ppeite
o8nylieg yla avtég T pubuioelg og emouevo TURUa avTov TOoL KeQaiaiov.

16.3.1.2.1. PuBuioceig ITupriva

O mMupAVOG TOU AELTOVPYLIKOV GLUOTHUATOC €XEL UETAYAWTTIOTEL €TOL WOTE va S0VLAeVEL Pe éva
OUYKEKPLUEVO OVVOAO cuokeLwv. H oelplakn kat n mapdAAnAn tacVv8eon TOL €KTLUMWTH elvatl
UE€POG aUTOV TOL cLVOAOL. Emopévwg, iowg va eival avaykaio va mpocoBéosete LITOGTAPLEN Yl KATToLa
MPOcOeTN oelplakn i TapAAAnAn BVpa, av Sev elvat N6n pubuLopévn oTov Muprva oag.

T'a va eAéylete av o mupnvag oag pmopel va vmootnpiel uwa oeplaxy Sacvvseon,
TIANKTPOAOYN|OTE:

# grep sioN /var/run/dmesg.boot

Omov N eivat o apBuog g oeplakig Bvpag, Eexvwvtag and to undév. Av Seite otnv €€080 TOUL
TEPUATIKOV 00G KATL TTAPOUOLO YE:

sio2 at port 0x3e8-0x3ef irg 5 on isa
sio2: type 16550A

TOTE 0 MLPRVaAG vItooTnpileL avth N BVpa.

T'a va eAéyEete av 0 mMupRvVag oag vtooTnPifel TapdAAnAeg SLacLVSETELS, TANKTPOAOYHOTE:

# grep ppcN /var/run/dmesg.boot

Omov N eival o aplBuog Tng mapdAAnAng Bvpag, Eektvwvtag and To undév. Av Seite otnv €£080 TOL
TEPUATIKOV GOG KATL TTAPOUOLO UE:

ppc@: <Parallel port> at port 0x378-0x37f irq 7 on isad
ppcd: SMC-1like chipset (ECP/EPP/PS2/NIBBLE) in COMPATIBLE mode
ppc@d: FIFO with 16/16/8 bytes threshold

TOTE 0 MLUPVaAG vItooTnpileL avth T BVpa.

T va propel 1o Aeltovpykd cvoTnua va avayvwpifel Kat va xpnotpomnotel Tnv 80pa (mapdAAnin 1
OELPLOKTY]) YO TOV EKTUTIWTN 00G, (0WG XPELAOTEL VA EMAVATIPOCAPUACETE TOV TTUPIVA GAG.
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Twa v vmooTiplen oelplakig Bvpag, Seite v evotnTta otig puvbuicelg tov mupRva. T Vv
LTTOOTNPLEN TAPAAANANG BVpagG, Selte TNV SLa evOTNTA KAt TNV EVOTNTA TOL AKOAOVOEL.

16.3.1.3. PuBuioceig Katdotaong Emkowwviag yra tnv HapaAinin OGvpa

Otav xpnolpomoleite v mapdAAnAn Slacvvdeon, umopeite va emAEEeTe av N eMKOVWVIN TOU
FreeBSD pe Tov ektunwty Oa eivatl Tomov interrupt-driven 1| polled. O yevikdg 08nydg GLGKEVHG TOL
extunwth (Ipt(4)) oto FreeBSD ypnotpomolel o cvotnua ppbus(4), To omoilo exéyxeL Tnv BVpa Tov
chipset pe Tov 08nyd ppc(4).

* H uébodog interrupt-driven eivat mpoemikeyuévn otov mupriva GENERIC. Me avt n uébodo, 1o
AELTOVPYKO ovoTnua xpnolpomolel éva ofiua IRQ ywa va mpocsdlopicel av 0 eKTUMWTIAG eivat
€Tolnog yla edopéva.

* H yébodog polled o8nyei To Aeltovpykd cvoTNUA va {NTd KATd emavAANYN Ao ToV EKTUTTWTH oV
elval étowog yla mpoobeta Sedouéva. Otav amavticel OeTikd, o muprivag oTéAvel mpocbeTa
SdeSopéva.

H pébodog interrupt-driven eivat ouviOwg kKdnmwg ypnyopotepn AAAA XPNOLUOTOLEL Ula TTOAVTLUN
ypauur IRQ. Exel mapatnpnbel mwg kdmotol ovyyxpovol ekTunwtég HP g SovAevovv ocwotd oe
Katdotaon interrupt, mOavwg A0Yyw KAmowwv (OxL améAvTa eEaKPLBWUEVWY) TPOBANUATWY
GLYXPOVIGHOV. AUTOL 0L EKTLTTWTEG XpeLdovTal Tnv ueBodo polled. Oa mpémel va xpnolpomnoleite tnv
aITOTEAEOUATIKOTEPN Katdotaon Aettovpylag. Kdmolwol ekTumwtég S0ULAeVOLV Kal oTLg 8vo
KATAOTACELG, AAAA elval oduvnpd apyol otnv kKatdotacn Aeltovpyiag interrupt.

Mmnopeite va puBuicete v Katdotaon emkowvwviag pe §vo tpomoLS: puvbuifovTag Tov TupRva N
XPNOLUOTIOLWVTAG TO TPOypauua Iptcontrol(8).

T'ia va 6éoete TNV Katdotaon enkovwviag pvbuilovrag tov muprva:

1. Emegepyaoteite To apyeio pvbuiong tov muprva. Aegite Tnv kataywplon pped. Av eykablotdte tnv
8eUTepn TapAAANAN B0pa, ToTE Ypnoluomoteiote ppel. T'ia Tnv Tpitn OVpa ppc2 Kat oUTW KAOBEEAG.

o Av emBupeite xkatdotaon Aeltovpyiag interrupt-driven, emeEepyacteite TNV axoAovOn
ypapun:

hint.ppc.0.irg="N"

o070 apyeio /boot/device.hints xat avtikatactiote o N pe Tov owotd apBud IRQ. To apyelo
pLBULONG TOL TVPHVA TIPETEL EMIONG VA TTEPLEXEL TOV 08NYO0 ppc(4):

device ppc

o Av emBupeite katdotaon Aettovpyiag polled, Staypdayte and to apyeio /boot/device.hints,
TNV akOA0LON ypauun:

hint.ppc.0.irg="N"
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Le UEPLKEG TTEPUITWOELG, TO TTAPATTAVW SeVv elval apketo yla va B€oete Tnv BVpa oe KatdoTaon
polled. T meplocdTEPEG POPEG TO MPOPANUA TIPOEPXETAL ATTO TOV 08NyO acpi(4), o omolog €xel
NV euxépela va eCeTdlel Kal va MPOoAPTA CUOKEVEG, Kal EMOUEVWG, VA EAEYXEL TOV TPOTO
MpocPacng atnv BVpa TOL eKTLNIWTH. Oa TpEmel va eA€yete TIg pubuioelg Tov acpi(4) ywa va
Slopbwoete avTo TO TPOPANUA.

2. AmoBnkevote To apyelo. Pubuiote, PETAYAWTTIOTE, KAl EYKATACTAGTE TOV TLPNVA, Kal ETELTA
Kavte emavekkivnon. I'ia meplocoTepeg AemTouépeleg, deite TIg pubuioelg Tov Tuprva.

T'ia va 6éoete TNV Katdotaon enikovwviag pe to Iptcontrol(8):

1. IIAnktpoAoynoTe:

# lptcontrol -i -d /dev/1ptN

yla va 6écete tnv kataotaon Aettovpyiag interrupt-driven yia to 1ptN.

2. ITAnkTpoAoynote:

# 1ptcontrol -p -d /dev/1ptN

yla va Béoete TNV xataotaon Aettovpylag polled yia to 1ptN.

Oa pmopovoate va Kataywpioete avtég TG eVTOAEG 010 8IKO cag apyeio /etc/rclocal. Etol Ba
EKTEAOVVTAL ALTOUATA KATA TNV EKKIVNGN TOL cLOTANATOG oag. I'la TeplocdTepeg MANpopopieg deite
70 Iptcontrol(8).

16.3.1.4. 'EAgyyog Emkotvwviag tov EKTunwTi

[Ipwv ouveyiocovpe va puvbuiovpe T0 cLOTNUA TapPoxETevong, Ba mpémel va Pefawwbdeite dtL T0
AELTOVPYKO ovoTnua uropel va oteldel emtuywg dedouéva otov ekTLNIWTH oag. Elval evkoAdtepo
va KAvoupe ZeEXwPLoTA TNV AMOCQAAUATWON ETMKOLVWVIAG TOU EKTUNIWTH KAl TNV ATTOCQOUAUATWON
TOV GLOTHUATOG TTAPOYXETEVONG.

Oa eA€yfoupe TOV EKTUTTWTH OTEAVOVTAG PeEPLKA SeSopéva Kelpwévou. T'la ekelvoug TOUG EKTUTTWTEG
TIOL UTTOPOVV VA EKTLTIWVOLV APECA TOVG XUPAKTIPESG TTOL €XOUV AITOCTAAEL, TO MTpOypappa Iptest(1)
elvat téAelo: Ilapdyel GAOLG TOLG EKTLUTTWOLUOVE XapakTPeS (96) ASCII og 96 ypapupéc.

T'a ektunwtég PostScript® (] mov Baciovtal oe AAAN yAwaooa), Ba xpelaotel va kavovue €va Lo
TIOAUTIAOKO TeaT. Eva pikpo mpdypappa PostScript®, 6mwg auto mov akoAovbel, emapkel:

%!PS

100 100 moveto 300 300 lineto stroke

310 310 moveto /Helvetica findfont 12 scalefont setfont
(Is this thing working?) show

showpage

251


https://man.freebsd.org/cgi/man.cgi?query=acpi&sektion=4&format=html
https://man.freebsd.org/cgi/man.cgi?query=acpi&sektion=4&format=html
https://man.freebsd.org/cgi/man.cgi?query=lptcontrol&sektion=8&format=html
https://man.freebsd.org/cgi/man.cgi?query=lptcontrol&sektion=8&format=html
https://man.freebsd.org/cgi/man.cgi?query=lptest&sektion=1&format=html

0 mapamdvw Kwdkag PostScript® umopel va tomobetnbel oe €va apyeio kat va ypnotuomondet
OTIWG LTTOSEKVVOLV TA TTAPASELYUATA OTIG AKOAOVOEG EVATNTEG.

Otav avTo 10 £yypapo avagEPETaL € UL YAWOO EKTUTIWTH, EVVOEITAL Hla YAWooa
OTw¢ n PostScript®, aAAd 6xL n PCL g Hewlett Packard - n PCL eival pia yawooa

o eupelag AeLTovPYKOTNTAG N OTola EMITPENEL TNV AVAULEN QITAOV KELWEVOL UE
akoAovBieg Staguync. H PostScript® 8ev pumopel va eKTunmwaoet dueca anAd Keipevo,
Kal autog eival akplfwg o TUMOG TNG YAwooOg €KTLUMIWTH TOL Ba TPEmeL va
Slevbetricovue KATAAANAQ.

16.3.1.4.1. 'EAeyyog IlapaAiniov EXTumwTh

AvTti n evotnTa vmodelkviel WG va eAéytete av to FreeBSD umopel va emkovwvioel pe évav
eEKTUTIWTH oLVSeSeuévo ae mapAaAinin Bvpa.

TI'a va eA€y&ete évav eKTUNWTIH 0€ TapdAAnAn 6vpa:

1. Tivete root pe su(l).

2. Xteite SeSopéva 0TOV EKTUTTWTH.
o AV 0 EKTUTWTNAG UTOPEL Va EKTUMWOEL amAO Keiyevo, tOTe Xpnowdomoljote To Iptest(l).
ITANKTPOAOYNOTE:

# 1ptest > /dev/1ptN

Ormov N eivat 0 aplBuog g TapdAAnAng Bvpag, EeKtvwvTag amo To undev.
o Edv 0 exTunmwThi¢ KataAafaivel PostScript® 1 kdmola dAAN yAWCoa EKTUTTWTWY, TOTE OTEIATE
€va LKPO TpOypapa oTov EKTUNTWTY. IIAnKTpOoAOYNOTE:!

# cat > /dev/1ptN

'ETIELTO TTANKTPOAOYNOTE TO TPOYPAUUA Uia Tpog pia ypauun, TpooekTikd, ylati Sev umopeite
va enefepyaoteite pla ypayul a@otov €xete miécel to MANRKTPO RETURN i ENTER. A@ov
TEAEWWOETE HE TNV KATAXWPLON TOL TPoypdupatog, miéote CONTROL+D, i dAAo mARKTPO
TEPUATLOUOV apyelov.

EvaAdaxkTikd, pmopeite va Ttomobetioete TO TPOypaUMa OE  €va  apyeio kal va

TIANKTPOAOYN|OETE:

# cat file > /dev/1ptN

Omov file eival To dvopa Tov apyeiov mov mepLEXeL To mMPoypauua mov BéAete va otellete oTOV
EKTUTTWTN.

Oa Seite kATl va ektunwvetal. Mnv avnouyeite av to keipevo Sev @aivetalt owoto. Ba To
Slopbwoovpe apyodTepa.
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16.3.1.4.2. 'EAeyxo¢g Zelprakov ExtunwTh

Avt| n evoTnTa LVMOSEKVVEL WG va eA€ytete av to FreeBSD umopel va emkowvwvroel ye €vav
eKTUTWTH ocLv8edeuévo oe aelplaxn Bvpa.

T'a va eAéyéete évav ekTunwTh o€ oelplaxn Ovpa:

1. Tivete root pe su(l).

2. Eme&epyaoteite To apyeio /etc/remote. IIpocbEate TNV akdAovOn KataywpLon:

printer:dv=/dev/port:br#bps-rate:pa=parity

Orov port elval n KATaywpLlon GLOKEVAG yla TNV oelplakn mopta (ttyud, ttyul, kTA.), bps-rate
elvalr n tayvtnta bits-per-second emkowvwviag pe TOV EKTLUNIWTH, KAl parity n ootuia mov
anatteital and Tov ektunwTH (even, odd, none, 1§ zero).

MopakdTtw @aivetal €va LITOSelyua KATAXWPLONG, yla €vav eKTLUNWTH oLvSedeuévo UEow
OELPLAKNAG YPAUUAG oTNnV TPiTNn oetplakr Bvpa pe tayvTtnta 19200 bps kal ywpig parity:
printer:dv=/dev/ttyu2:br#19200:pa=none
3. Zuvdebeite otov ekTunwTA e tip(1). IIAnKTpOoAOynoTE:
# tip printer
Av avTd T0 0TdS10 Sev SovAevel, enegepyaoteite MAAL To apyelo /etc/remote Kat TpoomaboTE TO
xpnowponowwvtag /dev/cuaaN avti yia /dev/ttyuN.

4. YreiAte 8eSouéva 0TOV EKTLUTIWTY.

o AV 0 EKTUTTW TG UITopel va eKTLTTWOEL ATTAO Kelpevo, xpnotponowjote Iptest(1). Fpdyre:

% $lptest

o Edv 0 ekTunwt¢ kataiaBaivel PostScript® f kamola dAAN YAWooa EKTUTIWTWY, TOTE OTEIATE
€va UKpo mpoypauua otov eKTUWTH. IIANKTpoAoyfote To mpdypaupa, pia mpog pia ypauun,
TTOAV TPOOEKTIKA, KOBWG O EKTLNWTNG MTOPel va epunvevel Sla@opeTkd Tnv XprHon
xapaktipwv Omw¢ to backspace 1 dAAwv TOL Tapdyovtal amd Sagopa TARKTPA
enegepyaoiag. Mmopel emiong va xpelaotel va MANKTPOAOYOETE KATOLO E€LSIKO TANKTPO
TEPUATIOMOV apyelov yla Tov eKTLUNWTH WOTE va Yvwpilel TOTE OAOKANPWVETAL TO
npoypappa. 'ia ektunwtég PostScript®, miéate CONTROL+D.

EvaAdaxkTikd, pmopeite va TtomobeTioete TO TPOYpPAUMA o€ €va apyeio kal va
TIANKTPOAOYY|OETE:
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% >file

Omnov file eival To dvopa ToL apyeiov mov meplExel To MPOypaupa. A@ov to tip(l) oteirel To
apyelo, EaTe TO KATAAANAO TARKTPO TEPUATLOUOV apyelov, av amatteltal.

Oa Selte kATL va ekTuTWveTal. Mnv avnouvyelte av To Kelpevo dev @aivetar owoto. Ba To
Slopbwaoovpe apyotepa.

16.3.1.5. Evepyomoinon Tov Spooler: To Apxeio /etc/printcap

Le auTo To onueio, 0 eEKTLTWTAG 60 Ba TTPEMEL va elval GLVEEUEVOG, 0 TTLPNVAG 00§ PLOULOUEVOG Va
emkowvwvel padt tov (av ypeldletal), Kal €xete METUXEL va oTEIAETE KATOLA SOKIPAOTIKA SeSopéva
otov ektunwTth. Elote Twpa €rowpol va pubuicete To LPD ywa va eAéyxete tnv mMpoOcfacn oTov
EKTUTTIWTN 0.

Mmnopeite va pvBuiocete To LPD pe ene€epyacia tov apyeiov /etc/printcap. To cVGTNUA TAPOYETELONG
LPD Swapaet avtd to apyelo kdBe @opd mov ypnolpomoleital o spooler, emouévwg mOAVES
avafabuioelg tov ynaivovv dueca oe e@apuoyn.

Eivat e0koAo va katavorjoete tnv popen Tov apxelov printcap(5). Xpnowomouwjote TovV
KELUEVOYPAPO TIOV TTPOTLUATE YLa VA KAVETE aAAay£G aTo /ete/printcap. H poper| Tov eivat mapopota
ue dAAa apyela meptypaeng SuvatotiTwy, 0w Ta /usr/shared/misc/termcap kat /etc/remote. Agite
TNV cgetent(3) yla Aemtoyepeig TANPOYOPIEG OXETIKA UE TNV LOPPN TOVL ap)Elov.

H mo amAr] pvButon Tov spooler amoteAeital anod ta akdéAovba Bripata:

1. Emégte €va dvopa (kat Altya BoAkd mapwvoula) yla TOV EKTUTWTH, KAl TOTOOETNOTE TA GTO
apyelo /etc/printcap. Aeite tnv evotnta Ovopatodotnon EXTumwT yla TEPLOCOTEPES
TIANPOQOPLEG GYETIKA LE TNV OVOUAGIA TWV EKTUTIWTWV.

2. Amevepyomolote TIG OeAibeg ke@aAibag (eival evepyég amd TPOETMIAOYY) €LOAYOVTAG TNV
kavotnta sh. Twa meplocoTtepeg mAnpogopieg Seite tv evotnta I[lapeumodion LeAlbwv
KegpaAidag.

3. Anuiovpynote €éva katdAoyo mapoy€tevong, kat kabopiote tnv Tomobesia Tov pe TNV KAvVOTNTA
sd. Tl meplocdtepeg mAnpoopieg Seite Tnv evotnTa Anuovpyia Kataroyov ITapoyetevong.

4. KaBopiote v KatdAAnAn xatoywplon /dev yla TOV €KTUMWTH, KOL ONUELWOTE TN OTO
/etc/printcap pe Tnv wavétnta lp. T meplocdtepeg mAnpogopieg, Seite Tnv evotnTa
Avayvwplon g Zuokevng Extumwong. Emiong, av o ektumwtng eival oe oelplaky Ovpa,
EYKATAOTAOTE TIG TTOPAUETPOVG EMKOLVWVIAG Ye TNV KavoTnTa ms# n omola avaivetratr otnv
evotnta Pubuioceig Mapapétpwv Emkowvwviag tov Spooler.

5. Eykataotiote @iAtpa e0d8ov amiol kewwévou. Aeite tnv evotnta Eykatdotoaon ®ATpov
Kelpévou yla meplocOTepeg TANPOQOPLEG.

6. EAéyEte TNV eykatdotaon eKTLTTWVOVTAG OTI8AToTe Pe TNV €vtoAn lpr(1). IleplocOTepeg
TANPoYopieg eivatl SltaBeoipeg otig evotnteg Aokiun tov Spooler xat Evtomiopdg BAawv.

EXTUNWTEG oL BacifovTal 68 YAWGGEG EKTUTTWONG, OTTWE Ol EKTLTIWTEG PostScript®,
8evV UmopovV va EKTUMTWOOLV AUeS amAO Kelpevo. O amAdg TPOTOg pLUBULONG TTOV
Sel&ape mapamdvw kat Tov Ba meplypdPovpEe EKTEVESTEPA OTLG ETTOUEVEG EVOTNTEG,
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TMPOUTT00ETEL WG av PLOUICETE €vav TETOLO EKTLTIWTH Ba UIMOPELTE VA EKTLTIWOETE
uovov apyela ypappéva otn y\woaoo Tov.

OL xprioteg oLvRBWE Vouifouy WG UTOPOVV VA EKTLTIWGCOLV ANTAG KEIUEVO GE OAOUG TOUG EKTUTIWTES
7oL elval gykateoTnuévol 6to cvotnua Touvg. Ta mpoypdupata mov xpnotgonolovv to LPD yia va
EKTUTIWOOLYV, KAVoUuV akplpwg tnVv 8ta vmobeon. Av mpoomabeite va eykaTtacTNoETeE £vav TETOLO
EKTUTIWTH Kal BEAETE va UOPEiTe VA TUMTWVETE EPYACIEG OTNV YAWCCA TOU EKTUTIWTH OAAA Kal o€
amAo Kelpyevo, cag ouvioTtovpe va mpocBeoete €va enumAéov Bripa otnv Sladikacia eykataoTaong
mov meplypadaye mapamdvw: Eykataotiote €va mpoypauua autoOMATNG UETATPOTNG A0 ATTAO
kelpevo oe PostScript (] oe AAAn yAwooa ektunwth). H evotnta Zuvpyfatotnta Epyaciwv AmAov
Kelpévou og eKTunwtég PostScript® egnyel mwg va evepyroeTe.

16.3.1.5.1. Ovopatod6tnon EktumwTy

To mpwTo (eVKoA0) Bripa eival va emAégete Gvoua yla Tov eKTLUMWTH oag. Agv €xel onuacia av Ba
TIPOTIUNOETE EVa AELTOVPYIKO 1 KATOL0 €EWTIKO dvoua agovL umopeite eniong va mpooHeoete Kat
uepkd mapwvopLa (aliases) yla tov (510 eKTLTTWTN.

TovAdyLoTov €vag amd TouG EKTUTWTEG TTOL Ava@EPOVTAL 0TO /etc/printcap Ba mpémel va €xeL To
TapwvLUL0 1p. AvTtr elvat n ovopacia Tov mpoemAeypévou eKTUNWTH. EAv oL xprioteg Sev €xouv v
uetapAnty meplBdAiovtog PRINTER kat Sev ava@épouv KAmolo dvopd €KTUTIWTH OTNV ypPaAuUn
EVTOAWV Ue omoladnmote €vtoAn LPD, tote 0 1p Ba elvat o mpoemAeyuévog EKTUTWTAG Yyl TLG
EKTUTTWOELG TOUG.

Eniong, elvat xown mpaktiky to teAevtaio alias Tov eKTLTWTA va eival yla TARPNG TEPLypPaAPr TOU
EKTUTIWTH, TTOL VA TTEPAAUPAVEL TOV KATACKEVAGTH KAl TO YUOVTEAO.

AoV emAé€eTe pla ovopaoia kal pPeEPKA ouviOn TOpwVUHLA, KaTtaywpiote ta o010 apyeio
/etc/printcap. To dvopa TOL EKTUTMWTH Oa TIPENEL VA AVOAQEPETAL TIPWTO OTO APLOTEPO AKPO.
Aloywpiote kGBe MapwvOuLlo Ye pla KABeTn umdpa Kat TomofeToTe pla Avw-KATw TeAela HETA TO
teAevtaio mapwvoulo.

Lt0 akoAovBo mapadetypa, LeKvaye pe €va evteAws Bactko /etc/printcap mov opifel V0 EKTUMWTEG
(évav extunwth ypappig Diablo 630 kat évav ektunwTth PostScript® laser Panasonic KX-P4455):

i

# /etc/printcap for host rose

i

rattan|line|diablo|1p|Diablo 630 Line Printer:

bamboo | ps|PS|S|panasonic|Panasonic KX-P4455 PostScript v51.4:

Xe autd To MapdSeLlyua, 0 TPWTOG EKTLUMIWTAG ovouddetal rattan kal €xel wg mapwvopla ta line,
diablo, 1p, xat Diablo 630 Line Printer. Amd n otiyun mov €xeL 70 mapwvoulo lp, elvat kat o
TIPOETIAEYUEVOG eKTUTTWTIG. O 8evTEPOg ovopdleTal bamboo, kal €xel wg mapwvvula Ta ps, PS, S,
panasonic, kat Panasonic KX-P4455 PostScript v51.4.
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16.3.1.5.2. Hapeumddion LeAidwv KepaAidag

To ovotnua mapoyétevong LPD, amd mpoemAoyr, EKTUTTWVEL pla oeAlba kepaAlSag yla kabe epyaacia.
H oeAiba ke@aAibag mepAaufdavel To Gvopa xprioTn mov alTtiOnKe TV epyacia, TOV LITOAOYLOTH QIO
Tov omolov mpoRABe n epyacia, kat To dvouya NG epyaciag, ye peydAovg GUOpPPOLG XAPAKTHPEG.
AvoTtuywg avTd T0 TPOCBeTO Kelpevo akoAovBel Tnv Sladikacia anocEAAUATWONG TNG EYKATAGTACNG
€VOC AITAOV EKTLTIWTH, EMOUEVWG Ba Tapeumodicovue TIG oeAlSeC Ke@AALSAG.

T'wa TV mapeunodion Twv ceAlbwv ke@aAidag, mpocbeate TNV kavATnNTA Sh 6TNV KATAXWPLON YLd TOV
eKTUTIWTH oTo apyelo /etc/printcap. ESw PAEmete éva mapadetypa Tov /ete/printcap pe mpocOikn g
sh:

#

# /etc/printcap for host rose - no header pages anywhere
#

rattan|line|diablo|1p|Diablo 630 Line Printer:\

:sh:

bamboo | ps|PS|S|panasonic|Panasonic KX-P4455 PostScript v51.4:\
:sh:

[MapatnpRoTe WG XELPLOTAKAUE CWOTA TN LOPPN: N TPWTN ypauun EEKvA oTnv aplotep 6THAN, Kot
oL akdAovBeg ypauuég eivat otoyouéveg (indented). Kabe ypauu kataxwplong (eKtog amd tnv
TeEAELTALN) TEAELWVEL PUE ULO APLOTEPOCTPOPN KADETO.

16.3.1.5.3. Aquiovpyia Kataroyov Ilapoyétevong

To emopevo Bripa otov amAd TpoTo eykatdotaong eivat n Snulovpyla evog kataAdyov mapoyETeLONG
(spool), 6mov Ba PLAogevolvTal Ol EPYACiEG EKTUTIWONG €WG OTOV VA EKTLTTWOOVUV Kal OTIOL emiong
@LAAccovTal Kal Kdrtola dAAa BonOnTikd apyeia ToL CUGTAUATOG EKTUTIWONG.

Adyw TG petaBariopevng @UoNG TWV KATaAdywv mapoyxétevong, ocuvnbifetal va tomobeTovvTal
KATW a0 TOV KatdAoyo /var/spool. Aev elvat avaykaio va maipvete aviiypaga ac@aAeiag twv
KataAoywv mapoyétevong. H emavadnuiovpyia toug eivat 16c0 amAry 660 va TpEEOLVUE TNV EVTOAN
mkdir(1).

Etvat emiong ovvnBbiopévo va ovoudletal o KAtdAoyog Ue To (8lo dvopa Ue TOV EKTLNIWTH, OTWG
Qailvetal TapakdTw:

# mkdir /var/spool/printer-name

Qo0TO00, av €XETE OPKETOVG EKTLNWTEG 0TO SikTvo, (owg emBbuueite va tomobeToete TOLG
KATAAOYOULG TTAPOXETELONG KATW QIO €va YoVaSIKO KATAAOYO0 TTOL Ba XPnoLUOTOLELTAL ATTOKAELOTIKA
yla eKTUnwoelg pe 7o LPD. Oa kdvoupue akpLfwg auto yla ta mapadelypata pag Ue ToUG EKTUTTWTES
rattan kot bamboo:

# mkdir /var/spool/lpd
# mkdir /var/spool/lpd/rattan
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# mkdir /var/spool/1pd/bamboo

Edv oL epyacieg Twv Xpnotwyv TEPLEXOLV TPOCWTILKA SeSouéva, umopel va BéAete va
TPOOTATEYETE TOV KATAAOYO TAPOYETELONG UE KATTOLO TPOTO, WOTE va Unv eivat
dnudoia mpoofdoipog. Ol katdAoyol TapoxETevong Ba mPEMEL va avijKoOLV Kal va
elval avayvwolyol, eyypadigot xat pe duvvatdtnta avafitnong amdé tov xprotn
daemon kat amd tnv opudda daemon, amd Kavévav AAAo. T'la TOUG EKTUMTWTEG TOV

o napadeiypatoc:

# chown daemon:daemon /var/spool/lpd/rattan
# chown daemon:daemon /var/spool/1pd/bamboo
# chmod 770 /var/spool/lpd/rattan
# chmod 770 /var/spool/1pd/bamboo

Té\og, mpémel va evnuepwoete 10 LPD yla autovg TOUG KATAAGYOUG XPNOLUOTIOLWVTAG TO apyeio
/etc/printcap. IIpoc8lopiote TNV Stadpour| TOL KATAAGYOUL TTAPOXETELONG LUE TNV LKAVOTNTA Sd:

#

# /etc/printcap for host rose - added spooling directories

#

rattan|line|diablo|1p|Diablo 630 Line Printer:\
:sh:sd=/var/spool/1pd/rattan:

bamboo | ps|PS|S|panasonic|Panasonic KX-P4455 PostScript v51.4:\
:sh:sd=/var/spool/1pd/bamboo:

LNUELWOTE WG TO OVOUO TOU EKTUTIWTY LEKLVA OTNV TTPWTN OTHAN, EVW OAEG OL AAAEG KaTAXWPICELG
TIOL TEPLYPAPOLV TOV EKTLTIWTY Ba MPEMEL va elval oTOLIOPEVEG KAl KAOE TEAOG YPAUUNG VA QEPEL
XapakTpa SLaQuyng Ue aplotepOaTpopn KaOeTo.

Edv 8ev mpocodlopicete TOV KATAAOYO TTAPOYETELONG UECW TOL Sd, TOTE TO GVCTNUA TTAPOXETELONG B
XPNOLUOTIOLGEL TOV TTPOETIAEYUEVO /var/spool/lpd.

16.3.1.5.4. Avayvwplon Tng Zuckevl|g EkTumwong

Ztnv evotnta Pubuicelc Hardware avayvwpioape tn 00pa, Kal KAt GUVETELN TNV KATAYWPLON TOV
KataAdyov /dev mov Ba xpnowuonoujoet To FreeBSD yla va emMKOVwvoeL Pe Tov eKTUWTH. Twpa,
Ba Swoovpe oto LPD avth tnv mAnpogopia. Otav to cVoTNUA TTAPOYETELONG EXEL Ul epyacia va
EKTUTIWOEL Ba avoi&el avt TNV €L8IK GLOKELY] yLd AOYapLaCUO TOU TTPOYPAUUATOG GIATpoL (TTov
elvat vevBLVVO YL TO TTEPATUA TWV EESOUEVWV GTOV EKTUTTWTH).

IIpocdlopiote TRV Stadpoun ™ng katayxwplong /dev oto apyeio /etc/printcap xpnoLlonowvTag Tnv
tkavotnta lp.

Xto Tp€Yov mapddetyua pag, ag vimobecovue OtL 0 rattan elval otnv mpwtn TAPAAANAN BVpa, Kal o
bamboo elvat otnv éxTn oelplakn mépta. Ol véeg kataywploelg aTo /etc/printcap Oa eivat:
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#
# /etc/printcap for host rose - identified what devices to use
#
rattan|line|diablo|1p|Diablo 630 Line Printer:\
:sh:sd=/var/spool/1lpd/rattan:\
:1p=/dev/1pt0:

bamboo|ps|PS|S|panasonic|Panasonic KX-P4455 PostScript v51.4:\
:sh:sd=/var/spool/1pd/bamboo:\
:1p=/dev/ttyu5:

Av 8ev kabopioete o KAMOLOV EKTLUMWTH TNV WKavotnta lp oto apyeio /etc/printcap, to LPD
xpnowuomolel ano npoemiroyn To /dev/lp. To /dev/lp Sev vidpyel Tnv SeSopévn otryun oto FreeBSD.

Edv o extunwTig mov eykablotdre eivatl ouvdedeuévog oe mapdAAnin BVpa, StaBdote anmevBeiag Tnv
evotnta pe titho Eyxatdotacn ®iAtpov Kelpévou. Ala@OPETIKA, AKOAOUONOTE TPOCEKTIKA TLG
o8nyleg mov akoAovBoUV oTNV EMOUEVN EVOTNTA.

16.3.1.5.5. PvBuioeig Mapapétpwv Emkowvwviag Tov Spooler

T'a eKTUNWTEG oe oelplakn mopta, To LPD umopel va pvbuicel v taxvtnta oe bps, to parity, kat
AAAEG TTAPAUETPOVG GELPLAKIG ETTIKOLVWVIAG YLa AOYapLAcUd TOL TPOYPAUUATOG GIATPOL IOV GTEAVEL
deSopéva oTov EKTLNTWTH. AUTO elval TAEOVEKTNUA YLaTi:

* Xag enTpEneL va SoKludoeTe SLAPOPEG TMAPAPETPOVG EMIKOLVWVIAG TTPOCGHETOVTAG TIG ATTAA UE
enegepyaoia tov apyelov /etc/printcap. Aev xpeldleTal va EMAVAPETAYAWTTIOETE TO TTPOYPAUUQ
@iAtpov.

* EMLTpéneLl 6TO oVOTNUA TAPOXETELONG va ¥pnolporolel To (8o mpoypapua yla moAAQTAOVG
EKTUTIWTEG, OL 0TtoloL Urmopel va €4ouv SLaPOPETIKEG GELPLAKES PLOUICELS EMIKOLVWVIAG.

Ol ak0A0LOEC KaVOTNTEG TOL /etc/printcap €AEYXOULV TIG TAPAUETPOVE GELPLAKIG EMKOLVWVIAG TWV
GUOKELWV TIOL AVAPEPOVTAL GTNV LKAVATNTA 1p:

br#bps-rate

OpiCeL TNV TayvTNTA EMIKOWVWVIAG TNG CLOKEVNG O€ bps-rate, 6Tov T0 bps-rate unopet va eivat 50,
75, 110, 134, 150, 200, 300, 600, 1200, 1800, 2400, 4800, 9600, 19200, 38400, 57600, } 115200 bits-
per-second.

ms#stty-mode

OpiCel TIG EMAOYEG TNG GUOKELNG TEPUATIKOV PETA TO dvolyua tng cLokeLAG. H stty(1) e€nyel Tig
SLaBEaiueg emAOYEG.

Otav to LPD avoiyel tnv cvokev mov opileTtatl amd v kavoTtnta 1p, LIOEeTEL T YOPAKTNPLOTIKA
NG ouokeLng pe wavatnta ms#. ‘Exouvv 8aitepo evSlapépov oL kataotdoelg Aettovpyiag parenb,
parodd, csb, cs6, cs7, ¢s8, cstopb, crtscts, kat ixon, mov e€nyovvtal otnv oeAida Bonbeiag stty(1).

Ag mpocoBéoovpe oTo TOPASEyUA HOG VAV EKTLTIWTH OTNV €KTN oelplakny Bvpa. Oa BEocovue TNV
tayvtnta bps oe 38400. T v xatdotacn Aettovpyiag Ba O€oovue , no parity pe -parenb,
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xapaktripeg 8-bit pe c¢s8, no modem control pe clocal kat éAeyyo pori¢ uéow hardware pe crtscts:

bamboo|ps|PS|S|panasonic|Panasonic KX-P4455 PostScript v51.4:\
:sh:sd=/var/spool/1pd/bamboo:\
:1p=/dev/ttyub:ms#-parenb cs8 clocal crtscts:

16.3.1.5.6. Eykatdotacn ®@iAtpov Ketpévovu

Twpa elpaote €tolpol va movue oto LPD mowo @IATpo KeWWEVOL va XPNOLUOTOLCEL Yl va OTEIAEL
epyacieg atov ekTLNTWTH. To EIATPO KELPEVOD, YVWOTO KAl WG PIATPO €Laédov, eival éva mpoypauua
mov ekteAel o LPD dtav vndpyel epyacia mpog ektunwaon. Otav to LPD ektelel T0 @IATpO KELPEVOL
yla KAmolov eKTunwTh, 0étel Tnv standard input Tov @{Atpov otnVv epyacia eKTOMWONG, KAl TNV
standard output oTtnV GLOKELH TOU EKTLUMWTH TOUL opifetat ye NV wKavotnta lp. To @iATpo
QVAUEVETAL VA avayvwoel TNV epyacia anod v standard input, va ekteAéoel OAeG TIG amapaitnTeg
UETAYAWTTIOELG YL TOV EKTUTIWTH, KAl va ypdyel To amotédeoua otnyv standard output, To omoio kat
0a ektunwOel. T'la meplocdTeEPEg MANPOPOPLES yLa Ta @IATpa Kelpwévou, Seite tnv evotnta ®iATpa.

T'wa TNV ammAr] €yKaTaoTao TWV EKTUTTWTWY HaG, TO PIATPO KELWEVOL propel va eivat éva pikpo shell
script Tov anAd Oa ekteAel TRV evtoAr] /bin/cat yla va otéAvel epyacieg otov ekTunwTh. To FreeBSD
épxetal pe dAro éva @iAtpo, to Ipf mov xelpiCetar Suvatdtnteg backspacing kat voypdauuLong yla
EKTUTIWTEG TIOL {0WG va unv Xelpifovtal owotd avteg Tig Asttovpyieg. Kal guowkd, pmopeite va
XPNOLUOTIOUCETE OTIOLOSHTIOTE AAAO TIpoypappa @idtpov embupeite. To @idtpo 1pf meprypagetal
Aentopepwg otnv evotnta lpf: éva ®iAtpo Ketpévou.

Ba gexwnioovpe Snuovpywvtag to shell script /usr/local/libexec/if-simple cav éva amAd @iitpo
Kkelpévou. TomoBetiote T0 akdAovB0 Kelyevo oTo apyelo ¥PNOLUOTOLWVTAG TOV KELUEVOYPAPO TIOV
TIPOTIUATE:

#!/bin/sh

#

# if-simple - Simple text input filter for 1pd

# Installed in /usr/local/libexec/if-simple

#

# Simply copies stdin to stdout. Ignores all filter arquments.

/bin/cat && exit 0
exit 2

Kdavte 10 apyelo ekteA€oLyo:

# chmod 555 /usr/local/libexec/if-simple

Kat evnuepwote to LPD va 10 Xpnolpomolioel, opifovtag to pe tnv wavotnta if oto apyeio
/etc/printcap. ©a To mMpocoOEoovue 0TOLG SVO EKTLMIWTEG QNG TO TPONYOVUEVO TAPASELyUa OTO
[etc/printcap:
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#

# /etc/printcap for host rose - added text filter

#

rattan|line|diablo|1p|Diablo 630 Line Printer:\
:sh:sd=/var/spool/1lpd/rattan:\
:1p=/dev/1pt0:\
:1f=/usr/local/libexec/if-simple:

bamboo | ps|PS|S|panasonic|Panasonic KX-P4455 PostScript v51.4:\
:sh:sd=/var/spool/1pd/bamboo:\

:1p=/dev/ttyu5:ms#-parenb cs8 clocal crtscts:\
:1f=/usr/local/libexec/if-simple:

o Mmopeite va Ppeite €éva avtiypago Ttov script if-simple otov xatdAoyo
/usr/shared/examples/printing.

16.3.1.5.7. Evepyomoinon tov LPD

To Ipd(8) exteAeital amnd to /etc/rc, kal eAéyyetat and tnv yetafAnty 1pd_enable. H petafAnti avti
éxeL mpoemdeypévn Tiun NO. Av Sev 10 €xeTe KAvel akoua, TpoobEate TNV akOAOLON YpaUUn:

1pd_enable="YES"
070 apyeio /etc/rc.conf, Kat EMAVEKKIVIOTE TO CLOTNUA OAG, 1] ATTAQ eKTEAEDTE TO lpd(8).
# 1pd

16.3.1.5.8. Aokiun Tov Spooler

dtdoate 0To TéA0G TNG ATARG eyKatdotaong Tov LPD. Oa a@jcoupe yla apyoTepa Ta cuyxapnTipLa,
a@oV akoun Ba mpémeL va eAEyEOLUE TNV eykaTAoTacon Kal va Stopbwaoovye omolodrmote mpopAnua
éxel mpokLYel. T'a va eAéyEete TNV eykatdotacn TPOoTaBRoTeE va eKTLUMWOoeTe KATL T'a va
EKTUTIWOETE YE TO cLoTnUa LPD, ypnowpomnowjate tnv evtoAn 1pr(1), n omola amootéAAeL pila epyacia
TPOG EKTUTIWON.

Mmnopeite va cvvdvdaoete Vv lpr(1) pe To mpoypappa Iptest(1l), yia To omoio KAvaye pla eLcaywyn
otnv evotnta EAeyyog Enkovwviag tov EXTUNWTY, ylo TOV EAeYyX0 KELUEVOU.

I'ta tov éAgyyo utag anAn¢ eykataoraons LPD:

[TANKTPOAOYNOTE:
# 1ptest 20 5 | 1lpr -Pprinter-name

Omov printer-name eivat to 6voua evog ektunwth (1) To alias) Tov avagépetal aTo /etc/printcap. I'a
va eAEYZETE TOV TPOETIAEYUEVO EKTUTWTH, TANKTPoAoyrote Ipr(1) xwpig to mpdébepa -P. Av o
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EKTUNWTAG oag xpnotpomnolel PostScript®, mpémel va oteidete éva mpoypauua PostScript®, avti va
xpnowuomnouwjoete to Iptest(1). T'ia va ta Katagepete, ToMoOeTOTE TO MPOypaAUUA o€ €va apyeio kat
mAnktpoAoyrote lpr file.

Ye évav ektunmwth PostScript®, n ektvnmwon Ba eivat 10 amotéAecpa TOL TPOYPAUUATOG TOU
oteiAlate. Av xpnolpomnoleite to Iptest(1), Tdte T0 anmotéAecua Ba poladeL pe o akoAoLOo:

1"#8%&" ()*+,-./01234
"#8%&' ()*+,-./012345
#8%&" ()*+,-./0123456
$%&' ()*+,-./01234567
%&' ()*+,-./012345678

T Tepaltépw €AEyX0 TOL EKTLTWTH, SOKLUAOTE VA KATEPACETE PEYAAVTEPA TPOypdupata (yla
EKTUTIWTEG TIOL XPNOLUOTIOLOVV yAwooad TPOoypauuatiopov) f tpé€te to Iptest(l) pe Sta@opeTikd
npoBéuata. T'a mapddetypa, n evtoAn lptest 80 60 Ba mapdyetl 60 ypauués twv 80 xapakTipwv n
kaBepia.

Av 0 ekTUTIWTAG €V SoVvAgVEL, Seite TNV evoTnTa Evromiopuog BAaBwv.

16.4. PvBuicelg EkTutwTmv yua IIpoywpnuévoug

Amé to FreeBSD 8.0 xat petd, ta apyelo OLOKELWV Yyl TIG CELPLAKEG OVPEG

A puetovopdotnkav amno /dev/ttydN oe /dev/ttyuN. Ot xprioteg tov FreeBSD 7.X 6a
TPEMEL VA TPOCAPUACcOUY TNV Tekunpiwon mov akoAovbel pe Bdon avtég Tig
aAAQYEC.

AvTi n evoTnTA TEPLYPAPEL GIATPA YLA TNV EKTUTIWON ELSKNG LOPONG apxeiwv, oeAldwv ke@aAiSag,
ylo EKTUTIWOELG PECW SIKTVOV, KABWG Kal yla Tov €Aeyxo mpocfacng Kat Tnv KAatapéTpnon Xpnong
TWV EKTUTTWTWV.

16.4.1. diAtpa

Av xat o LPD pmopel va xelplotel mpwtokoAAa SIKTOWV, Aloteg avapovig, éeyyo mpdapacng, Kal
AAAEG TTOPAUETPOVG TWV EKTUTWOEWYV, TO KUPLO UEPOG TNG 7TPayUatikic epyaciag yivetal ye ta
piAtpa. Ta @idtpa elval TPOYPAUUATA TIOU EMIKOLVWVOUV HUE TOV EKTUMWTH Kal ¥elpifovtal Tig
€€APTAOELG TNG OVOKELNG Kal GAAEG ELSIKEG QMALTOELS TNG. LTNV QAN €YKATAOTACN EKTLTWTY,
eykatactioaue €va GIATpo armAoy KeLPEVOU L8Laltepa amAng Hopeng, mov Ba mpémel va SOVAEVEL Ye
TOLG MEPLOGOTEPOVG EKTLTIWTEG (EVvOTNTA EyKatdoTaon ®iAtpou Ketpévou).

Q0TO00, Ylo VO UTTOPECETE VA EKUETAAAELTEITE TIC SLVATOTNTEG UETATPOTTWV UOPOHG, EAEYXOL
npOoPaong Kal KaTauETpnong, Kal TuX0v eL8IKEG SuvaTOTNTEG TOV EKTLTIWTN oag, Ba TpEmeL va
KaTaAdPete mwg SovAevouvv Ta @iATpa. Xe TeAlk avdivon, Ba eival evbvvn TV EATpwv va
Xelpilfovtal OAEC aUTEG TIG TAPAUETPOLG. Ta Kakd véa elval TwE TIG TEPLOGOTEPES POPEG Ba TipEmeL va
TIAPEYETE £0€(¢ ot (Stot Ta iATpa oag. Ta KaAd vea elval WG YEVIKWE LITAPYOLY apKeTA Slabéaiua,
Kal av 8ev LTTAPYOLV, elval GYETIKA EVKOAO VA TA YPAYPETE.

261


https://man.freebsd.org/cgi/man.cgi?query=lptest&sektion=1&format=html
https://man.freebsd.org/cgi/man.cgi?query=lptest&sektion=1&format=html
https://man.freebsd.org/cgi/man.cgi?query=lptest&sektion=1&format=html

Emniong, to FreeBSD SwatiBetal pe éva oiitpo, to /usr/libexec/lpr/lpf, mov SovAevel pe mMOAAOUVG
EKTUTIWTEG TTOL UITOPOVV VA EKTLTTWOOLV aTAG Kelpevo. (XelpiCetal backspacing kat tabs ato apyelo,
Kal KAvel Katapétpnon, aAAd tinmota meplocdtepo.) Ynapyovv, eniong, Stagopa dAAa @ATpa kat
OLOTATIKA TOVG GTNV LVAAOYH TwV Ports tov FreeBSD.

Xe avth Vv evotnta Oa Bpeite: :
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H evotnta Ilwg SovAsvouvv ta P@iAtpa, mpoomabel va Swoel pa yevikn amoyn yua TIG
apuodlotnTeg Twv QATpwv otig Slepyacieg extimwaong. Oa mpénel va Swafdoete avti TV
eVOTNTA yla va uropeite va kataidfete Tt "npaypatikd” cvppaivel étav to LPD ypnoipomotel
@iAtpa. Avtéc ol yvwoelg 6a cag Bondrjoovv va MPOAAUPAVETE KAl VA QITOCQPOAUATWVETE
TPOPBARUATA TTOV PToPoLV va cLUPBoLV KaBwG eykabLoTdTe OA0 Kal TEPLOGOTEPA PIATPA OE KAOE
EKTUTIWTH 0ag.

To LPD avapével mwg kKaOe ekTLunmwTig elval wkavog, amd mPoENIAOYH, VO EKTUTTWOEL ATTAO
Kelpevo. Auto Ouwg elval mPoOPANUA yla eKTLUTTWTEG PostScript® (1 dAAovg mov PBaciCovtal oe
YAWOGEG TPOYPAUUATIONOV) OL 0TT0{0L €V UMOPOVV VA EKTUMTWOOLV AUEca amAd keipevo. H
evotnta Zuppatotnta Epyaciwv AmAol Kelpévou oe ekTunmwTég PostScript® cag e€nyel Tt 6a
TIPETEL VA KAVETE yla va &emepdoete avtd to MPOPAnua. Oa mpémel va Stafdoete avty v
evoTnTa av €xete eKTLNIWTY PostScript®.

To PostScript® eivat Snuo@ng poper €¢o6dov yla mOAAG mpoypdupata. Mepwol avOpwrot
TMPOTLUOUV Kal va ypdeouvv katevbelav oe kwdwka PostScript®. AvoTuXwg, Ol EKTUMWTEG
PostScript® €yovv peydio kootog. H evotnta [Ipocopoiwon PostScript® ylo eKTunwTeg mov §ev
70 LVooTnPiCovy e€nyel AEMTOUEPWG TIWG VA UETATPEPETE E€va QIATPO KELUEVOL Ylo EKTUTTWTEG
waoTe va Aapfdavet kat va tuntwvel Sedopgva PostScript® oe eKTLUNTWTEG TTOL SeV elvat PostScript®.
Oa mpémel va Stafdoete auTHY TNV €vOTNTA AV €(0TE KATOXOG EKTLNIWTH MOV SeV LIToaTNPLleL
PostScript®.

H evotnta ®idtpa Metatporig TePLypAPEL Pl avtoyatomolnuévn Sadwkacio ywa tnv
petatpomn apyxelwv el8IKAg Hopeng, Omwg deSopéva ypapkwy 1 atolxelobesiag, oe pla popen
Katavonthi and tov eKTUNWTY oag. Metd Tnv avdyvwon avtig g evotntag, Oa mpémnel va elote
oe B€on va pubuicete TOUG EKTLUNIWTEG CAG UE TETOLO TPOTO WOTE MANKTPOAOywvTag lpr -t ot
XPNOTEC GAG VA UTTOPOVV va eKTLTIWooLY §edouéva troff, | ye 1pr -d SeSouéva TeX DVI, f ue lpr
-V VO EKTLTIWVOLV ELKOVEG SeSouévwy paoTep, Kal oVTw KaBe€nG. Xag ovuPouvAevovue va
SlaBdoete avtn TNV evoTnTOA.

H evdtnta ®idtpa EE6S0L meplypdpel éva xapaktnplotiko tov LPD mov dev ypnolpomoleitatl
ouvyvd: ta @iAtpa €€680v. Mmopeite va TTPOCTIEPACETE AUTH TNV EVOTNTA, EKTOG OV TUTWVETE
oeAibeg kepaiibag (Seite TIg LeAibeg KepaAisag).

H evotnrta Ipf: éva ®idtpo Kewpévou meptypdpet to 1pf, éva mpayuatikd mApeg, av Kat amAo,
QIATPO KELWEVOL YLA EKTUTWTEG YPAUUAG (Kal EKTUTWTEG laser Tov pmopovv va AeLtovpyriocouv
KOl WG EKTUTIWTEG YPAUUG) ov mepLéxetal oto FreeBSD. Av ypeldleate €va ypriyopo TPOTO yla
VO KAVETE TNV KATAUETPNON GEAISWV va S0VAEVEL € ATTAG KEIUEVO, 1] AV EXETE KATTOLOV EKTUTTWTN
oL PBydlel kamvovg otav BAEmel yapaktipeg backspace, Ba mpénel onwaodimote va egeTdoeTe
™V nepintwon tov 1pf.

o Mmnopeite va Bpeite avtiypa@o Twv SLAQOPwV SCripts 10V aAva@EPOVTAL TTAPAKATW,
oTov KatdAoyo /usr/shared/examples/printing.



16.4.1.1. Ilwg AovAevovy Ta PiATpa

Onwg ava@Eépape TPoNyoLUEVWG, GIATpOo elval éva ekTeAéoLo TPOypaUa TTIOV evepyomoleital amnd
7o LPD yla va yelpietal to tunua g eNKowwviog Ue ToOV EKTUTWTH 1oL egapTdtal amd Tov TUMo
NG {81ag TG cLOKEVKC.

Otav to LPD 6éAeL va ektuntwoel €va apyeio plag epyaciag, Eekva to mpdypaupa Tov QIATpoL. B€Tel
w¢ standard input Tov @iATpov To apyeio Tov Mpénel va ekTunwbel, wg standard output Tov (8lo Tov
eEKTUTIWTH Kal w¢ standard error To apyelo ava@opdg cPAApATwWY (avagépetal otnv kavotnta Lf
TOV /etc/printcap, ] amnd mpoemAoyN To /dev/console).

To @iAtpo mov Ba &ekivioel To LPD kabwg kat ot mapdueTpol Tov @iATpov, e€aptwvTal amod To TL
éxete SnAwaoel ato apyelo /etc/printcap kal amod To TL MAPAUETPOLS €xel kKaBopioel o (8log o XproTng
yla v epyacia pe tnv ypauur evtoAng lpr(1). T'ia mapddetyua, av o xpriotng mAnktpoAoynoet lpr -
t, To LPD Ba &exkwvijoel to @iAtpo troff, mov vmodnAwvetal ye tnv kavotnta tf yua tov eKTunwty
TIPOOPLOUOV. Av 0 Xprotng embuuel va eKTLNWOEL almAd Keipevo, Ba Eekivioel To @idtpo if (avto
TPAYUATL LoYVEL TIG TEPLOCOTEPEG POPEG: Seite Ta DiATpa EEOS0VL ylo AETTOUEPELEG).

Yndpyouvv Tpetg TOmoL @IATpwV Tov unopeite va mpocsdlopioete ato /etc/printcap:

* To @iATpo KelWEVOV, EMOVOUALOUEVO Kal WG PIATPO €LaOS0V otV TeKUnpiwaon tov LPD, xelpietal
EKTUTIWOELG KAVOVIKOU KELUEVOL. BeWPNOTE TO WG TO MPOETIAEYUEVO @idTpo. To LPD avauévet
WG OAOL OL EKTUTIWTEG, artd TPOETIAOYH, elval oe B€on va eKTLNTWOOLY aTAG Kelevo, Kal eival
SovAeld tov @iAtpov kelwévou va BePawwbel 6TL Ta backspaces, Ta tabs, kat 6Aot ot dAAot eldikol
Xapaktipeg Sev mpokeltal va mpoPAnuatiocovv tov ekTunwth. EAv Bplokeote oe éva mepfdArov
OTIOVL Ba TIPETEL VA KATAUETPHOETE TNV XPNON TWV EKTLTIWTWYV, TO QIATPO KELMEVOL Ba TIpEmMEL
eniong va KotaueTprioel TIG EKTUNWUEVEG OeAldeg, oLVvAOWG peTpwvTag TOV aApPLOPd TWV
EKTUTTWUEVWY YPAUUWY Kal CUYKP{vovTag Tov Pe Tov apliud Twv ypauuwv mov vmootnpifet o
EKTUTWTAG avd oeAiba. To GIATPO KELWEVOL EEKLVA E TNV AKOAOLON AlOTA TTOAPAUETPWV:

filter-name [ -c ] -wwidth -llength -iindent -n login -h host acct-file
oMoV

-C

eppaviCetar av n epyacia €xet amootalel pe lpr -1

width

elvat n T amd v wavotnta pw (MAdtog oeAidag - page width) énwg mpoacdlopiletal ato
/etc/printcap, pe mpoemAeypévn Tiunf 1o 132

length

elvat n TR amoé v wavotnta pl (ukog oeAidag - page length), ye mpoemiAeyuévn tiun to 66

indent

elvat to péyebog g ecoxng (indentation) amo to lpr -1, pue mpoemAeyuévn Tun 0

login

elval To Katayeypappévo Gvopa XproTn oL EKTLTIWVEL TO apyeio
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host

elvat To 6voua Tov VIOAOYLOTH Ao TOoV 0T0{0 oTAABNKE N epyacia

acct-file

elvat To 6voua tov apyelov katayéTpnong amo tnv avotnta af.

* 'Eva @IATpo ueTatpormic PETATPEMEL €va apyelo el8IKAG HopPNG o €va TUTO apyeiov KATAAANAO
yla EKTUTTWON QIO TOV GUYKEKPLUEVO eKTLUTTWTH. T'ta mapddetyua, ta dedouéva otolyelobeaiag
ditroff 8ev pumopovv va ektumwWOOLV Katevbelav, aAAd pmopeite va eykatactioete éva QIATpo
uetatpomnig apyelwv ditroff, wote va petatpedete ta Sedouéva ditroff oe pia popen mov o
EKTUTTWTAG VA Urmopel va a@opolwoel Kal va TUNTWoeL. Oa pdbete MEPLOGOTEPA GTNV EVOTNTA
®iAtpa  Metatponic. Ta @iAtpa petatpomig emiong xpeldfovtal yu Vva  KAVETE
apibunon/katauétpnon, av XPELALEOTE KATAUETPNON TWV EKTUMWOEWV oag. Ta o@idtpa
UETATPOTIAG EEKLVOUV UE TIG AKOAOLOEG TAPAUETPOUG:

filter-name -xpixel-width -ypixel-height -n login -h host acct-file 6mov pixel-width eival n Tiun and
NV KavoTtnta px (mpoemreypévn tun 0) kau pixel-height elval n TR aitd TRV KAvOTNTA Py
(mpoemAeyuévn tiun 0).

* To @iAtpo €&6Sov xpnolyomoleitat poévov av Sev vmdpyxel @iATpo kewwévou, i av eivat
EVEPYOTIOLNUEVEG OL GeALSeC kKe@aAiSag. AlaBdate tn oxetikh evotnTta @iAtpa EE660v, av kat amd
TNV eumelpla pag umopovpe va oag moVUE ATL XprnolpomolovvTal ondvia. Ynapxovv uovo 8vo
TOUPAUETPOL YLa Ta GiATpa €€680VL:

filter-name -wwidth -llength ot omoleg elval MTavouoOLdTUTIEG UE TIG TTAPAUETPOLG -W Kal -1 Twv
@ATpwV Keévou.

Ta eiAtpa Ba mpémnel eniong va tepuati{ovy pe Kamola amd T akOA0LVOEC KATAOTATELS EE050V:

exit 0

Av T0 @IATpO TUTIWOE EMLTUYWG TO apyElo.

exit1

Av 70 @{ATpO AITéTLYE VA TUTTWOEL TO apyelo, aAAd B€éAel To LPD va mpoomabnoeL va EKTUTWGOEL TO
apyeto Eava. To LPD Oa gexivjoel Eavd to @iAtpo av yivel €€080¢ pe avth Tnv katdoTaon.

exit 2

Av to @{ATpo améTuye va eKTUTWOEL TO apyeio kat Sev BéAel o LPD va mpoonadnoet Eavd. To LPD
Ba anoppipel To apyeio.

To @iAtpo kewévov TOUL E€pxeTalL Ye TNV Kavoviky €kdoon tov FreeBSD, /usr/libexec/lpr/lpf,
EKUETAAAEVETAL TIG TIOPAUETPOUG TAATOULG Kal UAKOLG ceAibag ywa va mpooSlopioel mote va
amnooteidel To form feed kat mwg va kdvel katapétpnon. Xpnowlomnolel Ti¢ mapapétpoug ya login,
host, xat apyeiov KatapéTpnong yla va SnULOVPYHROEL TIG OXETIKEG EYYPAPES KATAUETPNONG.

Av elote otn Sladikacia emroyng eiAtpwy, eAéytte av eival cvuPatd pe to LPD. Av eival ocvppard,
TOTE TIPEMEL va vmootnpifouv Tnv AloTa TOPAUETPWY TIOL TEPLYPAYAUE TTPONYOVUEVWG. Av
oxedldlete va ypapate ta Sikd cag @IATpa yevikng xpriong TOTE TPEMEL va TA KAVETE va
vroatnpifouv Vv (Sla Alota TapaAUETPWY Kal KWSIKWY €E080UL.
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16.4.1.2. ZvuBatotnta Epyaciwv ATAoU Kelpévou oe EkTunwtég PostScript®

Av elote 0 povadikog xpriotng tov H/Y ocag kat tov ektumwty PostScript® (1 dAAng yAwooag
EKTUTIWTWV), Kal elote olyovpol mwG Sev mMPOKeLTAL va OTEIAETE MOTE EKTUTIWOELG ATTAOD KELUEVOL
OTOV EKTUTIWTY| 00G Kal WG 8ev Oa XPNOLUOTOL|OETE TIG LTINPEGIEG TWV SLa@OPWV TTPOYPAUUATWY
cag mov Ba BeAjoouvv va otelAlovv amAO Kelpevo oTOV eKTLUTWTN oag, TOTe Sev XpeldleTal va
aoyoAnOeite kabBoAoL pe avth TNV evoTnTa.

AMN\G, av emiBupeite va oteidete 1600 epyacieg PostScript® 600 kKat anmAol KEWEVOL GTOV EKTLTIWTH
0ag, TOTE 060G MPOTPEMOVUE va TPocbéaeTe KAmoleg pubuioelg otnv eykataoctacn oag. I'ia va yivet
avto, Oa mpEmeL To QEIATPO KEWWEVOL VA aVIXVEVEL av N TpEYovoa epyacia eivat amAo keipevo n
PostScript®. OAeg ot epyacieg PostScript® mpémet va &ekwvolv pe %! (av 0 eKTLUNIWTAG Oag
xpnowuomolel dAAN yAwooa, cupfovievbeite v tekunpiwon tov). Av gival avtol ot mpwtot Vo
XAPAKTHPEG, TOTE €ovue PostScript®, kal n vmoAoutn epyacia umopel va otaiel amevbeiag otov
eKTUTTWTH. Av Sev elval avtol ol TpwToL SV0 YapaKTPES, TOTE TO PiIATpo Ba peTatpePel To KelpeVo
o€ PostScript® kal B TUMWOEL TO AOTEAECUAL.

Iwg ylvetal avto;

Av eilote KATOYOG OELPLOKOV EKTLTIWTH, €VAC KAAOG TPOTOG yla va yivel avtd e@kto eival va
eykataotijoete to lprps. To lprps elvat €éva @ATpo ekTUTWONG PostScript® 7oL emKOWVWVEL
aueidpoya pe Tov eKTLUMWTY. Evnuepwvel To apyelo KATAGTAONG TOL EKTUMIWTH UE OVAAUTIKEG
TIANPOQOPIEG, WOTE OL XPNOTEG KAl OL SLOXELPLOTEG va UmopolVv va §ovv emakplfwg mola elvat n
KATAOTAON TOU €KTLTIWTH (Omwg yapnAf oTdBpn toner 1 mpoBAnpa xopTLoL). AKOUN TLO GNUAVTIKO
elval mwg meplEyel to mpoypappa psif mov aviyvevel av n eloepyouevn epyacia eivar amiov
KeLWEVOL Kal KaAel To textps (éva dAA0 mpdypappa oL TEPLEXETAL OTO Lprps) va To0 UETATPEYEL OE
PostScript®. TéAog xpnolyomoleital To 1prps yla va anmooTeilel TNV epyacia 6ToV EKTUMTWTH.

To 1prps elvat pépog tng LuAAoyng twv Ports tov FreeBSD (8eite H ZuAioyn Twv Ports). ®duolkd,
UITopelTe va To KATEPACETE, VA TO UETAYAWTTIOETE KAL VA TO EYKATAOTIOETE YOVOL 60G. MeTA TNV
eykatdotaon Tov lprps, anAd mpocdlopiote tn Stadpoun mpog To mpdypappa psif mov eivat yépog
Tov lprps. Av eykataotioate o lprps amd tnv LuAAoyn Twv Ports, T0TE yla TOV GELPLOKO OAG
eKTUTWTH PostScript® ypnotponoltjote Tnv akoAovbn xataywplon oto apyeio /etc/printcap:

:1f=/usr/local/libexec/psif:

Oa mpemnel emiong va kabopioete TRV kavotnta rw n omoia opifel 6tL To LPD Ba yelpifetat tov
EKTUTIWTNA O€ KATAOTAON AVAYvwaong Kat eyypagng.

Av €yete mapdAinio exTunwTh PostScript® (kat yia to Adyo avtd Sev pumopeite va XpnoLUOTOU|0ETE
aueidpoun emkowwvia UE TOV EKTUMWTYH, OMWG amatteitat amd To lprps), umopeite va
XpnoLuomou)oete To akoAovbo shell script wg @iATpo Kelpevou:

#!/bin/sh

#

# psif - Print PostScript or plain text on a PostScript printer
# Script version; NOT the version that comes with 1prps

# Installed in /usr/local/libexec/psif
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IFS="" read -r first_line
first_two_chars="expr "$first_line" : "\(..\)"*

if [ "$first_two_chars" = "%!" 1; then

#
# PostScript job, print it.
#
echo "$first_line" && cat && printf "\004" && exit 0
exit 2
else
#
# Plain text, convert it, then print it.
#
( echo "$first_line"; cat ) | /usr/local/bin/textps && printf "\004" && exit 0
exit 2

fi

Y10 mapamdvw script, to textps elvat éva mpdypappa mov eykatacTtioaue EEXWPLOTA yla va
petatpEmMovue anAd keipevo oe PostScript®. Mmopeite va xpnolponoleite onolodnmote mpdypapua
UETATPOTIAG ato Kelpevo- ae-PostScript®. H ZuAdoyn Twv Ports (Seite H ZuAloyr) Twv Ports) mepLéxel
eniong éva mANpeg mpoypauua LETATPOTNG antd Kelpevo oe PostScript®, to a2ps mov {owg embupeite
va SlepeVVI{oETE.

16.4.1.3. IIpocouoiwaon PostScript® yia EKTunwTég mov §&v 10 Ynootnpifouv

To PostScript® elval to de facto mpOTLTO yla O0TOLXELOBEDIa KAl €KTUTIWON LVPNARG TTOLOTNTAG.
Qot600, To PostScript® eival kanwg Saravnpd npdtumo. Evtuywg, n Aladdin Enterprises mapéyet
éva mopeupepeg elevBepo PostScript® mouv ovopdletat Ghostscript kat SovAevel dpoya oTo
FreeBSD. To Ghostscript Stafdlel Ta meplocoTepa apyeia PostScript® kal pmopel va anmodwaoel Tig
oeAibeg TOUG O€ YEYAAN YKAUA GUOKEVWYV, CUUTTEPIAAUBAVOVTAG TTOAAOVG TUTTOUG EKTLTIWTWY TTOV SEV
vnootnpifouv PostScript®. Eykabiotwvtag to Ghostscript kat xpnolgomolwvtag éva el8kd @iAtpo
KELUEVOL YLa TOV EKTUTIWTH 00G, UTTOPEITE VA KAVETE TOV KOLVO EKTUTIWTI 00G VA AELTOVPYEl oav €vag
TIPAYUATIKOG EKTUTIWTNHG PostScript®.

To Ghostscript Bpioketat otnv LvAdoyn twv Ports tov FreeBSD, kat pdAlota o€ moAAEG ekdooelg. H
mio Sltadedopévn eival to print/ghostscript-gpl.

T'a va kavete mpocopoiwaon PostScript®, mpenel T0 GIATPO KELHEVOL VA AVIXVEVGEL AV EKTUTTWVETE
apyelo PostScript®. Edv 0y, 10Te TO @idTpo Oa mepdoel To apyeio katevbeiav oTOV EKTLMIWTY.
AlapopeTika, Oa xpnowpomoujoet To Ghostscript ylwa va petatpéPel apykd To apyeio ae €va TUMO 7OV
Ba kataAafaivel 0 EKTUTTWTAG.

1800V éva mapddetypa: To akdAovBo script eivat éva @iAtpo kelwévou yla ektunwtég Hewlett Packard
Desk]Jet 500. T'ta GAAOUG EKTUMIWTEG, QVTIKATOOTHOTE TO Oplopa -sDEVICE otnv evtoAl gs
(Ghostscript). (ITAnktpoAoyniote gs -h ywa va Seite Tnv AloTa cuokeLWV TTOL LTTOOGTNPLCEL N TPEYOLOA
eykatdotaon Tov Ghostscript.)
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#!/bin/sh

#

# ifhp - Print Ghostscript-simulated PostScript on a Desklet 500
# Installed in /usr/local/libexec/ifhp

Treat LF as CR+LF (to avoid the "staircase effect" on HP/PCL
printers):

T+ FF = =

printf "\033&k2G6" || exit 2

#

# Read first two characters of the file

#

IFS="" read -r first line

first_two_chars="expr "$first_line" : "\(..\)"*

if [ "$first_two_chars" = "%!" ]; then
#
# It is PostScript; use Ghostscript to scan-convert and print it.
#
/usr/local/bin/gs -dSAFER -dNOPAUSE -q -sDEVICE=djet500 \
-sOutputFile=- - && exit @
else
#
# Plain text or HP/PCL, so just print it directly; print a form feed
# at the end to eject the last page.
#
echo "$first_line" && cat && printf "\033&10H" &&
exit 0
fi

exit 2

TéMog, xpetadetal va evnuepwaoete To LPD yla to @iATpo pe v tkavotnta if:

:if=/usr/local/libexec/ifhp:

AvTo eival 6Ao. Mmnopeite va mAnktpoAoyfioete lpr plain.text kat lpr whatever.ps kat ta §vo Ba
EKTUTTWOOVV ETLTUYWG.

16.4.1.4. ®iAtpa MeTaTpOTNG

To emduevo BAa HETA TNV OAOKANPWON TNG QARG EYKATAGTACNG TOL TepLypadape oTig Baolkeg
PuBuioelg ExTunwtwv, eivat cuvBwg n eykatdotacn GIATpwY HETATPOTAC YLa TOLE TUTTOLG ap)ElwV
TIOL TTPOTLUATE (EKTOG atd amAd kelpevo ASCID).
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16.4.1.4.1. Twti va eykatactijoete PiAtpa MeTATPOTNG;

Ta @iAtpa petatpomng KAVOLV TNV eKTUMWON Sl@opwv TUTWV apyelwv evkoAn vmobeon. T'a
mapdSelyua, ag vtoBEcovpe OTL €(OVUE VA KAVOULUE apKeTH epyacia pe To cLoTNUA oTolyelobeaiag
TeX, kat 6Tl €xovpe ekTLTWTY PostScript®. Kdbe popd mov Snuiovpyovue éva apyeio DVI pe to TeX,
8ev umopolue va €KTUTWOOLPE Katevbeiav €wg otov va petatpéPovue to apyxelo DVI oe
PostScript®. H akoAovBia evioAwv mov mpémel va akoAovBricovpe eivat:

% dvips seaweed-analysis.dvi
% 1lpr seaweed-analysis.ps

Me Vv xprion €vog @iAtpov petatpomnig yla apyeia DVI, umopovpe va amo@UyoLUE TNV UETATPOT
TIOL TPEMEL VA KAvouvue KABe @opd yelpokivnta, kaAwvtag to LPD va kdvel tn §0VAeld yla pag.
Twpa, kdBe popd mov €xovpe éva apyeio DVI, yla va to Tunmwoovpe Xpeldletal uovo eva frjua:

% lpr -d seaweed-analysis.dvi

'Exovpe avabéoel oto LPD va kdvel tn yetatponi tov apyxeiov DVI mpoaBétovtag Tov Tnv emhoyn -d.
H evotnta Emidoyég Mopgomoinong kat Metatpomnig mepLEXEL TOVG TTIVAKES ETLAOYNG UETATPOTIWV.

la kdBe emAoyn UeTATPOTNG TIOL O€Aete va vmooTnpifete amd €va eKTUTWTY, TPEMEL va
eyKataotioete €va QIATpo UETATPOTC KaL va opioete Tnv StaSpour Tov 6To apyeio /etc/printcap.
'Eva @iAtpo petatpomnig eivat oav 1o GIATPO KEWEVOL GTNV ATTAN] EYKATACGTAON EKTLNIWTH (Seite TnVv
evotnta Eykatdotaocn ®iAtpov Kelpévov) pe uovn Sla@opd nwg avtl o GIATPo va EKTUNIWVEL ATTAO
Kelyevo, petatpenel To apyelo oe pla SLa@opeTiky poper) wote va elival Katavontd amd Tov
EKTUTTWTH.

16.4.1.4.2. TIowo ®iAtpo Metatpomig Oa IIpémel va EykatacTiow;

Oa mpémel va eykablotdte Ta QATpa YeTATPOMNG TOL vouilete TMwg Oa YpNnoLUOTOL|oETE. AV
EKTUTIWVETE apkeTd Sedopéva DVI, tdte elvat Aoykd va cvuneplAdfete éva @iAtpo petatpomnng DVL
Av exTunwvete ouyvd Sedopéva troff, Ba BéAeTe va eykataotrioete €va @iAtpo troff.

0 akbéAovbBog mivakag cuvoyiCel Ta @idtpa pe ta omoia cuvepydaletatl o LPD, TIG KATaywpioelg g
avTloToL(NG LKAvOTNTAG 0TO ap)Elo /etc/printcap, Kal TWG va TIG KAAEGETE HEGW TNG EVTOANG Lpr:

TUMOG apyeiov IxavoTnTa /etc/printcap MapdaueTpog evToAng lpr
cifplot cf -C
DVI df -d
plot gf -q
ditroff nf -n
FORTRAN text rf -f
troff tf -f
raster vf -V
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TOmog apyeiov IkavétnTa /etc/printcap ITapdauetpog evToAng lpr

plain text if none, -p, or -1

Y10 mapddelypa pag, av ypnowomotjoovue lpr -d onuaivel 0TL 0 eKTLNWTAG XPELAleTal Tnv
tKavotnta df TNV Kataywplon Tov oto /etc/printcap.

Av xal kamolol pmopel va oyvplotovv o avtifeto, pepikoi TOTOL apyelwv OTwE elval Ta Kelpeva Kat
ypa@wkd FORTRAN eival Eemepaocpéva. Mmopeite va Swoete véa mvor ag apyeia avtov Tov tumov (1
Kal 0molaedAmoTe AAANG Hop@ng €€080V), eykabloTwvTag mpocapuocpéva @idtpa. T'ia mapddetyua,
ag vnoBéoovpe 0TL Ba Bédate va ekTunwoete katevBeiav apyela Printerleaf (apyeia mpoepyxoueva
armé To mpoypauua emtpantélag tumoypagiag Interleaf), aAAd 8ev Ba ekTLUMWOETE TOTE
Staypdaupata (plots). Oa pmopovoate va €yKATAcTHOETE €va IATpo petatpomic apyxeiwv Printerleaf
LTTO TNV IKavATNTa gf Kal va eknatdevoete ToVG XProTeg oag ATl n evToAn lpr -g onuaivel "tunwoe
apyela Printerleaf."

16.4.1.4.3. Eykatdotacn ®iAtpwv MeTatpomwv

Amé ™ oTiyun mov ta @iAtpa yetatponig elval mpoypdupata mov §ev avijkouv oto Bacikd cvoTnua
eykatdotaong tov FreeBSD, eival mo ocwotd va eykatactabovv otov kataAoyo /usr/local. Evag
oLViONG TPOOPLOUAG TWV TPOYPAUUATWY aLTWV eival 0 katdioyog /usr/local/libexec, pia mov
TIPOKELTAL Yla ELSIKELPEVA TIPOYPAUUATA TTOV eKTEAOVVTAL LOVO artd to LPD. Ot amAol xprioteg Sev
Oa ypelaoTel MOTE VA T EKTEAEGOLV.

F'a va evepyomoujoete €va @IATpo petatpomng, mpocdlopiote T Swadpoury TOL OTO apyeio
/etc/printcap, oAAdCovTag TNV KATAAANAN KAvOTNTA OTOV €KTUNWTH 7oL embupeite va To
XPNOLLOTIOLI|OETE.

Xto mapdadetypa pag, 6a mpocBésovye to @iAtpo petatpomi¢ DVI otnv Kataywplon Hag ylwa Tov
EKTUTWTNA UE TO Ovoua bamboo. AkoAovBel, Aoutdv, To Tapddetypa yla to apyeio /etc/printcap, ye tnv
véa wkavotnta df yla Tov ektunwty bamboo:

#
# /etc/printcap for host rose - added df filter for bamboo
#
rattan|line|diablo|1p|Diablo 630 Line Printer:\
:sh:sd=/var/spool/1lpd/rattan:\
:1p=/dev/1pt0:\
:1f=/usr/local/libexec/if-simple:

bamboo|ps|PS|S|panasonic|Panasonic KX-P4455 PostScript v51.4:\
:sh:sd=/var/spool/1pd/bamboo:\
:1p=/dev/ttyu5:ms#-parenb cs8 clocal crtscts:rw:\
:1f=/usr/local/libexec/psif:\
:df=/usr/local/libexec/psdf:

To ¢iAtpo DVI eivat éva shell script mov ovopddletal /usr/local/libexec/psdf, to omoio «at
ToPaBETOVYUE TAPAKATW:
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#!/bin/sh

#

# psdf - DVI to PostScript printer filter

# Installed in /usr/local/libexec/psdf

#

# Invoked by 1pd when user runs lpr -d

#

exec /usr/local/bin/dvips -f | /usr/local/libexec/1lprps "$@"

AvTo To script tpéxel to dvips oe xatdotaon @iitpov (ue v mapduetpo -f) otnv standard input,
aro OToL Kat AauBavel tnv epyacia mpog eKTUTIWON. AVTO EEKLVA TO QIATPO eKTUTTWONG PostScript®
lprps (8eite v evdtnta Zvppatotnta Epyaciwv AmAol Kelpévov oe ekTumwtég PostScript®)
Slvovtag Touv kal TI§ mapapétpouvg mov mépace o LPD oto mapamdvw script. To lprps Oa
XPNOLUOTIOLGEL AVTECG TLG TTAPAUETPOVS YLO TNV KATAUETPNON TWV EKTUTTWHUEVWY GEAISWV.

16.4.1.4.4. Ax6pa pepkd apadeiypata @idtpwv MeTatpomig

Amd ™ oTiyun mov 8ev LMTAPXEL AVTOUATOTIONUEVN UEBOSOG yla TNV €YyKATAOTAON TWV QIATPpWV
UeTATPOTAG, O¢ pag emTparnel va mapg€yovpe pepwkd axkoun mapadeiyuyata. Mmopeite va Ta
Xpnoluomooete oav o8nyo yla tnv dnuovpyla Twv Sikwv oag @iAtpwv. Av vouilete mwg eival
KATAAANAQ yla TV TiepinTwaon oag umopeite va ta XPnoLUomoujoeTe Kal katevbeiav.

AvTo T0 Tapadetypa script etvat éva @iAtpo petatpomnng pdotep (apxeiov GIF ywa v akpifela) yua
évav extunwtr Hewlett Packard Laser]Jet III-Si:

#!/bin/sh

#

# hpvf - Convert GIF files into HP/PCL, then print
# Installed in /usr/local/libexec/hpvf

PATH=/usr/X11R6/bin:$PATH; export PATH

giftopnm | ppmtopgm | pgmtopbm | pbmtolj -resolution 300 \
&& exit 0 \
|| exit 2

AovAegvel wg €€N¢: petatpénel to apyxelo GIF oe éva yeviko @opntd TUTO anymap, €v GLVEXELA TO
UeTaTPEMEL O €va @OopNnTO TUTO graymap, €melta o€ €va @opntd tumo bitmap, kat téAog To
uetatpénel oe Sedopéva cvpPartd pe PCL ya Ttov Laser]et.

ESw elval to apyeio /etc/printcap pe pla Kataywplon ywa €vav eKTUMWTH TOU XPnolpomolel To
TAPATAVW QIATPO:

#

# /etc/printcap for host orchid

#

teak|hp|laserjet|Hewlett Packard LaserJet 3Si:\
:1p=/dev/1pt@:sh:sd=/var/spool/1pd/teak :mx#0:\
:1f=/usr/local/libexec/hpif:\
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:vf=/usr/local/libexec/hpvf:

To axko6AovBo script eival éva @iAtpo petatpomniig dedouévwv troff and to cvotnua otolyelobeaiag
groff yla tov ektunwth PostScript® pe évoua bamboo:

#!/bin/sh

#

# pstf - Convert groff's troff data into PS, then print.
# Installed in /usr/local/libexec/pstf

#

exec grops | /usr/local/libexec/1prps "$@"

To mapamdvw script ypnowomotel méAL To 1prps yla va XelpLloTel TNV emkovwvia Pe ToV EKTUTTWTH.
Av 0 EKTUTTWTIG NTAV G TAPAAANAN TOPTA TOTE Ba elyaue, AVTIOETWG, XPNOLUOTTOUJOEL TO AKOAOLOO
script:

#!/bin/sh

#

# pstf - Convert groff's troff data into PS, then print.
# Installed in /usr/local/libexec/pstf

#

exec grops

ESw elval n kataywplon mov xpeldleTal va mpochEGOLE GTO /ete/printcap yla va eVEPYOTTOL|GOVUE
T0 @iATpO:

:tf=/usr/local/libexec/pstf:

ESw elval éva mapddetypa mov Yog eMITPENEL VA EKTLUTTWOOVUE TTOAALO Kwdka Tng FORTRAN. Eivat
éva @iAtpo kelpévou ywa FORTRAN yla 0molov8RmoTe EKTUNTWTH UITOPEL va EKTLUTTWOEL KaTeLvBeiav
amA0 Ke{Jevo. Oa TO EYKATAGTICOVE YL VAV EKTUTIWTY] TTOL ovouagetal teak:

#!/bin/sh

#

# hprf - FORTRAN text filter for LaserJet 3si:
# Installed in /usr/local/libexec/hprf

#

printf "\033&k2G6" && fpr && printf "\033&10H" &&

exit 0
exit 2

Kat 6a mpooBEéoovpe avtn T ypauur oto /etc/printcap yla va €VEPYOTOL|GOVUE TO GIATPO yLa TOV
eKTUTIWTN teak:
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:rf=/usr/local/libexec/hprf:

Kat éva tedevtaio kanwg nepinmioko mapddetypa: Oa nposbesovpe éva @idTpo DVI 610V EKTUTTWTY
LaserJet teak mouv ava@épape mponyovpeva. Katapynv To eUkoAo uépog: avafabuifovpe T0
/etc/printcap pe tnv tomobeaia 6mov PpiokeTal To @idtpo DVI:

:df=/usr/local/libexec/hpdf:

Twpa, T0 SUOKOAO PEPOG: N KATACKELH TOU QIATPOL. Oa YpelaoToVUE €va TPOYPAUUA UETATPOTHG
amn6 DVI-ce-Laser]et/PCL. Ltnv LuAioyl Twv Ports Tov FreeBSD (Seite ZuAioyr Twv Ports) vmapyet
éva tétolo mpoypappa: To 6voua Tov makeTtov eivat dvi2xx. H €ykatdotaon TOL TAKETOU, WAG
TIAPEYEL AKPLBWG TO TPOYPAUUA TTOV ¥peLalopaaote, To dvilj2p, To omoio petatpénel Tov Kwdika DVI
oe kKwdwka ovuPatd pe Laser]et IIp, LaserJet III, kat Laser]et 2000.

To dvilj2p xdvel To @idtpo hpdf apketd mepimAoko amd tn otiyur) mov to dvilj2p Se umopel va
Swapdacel amd to standard input. Xpeldfetat va SoLAEPeEL pe KATOLO Ovoua apyeiov. Axoun
XELPOTEPQ, TO OVOUA TOL apyelov mpemel va TeAewwvel og .dvi KL emopyévwg n xprion Tov /dev/fd/0 wg
standard input efvat mpoBAnuatiky. Oa ymopovoaUE VA AVTIHETWTICOVUE TO TPOPANUA
Snuiovpywvtag (cuPPoAKoVE) §ecU0VG PUe KATTOLO TTPOCWPLVO Gvopa apxelov (oL va TEAELWVEL O€
.dvi) ywa to /dev/fd/0, xat ye avtd Tov Tpdmo va eEavaykdoovpe to dvilj2p va Stafddlel amd To
standard input.

Axoun éva mpéBAnUa oL MPOKVTTEL E{val TO YEYOVOG TTwG SEV UTTOPOVUE VA XPNOLUOTOL{CGOVUE TO
/tmp yla Tov TpocwpLvo §eapo. Ot cupfoAkol Seouol aviikovv 6Tov XpioTn Kat atnv oudda bin, evw
T0 @iATpo TpéxeL oav xpriotng daemon. Emiong otov katdAoyo /tmp eivatl evepyo to sticky bit. To
¢@iAtpo pmopel va Snulovpynoel To §eopd, aAAd Sev Ba eival tkavo va tov efaAeipel kal va tov
a@apgael amo Tn oTyun oL avtdg Ba avrKkel o€ SLAQOPETIKO XPNOTN.

AvtiBeta, To @iAtpo Ba @TIAgeL To cLPPOAKO link oTov TPEYOVTA KATAAOYO, TTOL €lval 0 KATAAOYOG
napoyétevong (spooling) (kat mov mpoacdlopifeTal and v kavotnTa sd oto /etc/printcap). Avto
elval To TéAelo Y€pog ya va SovAgvouvv ta QIATPa, e8KA AGyw TOL OTL (LEPLKEG POPEG) LTTAPYEL
TEPLOCOTEPEG EAEVOEPOG XWPOG GTO §{0KO GTOV KATAAOYO TTapoxETevaong (spool) amd dtL aTo /tmp.

Kat teAkd, 1800 T0 @iATpo:

#!/bin/sh

#

# hpdf - Print DVI data on HP/PCL printer
# Installed in /usr/local/libexec/hpdf

PATH=/usr/local/bin:$PATH; export PATH

#

# Define a function to clean up our temporary files. These exist
# in the current directory, which will be the spooling directory
# for the printer.

#
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cleanup() {
rm -f hpdf$$.dvi
+

#

# Define a function to handle fatal errors: print the given message
# and exit 2. Exiting with 2 tells LPD to do not try to reprint the
#

#

f

job.

atal() {
echo "$@" 1>&2
cleanup
exit 2

}

#

# If user removes the job, LPD will send SIGINT, so trap SIGINT
# (and a few other signals) to clean up after ourselves.

#

trap cleanup 1 2 15

#

# Make sure we are not colliding with any existing files.
#

cleanup

#

# Link the DVI input file to standard input (the file to print).

K
In -s /dev/fd/@ hpdf$$.dvi || fatal "Cannot symlink /dev/fd/@"

#

# Make LF = CR+LF

#

printf "\033&k26" || fatal "Cannot initialize printer"

Convert and print. Return value from dvilj2p does not seem to be

#
#
# reliable, so we ignore it.
#
dvilj2p -M1 -q -e- dfhp$$.dvi

#

# Clean up and exit
#

cleanup

exit 0
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16.4.1.4.5. Avtopatomownuéveg Metatponég: Mia Evaidaktiki) ota ®idtpa MeTatpomig

OAa ta @iATpa petatpomng umopetl va TANpovv 10 MEPLPAAAOV EKTUTIWOEWY GAG, OAAA VTTOXPEWVOUV
Tov Xpriotn va npoadlopiCel (otnv ypauun evtoAwv tov lpr(1)) mowd anod avtd Ba xpnowpomnownOel. Av
oL xprioteg oag Sev eival WSlaitepa egokelwpévol pe Toug HYY, To va mpémel va ava@épouv kKdbe gpopd
éva @iAtpo mBavwg va eivat evoxAntikd. Elvat akdua xelpotepo wotdoo va yivel AavBaouévn
enmoyn @iAtpov, To omoio Ba ekteAeoTel € aKATAAANAO Yyl avTO TUTIO ap)eiov, kal Ba mpokaAEaeL
TNV OTATAAN EKATOVTASWV GEALSWV XapTLOV.

Avti va eykataotioete onolodrimote @iAtpo petatponic, unopel va BéAete va SokludoeTe va €xete
éva OiATpo Kelpévou (a@ov eival To TPOEMIAEYUEVO GIATPO) TTOL VA AV VEVEL TOV TUTO TOL apyeiov
1o €xel {nTnOel va extunwOel kal va ekteAel avtépata to KatdAAnio @iAtpo petatpomic. Epyaieia
ocav to file pmopovv va cag Bonbricovv. Mmopet va eivat §U6K0A0 va MPOocSLopLeTOVY 0L SLAPOPEG
UETAEY KAmolwV TUTIWV apyelwv-aAAd, @uokd, pmopeite mdvta va mapéxete @IATpa UETATPOTNG
EL81KA yLa QUTEG TIG TEPUTTWOELG,.

H ZuAdoyr Twv Ports tov FreeBSD €xetl éva @IATPO KeLWEVOL oL eKTEAEL AVTOUATEG UETATPOTIEG KOl
ovopadgetat apsfilter. Mmopel va aviyvevel anAd keipevo, PostScript®, DVI kat oxe80v omolodnmote
TUTIO apyelov, va eKTeAEl TNV KATAAANAN LETATPOTTH, KAL VA EKTUTIWVEL.

16.4.1.5. ®iAtpa E§6So0v

To ocvotnua mapoyétevong LPD vmootnpifel évav akoun TtUmo @ATpouv 7oL {6WG va unv €xete
eEepevviioel akoua: to @iAtpo €€68ov. To @iATpo €€680v mpoopileTal udvo yla eKTUMWON ATTAOV
KELWEVOL, OTWG TO QIATPO Kelpévov, aAAd pe TOAAEG amAomouioels. Eav xpnowponoteite @iAtpo
€€060V aAAG O)L {ATpO KELPEVOD, TATE:

* To LPD &exwvd €va @iAtpo €£680L udvo pia @opa ya 0An tnv epyacia, avti éva xwplotd yla kdbe
apyelo g epyaociag.

* To LPD 8ev @povtiCel va avayvwpioel v apyi i T0 T€Aog Twv apyelwv péoa otnv 8la Tnv
epyaocia 6tav ypnowuomoteital To @iAtpo e€6dov.

* To LPD 8ev mepvdel oo @idTpo ta dedouéva el6050L TOL XProTN 1] TO OVOUA TOU UNYXaviUaTog,
enouévwe 8ev mpooplleTal yla Katapétpnon eKTLUNWUEVWY oeAidwv. To @idtpo €€08ov S€xetal
uovog i mapauétpoug: +filter-name -wwidth -llength

Omov to width eivat and Tnv KavotnTa pw Kat o length eivat and v wavotnta pl ywa tov
OUYKEKPLUEVO EKTUTTWTH.

MnVv mapacVpeaTte Ao TNV anAdTNTA TOL GIATpoL edSov. Av embupeite kdOe apyelo plag epyaociag
va &ekwva oe pla véa oeAiba, to @idtpo €£0dov Sev kdvel yia oag. Xpnolwonoujote €va QIATpo
KELWEVOL (YVWwoTO Kal wg @iAtpo eloddov). Aeite tnv evotnta Eykatdotacn ®iAtpov Kelpévou.
EnutAéov, éva @iAtpo €080V elval 6TV TPAYUATIKOTNTA JTLO TTEPITTAOKO POV TPETEL VA €CETACEL TNV
poN Twv byte mov amootéAAetal mPog avtd yla el8kovg yapaktnpes flag kal mpémel va oTéAvel
0N|UaTA GTOV EAVTO TOL yla Aoyaplacud tov LPD.

QaoT1000, €va eiATpo €¢68ov elval avaykaio av Bélete oeAibeg ke@aAiSag Kal XpeldleTal va OTEAVETE
axkoAovBieg Sla@uyng 1 dAAeg akoAovBieg apyLKomoinong MPOKELUEVOL VA TIG EKTUNIWOETE. (AAAG
elvat enlong pdrato av Bérete va Ypewvete oeAldeg ke@AISag 0TOV A0yaplacud ToL AVTIGTOL(OV
xprotn, amo tn otiyur mov to LPD 8ev oTtéAvel kKauld TAnpo@opia yla Tov XprioTn 1 TOV LITOAOYLOTH
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070 QiATpo €€680V.)

To LPD emitpémnel TNV cLvOTAPEN EVOC GIATPOL €060V KAl AAAWY QIATPWV (KELWEVOU 1] SLAPOPETIKOV
TUTIOV) OTOV {810 eEKTLNIWTH. L€ AVTEG TIG TTEPUTTWOELS, TO LPD Ba Eexkvd o @idtpo €€680v povo yua
NV eKTUTIWON TNG oeAiSag kepaAidag (Seite tnv evotnTa LeAideg KepaAisac). To LPD Ba avaugével to
@iAtpo €fodov va orauartiost amdé uovo tov OTAV TOL otTeidel Vo bytes: éva ASCII 031
axkoAovBovpevo and €va ASCII 001. Otav éva @idtpo e€0dov BAEnel avtd Ta §vo bytes (031, 001), 6a
TMPEMEL VA oTapatd otéAvovtag ofua SIGSTOP otov eavtd touv. Otav to LPD 0OAOKANpwOEL TNV
EKTEAEDN KAl TWV LTIOAOITWY PIATPpWYV, Ba emavekKLvroel TO0 GIATPO €£080V GTEAVOVTAG TOV TO orjUa
SIGCONT.

Av vrtdpyet @idTpo €060V, aAAA Sev vrtapyet PIATPO Kelwévou Kal To LPD §ovAevel oe epyacia amAov
Kkelwévou, o LPD ypnotyomolel To @iATpo €£680L yla v ektéAeon NG epyaciag. OMwg avapépaye
Kal Topamnavw, To eidtpo e€68ov Ba ekTunmwoel kdBe apyeio epyaciag otn oepd, Siywg SvvatoTnta
TAPEUPOANG KeEVNG aeAidag i} AWV puBuicewv atnv Tpo@odoacia YapTiov, Kat Tlavwg auto va unv
elvat emBuunTo. LxedOv o€ OAEG TIG TEPUTITWOELG, Oa X pelaaTeite Eva GIATPO KELPEVOU.

To mpdypappa 1pf, mov avapépape vopitepa oav QIATPo Kewévou, unopel va Tpetel kKat oav IATpo
€€0dov. Av ypeldleote €va ypnyopo @iAtpo €t68ov aAld Sev BéAete va ypdlete TOv KwSKa
aviyvevong Twv byte kal Tov KwSIKa amooTtoAlg onuatwy, dokwudote to 1pf. Mmopeite eniong va
xpnowonowoete to 1pf péoa amd €va shell script to omoio Ba xelpifetar TOLG KWEKOVG
apywonoinong mov {owg va XpeLdletal 0 EKTVTWTAG.

16.4.1.6. 1pf: éva ®iAtpo Kerpévov

To mpoypappa /usr/libexec/lpr/lpf mov mapéxetat pe tn Stavoun ekteAéouwv tov FreeBSD eival éva
@{ATpo keévou (eiATpo €10680V) Tov uropel va mapaypagonotel Tnv €€odo (epyacieg mov €xovv
otaAel e lpr -1), va emrpénel tnv StéAevon literal yapaktpwv (epyacieg mov €xovv otaiel pe lpr
-1), va puBbuiCet Tnv B€on exTOTTWONG UE TN Xprion xapaktipwv backspace kal tab otnv epyacia, kat
Vo KAVEL KATAUETPNON TWV EKTUTTWHUEVWVY GeEALSwV. Eniong umopel va evepyel xat oav @iAtpo e€ddov.

To 1pf elvat katdAAnAo yia Sidpopa meplfdArovta ekTOMWONG Av kat Sev €xel SuvatoTnta
QTTOOTOANG AKOAOLOLWY apyLKOTTIOiNoNG 0TOV EKTUTWTY, lval eVKOAO va ypavete éva shell script yia
va K&vete TNV anapaitntn apykonoinon kal va ekteAécete énelta to 1pf.

I'a va kdvel cwotd katapétpnon oeAibwv, To 1pf ypeldletal KATAAANAEG TUUEG YLA TIG LKAVOTINTEG pW
kal pl oto apyeio /etc/printcap. Xpnotpomolel avtég TIg TIPEG yla va poadlopioel mdéoo keipevo
umopel va xwpéoel oe pia oeAiba kat and mooeg oeAibeg amoteAeital n epyacia Tov ypriotn. T'a
TIEPLOCOTEPEG TTANPOPOPIEG GYETIKA UE TNV KATAUETPNON GeEA{SwV, cuuPovAevTeite TNV Katapétpnon
Xpriong Extunwtwv.

16.4.2. LeAideg KepaAidag

Av €yete apkeToUS XPNOTEG, Kal OAOL TOUG XPNOLUOTIOLOVY SLAYOPOLG EKTLTIWTEG, TOTE TOAVWG Va
Bewpeite TG geAiSeg kepaAlSag wG avaykaio Kako.

OL oeAifeg ke@aAidag, yvwotég emiong kal wg banner 1| geAibe¢ burst avayvwpifouv ce OOV
aviKouV oL epyacieg YETA TNV EKTUTIWON TOLG. LLVHOWG TVTTWVOVTAL UE HEYEAQ, évTova ypauuaTa,
Kal {(0wG pe SLaKooUNTIKA mePLypAUUATA, WOTE G Ula oTolfa EKTUMWOEWV va Eexwplfovv and ta
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TIPAYUATIKA £YYpa®a PYACLWY TWV XPNoTwV. EMTpEMOLY €TGL 6TOVG XPHOTEG va Bpiokouv ypriyopa
TIG epyacieg Tovg. To TTPOPAVEG PELOVEKTNUA O€ pla oeAlda ke@aAidag eival mwg mpokelTal va
ekTUTIWOEL Yo akoua oeAiba yla kdOe pia epyacia. H e@riuepn xpnooTnta Toug Stapkei Atya Aemntd,
KOl 0 TPOOPLOUOG TOug eival 0 kdASog aypriotwv/avakVkiwong. (Ilapatnpiote mMwG oL CeAlSeg
Ke@aAibag eival avd epyaoia, kat 6L ava apyelo oe pla epyacia, EMOUEVWS TO AXPNOTEVUEVO XapTL
lowg va unv etvat T6co moAV).

To cVotnua LPD pmopel va mapgyel autopata oeAlbeg KEQAASAG yla TIG EKTUMWGCEL OAC, AV O
EKTUTIWTAG oag Uropel va ektunwoel dueca amAd keipevo. Av €xete ekTunmwTh PostScript®, Oa
XPELAOTEITE €va EEWTEPLKO TTPAYPAUUA VLA VO SNULOVPYNCETE TNV oeAlSa kKe@aAiSag. Aeite To LeAibeg
KepaAiSag oe ExTunwtég PostScript®.

16.4.2.1. Evepyomoinon LeAidwv KepaAidag

LtV evotnta Baowkég Pubuicelg EXTUMWTWY, AmeEvepyomoljoaue TIG oeAibeg Ke@aAiSag pe tnv
Kataywplon sh (onuaivel "suppress header") oto apyeio /etc/printcap. T'ia va evepyomoujoeTe TIg
oeAibeg ke@aAiSag yla KATTOLOV EKTUTTWTY, ATTAA APALPESTE TNV KAVOTNTA Sh.

AxoUyeTal eVKoAo, §ev vouilerte;

'ETol elval Towg xpelaotel va mapéxete eva @IATpo €€680VL yla va oTelAeTe EVTOAEG apyLkomoinong
otov eKTUNWTH. ESw eival éva mapadetypa @idtpov €060V yla EKTUMWTEG GLUUPBATOVG PE TOV TUTTO
PCL tng Hewlett Packard:

#!/bin/sh

#

# hpof - Output filter for Hewlett Packard PCL-compatible printers
# Installed in /usr/local/libexec/hpof

printf "\033&k2G6" || exit 2
exec /usr/libexec/1pr/1pf

[IpocSiopiote v Sadpoun} mpog 10 Yidtpo €¢6dov otnv kavotnta of. Agite tnv evotnTa d®idtpa
EZ080V yla epLocOTEPEG TANPOPOPLEG.

ESw elvat éva mapddetypa apyeiov /etc/printcap yia tov ektunmwth teak amd to mponyovuevo
napadetypa. Evepyonoujoape tig oeAideg ke@aAidag kat mpocBéoape To mapandvw QiAtpo egodovu:

#

# /etc/printcap for host orchid

#

teak |hp|laserjet|Hewlett Packard LaserJet 3Si:\
:1p=/dev/1pt@:sd=/var/spool/1pd/teak :mx#0:\
:if=/usr/local/libexec/hpif:\
:vf=/usr/local/libexec/hpvf:\
:0f=/usr/local/libexec/hpof:

Twpa, 6Tav oL YPHOTEG EKTLTIWVOLV gpyacieg atov teak, Oa maipvouv kat pia oeAida ke@aiibag avd
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epyaotia. Av oL xprioteg BéAovv va {odevouv xpovo YAXvovTag yla TI§ EKTUTIWCELG TOVG, UTTOPOVV va
napeuntodicovv TIg oeAibeg KePAAISag amooTEAAOVTAG TIG EpYacieg Toug Ue 1pr -h. Aelte TNV evoTnTa
Eniioyég ZeAldwv Kepalbag yla meplocoTepeg eMA0YEG TOL 1pr(l).

To LPD otéAvel To Yapaktipa aAlayng oeAidag (form feed) apuéowg petd tn oeAida

o KEQAALSAG. AV 0 EKTUTIWTAG 0AG XPNOLHOTIOLEL SLAPOPETIKO YapaKTpa 1 akoAovbia
XOPOKTPWV yla TNV aAAayr oeiibag, mpoodlopiote Ta ye v wavotnta ff oto
apyelo /etc/printcap.

16.4.2.2. 'EAeyx0G ZeAidwv KepaAidag

Metd Vv evepyomoinon twv ceAldwv ke@aAidag, To LPD Ba mapdyel pila emunkn kepaiiba, pia
0AOKANPN ceAlSa pe peydAa ypauuata Tov mTpoadlopilel Tov xpnaotn, tov vmoAoylatr (host), kat tnv
epyaocia. ESw eitvat éva mapddetyua (n kelly ektimwoe v epyacia pe ovoua "outline" amd tov
LTTOAOYLOTH rose):

k 11 11
k 1 1
k 1 1
k k eeee 1 1 y y
k k e e 1 1 y y
k k eeeeee 1 1 y y
kk k e 1 1 y y
k k e e 1 1 y yy
k k eeee 111 111 yyy y
y
y y
YYYY
11
t 1 i
t 1
0000 u u ttttt 1 ii n nnn eeee
0 0 u u t 1 i nn n e e
0 0 u u t 1 i n n eeeeee
0 0o u u t 1 i n n e
0 0O U uu t t 1 i n n e e
0000 uuu u tt 111 iii n n eeee
rrrr 0000 SSSS eeee
rm r o 0o s s e e
r 0 0 SS eeeeee
r 0 0 Ss e
r 0 0o s s e e
r 0000 SSSS eeee

Job: outline
Date: Sun Sep 17 11:04:58 1995
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To LPD mpocBétel pla evtoAr] adiayng oeAidag (form feed) petd amd avtd to Keipevo €10l WOTE N
epyaocia va &exwvnoel oe véa oeAida (eKTOg av €xete mpoadlopioel Tnv kavotnta st (suppress form
feeds) ywa Tov ekTunwTH oTO ap)elo /etc/printcap).

Av mpoTiudte, to LPD pmnopel va @TIAgeL pla utkpotepov urikovg kepaiiba. lipoadlopiote sb (short
banner) oto apyeio /etc/printcap. H oeAida ke@aiidag Oa polalel cav avti:

rose:kelly Job: outline Date: Sun Sep 17 11:07:51 1995

To LPD tunwvel (amd mpoemdoyr) mpwta TNV oeAida ke@aAidag, kat petd tnVv epyacia. T'a va
avTLOTPEYETE TNV CGELPQ, Xpnotuonowjote TV kavotnta hl (header last) oto apyeio /etc/printcap.

16.4.2.3. Katauétpnon pe LeAideg KepaAidag

H xprion twv mpoeykateoTnUéVwy ceAlbwv ke@aAidag tov LPD 0LGLAOTIKA ULTOYPEWVOLV TNV
TAPNON TOL TMAPAKATW KaAvOva OTAV KAVOUUE KOATAUETPNON XPNoNnNg Tov ekTtunwth: Ol oeAideg
KEQAALSag mpémel va SlatiBevtal eAevbepa (Siyws ypéwan).

Tati;

ALOTL TO PIATPO €080V elval TO HOVASIKO EEWTEPLKO TTPOYPAUUA TIOV EXEL TOV EAEYXO OTNV EKTVTIWON
NG KePaALSag xat Ba Yropovoe va KAVEL KATAPETPN O, AAAA wOTOC0 SeV apEXEL Kapia mAnpopopia
ylw Tov yprotn 1 Tov vmoAoyloth 1| Kamolo dAAo apyeio katauétpnong, emopévwg 8ev yvwpilel oe
TIOLOV VO aT0SWCEL TNV XProN TOL EKTLUNIWTH. Agv apkel amAd va "npocBéoete pia akoun oeAida otnv
KatauéTpnon" TPOTOTIOWVTAG TO GIATPO KELWEVOL 1 0TtoLodNToTE AAAO iATpo peTtatpomng (To omoio
Slabétel TIG TANPOYOPIleG XPOTN KAl LTTOAOYLOTH), QO TN OTLYUN TOU OL XPrOTEG €XOULV TNV
duvatdtnTa va mapeunodicovv Tig oeAibeg ke@aAibag ye 1pr -h. Oa ynmopovoav mAAL va XpewBovv
yla oeAideg ke@aAidag mov Sev ektunmwoav. Bacwkd, n 1pr -h Ba elval n mpoTipwpevn emtioyr o éva
mePBAAAOV TTIOL Ol XPNOTEG €XOUV OLKOAOYLKH oLVElSnon, aAAd Sev umopeite Mpaypatikd va
TIAPOTPUVETE OTIOLOVSNTTIOTE VA TN X P OLUOTTOLHOEL.

Agv glvat apketd anAd kdBe @iAtpo cag va Snuiovpyel ) §ikid Tov oeAiba kepaAidag (€ToL wote va
umopel va YpeWveL Ue avTO TOV TPOTO). AV 0L XPNOTEG EMOVUOVY TNV EMLAOYY TTAPEUTOSLONG TWV
oeAibwv ke@aAibag pe 1pr -h, Ba cvveyicovv va TIg maparaufavouy - Kal va XPEWVOVTAL YLo AUTEG -
a@oV to LPD Sev €xel SuvatotnTa va TEPACEL G 0TTOLOSATIOTE GIATPO TNV €mIA0YN -h.

ETOUEVWG, TTOLEG ETIIAOYEG EXETE;
Mmopeite:

* Na anodexbeite tnv vOSeLEN ToL LPD Kal va TTapEYETE TIG GEALSEC KEPAALSag eAeVBepa.

* Na eyKataoToeTE EVAAAKTIKEG AVoeLG avti Tov LPD, 0nwg to LPRng. H evotnta EvaAAaKTIKESG
AVoelg yl tov Etavtap Spooler Sivel meplocOTtepeg TANPOQ@OpPieg yla GAAEG €QUPUOYEG
TIOPOXETELONG TIOV UTopeite va xpnowonoujoete avti ya to LPD.

* Na ypayete éva €€vmvo @idTpo €€080v. YO KAVOVIKEG ouVONKeG, Eva "OIATpo €€680V" Sev KAvel
Tinote mapamdvw amo TNV apyLKOTIOiNoNn €vOg EKTUMWTA N UEPIKEG QTAEC UETATPOTIES
xapaktpwv. Eivat katdAAnAo yla oeAideg kepaiidag kat yia epyacieg amAov kewévou (dtav Sev
vITapxeL @iAtpo (eLl00680V) KelwEVov). AAAA av LTApXEL GIATPO KEWWEVOL yla epyacieg amAov
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KeLUEVOU, T0Te To LPD Ba evepyomolel To @iAtpo €€680L pdvo yla tig oeribeg keparibag. Kat to
@iAtpo €€660v pmopel va avaAvel To Kelpevo tng oeAldag ke@aAidag mov Snulovpyel to LPD yua
va mpoacdlopifel Tov XpioTn Kal TOV LTTOAOYLOTH, WOTE VA XPEWVEL TIG 0eAlSeg ke@aAidag. To udvo
eMUTAE0V MPOPANUa pe avth T uéBodo elval mwg To @iAtpo €€680v eEakoAovbel va un yvwpilet
mold apyelo katauéTpnong va xpnotpomnotioet (8ev Tov €xel 500l To Gvoua Tov apyelov amd tnv
kavotnta af), aAAd av to dvopa tov apyeiov oag eival yvwotod, UWTOPELTE VA TO EVOWUATWOETE
anevBeiog otov kwdka Tov E{ATpov €€ddov. T'a va StevkoAvvete Tnv Sladikacia avdAivong,
xpnotwdomoujote v avotnta sh (short header) oto /etc/printcap. Towg mdAL 6Aa avtd va elvat
LTTEPPOALKA KOTILAOTIKG, €V elval olyovpo Twg oL xproteg Ba eKTIUACOLY TOV YEVVALOSWPO
Sl ELPLOTH GLOTNUATOG TTOV EMLTPETEL EAEVOEPA TIG GEALSEC KEPAALSAG.

16.4.2.4. LeAideg KepaAidag oe ExTutTEG PostScript®

Onwg mepypdpape mapandvw, to LPD pmopel va Snuovpynoel pia oeAiba ke@aiibag amAov
KELUEVOL, KATAAANAN yla TTOAAOVG eKTUTTWTEG. Ol EKTUMWTEG PostScript®, @uolkd, Sev pumopovv va
TUTWOOLV KatevBelav amAd kelpevo, emopévwg avty n duvvatdotnta tov LPD ywa TIg oeAideg
KeEPAALSag elval dxpnotn og avth TV mepinTwon.

'EVag mpo@avig TPOToG va TapeYovTal ceAibeg ke@aAidag etval va dnuiovpyovvtal ammd kabe @iAtpo
UETATPOTIAG KaL To QiATpo kelpévou. Ta @idtpa Ba mpemel va §€xovTal WG TAPAUETPOVE TO GVOUA TOV
XPHOTN KAl TOL LITOAOYLOTH WOTE VA SNULOVPYOVV TNV KATAAANAN oeAlSa kKe@aAiSag. To pelovEKTNUA
avtig NG uebodov eival mwg ol xproteg Ba ekTLMWVOLY TTAvTa ceAlba ke@aAiSag, axoun KL av
amooTéAAOLVY TNV epyaacia Toug pe 1pr -h.

EmtpéPte pag va egepevviicovpe avtr ™ nEBodo. To akdAovBo script S€xetal TPELG TAPAUETPOUG
(to 6vopa xprotn - login name, 7o évopa Tov LITOAOYLOTY - host name, kal To dvoua epyaciag) Kat
Snuiovpyet pia amr oeAiba ke@aAidag PostScript®:

#!/bin/sh

#

# make-ps-header - make a PostScript header page on stdout
# Installed in /usr/local/libexec/make-ps-header
#

These are PostScript units (72 to the inch). Modify for A4 or
whatever size paper you are using:

= o = =

page_width=612
page_height=792
border=72

#

# Check arguments

#

if [ $# -ne 3 ]; then
echo "Usage: ‘basename $0' <user> <host> <job>" 1>&2
exit 1

fi
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#

# Save these, mostly for readability in the PostScript, below.
#

user=$1

host=$2

job=$3

date="date"

#

# Send the PostScript code to stdout.
#

exec cat <<EOF

%!PS

% Make a thick, unpleasant border around the edge of the paper.

$border $border moveto

$page_width $border 2 mul sub @ rlineto

0 $page_height $border 2 mul sub rlineto
currentscreen 3 -1 roll pop 100 3 1 roll setscreen
$border 2 mul $page_width sub @ rlineto closepath
0.8 setgray 10 setlinewidth stroke @ setgray

o

o

Display user's login name, nice and large and prominent

o

/Helvetica-Bold findfont 64 scalefont setfont
$page_width ($user) stringwidth pop sub 2 div $page_height 200 sub moveto
($user) show

o

o

Now show the boring particulars

o

/Helvetica findfont 14 scalefont setfont
/y 200 def

[ (Job:) (Host:) (Date:) ] {

200 y moveto show /y y 18 sub def }
forall

/Helvetica-Bold findfont 14 scalefont setfont
/y 200 def
[ ($job) ($host) ($date) 1 {
270 y moveto show /y y 18 sub def
} forall
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o

% That is it

o

restore
showpage
EOF

Twpa, kabéva and ta eIATpa YETATPOTAG KAl TO GIATPO KELWEVOL UTTOPOVV VA KAAEGOULV TO SCript,
TPWTA Yl va Snuiovpyroovy tn ceAiba ke@aAiSag, kal €MELTa yla VA EKTLUTIWOOLV TNV €pyacia Tov
xpriotn. AkoAovBel To @idtpo petatponrig DVI mov Sei&ape vwpitepa, el8kd SLapopPWUEVO yla va
QTIAZoVUE Ula oeAiba ke@aAidag:

#!/bin/sh

#

# psdf - DVI to PostScript printer filter
# Installed in /usr/local/libexec/psdf

#

# Invoked by 1pd when user runs lpr -d

#

orig_args="$@"

fail() {
echo "$@" 1>&2
exit 2

ks

while getopts "x:y:n:h:" option; do
case $option in
x|y) ;; # Ignore
n) 1ogin=$0PTARG ;;
h) host=$0PTARG ;;
*) echo "LPD started ‘basename $0‘ wrong." 1>&2
exit 2
esac
done

[ "$login™ ] || fail "No login name"
[ "$host" ] || fail "No host name"

( /usr/local/libexec/make-ps-header $login $host "DVI File"
/usr/local/bin/dvips -f ) | eval /usr/local/libexec/lprps $orig_args

[Moapatnpriote mwg T0 QIATPO MPEMeL va avaAvoel TNV Alota mapapéTpwy yla va mpoadlopioel to
ovopa xpnotn xat vmoAoyloth. H pébodog avdivong eival mapoyola kat ywa ta vrolouta @iAtpa
uetatpomic. To @iAtpo kewwévou maipvel €va eAa@pws SLAPOPETIKO CET TMAPAUETPWY, (Seite TNV
evotnta Ilwg SovAgvouy ta PiAtpa).
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OTWG aAVAPEPAUE TTPONYOVUEVA, 0 TTAPATTAVW GYESLAGUAG, AV KAl TTPAYUATIKA OTTAGG, QTTEVEPYOTTOLEL
NV €AoY "mapeunodilong oeAldwv ke@aiidag" (tnv emAoyn -h) tov 1pr. Av oL xproteg embupovv
va owoovv €va §€vtpo (] Alya xpruata, av xpewvete TIg oeAideg ke@aAidag), Sev Ba vapyeL TPOTOG
yla va yivel autd, and tn otiyun mov Kabe eKTOMWon Héow Twv GIATpwv Ba cuvodeveTal kKal anod pla
oeAiba ke@aAiSag yla kdbe epyaoia.

T'wa va emTp€PeTe 6TOVE XPHOTEG VA QITEVEPYOTIOLOVV TIG GEALSeC Ke@aAiSag avd epyaaia, Ba mpemet
va XPNOMOTIOU|0ETE TO TEXVAOUA TOL TaApovcldcape otny evotnta Katapétpnon pe ZeAldeg
KepaAidag: 8nAadny va ypayete éva @idtpo €€660v mov va avaAvel Tnv ceAida kegaAiSag mov
Snuovpyeitat amd to LPD kat va kKatackevdlel yta PostScript® €kdoon. Av 0 xpoTtng oTelAel pia
epyaota pe lpr -h, Tdéte ovte T0 LPD, 0UTE TO QiATPO €€060L Ba PTIALOVV GEALSA KEPAALSAG. Ee OAEG
TIG QAAEG TIEPUTTWOELG, TO Q{ATpo €£680vL Ba Safdlel To keipyevo amd to LPD kat Ba otéAvel Tov
KATAAANA0 KwSka PostScript® oTov eKTUNMIWTH WOTE VA EKTUTIWVETAL I oeAlSa ke@aAiSag.

Av éyete exTunwTA PostScript® pe oelplaxn ovvdeon, umopeite va kdvete xprion t™ng lprps, n omoia
ouvodevetal and éva @iAtpo €¢o68ov, 10 psof, To omoia kKAveL Ta TAPATTAVW. ZNUELWOTE TIWG TO psof
8ev xpewvel yla TIg oeAibeg ke@aAiSag.

16.4.3. EKTUTTWGELG UEGW ALKTVOU

To FreeBSD vmootnpifel TIC eKTLUMWOELS UEow SlKTVOL: Umopel va oteidel epyacieg oe
QITOUOKPLOUEVOLG EKTUTWTEG. H €vvola TG SIKTLAKAG EKTUTIWONG AVAPEPETAL YEVIKA o€ SV0
SlapopeTikd mpayparta:

* IIpooBaon oe ekTLMWTH oLvSedepévo ae anopakpvouévo vmoioyloty (host). Eykabiotdte €vav
EKTUTTWTA UE oLUPATIKY celplakl 1 mapdAAnAn ocvvdeon oe €va vroAoyloth. ‘Enelta, pubuifete
70 LPD ylwa va evepyomnownOei n mpocoBacn oTov EKTLUNIWTH A0 AAAOVG LITOAOYLOTEG TOU SIKTLOV.
H evétnta Extunwtég Eykateotnuévol o€ ATOHOKPULOUEVOULG YTOAoyloTég egnyel TIg
anapaitnTeg eVvEPyeELEG.

* IIp6oPaon oe ekTLNIWTH ouvvdedeuévo katevbeiav oto Siktvo. Ektog (§ avti) ™g ovuBatikig
OEPLOKAG 1 TAPAAANANG BUPAG, O EKTUMIWTAG TIPEMEL VA €XEL EMUTPOCOETA Pl SIKTLAKN
Slacvvdean. Evag TETolog eEKTUTWTIG SOVAEVEL WG EEAGC:

o Mmopel va kataAapaivel 0 mpwtdékoAro LPD kat va Snuiovpyel ovpd avayovig yla Tig
epyaocieg mov mPoépxovTal amd QMOUOKPULOUEVOUG LTTOAOYLOTEG. Le auTh TNV TepimTwon,
evepyel oav €vag Kavovikog LTTOAOYLOTHG TTOU ekteAel To LPD. AxkoAovbrote v iSla
Stadwkaotia pe v evétnta Extunwtég Eykateotnuévol oe ATTOUOKPLUOUEVOUG YTTOAOYLOTEG
Yl VO EYKATAOGTGETE AVTOV TOV EKTUTTWT).

o Mmopel va vrmootnpifel ovvdeon Siktvakiig pong SeSopévwy (data stream). Xe avti Tnv
mepInNTWON, "oLVEEETE" TOV EKTUTIWTH O€ €vav LTTOAOYLOTH cLVEeSeuévo aTo SiKkTLO, 0 0TT0(0G
Ba elval vmevBuLvoOg yla TNV TOPOXETELON TWV EPYACLWV KAl TNV ATOCTOAN TOUG GTOV
ekTunwTA. H evotnta Extunwtég Me Luvééoelg AkTuou Sivel pueplkéG GUUPBOVAEG yla TV
EYKATAOTAON EKTUTTWTWV AVTOV TOV TUTIOV.

16.4.3.1. EkTuntwtég Eykateotnuévol 6e ATOUaKPLUGUEVOUG YTTOAOYLOTEG

To ovotnua mapoxétevong LPD €xel evowuatwyévn LITOGTAPLEN Yla TNV QTTOGTOAN €EPYACLWV OE
AAAOLG VLTTOAOYLOTEG TIOL eKTEAOVV To LPD (] mouv eivat ovpPatol pe to LPD). Avtd To0
XAPAKTNPLOTIKO OAG EMITPETEL VA EYKATACTACETE £VAV EKTUTIWTI O€ €VA UTTOAOYLOT Kal va €XETE
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npdofacn oe avtdv amd dAAovG. Emiong SovAevel Kal Ue EKTUMIWTEG TIOL €XOLV SIKTUAKEG
Stacuvééaelg mov katarapaivouv to mpwtOKoAA0 LPD.

T va gvepyomoljoete auTdV TOV TUTO QTOUAKPUOUEVIG EKTUTIWONG, EYKATAOTIOTE TIPWTA EVAV
EKTUTIWTH O€ €va VTIOAOYLOTH, TOV UT0A0YLaTY] EKTUTTWANG (printer host), XpNOLULOTIOLWVTAG TNV AITAY
EYKATAOTOON EKTUTIWTH OV TTEPLYPAPETAL TNV evOTNnTa Baoikég Pubuioelg Extunwtwv. Kdvte 00eg
npoxwpnuéveg pubuicelg xpeldleote OMwG avagepetat  otlg Pubuioelg Extumwtwv  yua
[Ipoywpnuévoug. EAEyEte tov eKTLUNWTH Kat Selte av S0VAEVEL Ye Ta XOPAKTNPLOTIKA Tov LPD mov
é¢xete evepyomowjoel. Emiong BePawwbeite mwg o tomkdg vmodoyiotric (local host) elvat
e€ovolo80TNUéVOG va xpnotpormotel Tig vinpeasieg Tov LPD oTov amouakpuougvo vroloylaty (remote
host) (8eite ITapeundSion Epyaciwv amd ATTOUAKPLOUEVOLE YTTOAOYLOTEG).

Edv xpnowomoleite ektunwth pe Siktvaky StacLvdeon mov eivat cvuPartog pye to LPD, tdte 0 0
VTTOA0YLOTIG EKTUTTWANG (printer host) eival 0 eV A0yw EKTUTWTNG, KAL TO OVOUA TOU EKTUITWTI) €lval
TO dvopa Tov €XeTe OPLoEL yla TOV EKTLUTIWTY. Agite TNV TeKUNpiwaon OV CLUVOSEVEL TOV EKTLTIWTN
oag Kal/fj Tnv KApTa SIKTLOV TOV.

Av xpnowyomnoleite Hewlett Packard Laserjet pe dvopa ektunwth text Ba yivovtat
(r) avtopata ot petatponég and LF oe CRLF, emouévwg dev xpeldletal va TpELETE TO
et script hpif.

Emouévwg, 6Toug LITOAOUTOVG LTTOAOYLOTEG OOV emlBueite va €xete MPOOPACN GTOV EKTLTIWTH,
QTTAQ KAVTE Lo KATAXWPLON 6TO apyeio /etc/printcap pe ta akdéAovba otolyeia:

1. Ovopdote TNV Kataywplon Oonmwg embupeite: T Sk oag evkoAla mBavwg va Bérete va
XPNOLLOTIOOETE TO (810 Gvopa Kat Ta (Sla TapwvvyLd PE AUTA TOV LITOAOYLOTY] EKTUTTIWONG.

2. Apnote TV ikavotnTa 1p kevi, yla Tnv akpifeta (: 1p=:).
3. Anuovpyniote éva katdAoyo spooling kat mpoasdlopiote Tnv Tomobesia Tov Pe TNV IKAvoTnTa Sd.
To LPD Ba amoBnkevel e8w TIG EPYACiES TPLV TNV AITOGTOAN TOUG GTOV UTTOAOYLOTY] EKTUTTWONG.

4. TomoBeT|oTE TO GVOUA TOV VTIOAOYLOTH EKTUTIWONG OTNV LKAVATNTA rm.

5. TomoBeTNOTE TO GVOUA TOV EKTUTWTH OTNV LKAVOTNTA P, GTOV VITOAOYLOTI] EKTUTTWANG.

AvTo elval 6Ao. Aev xpeladetal va Snulovpynoete Alota @IATPpwWVY HETATPOTING, SlaoTdoelg aeAldag, 1
oTénmote dAAo oTo apyelo /etc/printcap.

ESw elval éva mapddetypa. O vmoAoylotiig rose €xel V0 eKTLNIWTEG, TOV bamboo kat Tov rattan.
BéAovpe va €VEPYOTIOLCOVUE TIG EKTUTIWOELS GE AUTOUG TOUG EKTUTMWTEG YLO TOUG XPHOTEG TOU
amopakpuouévou voAoyloth orchid. ESw eival to apyelo /etc/printcap Tov vmoAoyloth orchid (Seite
o Tiow otnv evotnta Evepyormoinon ZeAlbwv KepaAidag). HEn €xel pla Kataywplon ylwa Tov
ektunwt teak. ESw mpocoBéoape TIG amapaitnteg Kataywpioelg yla toug SV0 EKTUMWTEG TOU
LTTOAOYLOTY| rose:

#
# /etc/printcap for host orchid - added (remote) printers on rose
#
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# teak is local; it is connected directly to orchid:

#

teak |hp|laserjet|Hewlett Packard LaserJet 3Si:\
:1p=/dev/1pt@:sd=/var/spool/1pd/teak :mx#0:\
:1f=/usr/local/libexec/ifhp:\
:vf=/usr/local/libexec/vfhp:\
:0f=/usr/local/libexec/ofhp:

#

# rattan is connected to rose; send jobs for rattan to rose:

#

rattan|line|diablo|1p|Diablo 630 Line Printer:\
:1p=:rm=rose:rp=rattan:sd=/var/spool/1lpd/rattan:

#

# bamboo is connected to rose as well:

#

bamboo | ps|PS|S|panasonic|Panasonic KX-P4455 PostScript v51.4:\
:1p=:rm=rose:rp=bamboo:sd=/var/spool/1pd/bamboo:

To povo 1oL amopevel elval va SnULovpyrioovpEe TOUG KaTtaAdyoug spooling atov koupo orchid:

# mkdir -p /var/spool/lpd/rattan /var/spool/1pd/bamboo
# chmod 770 /var/spool/lpd/rattan /var/spool/1pd/bamboo
# chown daemon:daemon /var/spool/lpd/rattan /var/spool/1pd/bamboo

Twpa, ot xprioteg Tov orchid umopoUv va ekTLMWVOLV oTOV rattan kat otov bamboo. Av, yia
napadetyua, £vag xpriotng tov orchid mAnktpoAoynoet:

% 1lpr -P bamboo -d sushi-review.dvi

T0 ovotnua LPD otov orchid 6a avtiypdpet tnv epyacia otov xatdAoyo spooling
/var/spool/lpd/bamboo kat 6a onuelwwoel mTwg mpokeltat ya epyacia DVI. MOALG 0 LTTOAOYLOTHG rose
éxeL Slabéouo Ywpo atov katdAoyo spooling Tov bamboo, Ta Vo LPDs Ba peTta@épouvv 1o apyeio atov
rose. To apyeio Ba pmel o€ ovpd avapovig GTOV LTTOAOYLOTH rose €wg 0TOL eKTLTIWOEL. BOa petatparmel
ar6 DVI og PostScript® (a@ov o bamboo eival ektunwtrg PostScript®) 6tov vITOAOYLoTH rose.

16.4.3.2. EKTUTTWTEG ue LuvEEoeLg ALKTUOUL

Luyvd, 60Tav ayopalete KAPTA SIKTVOV Yyl EKTUTTWTY, €XETE TN SuvaTATNTA EMIAOYNG §V0 EKEOCEWV:
n uia etvatr mpooopoiwon tov spooler (n mo akpfry é€kdoon) evw n GAAN amAd GaGg EMLTPETEL VA
oTéAvete Sedopéva YEoW AUTIG oAV VA XPNOLUOTTOLOVOATE Uld GELPLAKNA | TTapdAANAn BVpa (n TNV
€¢x8oon). Avti n evoTNTA MEPLYPAPEL TWG va XpnoLyomnoleite tnv @Tnvy €kdoon. T'ia TN 1o akpiLpn
¢x8oon pmopeite va Ppeite meploodtepeg MANPo@opieg atnv mponyovuevn evotnta EXTUNTWTEG
Eykateotnuévol oe ATTOUOKPLOUEVOLC YTTOAOYLOTEC.

H popon tov apyeiov /etc/printcap cag enttpenel va opioete n Stacvvdeon - oelplakh | TapAAANAn
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- Tov Ba ¥pnoLuoToL)oETE, Kal (av xpnolpomoleite oelplakl Stacvvdeon) tov pvbuo baud, mbavoig
eAEyxoLg pong, kabuvoteproelg yla tabs, HETATPOTIEG YL XAPAKTNPESG VEAG YPAUUNG, KAl GAAA. AAAG
8ev vmdpyel TpAMOG va oploeTe pla ovvEeon oe eKTLNIWTH TOL akovLeL oe BVpa TCP/IP f§ dAAo TUTO
Siktoov.

T'a va oteidete Sedopéva oe éva SIKTLOKO EKTLTWTH, XPELACETAL VA AVATITUEETE TIPOypAupaTa
EMKOLVWVIAC TTOL va KaAoUvTaL a0 GIATPpaA KELPEVOL Kal QiAtpa yetatponic. ESw €xovue éva t€Tolo
napadetypa: to script netprint maipvel 6Aa ta Sedopyéva amd to standard input kal Ta oTEAVEL o€
€vav eKTUTWTY ouvdedepévo ato SikTvo. Opiovue oto netprint To Gvopd TOL EKTUTWTH WG TPWTN
TAPAUETPO, KAl TOV aplBud Bvpag atnv omoia cuvdeeTal wg SeVTEPN. ZNUELWOTE WG ALTOG 0 TPOTOG
vnooTnpifel povo emkowvwvia plag katevbuvong (amd To FreeBSD otov ektunmwtr). IToAAol
SikTuaKkol eKTUTWTEG LTTOOTNPICOLY auEi§poun emkovwvia, Kat efval moAv mBavo va embvyeite va
EKUETOAAEVTE(TE TA TPOTEPAUATA TOUG (Yl va €AEYYETE TNV KATAOGTAON TOL EKTUMIWTH, yla
KATAUETPNON EKTLTTWOEWY, KATL.)

#!/usr/bin/perl

#

# netprint - Text filter for printer attached to network

# Installed in /usr/local/libexec/netprint

#

$#ARGV eq 1 || die "Usage: $0 <printer-hostname> <port-number>";

$printer_host = $ARGV[O];
$printer_port = $ARGV[1];

require 'sys/socket.ph';

($ignore, $ignore, $protocol) = getprotobyname('tcp');
($ignore, $ignore, $ignore, $ignore, $address)
= gethostbyname($printer_host);

$sockaddr = pack('S n a4 x8', &AF_INET, $printer_port, $address);

socket (PRINTER, &PF_INET, &SOCK_STREAM, $protocol)
|| die "Can't create TCP/IP stream socket: $!";
connect (PRINTER, $sockaddr) || die "Can't contact $printer_host: §$!";
while (<STDIN>) { print PRINTER; }
exit 0;

Mrnopeite va xpnolponowtjoete avtd To script oe Stdpopa @iAtpa. AG LTTOBECOVUE TTWG EXOVUE Evav
ekTunwT ypauuig Diablo 750-N cuvéedepévo oto Siktvo. O ekTLMWTNG S€xeTal Sedopgva TPOG
eKTUTIWON otnv BVpa 5100. To 6vopa Tov eKTLNIWTH oTo SikTvo eival scrivener. ESw eival to @iitpo
KELUEVOL YLa TOV EKTUTIWTH:

#!/bin/sh

#

# diablo-if-net - Text filter for Diablo printer ‘scrivener' listening
# on port 5100. Installed in /usr/local/libexec/diablo-if-net
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#
exec /usr/libexec/1pr/1pf "$@" | /usr/local/libexec/netprint scrivener 5100

16.4.4. 'EAeyyog IIpocBacng kat Ilepropiouoi atn Xpron twv EKTunwtwv

Avti n evotnTa Sivel MAnpoopieg yla tov €Aeyxo MPOCRACNG KAl TOV TEPLOPLOUS XPHONG TWV
eKTUMIWTWV. To cVvotnua LPD cag emtpénel va eAéyxete molog umopel va €yel mpooPacn oe kdbe
EKTUTIWTH, TOOO TOTILKA 0G0 KAl QITOUAKPUOUEVQ, KAl ETTIONG AV UTTOPOVV OL XPNOTEG VA EKTLTIWVOLV
TOAAQTIAG avTiypag@a, 1060 YEYAAEG UTTOPOVV va elval OL EPYACIEG TOVG, KAl TOGO PEYAAEG UTTOPOVV
va ytvouv oL oupég avapovig (print queues).

16.4.4.1. Ileprloptopog EKTOTwoNn g IIoAAATAWY AVTLY pAQWV

To ovotnua LPD SteukoAVVEL TOUG XPHOTEG VA EKTLTIWOOLVV TTOAAATIAA avTiypaga evog apyeiov. Ot
XPROTEG UTOpovV va eKTUTWVOLV gpyacieg pe lpr -#5 (yua mapddeypa) kat va maipvouv mévte
avtiypaga kabe apyeiov tng epyaciag ektunmwaong. To av avtod eival KaAo, eEapTATal and €604G.

Av moTeVETE WG TA TOAAATIAG avTiypa@a Snuovpyolv ACKOTN KATATTOVNON TWV EKTUTTWTWV CaG,
UTTOPELTE VO ameEVEPYOTIOLNGETE TNV €MA0YN - oT0 Lpr(1) mpooBéTovTog TNV LKAVOTHTR SC OTO apyelo
/etc/printcap. Otov oL xpfoTec omooTéAouv epyaaiec pe Tnv emthoyh -, Ba PAEmoOLV:

lpr: multiple copies are not allowed

Lnuewwote mwg av €xete pubuicel mpoofacn oe €vav eKTUTWTY aropakpuouéva (Seite tnv evotnta
ExTtunwtég Eykateotnuévol e ATTopakpuopévoug YmoAoyLoTeg), Ba xpelaotel va mpocBéoete Vv
KavOTNTa Sc o€ OAQ T QImOpOaKpuouéva apyeia /etc/printcap, Sla@opeTikd oL xproteg Ba €xouvv
akéun TNV duvatdtnTa va amocTEAAOLV €PYACIEG TMOAAQTAWY AVTLYPAQWY XPNOLUOTIOLWVTAG
SlapopeTikd xoupo.

ESw elval éva mapdSetypya. Avtd eival o apyeio /etc/printcap yla tov koupo rose. O eKTLUTWTNG
rattan elvat Suvatd unxdvnua kKol EMTPEMEL TNV EKTUTIWON TOAAQTAWY AVTLYPAPWVY, OAAA O
eKTUTIWTACG laser bamboo eival mwo evaioBnto, emopévwg Ba amevepyomoujoovye T duvatdTnTA
TIOAAQTIAWVY AVTLYPAPWV TTPOCOHETOVTAG TNV LKAVOTNTA SC:

#
# /etc/printcap for host rose - restrict multiple copies on bamboo
#
rattan|line|diablo|1p|Diablo 630 Line Printer:\
:sh:sd=/var/spool/1pd/rattan:\
:1p=/dev/1pt0:\
:1f=/usr/local/libexec/if-simple:

bamboo | ps|PS|S|panasonic|Panasonic KX-P4455 PostScript v51.4:\
:sh:sd=/var/spool/1pd/bamboo:sc:\
:1p=/dev/ttyu5:ms#-parenb cs8 clocal crtscts:rw:\
:1f=/usr/local/libexec/psif:\
:df=/usr/local/libexec/psdf:
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Twpa, Ba ypelaotel va mpoobBecovue emiong TNV LKAVOTNTA sc 0TO apyeio /etc/printcap Tov kKOupov
orchid (kau evw Pplokduaote oe AUTO, EMTPEPTE UOG VA QTTEVEPYOTOLOOVUE TA TOAAATIAG
avtiypaga yla tov ektunwth teak):

#

# /etc/printcap for host orchid - no multiple copies for local

# printer teak or remote printer bamboo

teak |hp|laserjet|Hewlett Packard LaserJet 3Si:\
:1p=/dev/1pt@:sd=/var/spool/1pd/teak :mx#0@:sc:\
:1f=/usr/local/libexec/ifhp:\
:vf=/usr/local/libexec/vfhp:\
:0f=/usr/local/libexec/ofhp:

rattan|line|diablo|1p|Diablo 630 Line Printer:\
:1p=:rm=rose:rp=rattan:sd=/var/spool/1lpd/rattan:

bamboo | ps|PS|S|panasonic|Panasonic KX-P4455 PostScript v51.4:\
:1p=:rm=rose:rp=bamboo:sd=/var/spool/1pd/bamboo:sc:

XpNOWOTOWVTAG TNV KAVOTNTA SC, TTPOAAUPBAVOLUE TNV XPrion Twv evToAwv lpr -#, aAAd Sev
g¢xoupe axoun v duvvatdtnta va mapeunodicovpe Toug XPRoTEG va TPELovV TNV eVToA lpr(l)
TIOAAEG POPEC, 1] va artoaTellovv To (810 apyeio mTOAAEG popég oe pia povadiki epyacia, OTwG e8w:

% lpr forsale.sign forsale.sign forsale.sign forsale.sign forsale.sign

Yndpyouvv moAAol TpoToL TPOANYNG AUTWVY TWV EVEPYELWV (CLUTTEPLAQUBAVOVTAG KaL TNV TEPIMTWON
V0O TO AyVOI0ETE) TIOL eloTe EAeVBEPOL VA eCePEVVIOETE.

16.4.4.2. Ilepropiovtag Tnv IIpocBacn e EKTUTTWTEG

Mmopeite va eAéyyete TMOLOG UTOPel VA EKTUTIWVEL GE TIOLOV EKTUTIWTH XPNOLUOTOLWVTAG TOUG
unxaviopovg opddwv (groups) Tov UNIX® kal Tnv kavotnta rg oto /etc/printcap. ATAd tonmobeTriote
TOUG XPOTEG TTOL B€AETE VA €XOUV MPOCPACH OE KATIOLOV EKTUTIWTH O€ ULA GUYKEKPLUEVN ouada
(xpnotwv), kat SnAwaTte avth TNV oudda oTNV LKAvOTNTA rg.

0oL oL XpoTEG IOV eV aviKoLV oTnv opdda (cuvumepliaupavouévou kat tov root) Ba S€xovtal o
axkoAovBo prvoua: 1pr: Not a member of the restricted group 6tav mpoomaBovv va eKTUTTWGOLV
OTOV EAEYYXOUEVO EKTLTIWTN.

Onwg xat Ye TNV wKavotnTa sc  (TEPLOPLOPOL TOAAATAWY  avTlypdowv), Ba xpelaotel va
TMPOGSLOpIoETE TNV rg GTOLG ATOUAKPUVOUEVOLG KOUPBOUG Tov Ba 0LV TTPOGRACH GTOUG EKTUTIWTES
oag, av vopifete mwg avtd eivat owotd (8eite v evotnta Extunwtég Eykateotnuévol oe
ATopakpuopEVOLG YTTOAOYLOTEG).

T'a mapddetypa, Ba aprioovpe yla 6A0vg eAeVBepn Vv mpdcoPacn oTov eKTunwTy rattan, aAAd povo
oL xproteg G ouadag artists Ba pmopovv va xpnolgonotjcovv tov bamboo. ESw eival To yvwoto
uag /etc/printcap yla Tov KOupo rose:
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#
# /etc/printcap for host rose - restricted group for bamboo
#
rattan|line|diablo|1p|Diablo 630 Line Printer:\
:sh:sd=/var/spool/1lpd/rattan:\
:1p=/dev/1pt0:\
:1f=/usr/local/libexec/if-simple:

bamboo|ps|PS|S|panasonic|Panasonic KX-P4455 PostScript v51.4:\
:sh:sd=/var/spool/1pd/bamboo:sc:rg=artists:\
:1p=/dev/ttyu5:ms#-parenb cs8 clocal crtscts:rw:\
:1f=/usr/local/libexec/psif:\
:df=/usr/local/libexec/psdf:

EmtpéPte pag va pnv aiiagovue to apyeio /etc/printcap amd to GAAo mapdderypa (yua Tov
vnoAoylotr orchid). dvowkd, omoloadnmoTe xPrioTng Tov orchid pmopel va ekTumwaoel atov bamboo.
Towg OUWG va EMITPENMOVUE PUOVOV O GUYKEKPLUEVOULG XPNOTEG TNV TPOSPacn oTov LTTOAOYLOTH
orchid, xat 6éAovpe avtol oL xpoteg va €xovv mpocfacn atov eKTLNWTH. H (owg AL Kat OxL.

e Emtpénetal udvo pLa mepLoplotevn oudda avd EKTUTTWTH.

16.4.4.3. EAeyxog MeyéBoug Twv AtecTaAuévwyv Epyaciwv

Av moAAol xprioteg €xouv TPOGPACN OTOUG EKTUMWTEG Gag, TOAVWGS va XpelddeTal va Beoete €va
avWTATO OPLO OTO ETLTPENOUEVO WEYEBOG apyelwv TOL pmopolv va amooteiAovv oL XPROTEG yla
EKTUTIWON. AKOPOA KAl OV LTAPXEL OPKETOG XWPOG OTO oLOTNUA apyelwv Tov @Logevel Toug
KataAoyovg spool, Ba mpémnel wotdoo va PePawwbeite 6TL emapkel ywa TG epyacieg dAwv Twv
XPNOTWV.

To LPD ocag emitpémnel va oplobetioete To pé€yloto aplOuod bytes mov mepléyel yla epyacia, pue tnv
tkavotnta mx. H povada pétpnong eivar o BUFSIZ blocks, Ta omoia eivat 1024 bytes. Av 6éoete undév
o€ aUTH TNV IKAvOTNTA, 88V Ba LITAPXOLV OpLa 6TO UEYEDOG TWV apyeiwv. RoTdco, av Sev €xeL oploTel
N KavoTnTa mx, T0Te Oa xpnowwomnoleitat n mpoemAeyuévn tiun twv 1000 blocks.

o To Oplo epapudletal ota apyela plag epyaciag, Kat gyt 6To GUVOALKO PEYeBOg NG
epyaoiag.

To LPD 8ev Ba anoppipel éva apyelo mov emepva o Oplo peyEBoug mov €xete B€oel. AvTifETwG, Ba
TO0 TomoBeToEL oTNV oVPA avapovig pe péyebog (oo pe To PEYLOTO €MLTPENTO, TO OTMOl0 Kal Ba
EKTUTIWOEL TEAKA. To vIToAouTo apyeio amoppinteTal. Av avtdg eival cwaoTog 1§ AavBaouévog TpoTog
QVTIPETWTILONG Yo TNV LTEpBacn Tov oplov, elval Béua mpog culiTnon.

Ag oploBetioovpe 010 TaPASElypa Uag TOug eKTUMWTEG rattan kat bamboo. Emeldn) ta apyela
PostScript® twv artists teivouv mpog peydia peyédn, 6a 6écovpe éva dplo mévte megabytes. Aev Ba
B€oovpe OpLa yla TOV EKTUTTWTH YPAUUNAG QTTAOV KELWEVOU:

#
# /etc/printcap for host rose
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#

# No limit on job size:

#

rattan|line|diablo|1p|Diablo 630 Line Printer:\
:sh:mx#0:sd=/var/spool/1pd/rattan:\
:1p=/dev/1pt0:\
:1f=/usr/local/libexec/if-simple:

#

# Limit of five megabytes:

#

bamboo|ps|PS|S|panasonic|Panasonic KX-P4455 PostScript v51.4:\
:sh:sd=/var/spool/1pd/bamboo:sc:rg=artists:mx#5000:\
:1p=/dev/ttyu5:ms#-parenb cs8 clocal crtscts:rw:\
:1f=/usr/local/libexec/psif:\
:df=/usr/local/libexec/psdf:

Kat mdA, ta 6pla epapudfovtal Yovo ylo TOUG TOTIKOUG XPHOTEG. AV €XETE EVEPYOTOLOEL
QITOUOAKPLOUEVN TIPOGPRACN Yyld TOUG EKTUMWTEG 0aAG, T Opld auTd Sev LOYVOLV Yld TOUG
QITOUOKPLOUEVOLG XPNOTEG. Oa xpelaotel va mpocSlopioete pe TNV KAvVOTNTA MX KAl TA
amopakpuouéva apyela /etc/printcap. Asite v evétnta Extunwtég Eykateotnuévolr oe
ATOUOKPULOUEVOLG YTTOAOYLOTEG Ylo TIEPLOCOTEPEG TIANPOPOPIEG OYETIKA WPE TIG EKTUTWOELS ATO
QITOUAKPUCUEVOUG UTTOAOYLOTEG.

Yrdpyxelt wal GAAOG  €ZELSIKELUEVOG TPOTOG TIEPLOPLOMOV  TOL MEYEOBOLC Epyaclwv yla
QITOUOKPLOUEVOVG EKTUTIWTEG. Aelte Tnv evotnta Ileploplopog Epyaciwv amd AMOUAKPUOUEVOUG
YmoAoyloTéEc.

16.4.4.4. Ileproplopog Epyacilwv amd ATOHakpLGUEVOULG YTTOAOYLOTEG

To ovotnua mapoxétevong LPD mapéxel S1a@opoug TPOMOUG TEPLOPLOUOV TWV EPYACLWY a0
QITOUAKPUOUEVOUG UTTOAOYLOTEG:

IMapeum6dion vTOAOYLOTWV
Mropeite va eAEYXETE amd TTOLOVEG ATTOUAKPUOUEVOLG LITOAOYLOTEG Ba SE€YETAL ALTHOELG EKTUTIWONG
70 TOTKO LPD, xpnotponowwvtag ta apyeia /etc/hosts.equiv kat /etc/hosts.lpd. To LPD gAéyyel va
SeL av n eloepyOuevn aitnon TPoEPXETAL A0 EVAV LITOAOYLOTH IOV AVAPEPETAL € KATTOLO aItd TA
8vo apyeia. Av oxL, To LPD amoppintel v aitnon.

H popon avtwv twv apyeiwv eivat anmin: éva dvoua vroAoyloty avd ypauur. Ilapatnpiote nwg
70 apyelo /etc/hosts.equiv ypnolpomoteital xat and 1o mPwWTOKoAA0 ruserok(3), kat emnpeddet
npoypdupata 6mwg to rsh(1) xat to rep(l), EMOUEVWES va el0TE TPOGEKTLKOL.

T'a mapaderypa, edw eivat to apyeio /etc/hosts.lpd otov vmoAoyloTi rose:

orchid
violet
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madrigal.fishbaum.de

Avtd onuaivel mwg o rose 8€xetal alTOELG A0 TOLG ULMOAOYLOTEG orchid, violet, wat
madrigal.fishbaum.de. Av xdmolog AAAOG LTTOAOYLOTNG TTPOCTTIAONCEL VA ATOKTHOEL TPOGBaacn GTo
LPD tov rose, n epyacia 6a amoppLeBet.

Ilepropiouoi ato Méyebog
Mrnopeite va eAéyxeTe TOCOG EAEVOEPOC XWPOG TIPETEL VA QTOUEVEL GTO GLOTNUA APYElWVY OTTOV
Bploketal o katdAoyog spool. Anulovpynote éva apyeio ye 6voua minfree otov katdAoyo spool
yla tov Tomikd ektunwty. Elodyete oe autd o apyeio €vav aplBud mov avTUTPpOCWIEVEL TOCA
blocks &iokov (512 bytes) eAetBepov YWPOUL TPEMEL vA LTAPYOLV yla va elval SekTn pla
aImoyakpuouévn epyaacia.

Avtd oag emitpémel va elote BEPalol mwg ol amopakpuouévol xproteg Sev Ba yeuicovv to
ovotnua apyeiwv oag. Mmopeite emiong va To XPNOLWOTOLCETE yld VA SWOETE UEPLKN
TIPOTEPALOTNTA GTOVG TOTLKOVUG XPHOTEG: OL TOMKOl XprioTeg Ba UmopovVv va GTEAVOUV EPYACIEG
OTNV 0LPA AVOUOVAG aKOUN Kal 6Tav 0 eAeVOEPOC YWPOG TOoL SloKov €xel MECEL KATW QIO TOV
aplbpd mov avaeépetal oto apyeio minfree.

T'a napddetypa, ag mpocbécovue €va apyeio minfree yia Tov ektunwth bamboo. EEetalovye 0
/etc/printcap yw va Bpovue Tov KatdAoyo spool yla autov Tov ektumwth. ESw eival n
Kataywplon yla tov bamboo:

bamboo | ps|PS|S|panasonic|Panasonic KX-P4455 PostScript v51.4:\
:sh:sd=/var/spool/1pd/bamboo:sc:rg=artists:mx#5000:\
:1p=/dev/ttyu5:ms#f-parenb cs8 clocal crtscts:rw:mx#5000:\
:if=/usr/local/libexec/psif:\
:df=/usr/local/libexec/psdf:

0 xataioyog spool kabopiCetat otnv kavotnta sd. Oa Bécovue Tpla megabytes (looSuvayuel pe
6144 disk blocks) wg 7o péyebog TOL €AeVBEPOL YWPOUL TIOL TMPETEL VA LVTAPXEL GTO GLOTNUA
apxelwv, wote To LPD va §€xeTal amouakpLUoUEVEG EpYacies:

# echo 6144 > /var/spool/lpd/bamboo/minfree

ITeproplopol xpnotwv
Mrnopeite va eA€yXeTE TIOLOG QITOUAKPUOUEVOG XPOTNG WITOPEL VA EKTUTIWVEL GTOVG TOTILKOUG
EKTUMWTEG opilfovTtag tnv wavotnta rs oto /etc/printcap. Otav ep@avifetat n rs o€ ya
KATAXWPLoN KAToWL Tomkd ouvdebSepévov ektunwty, To LPD Oa 8exbel epyacieg amd
QITOUAKPLGOUEVOUG LITOAOYLOTEG AV 0 XPHOTNG OV ATTOCTEAAEL TNV EPyacia £XEL AOYAPLACUO GTOV
TOTILKO LTTOAOYLOTY KAl UE TO {810 Ovopa xpriotn. AlapopeTikd, o LPD Ba anoppiel Tnv epyacia.

Avt) n wavotnta eival Waitepa xpriown oe mepLdrrovta 6mov vmdpyxouvv (yla mapadetypa)
SLAPOPETIKA eMLYELPNOLOKA TUUATA TTOV PotlpdlovTal To S{KTLOo, Kal KATToLoL XPROTEG TTPEMEL Va
vrepPaivouv ta cvvopa TOL TUAUATOG. ANULOVPYWVTAG AOYAPLAGHOVG GTA CLUCTHHATA Gag, Ba
UIToPOoUV VA XPNOLUOTIOLOVV TOUG EKTUMWTEG GAG QIO TO SIKO TOULG TUNUA TNG emLyeipnong. Av
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emBueite va TOVG EMITPENETE VA XPNOLUOTTOLOVV UOVO TOUG EKTULTIWTEG KAl OXL TA UNYaviuata
oag, T0Te pmopeite va dnuovpynoete Aoyaplacpoig "token", Siywg TPOowIKOUE KATAAOYOULG Kal
ue kEALVPOG oL Sev umopel va xpnotlgononbel, 6mwg to /usr/bin/false.

16.4.5. Katapétpnon Xpnong Exktunwtwv

Amogacioate OTL XPELACETAL VA XPEWVETE Yl TIG EKTLTIWOELG oag. Kal ywati oxy; To xapti kat to
ueAdvL kootiCouv xprpata. Kat emutAéov vmapyel KOGTOG GLVTAPNONG - OL EKTUTIWTEG ATTOTEAOVVTAL
amo Kvntd Yépn Kat €(0uV TNV Taon va xaAdve. Exete e€eTACEL TOUG EKTUTIWTEG GAG, TOV TPOTO TTOV
XPNOLUOTTOLOVVTAL, KAl TO KOGTOG GLVTHPNONG Kal €xeTe LMOAOYioeL Ula Xpéwon ava cgeAida (4 avd
UETPO, avd TOSL, 1 AAAN povdda pétpnong). To BEua eival Twpa Mwg Umopeite MpaAyUaATIKA va
EEKLVAOETE VA KATAUETPATE TIG EKTUTTWOELG GAG.

Ta doynua véa elvat mwg To cLoTNUA Tapoyxétevong Tov LPD Sev mapéyel moAL Borjfela oe avtdv TOV
Top€a. H xatapétpnon egaptdral oe peydio Babuod amd tov TUMO TOL EKTLTIWTH TTOL XPNOLUOTIOLELTE,
TOUG TUTOUG apPYeElwv TOUL EKTUMIWVETE, KAl TIG SLKEC OAC QIALTOELS Yyl TNV XPEWCN TWV
EKTUTIWOEWV.

T v katapétrpnon, Ba mpémel va YeTATPEPETE TO GIATPO KeELWEVOL (Yla TN XPEWGN E€PYACLWYV
AoV KELWEVOL) TOL EKTUTIWTH Kal Ta GIATpa YETATPOTNG (Yl TN XpEwaon OAWV TwV GAAWV TUTIWV
apyxelwv) wote va Yetpolv ceAideg 11 va {ntovv va pdbouvv amd Tov EKTLTIWTH TOV aAPLOUd TWV
EKTUTIWHEVWVY GeASwV. Aev Ba cag Bondroet W8Lattepa n xprion @idtpov €€680v, amd T GTLyUn TTOL
8ev umopel va kdvel katapyétpnon. Aeite tnv evotnta diAtpa.

Tevikd, vmtapyouv V0 TPOTOL YLa VA KAVETE KATAUETPNON:

* H ITeptobikn katauétpnon eivat o mo cuvnOLouévog Tpomog, mbavwe ylati eivat o eVKoAOTEPOG.
Kdbe @opd mov KATTOL0G EKTUTIWVEL UL €pyacia, To QiATpo Snulovpyel €va apyeio kataypa@ng
OTIOL AVaQEPEL TOV XPHOTI, TOV LITOAOYLOTY], KAl TOV aplOpd Twv ceAldwv. Kdbe piva, e¢aunvo,
XpOvo, § GAAN xpovikn mepiodo ™G apeokeiag oag, cLAAEYeTe Ta apyela Kataypa@ng yla Toug
SLAQOPOLEG EKTUTIWTEG, AoyapldleTe TIG GeAISEG MOV AVOAOYOUV GTOUG XPHOTEG, KOl XPEWVETE
avaroywe. ‘Emelta ofrvete ta otolyela and ta apyeia kataypagng, EEKvwvtag amo kabapn
Katdotaon yla Tnv enouevn nepiodo.

* H Katauétpnon xatd tn xprjon eivat Atydtepo yvwoth, lowg eneldny etval mo VokoAog Tpdmog.
e auti Tn HéBodo Ta QIATPA XPEWVOUV TOUG XPHOTEC YA TIG EKTUTTWOEL TOUG AUECWG UOALG
autég mpaypatononfovv. Omwg kat pe v kataypaer xpriong Siokouv (disk quotas), n
Katapétpnon etval dueon. Mnopeite va mpoAauBdavete Tnv Xpron EKTUTWTWVY and XPHOTEG TTOV
€XOUV XTUTOEL KOKKLVO, KOl UTTOPEITE VA TTAPEXETE GTOVG XPNOTEG €va TPOTIO yla va EAEYXOUV
Kal va puBuifouv tov "0yko ekTuNWoewV (print quotas)." AAAG avth n uéBodog mpoimobETel Alyo
KWK Bacewv §e80UEVV yLa TNV KATAYPAPH XPNOTWVY KAL TWV €V AGyw UEYEBWV.

To oVvoTnua mapoyétevong LPD vmootnpifel eVkoAa Kat Tig U0 ueboddoug: amod Tn oTLyUr oL TIPETEL
eoelg va mapéxete Ta @iAtpa (TIg TEPLOCOTEPEG POPEG), Ba TTPETEL EMiONG VA TTAPEXETE KaL TOV KWSIKA
KatauéTpnong. AAG vmdpyel Kal éva KaAd oe auTi TV vnmdbeon: €XETE AMEPLOPLOTN EVEALLIO OTLG
uebodovg katapétpnong. ' mapddetypa, umopeite va emAegete meplodky § Katd wn xpron
Katapétrpnon. Mmnopeite va emiré€ete TIGg TANPoYopieg mov Ba Kataypd@ovTal: ovouaTa XpnoTwy,
OVOUATA LTTOAOYLOTWYV, TUTIOUG EPYACLWV, TUTIWUEVEG OEALSEG, TETPAYWVIKA UETPA XAPTLOV TIOUL
xpnowuomou)onke, mécog XpOVoG XPELAGTNKE yla va yivel N EKTUTIWON, Kal TOAAA akopa. Kat 6Aa
auTtd yivovtal HETATPETOVTAG TA PIATPA YLA VA AIt0BONKEVOLV AVTEG TIG TTANPOYOPLEC.

291



16.4.5.1. T'piiyopn xat IIpoyxeipn Katauétpnon Extunmwoewv

To FreeBSD SiatiBetat pe 800 mpoypdupata mov Umopovv va TapEYouV AUESH AITAr] TEPLOSIKNA
katapétpnon. Etvat o @iAtpo kewévou 1pf, mov meprypdgetal otnv evotnta Ipf: éva ®idtpo
Kelpévov, xat to pac(8), éva mpoypauua mov oLAAEYeL kal abpoifel kataywpioelg amd apyeia
KATOUETPNOEWV.

Onwg ava@épape otnv evotnta Twv QAtpwv (®iAtpa), to LPD Zexwvd ta @ATpa Kelwévou Kal
UETATPOTIAG MTEPVWVTAG OTNV YPAUUR EVTOAWV TOL QIATPOL Kal To dvopa Tou apyeiov kataypa@ng.
Ta @{Atpa pmopovV va XpNoLUOTOL|ooVY aUTH TNV TAPAUETPO Yl va EEPOLV TTOL VA YPAPOLV TLG
Kataywpioelg katapétpnong. To dvopa tov apyeiov katayétpnong eaivetal otnv wkavotnta af oto
/etc/printcap, kat av 8ev opifetal n mARpNg Stadpoun Tov, xpnoldomoleitat n oxetiky Stadpour wg
TPOG TOV KaTdA0yo spool.

To LPD &ekvd to 1pf pe TopapeTpoug MAATOUE Kal UKoug aeAidag (amo Tig tkavoTnTeg pw Kat pl). To
1pf ypnowomolel aUTEG TIGC TOPAUETPOLG Yl VA TIPOCGSLOPIcEL TNV TOCOTNTA XAPTLOV 7OV
xpnowwomowmOnke. Metd TNV amooTOAR TOL OpXelOL OTOV EKTLMIWTH, YPAPEL UL KOATAXWPLON
KatapeTpnong oto apyeio kataypa@ng. Ot kataywpioelg poldfouvv e TIG TapaKaTw:

2.00 rose:andy
3.00 rose:kelly
3.00 orchid:mary
5.00 orchid:mary
2.00 orchid:zhang

Oa TMPEMEL VA XPNOLUOTIOLEITE CEXWPLOTO apyelo Kataypang yla kKdbe ektunwth, a@oL To lpf Sev
éxel evowpatwpévn duvvatotnta kieldwpatog apyeiov (file locking), kat Vo 1pf pmopolv va
KaTaoTpE€YPoLuV TO €va TNV KATAXWPLON TOL GAAOL av mpokeltal va ypdpouv tavtdypova oTto (8lo
apyelo. 'Evag eVkoAog TpOTOG yla va Bepfawwoete Tnv povadikotnTa apyeiov kataypa@ig avd
EKTUTWTNA elval va xpnolponowjoete v kavotnta af=acct oto /etc/printcap. 'Etol, kdbe apyeio
kataypaeng 6a Bploketal otov katdAoyo spool Tov avtioTolyov eKTUTWTH, a€ €va apyelo pe dvoua
acct.

Otav eiote £TOLUOL VA XPEWCETE TOVG XPHOTEG YL TIC EKTUTTWOELG, EKTEAEGTE TO TTPOypauua pac(8).
AmAd petafeite otov katdAoyo spool yla TOV EKTUMIWTN TIOL KOVETE KATAPETPNON Kal
TIANKTPOAOYNOTE pac. Oa eu@avioTel €vag amoAoyloudg Ue XPEWTELG oe SoAAPLa, OTIWG BAETETE OTN
ouvéyela:

Login pages/feet  runs price
orchid:kelly 5.0 1 § 0.10
orchid:mary 31.00 3 § 0.62
orchid:zhang 9.00 1 $ 0.18
rose:andy 2.00 1 ¢ 0.04
rose:kelly 177.00 104 § 3.54
rose:mary 87.00 32 § 1.74
rose:root 26.00 12 § 0.52
total 337.00 154 § 6.74
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[Mapakdtw elvat oL TapdpeTpol Tov S€xetal o pac(d):

-Pprinter
T'a mold printer va kdvel amoloylopd. Avt n emAoyr] S0VAEVEL HOVO av LTAPXEL N TTANPNG
Stadpoun otnv wkavotnta af oto /etc/printcap.

-C

Ta&wvopel To amotéAeopa ava KOGTog avti TNG aAAQABNTIKAG TAELVOUNONG TWV XPNOTWV.

-m
Ayvoel To 6vopa Tov vVToAoyloTh oTa apyeia kataypagnig. Me avti Tnv emAoyn, o xpoTng smith

otov vnoAoyloth alpha elvat o i8log xpioTng pe tov smith otov vmoAoylotr gamma. Xwpig TNV
emAoyn auty, elvat Stapopetikol YpoTES.

-pprice

YmoAoyilel I xpewaoelg pe price (tiun) oe SoAdpla avd ceAida i avd modt avti ywa v T ano
TNV IKavOTNTA pc 070 /etc/printcap, § aAAlwg 8Vo cevtg (amod mpoemroyr). Mmopeite va oploete
WG price pia T pe Sekadwka Ynoia (floating point).

-r

AvTiotpépel TNV oelpd tagvounong.

-s
Anulovpyel éva apyelo amoAoylopol TwV KOTAUETPOEWY Kal Kabapifel ta meplexdueva Twv
apyelwv kataypaeng.

name...

Tunwvel MAnpoopieg ava@opds udvo yla ta cuykekpLuéva name (OvOHATA) XPNOTWV.

LTOV TPOETIAEYUEVO QTTOAOYLOUO TIOL Ttapayel To pac(8), PAEmeTte Twv aplOUd TWV TUMTWUEVWV
oeAlbwv ava yprotn amd toug SLAPOPOLG LTOAOYLOTEG. AV, GTO XWPO OAG, O VTTOAOYLOTIG eV €)EL
onuacia (ywti ol Yprioteg Umopovv va YPnoLUoTotjoouy 0molovERToTe BEAOLV), EKTEAECTE TNV
EVTOAN pac -m, ylo v SNULOVPYHCETE TOV aKOAOLOO aTTOAOYLOUO:

Login pages/feet  runs price
andy 200 1§ 0.04
kelly 182.00 105 § 3.64
mary 118.00 35 § 2.36
root 26.00 12§ 0.52
zhang 9.0 1 § 0.18
total 337.00 154 § 6.74

T'la Tov 0pLop6 T060aTOV XPEWoNG o€ SoAdpLa, To pac(8) YpNoHOTOoLEL TNV tKavOTNTA pc 6TO apyelo
/etc/printcap (mpoemideyuévn Tun 200, 1 2 oevig avd oeAida). IIpocdlopiote oe autiv Tnv
LKAVOTNTA, € EKATOOTA TOL GEVT, TNV TR avd oeAlda | avd moSL mov BEAeTE Vo XPEWVETE yLlA TIG
EKTUTIWOELG. Mmopeite va mpoomepdoete avty Vv T 0tav Tpéxete To pac(8) ue tnv emroyn -p. H
novdda pétpnong yla tnv entioyn -p elvat oe SoAdpla, 6L o€ ekatooTd ToL oevt. I'ia mapadetyua,
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# pac -p1.50

opileL kb6oTOC KGBe 0eAibog £va HoAdpLo koL mevAvTa oevTg. MmopelTe mpaypaTikd vo £xeTe
MOANG €0000 XpNOLPOTIOLWVTOC OUTEC TLC XPEWOELC.

TéAog, exteAwvtag pac -s Ba amoBnkevoeTe TIC TANPOWYOPIEG TOL ATTOAOYLOUOV o€ €va apyeio
KATaypa@ng amoAoyLopo, oL Ba €xeL To (510 dvopa pe To apyelo kataypa@ng Tov EKTLUNTWTH, AAAA
ue katdAnén _sum. Emelta kabapifetal To apyeio kataypapng. Otav ekteAéoete mdAL To pac(8), Ba
Zavadlafdoel T0 apyelo amoAoylopov, ylwa va mApEL Ta apXlKA oUVOAQ, Kat Ba mpocBeoel Tig
TIANPOYOPLEG AITO TO KAVOVIKO apyeio kataypagng.

16.4.5.2. Ilwg Mmopeite va Metprioete T1¢ Tumwuéveg LeAidec;

Fla va PeTPROETE TIG TUNMWUEVEG OEAISeC UE €0TW OTOXEWWSEN AEMTOMEPELR, Ba TPEMEL va
npocSlopioete mOoo yapti xpeldleTal pla epyacia. Avto eival To OLCLAGTIKOTEPO TIPOPANUA GTNV
KATOUETPNON EKTUTTWOEWV.

T'a epyaocieg amAov kelwévou, to TpofAnua dev eivat §vokoAo va Avbel: MeTpate TOCEG YPAUUES
LTTAPYOVLV GE LA EPyacia Kal TG CUYKPIVETE UE TTOOEG YPAUUEG WITOPEL VA TUTIWOEL 0 EKTUTIWTAG GUG
oe ula oeAida. Mnv &exdoete va ocvumepldBete ta backspaces mov mpokaAoUv vmEPTUMIWON, N
ETLUAKNG AOYIKEG YPAUUEG TTOV avASUTAWVOVTAL € TEPLOCOTEPES AT Pia YUOLKEG YPAUUEG.

To @iAtpo kewpévov 1pf (mov mapovaoidoapue oto Ipf: éva @iAtpo Kelpgévov) Aappavel vmopv Tov avtd
Ta oTolyEla OTaV KAVEL KATAUETPNON. AV YPAPETE KATIOLO PIATPO KELUEVOL TIOL XPELACeTAL VA KAVEL
KatapéTpnon, lowg va BéAete va eAéyEete Tov mnyaio kwdwka tov 1pf.

Iwg xelpiCeate OUWG TOLG LITOAOUTOVG TUTIOVG AP)ElWV;

T'a T1g petatpomnég and DVI-oe-Laser]et | ano DVI-oe-PostScript®, unopeite va kdvete To OIATPo oag
va avaAvel Tnv €€080 tov dvilj R Tov dvips Kal va eAEyxel TOOEG oeAiSeg SnulovpyROnkav amd
petatporh. Towg umopeoete va KAVETE KATL TAPOUOLO KAl HE SLAQOPETIKOVG TUTTOUG apyElwV Kal
TPOYPAUUATA UETATPOTINAG

Qot000, OAeG auTEG oL PEBOSOL €XOLV TO UELOVEKTNUA TIWG O EKTUMWTAG TBAVWG OTNV
TPAYUATIKOTNTA VA UNV EKTUTIWOEL OAEG TIG oeAldeC. Tla mapdadetyua, Oa yrmopovoe va UmAoOKapLoTel
TO XapTi, ] VA TEAELWOEL TO TOVEP, | aKOuUN va cuuPel kat €kpnén -evw o xprotng Ba cuveyioel va
XPEWVETAL.

T Ba ynopovoate va KAVETE;

Yndpyxet povo €vag alyovpog TPOMOC ylo va KAVETE KaTtapetpnon axptfeiag. Na mdapete €vav
EKTUTIWTNA TIOL va PUTIopel va oag meL TOGo XapTi XPNOLUOTOLEL, KAl VO TOV GUVEECETE UECW CELPLAKNG
BUpag 1 péow SIKTVOL. EXeSGV 6A0L oL eEKTUTTWTEG PostScript® vmootnpifovv avty v SuvatdTnTa.
Oa Bpelite kat GAAOLG TUTTOUG KAl KATAOKEVAOTEG TTOL KAVOULV emiong to {810 (yla mapddetypa, ot
laser exTunwWTEG SIkTVOL TNG Imagen). MetatpéPte Ta EIATPA YL AVTOVG TOUG EKTUTIWTEG WOTE VA
KATAYPAPOLV TIG TUMWHUEVEG OEAISEG UETA TNV OAOKANPWAON TNG EKACTOTE £pyaciag EKTUTTWONG, KAt
pubuiote TOLG Va Kpatovv apyela kataypa@ng e uovo avti Tnv mAnpoeopia. Aev xpelaetal
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KATAUETPNON YPAUUWY 0VTE ava@Opd COAAUATWV.
duoKA, TAVTA EXETE TN SLVATOTNTA VA QPAVEITE YEVVALOSWPOG KAl VO TTAPEXETE TIG EKTLTTWOELG OUG

Swpedv.

16.5. Xpfion EKTunmwtwv

ALTA N evOTNTA TEPLYPAPEL TTWG VA XPNOLUOTIOLEITE TOUG EKTUTIWTEG TIOV E€XETE EYKATACTHOEL GTO
FreeBSD. Ot BaoIKEG EVTOAEG yLa TOV TEALKO XprioTn €lval oL akOAOLOEC:

Ipr(1)
ExtOnwon epyaciwv

Ipg(D)
"EAeyx0G 0vpdg avapoviig (print queue) ToL EKTLTTWTN

Iprm(1)

Alaypa@n epyaclwv amd Tnv ovpd avapovig

Yndpyet emiong pwa €vtoA yla toug Stayelplotég, n lpc(8), mouv meplypag@eTal otnv €voTnTd
Alayelplon EXTUTTWTOV, KAl XPNOLUOTIOLELTAL Yo VA EAEYXEL TOUG EKTUTIWTEG KaL TIG OVPEG AVAUOVHAG.

Kat ot Tpetg evtoAég lpr(1), Iprm(1), xat Ipg(1) §€xovtat Tnv emdoyn -P printer-name ye tnv omola
KaBopiletal oe mMOLOV EKTLTIWTN 1 OLPA avauovig Ba evepyroovy, OTWEG AVAPEPETAL GTO apyeio
/etc/printcap. AuTO oag EMITPENEL VA QITOOTEIAETE, va Slaypdpete, Kal va eAEYEeTe epyacieg o€
SLapopoug eKTLUMWTEG. Av 8ev xpnoiuomoleite tnv emAoyn -P, TdTe oL EVTOAEG XPNOLUOTTIOLOVY TOV
EKTUTIWTY TIOL ava@EpeTaL otn petaPAnty mepipdrrovtog PRINTER. Tédog, av Sev €xete B€oel pla
uetafAnty meptpairovtog PRINTER, ol eVTOAEC EKTEAOVVTAL UE TOV TPOETIAEYUEVO EKTLTIWTH TTOL
ovopadgetat 1p.

Amé 8w kal oTo €€, Ue TNV opoAoyla TPOEMAEYUEVOC EKTUTWTIGC Ba EVVOOUVUE TOV EKTUTIWTH TIOV
avagépetat otnVv YetafAnt meptfdArovtog PRINTER, | av 8gv vmtdpyeL, TOV EKTUTWTY U TO Gvopa 1p.

16.5.1. ExtUntwon Epyaciwv

I'la va eKTunwoete apyela, TANKTPOAOYNOTE:
% lpr filename ...

Oa exTLUMTWBOOVV OAa Ta ava@epdueva apyxela 0TOV MPOETIAEYUEVO EKTLTIWTH. AV 8ev ava@Epete
apyela, to lpr(1) Swafdlet dedopéva amod to standard input. Twa mapddetypya, avty n evtoAl Oa
EKTUTIWOEL HEPLKA ONUAVTIKA apyela TOL GLOTHUATOG:

% lpr /etc/host.conf /etc/hosts.equiv

T'la va eMAEEETE €VA CUYKEKPLUEVO EKTLTIWTH, TANKTPOAOYHOTE:
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% lpr -P printer-name filename ...

Xto mopadetypa pag Ba ektumwbel pia peydAn Alota apyeiwv Tov TPEXOVTOG KATOAGYOL GTOV
EKTUTIWTN TTOL OVoudeTal rattan:

% 1s -1 | 1pr -P rattan
AoV 8ev avapépovtal ovopata apyxeiwv otnv evtoAn lpr(1), To lpr Sapadel Ta Sedoyéva mov Ba

eKTUTIWOEL a6 To standard input, ta omoia eivat n €£080¢ TnG evToAnig s -1.

H evtoAn Ipr(1) pumopel va SexBel €éva peydro aplOud emAoywv yla va eAEyXeEL TNV Hop@omoinon, va
uetatpenel apyeia, va Snuovpyel moAAamAd avtiypaga, K.AJ. T'la mepLocoTepeg mANpowopieg, Seite
™V evotnta Emloyég EKTumwaongc.

16.5.2. 'EAeyyog Epyaclwv

Otav ektunwvete Pe o Ipr(1), ta edouéva mov BEAETE VA EKTLTTWGOETE TOTOBETOVVTAL OE €va TAKETO
(package) mouv ovopdgetal "epyacia ektumwong (print job)", n omoia amooTéAAeTal 6TO GLOTNUA
napoy€tevong LPD. Kabe eKTunwTiig €X€L Hla OVPA AVAUOVAG EPYACLWY, KAl I EPyAcia 0§ avaugévet
Hadi pe dAieg Sikég oag kal GAAwV XpnoTwv. O EKTLUNIWTAG TIG EKTUTIWVEL UE TNV CELPA APLENG OTNV
oVPA AVAUOVIG.

T'wa va eueavicete TRV 0VPA AVAPOVIG YLd TOV TIPOETIIAEYUEVO EKTLUTIWTH, TANKTpoAoynote Ipq(l).
I'la KATTOLOV GUYKEKPLUEVO EKTUTTIWTH, XPNOLUOTIOOTE TNV emAoyn -P. T'wa mapddetyua, n eVToAn:

% 1pq -P bamboo

eueaviCel Tnv ovpd avapovig yla Tov EKTUTWTY Ue To Gvopa bamboo. AkoAovBel éva mapdderyua
€€080vL NG evTOAG 1pg:

bamboo is ready and printing

Rank  Owner Job Files Total Size
active kelly 9 /etc/host.conf, /etc/hosts.equiv 88 bytes

2nd kelly 10 (standard input) 1635 bytes
3rd mary 1m ... 78519 bytes

EpgaviCovtal tpelg epyacieg otn Alota avapoviig ywa tov bamboo. ZTnv mpwtn epyacia, mov €yet
otaAel and tov xpriotn kelly, €xel armodobel o "aplOudg epyaciag (job number)" 9. Kdbe epyacia evdg
EKTUTIWTA YapakTnpifetal and éva povadiko tétolo apliud. Tig meplocdTeEPES POPEG UTOPELTE VA TOV
ayvorjoete, aAAd Ba tov Ypelacteite av BéAete va Staypdete kamola epyacia. Aeite tnv evotnTa
Alaypagr Epyactov yla TEpLoGOTEPES TANPOPOPLEG.

H epyacia pe o vovuepo evvéa amoteleital and §vo apyeia. Ta moAAamAd apyeia mov §60nkav ot
ypauur evtoAwv tov lpr(l) Bewpovvtal pépog piag povo epyaciag. Avth eival kat n tpé€yovoa
evepyn epyacia (mapatnpriote ™ A€En active ¢ otiAng "Rank"), mov onuaivel mwg n epyacia
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EKTUTIWVETAL aLTH TN oTyun. H 8evtepn epyacia amoteleital amd §edouéva mov €Youv TEPACEL OTNV
standard input g evtoAng Ipr(1). H tpitn epyacia mpoépyxetal amd Tov XpRoTn mary, Kat mTPOKELTAL
ylua pa oAy oykwdn epyacia. To 6vopa Stadpoung Tov apyxelov mov mpokeltal va ektunwbel eival
TIOAU PEYAAO yla VA XWwPECEL 0T GTAAN, Kal yla avtd n evtoAn 1pg(l) amAd to cvuPoAilel pe TpeLg
TeAeleq.

H mpwtn ypauun g €€6dov amo tnv lpg(l) eivat emiong moAD xpAOLUN: HAG EVNUEPWVEL YL TO TL
KAveL TV mapovoa oTlyd 0 eKTUMWTAS ( TOLAGYLOTOV yla To T mioTevel T0 LPD mwg KAVEL 0O
EKTUTTWTNG ALTH TN OTLyUn).

H evtoAq Ipq(1) emiong vmootnpifel tnv emAoyn -1 yla va SnULOLPYHoEL Pl HEYAAN, AETTOUEPN
Alota. AkoAovBel éva mapddetypa tov lpg -1:

waiting for bamboo to become ready (offline ?)

kelly: 1st [job 009rose]

/etc/host.conf 73 bytes

/etc/hosts.equiv 15 bytes
kelly: 2nd [job 010rose]

(standard input) 1635 bytes
mary: 3rd [job 011rose]

/home/orchid/mary/research/venus/alpha-regio/mapping 78519 bytes

16.5.3. Apaipeon Epyaciwv

Av aAAd&ete yvoun yla pla epyacia mou elyate amooteldel MPOG eKTUTIWON, Umopeite va Tnv
agalpgoete amo v Alota avapovig ye Tnv evtoAn lprm(1). Mmopeite akoun va XpnoLUOTOL|CETE
v lprm(1) ywa va apatpéoete pla evepyn epyacia, aAAd mbavdév kamolo pépog g va ektunwoel
€TOL KA 0AALWG.

T'la va aQalpeceTe Pla epyacia amd Tov TPOETIAEYUEVO EKTUTIWTY, XPNoLlpomotjote mpwta Tnv 1pg(l)
yla va Bpeite Tov apOuo . ‘Enelta TANKTPOAOYNOTE:

% lprm job-number

T'a va agalpgoete pla epyacia amd KATOLOV CUYKEKPLUEVO EKTUTTWTI, TPocBEate TNV enioyn -P. H
akdAovBn evtoAr agatpel Tnv epyacia pe aplBud 10 amd tnv ovpd avAPOVAG ylo TOV EKTUTTWTY
bamboo:

% lprm -P bamboo 10

H evtoAn Iprm(1) €xel uepLKEG GCLVTOUEVOELG:

Iprm -

Agaipel 0Aeg TIG epyaanieg (yla Tov TPOETIAEYUEVO EKTUTIWTH) TOL AVAKOULV G€ €GAG.
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Iprm user

Agatpel 6Aeg TIG epyacieg (yla TOV TPOETIAEYUEVO EKTUTIWTH) TTOL AVIKOLV G6TOV Ypriatn (user). O
vnepyproTng (superuser) pmopel va a@alpecel epyacieg AAAwv Xpnotwv, €oelg umopeite va

aQaLpECETE HOVO TIG SIKEG GO,

Iprm

H evtoAnl Iprm(1) ywpic aplOud epyaciag, ovopa xprotn, § - mOL eu@avifeTal oTnv ypauun
EVTOAWV, apalpel TNV TpExovoa evePYN EPYAcia 0TOV MPOETIAEYUEVO EKTUTIWTH, OV AVKEL GE OAG.

O vnepyxpoTnG (superuser) pumopel va apatpecel omoladnmoTe evepyn epyaacia.

Fa va G80VAEYeTe 0 KATIOLOV GOUYKEKPLUEVO EKTLTIWTY OVTL TOUL TPOETMIAEYUEVOD, OTIAL
XPNOLUOTIOU)GTE TNV ETAOYN -P Ue TIC Tapamdvw ouvToueLoeLS. I'ia mapadetypua, n akoAovdn evtoAn
apatpel OAeG TIG epyacieg TOL TPEXOVTOG XPHOTN ATTO TNV OLVPA AVAUOVIG TOVL EKTLUTIWTH rattan:

% lprm -P rattan -

Av epydleote oe mepPAArov SikTLov, N Iprm(1) Ba cag emtTpéPel va aQaLpECETE
epyacieg YHOVO armd TOV ULTOAOYLOTH] TIOU TIG €XeTe OTE(AEL, avegaptnta av o
EKTUNIWTAG elval mpocoPfdoipog kat and AAAovg LTOAOYLoTEG. H akdAovbn evToAn

eMSEKVUEL AKPLBWG AUTO TO XAPAKTNPLOTIKO:

% 1pr -P rattan myfile
% rlogin orchid

% 1pq -P rattan

o Rank  Owner Job Files Total Size
active seeyan 12 e 49123 bytes
2nd kelly 13 myfile 12 bytes

% lprm -P rattan 13
rose: Permission denied
% logout

% lprm -P rattan 13
dfA@13rose dequeued
cfA013rose dequeued

16.5.4. ITépa ao to AmA0 Keiuevo: Ileprooodtepeg EmAoyég EKTUTWONG

H evtoA lpr(1) vmootnpifel upla ykdpa emAoywv yla Tov €AEYX0 UoPQOToinong Kewuwévou,
UETATPOTIAG YPAPIKWYV KAl AAAWY HOPPWVY apXElwV, Tapaywyng TTOAAWTAWY avVTLypAQwV, XELPLOUOV

EPYACLWY, Kal dAAAa. OL EMAOYEG QUTEG TTEPLYPAPOVTAL OTNV TTapovod evOTNTA.

16.5.4.1. EmAoyég Mop@omoinong kat MetatpoTig

Ol akOAovBeg emAoyEg TG lpr(1) eA€yyouvv TNV HoPEOTOINoN TWV apyelwv ™G epyaciag EKTUTTWAONG.
XpnoonoujoTe TG av n epyacia cag §ev mepléxel anAo keipevo | av embupeite va HOPPOTTOL|OETE

amnAo keipevo Slapgoov tov epyaieiov pr(l).

T'a mapddetyua, n akdéAovdn evtoAn tumwvel €éva apyeio DVI (anmd o cvoTnua otolyelobeciag TeX)
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ue ovopa fish-report.dvi otov ekTunwTA Ye dvoua bamboo:
% 1pr -P bamboo -d fish-report.dvi

AUTEG oL eMIAOYEG epapuolovTal oe KABe apyelo g epyaciag, kal €tol dev umopeite va avaui&ete
(ag movpe) apyela DVI kau ditroff padi otnv idta epyacia. AmMAwG oteidte Ta apyeia oav SLAPOPETIKEG
ePYacieg, xpnoLUOTOLWVTAG SLAPOPETIKEG ETTIAOYEG UETATPOTIHG Yl KAOe epyaaia.

OAeg aUTEG OL EMIAOYEC €KTOG TNG -p KAl TNG -T amaltovv eykateoTnuéva QIATpa

o UETATPOTAG YLt TOV EKTLTIWTH TPpoopLlopoL. T'a mapddetyua, n emdoyq -d amaitet
0 @iAtpo petatpomnig DVL H evotnta ®idtpa Metatpormig Sivel mepLocdTepeg
AETITOUEPELEG.

-C

Extunwvel apyeia cifplot.

-d

Extunwvel apyeia DVL
-f
Extunwvel apyeia ketpévouv FORTRAN.

-9
Extunwvel Sedopéva oxediaong (plot).

-i number

Extunwvel v €€odo pe ooy number otnAwv. Av mapaieipete To number, n ecoxny Ba eival 8
oTAAEG. AuTH n Aoy 80VAEVEL UOVO UE OPLOUEVA PIATPA UETATPOTING.

o Mnv tomobeteite kevo StaoTnua HeTagy Tov -1 Kal Tov aployov.

-1
Extunwvel §eSopéva kelpévou katd ypauua (literal), cuoumeplayBavovtag Kat Toug XapaKTHPES
eAEyyou.

-N

Extunwvel Sedopéva ditroff (Sedopéva troff avegaptnta anod tn cuokevn).

p
Moppomotel To amAo keipevo pe tnv pr(l) mpwv va 1o eKTLVWoeL. Aeite Tnv pr(l) yla mepLlocoTepes
TIANPOYOPLEG.

-T title

Xpnowuomolel To title otnv ke@aAida Tov pr(1) avti yla To 6vopa apyelov. Avth n emioyn endpd
uévo OTav YpnoLUomoLelTal Ye tnv emAoyn -p
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-t

Extunwvel eSopéva troff.

-V

Extunwvel Sedopéva pdotep.

ESw eival éva mapddetypa: autr n €VTOAN EKTUTTWVEL Pl Koppd pop@omotnuévn €kdoon tng oeAidag
BonBelag Is(1) oTOV MTPOETIAEYUEVO EKTUTIWTN:

% zcat /usr/shared/man/man1/1s.1.9z | troff -t -man | 1pr -t

H evtoAn zcat(1l) amoouumieCel Tov mnyaio kwdwka g oeAidag fonbeiag Is(1) xat tov mepvdetl otnVv
evtoAn troff(1), n omola tov pop@omolel kat Snuovpyel otnv €€08o tng SeSopéva GNU troff, ta
anootéAAel otnv lpr(1), n omola pe TN oepd TG aOCTEAAEL TNV epyacia oto LPD. Emeldn
xpnowonouoaye v emaoyy -t oto Ipr(1), o spooler, xatd t™n Sudpkela NG ekTVMWONG Oa
puetatpedel v €€o80 GNU troff oe éva tumo SeSouévwv KATAVONTO QIO TOV TPOETIAEYUEVO
EKTUTTWTN.

16.5.4.2. EmiAoyég Xeplopov Epyaciwv

OL akoA0LOeg emAoyEg Tov Ipr(1) o8nyovv to LPD va xelplotel TIg epyacieg pe L8610 TpOTO:

-# copies
Anuovpyet évav aplBud copies (avtypdgwv) ywa kabe apyeio g epyaciag avti ylwa éva pévo
avtiypao. O Sayxelplotig Uopel va amevepyonmou|oeL auTH TNV €MA0YH yld VA PELWCEL TNV
KaTanmdvnon TwV EKTUNIWTWV Kal va evBappUVeL TNV Xpon @WTOTULTIIKWY Unyavnuatwv. Asite
Vv evotnta leploplopdc Extinwaong IoAAamAwy AvTiypdowv.

Le autd TO TMAPASELYHQ, EKTUTIWVOUUE OTOV TIPOETIAEYUEVO EKTLUMWTH Tpla avtiypaga Tov
parser.c kat tpia avtiypaga tov parser.h:

% lpr -#3 parser.c parser.h

AmootoAn mail petd tnv oAokARpwaon eKTUMWONG TNG epyaciag. Me auth Tnv A0y, TO cVOTNUA
LPD otéAvel mail oto Aoyaplacud oag HOALG 0OAOKANPWOEL 0 XELPLOPOG EKTUTIWEONG TNG Epyaciag
oag. Lto pfivuga Tou, Ba oag EVNUEPWOEL AV 1N €PYACia OAOKANPWONKE EMTLUXWG 1 AV
TIOPOLCLACTNKE 0PAAUa Kal (GuYvdA) ToLd Tav TO GYAANA.

Aev avtiypdgel Ta apyeia otov KatdAoyo spool, aAAd avti yla avuto, Snulovpyel cLUPOAKEG
ouvtopevoelg (symbolic links) mpog avtd.

Av eKTUTIWVETE Ul UEYAAN epyacia, (owg BEAETE Va XPNOLUOTOCETE AUTH TNV €MA0yY|. Oa oag
YAUTWOEL XWPO 6TOV KaTAAoyo spool (lowg n epyacia cag va vmepPaivel Tov eAeVBepo YWPO TOL
oLOTAMATOG ap)elwV OV TeEPLEXEL TOV KaTtAdAoyo spool). Eniong 6a kepSioete ypdvo apov to LPD
8ev Oa ypelaotel va avtiypdel 6AN TV epyacia 6ag 6Tov KATAA0Y0 Spool.
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AvTo, woTO00, €XEL KAl €va HEOVEKTNUA: armd Tn otiyu) mouv 7o LPD Ba kdvel avagopd
Katevbelav ato mpwTdTLTIO ap)Elo, Sev Ba €xete SuvatoOTnTa Va HeTATPEYETE | va SLaypdpeTe TO
apyelo éwg 0Tov ekTLTTWOEL.

Av EKTUTTWVETE GE VA ATOUAKPUGUEVO EKTUTTWTH, T0 LPD mbavwg Ba xpelaoctel
TEAIKA va avtiypddel ta apxela amd TOV  TOTKO ULTOAOYLOTH] GOTOV

0 QITOUOKPUOUEVO, ETOUEVWE N ETAOYH -S 0€ auTh Tnv mepinTwon efolkovoyel
XWPO GTOV TOTILKO KATAAOYO Spool, aAAd Ot aTov amopakpuouévo. EgakoAovBel
waoTO00 va elval Slaitepa xpriowun.

-r

Amopaxpuvel Ta apyela g epyaciag HeETd TNV avTlypa@n TOLG GTOV KATAAOYO Spool, i} HeTtd tnv
EKTUTIWON TOVG U TNV eMAOYN -S. Na elote mpooekTikol ye avty tnv entioyn!

16.5.4.3. EmiAoyég ZeAibwv KepaAidag

AVLTEG oL emAOYEG TOV lpr(1) puBuifouv TO KELWEVO TTOL KAVOVIKA EUQaVICETAL GTNV GEALSa KeQaAiSag
™G epyaciag. Av oL oeAideg ke@aAidag mapeumodifovTal yla ToV CUYKEKPLUEVO EKTUTIWTY, AUTEG OL
eMA0YEG Sev €xouv Kapia enidpaon. Asite tnv evotnTa LeAideg KepaAidag yla mAnpogopieg oxeTikd
ue T pubuioelg Twv oeAldwv Ke@aAidag.

-C text

AvTikablotd to 6voua vmoAoyloTr oTn oeAida ke@oAidag pe text. To Gvoua LITOAOYLOTY| TIOUL
eyeavifetal eivat, amd mPOENIAOYY], TO GVOUA TOU LITOAOYLOTH QIO TOV OTOL0 €YLVE N WTOGTOAN
™G epyaciag.

-J text
AvtikaBlotd 10 Ovopa epyaciag otn oeAia ke@aAidag pe text. To dvoua epyaciag TOL
eupavifetal amd mpoemAoyN, elval To 6voua Tov TPWTOL apyeiov ™ng epyaciag, 1 stdin av n
eKTUTWON yivetatl and to standard input.

-h

Aev ekTuTtwWVeL oeAlSa ke@aAiSag.

Avdroya pe Tig pubuiocelg, avti n emioyn (owg va unv €xet enidpacn Adyw Tov
o TPOTIOL UE TOV OTol0 SnulovpyovvTal ol eAiSeg Ke@aAiSag. T'la TeEPLOCOTEPES
AEMTOUEPELEG, Selte TNV evoTNTA LeAideg KepaAidag.

16.5.5. Awayeipion ExtunwTwv

Q¢ SLaYELPLOTIG, XPELAOTNKE VA EYKATAOTOETE, VA PLOUICETE Kal va SOKLUACETE TOVG EKTUTTWTEG
0aG. Xpnolomowwvtag tnv evtoAn Ipc(8), umopeite va eMKOLVWVIGETE UE TOVG EKTUNIWTEG GAG UE
axoun meplocoTeEPOLS TPOTOVG. Me Tnv Ipc(8), umopeite:

* Na eKKLVE(TE KOL VO OTAUATATE TOVG EKTUTTWTEG

* Na evepyoTIOLE(TE KAL VO QITEVEPYOTIOLEITE TIG OVPEG AVAUOVIG

* Na avakatatdooeTe TNV GELPA EPYACLWV 0€ KAOE oupa avapovig.
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Katapynv, ula onueiwon oxetikd pe tnv opooyic: av €évag eKTunmwng elvat atauatnuévog (stopped),
8ev Ba ekTLNIWOEL TUTOTE QMO TNV 0VPA AVAUOVAG EPYACLwV. OL XPOTEG UTTOPOVV aKOUN VA GTEAVOLV
epyacieg, oL omoleg pumaivouv atnv ovpd avapovg €wg 6Tov 0 eKTVTWTAG Eektvijoet | kabapLoTel n
OUPA AVAUOVNG.

Av éxel amevepyomonBel n ovpd avauoviig, Kaveig xpnotng (ektog touv root) Sev pmopel va
anooTeidel epyacieg oTov eKTUNWTH. MLa EVEPYr] OLPA AVAUOVNG EMLTPETIEL VA ATTOGTAAOVV EPYACIEG
070V eKTLUNIWTH. 'Evag eKTunwtg unopel va Eextvrjael pe ovpd avapovig ameVEPYOTOLNUEVN, KAl O
avth TNV mepinTwon Ba cuveyioel va EKTUTTWVEL TIG Epyacieg TNG 0VPAG €wg OTOL avTH adeldoeL.

Tevikd, TPEMEL va €XeTe TTPOVOULA root yla va Ypnoldomoljoete tnv €vtoAn Ipc(8). Ot kavovikoi
XPNOTEG UTOPOVV VA XPNOLUOTolovY TNV €vtoAn Ipc(8) puévo yua va BAEmMOLV TNV KATAGTAON TOU
EKTUTIWTH KAL VA EMAVEKKLVOVV TOV EKTUTIWTY O€ MEPINMTWON UMAOKapiouaTog.

Moapakdtw Ba Bpeite pia Alota evtoAwv tov lpc(8). OL mePLocOTEPES ATTO TIG EVTOAEG TTAIPVOUV WG
TAPAUETPO TO printer-name yw T PULOULON TOV OUYKEKPLUEVOL EKTLTIWTH. Mrmopeite va
xpnotwomoleite all otn B€on Tov printer-name ylwa va ava@epBeite o€ OAOVG TOUG EKTUTIWTEG TTOV
elval kataywplopévol oto /etc/printcap.

abort printer-name

Awypdpel TNV TpEYOoLOA £pyacia Kal oTAUATAEL TOV EKTLUNIWTH. Ol XPHOTEG UTOPOVV aKOUN va
anootelAovv epyacieg av n ovpd avapovig etvat akopn evepyn.

clean printer-name

Awypdoel ta maAld apyela and Tov KatdAoyo spool Tov eKTUNIWTH. L& KATOLEG TIEPUTTWOELG, TA
apyelo amd Ta omola amoteAeital kamola epyacia §gv agpatpovvtal Kavovikd ano to LPD, el8ikd
av vmipgav o@AApaTa Katd TNV €KTUMWON 1 KATTOLEG EVEPYELEG QITO TOV SlayelpLoTr. Avth n
evToAn Bplokel apyela mov ev avrikovv aTov katdAoyo spool kKat Ta agatpel.

disable printer-name

Amevepyomolel TNV ovpd avapovig yla VEeg epyacieg. Av 0 eKTUTWTG S0VAEVEL, Ba cuveyioel va
EKTUTIWVEL TIG evamopeivavteg epyacieg otnv ovpd avapovig. O superuser (root) pmopel mévta
va 0TEAVEL EPYyaoieg, akOUN KAl € AITEVEPYOTIOLNUEVN GELPA AVAUOVIG.

Avt n evtoAn eival xprowun, 0tav eA€yxete éva véo eKTUTWTA 1 0Ttav eykablotdte €va @iATpo:
QIIEVEPYOTIOLOTE TNV OLPA AVAUOVNG Kal oTe{Ate epyacieg oav root. OL véAouTOL XprioTeg Sev Ba
€xovv duvatdtnTa va anootellovv epyacieg €wg OTOV OAOKANPWOETE TOUG EAEYXOULG GOG KOl
ETTAVEVEPYOTIOLCETE TNV OVPA AVAUOVAC UE TNV EVTOAN enable.

down printer-name message

08nyetl tov exTunwWTA o€ "katéBacua” (down). Etvatl .oo8vvapo pe to disable akoAovBovuevo and
éva stop. To message (Uvoua) ep@aviCeTal OTav KATTOL0G XPRoTNG EAEYXEL TNV GELPA AVAUOVNG UE
Ipg(1) } TNV KatdoTaon Tov eKTUNWTH Pe Lpe status.

enable printer-name

Evepyomoinon Tng oupdg avayovig Tov eKTLTwTr. Ol xprioTteg umopovv va aroateiAovy epyaacieg
aAAG 0 eKTLTIWTAG 8eV Ba TUTTWOEL EWG OTOVL LEKLVAOEL
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help command-name

Tunwvel oeAideg Bonbeiag yla Tnv evtoAl command-name. Alxwg To command-name, EKTUTIWVEL
uLa tepiAnn 6Awv Twv SLHBECIUWY EVTOAWV.

restart printer-name

EeKva Tov eKTUTTWTH. Ol KavoviKol XprjoTeG UTTOPOVV va XPNCLUOTTOGOLY AUTH TNV EVTOAN UOvo
o€ xamola €8k mepintwon mov to LPD Sev amokpivetal, aAAd v umopovv va EEKLVI{ooLV €va
EKTUMIWTH TIOL €xel otapatrioel egaltiag Twv evtolwv stop 1 down. H evtoAf restart elvat
toodvvayn pe Tnv abort akoAovBovuevn amnd n start.

start printer-name

Eekvd tov ekTunwty. O eKTLNTWTAG Ba TLTTWOEL Epyacieg amd TNV oVPA AVAUOVIG TOV.

stop printer-name

Lrapatdel Tov eKTLNwT. O eKTUTWTIG Ba OAOKANPWOEL TNV TPEYOLOA gpyacia Tov Kal ev Ba
TUTIWOEL Kapia GAAn epyacia amd tnv ovpd avapovig Tov. AKOUN Kol av 0 eKTUTWTAC elval
oTaPaTNUEVOGC, OL XPNOTEG WITOPOVV aKOUN va GTEAVOLV gpyacieg av eival evepyomolnuévn n ovpd
aVOUOVAG.

topq printer-name job-or-username

Avaxatdtagn g ovpdg avauoviig yla tov printer-name. TomoBetoVvTal TPWTEG OL epyacieg ye
aplbpd avagopdg job | avtég mov avikouvv oTo xpHotn username. T avthi TNV €VTOAN, 8gv
umopeite va ypnotponoujoete all otnv B€on Tov printer-name.

up printer-name

08nyel Tov ektunwT o€ "avéBaoua” (up). To avtiBeto ™ng evToAng down. Icoduvayel pe tnv start
axkoAovBovpevn armo TNV evToAn enable.

To Ipc(8) 8éxeTal TIG MAPATIAVW EVTOAEG OTNV YPAUUR EVTOAWV. Av 8ev elodyete Kapia evToAn, To
Ipc(8) pmaivel oe wkatdotaon oaAAnAemiSpaong (interactive), 6mov pmopeite va mAnKTpoAoyeite
EVTOAEC U€xpL va Swoete exit, quit, i} end-of-file.

16.6. EvaAAaKTIKEG AVOELG yLa TOV ETAvTap Spooler

Av €xeTe HEAETHOEL TTLOTA OAO TO KEQPAAALO UEXPL 8w, Ba €xeTe YabeL oxeSOV TA TAVTA OYXETIKA UE TO
ovotnua apoyétevong LPD mov StatiBetal pe To FreeBSD. Oa €xeTe KATAVONROEL KAl TTOAAEG atd TIG
eMeldelg Tou, MOV PLGIKA YevvoUv To gpwTnua: "TIola GAAa cvoThpata mapoyx€tevong (mov va
Aeltovpyovv ato FreeBSD) vmdpyovv Stabéaoiua;”

LPRng

To LPRng, To omoio okomipa onuaivel "LPR: the Next Generation (n Emduevn T'evid)" eivat yia amo
NV apxn vAomoinon tov PLP. O Patrick Powell xat o Justin Mason (k0pLog cuvtnpntiig tov PLP)
ouvepydaotTnkav yla va @Ttidéovv to LPRng. H «Vpwa Ttomobecsia touv LPRng elvatr n
http://www.lprng.org/.

CUPS

To CUPS, 1§ aAAtwg Common UNIX Printing System, mapé€yel pla @opnTh mAAT@OPUA EKTUTTWOEWV
yla Aeltovpylkd ovotipata Pacioyéva oto UNIX®. Avamtoxbnke amd tnv Easy Software
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Products yla va mpowBricel pia otdvtap AUGN EKTUNIWOEWV Yl OAOLG TOUG XPNOTEG Kal
Kataokevaoteég UNIX®.

To CUPS ypnotpomolel To mpwtdékoAAo Internet Printing Protocol (IPP) wg Bdon Tov ywa Tn
Slayeiplon epyactwv eKTUTIWONG KAl 0OVPWV avapovis. Yrnootnpifovtal emiong, aAAd pe HELWUEVN
AELTOLPYLKOTNTA, TA TPWTOKOAAA Line Printer Daemon (LPD), Server Message Block (SMB), kat
AppSocket (yvwoto wg JetDirect). To CUPS mpocBétel Suvatdtnteg aviyvevong SKTLAKWV
EKTUTIWTWYV, EVW UE€OW TwV emloywv PostScript Printer Description (PPD) yivetat ekt n
VTTOGTAPLEN GUYXPOVWY EKTUTTWTWV GTOV KOGUO ToL UNIX®.

H x¥pla tonobeaia tov CUPS eivat n http://www.cups.org/.

HPLIP

To HPLIP, j ZvVotnua Amewkdéviong kat Exktomwong t™g HP ywa Linux®, eivat pia covita
€QAPUOYwV yla cLoKeLEG TNG HP, mov vmootnplfel Aettovpyieg OTTWE N EKTUNMTWOT, N CAPWON KAl N
anootoAr) / AUYn @a&. H ocovita avty xpnowonotel to CUPS wg backend ywa kamoleg amod Tig
AelTovpyleg EKTUTTWONG TTOV TTAPEXEL.

H xVpla Siktvakr tomoBesia tng epapupoynig HPLIP eivat http://hplipopensource.com/hplip-
web/index.html.

16.7. Evtomtiouog BAaBwv

MeTd TV ekTéAedn TOL aTAoL TeOT pe To Iptest(l), avtl NG KavoviKig eKTUMWONG, unopel va €yete
AdBel wg amotéleopa pia and TG akdAoLBeG KATACTACELG:

0 eKTUTTWTAG KAOLGTEPNOE Va LEKLVOEL I] SEV EKTUTTWGE OAOKAN PN TN GEALSA.

0 eKTLNIWTIAG TUTIWOE TO TEDT, AAAA Sev Eekivnoe auéowg. Towg xPeLAoTNKE va TECETE TO MANKTPO
PRINT REMAINING 1§ To FORM FEED 70U €KTUMIWTN 00 Yyld va €U@AvVIoTel TO emBuuntd
amoTéAeoya.

Edv elvat évtwg avti n mepintwon oag, 0 eKTLMWTAG MOAVWS va NTAV GE aVAPOVH yla va
etaxplpwoel av vmipxav mpocBeta SeSouéva otnv epyacia eKTUMWONG TPLV EEKLVNOEL va
ekTunwvel ot8imote. I'a va Slopbwoete To MPOPANUa, urmopeite va B€oete To GIATPO KeELPWEVOL Va
otélvel éva yapaktipa FORM FEED (f dAA0 katdAAnAo) otov eKTLUMwTH. AuTd cLVRBWG elval
APKETO Yyl VA UTTOPELTE VA EKTUTIWVETE KateLBelav omolodrmote Kelevo amopével oe avapovy
otnv ecwtepki pviun (buffer) Tov ektunwt). Eival eniong ypriolo va pubuifeTe TIg EKTUTIWOELG
00G WOTE VA TEAELWVOLV UE YEUATN TNV TeEAeLTAlA GEALSA, waTe N emduevn epyacia va unv apyifet
QIO TA ULGA TOL TIPONYOVUEVOL QUAAOV.

H axo6Aovdn tpomomoinon oto shell script /usr/local/libexec/if-simple ektunwvel éva form feed
UETA TNV QITOGTOAN TNG EPYACIAG GTOV EKTUTTWTY:

#!/bin/sh

#

# if-simple - Simple text input filter for 1pd

# Installed in /usr/local/libexec/if-simple

#

# Simply copies stdin to stdout. Ignores all filter arguments.
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# Writes a form feed character (\f) after printing job.

/bin/cat && printf "\f" && exit 0
exit 2

H extOnwon Tapovolalet "@awvouevo okdiag (staircase effect)."”

LTV eKTUTIWON 60¢ PaiveTal To akoAovbo:

I"#$%&' ()*+,-./01234
"#$%&"' ()*+,-./012345
#$%G"' ()*+,-./0123456

T'ivate éva aképa BOpa ToV Patvouévov okdAag, Tov TTPOKANONKE armd avTLPATIKEG epUNVEleg TWV
XOPAKTPWV Ue TOVG 0moiovg SnAwveTtal n Tpo@odocia veéag ypauung. Ta Aeltovpykd cvoTuata
Tumov UNIX® ypnotgomolovv €vav povo yapaktipa ASCII pe kwdwkd 10, tov line feed
(tpo@odoacia ypauunig, LF). To MS-DOS®, to 0S/2®, kat Sta@opa dAAQ, XPNnoLUoTToLlovV €va (evyog
xapaktpwv ASCII kwdkov 10 kat ASCII kw8koV 13 (tov carriage return 1} aAAwwg CR). IToAAotl
EKTUTIWTEG XPNOLUOTTOLOVV TNV cVUBacn Tov MS-DOS® yla tnv aiAayr ypauung.

Otav ekTunwvete pe to FreeBSD, o Kelpuevo oag amAd xpnolomolel Tov yapaktipa Tpo@odoaciag
ypauuig (line feed). O extunwTAg, LOALG avTIAn@Bel Tov xapaktrpa line feed, mpowOei to yapti
katd pla ypapur, aAAd kpatdel Tnv (Sla Béon opllovtia kKabwg KaAeital va EKTUMWOEL TOV
eEMOUEVO YapakTipa. Le autd to onueio ypnowwomoteitat to CR (carriage return): petaxivet
dnAadny v O€on epyaciag yla TOV EMOUEVO XAPAKTNPA TIOL TPOKELTAL VA eKTLUMwOEl GTO
aploTeEPO AKPO TOL XAPTLOV.

To FreeBSD eniBupel 0 ekTunwtng va uropet va evepyel wg e€R¢:

Otav o ekTuWTNG AauPdvet CR Na ektunwvel CR

Otav 0 eKTLNWTAG AauBdvel LF Na extunwvel CR + LF

Ymndpyxovv Sta@opol TpOToL yla va enLtevydel auto:

« Xpnowomnoljote ta MANKTPA PUOULONG TOV EKTUTIWTH 1] TOV Tivaka eAEYY0U yla va aAAAgeTE
TOV TPOTIO L€ TOV OTIOL0 EPUNVEVEL AVTOVE TOUG XAPAKTHPEG O EKTLNIWTHG 0ag. LuuBovAguTeite
TO eyXelpidlo xpriong Tov yla va Seite mwg umopel va yivel auto.

Av €yete Kal GAAQ AELTOVPYIKA OTO oVOTNUA OaG €KTOG amd To FreeBSD,
mBavov va xpelaotel, 0Tav ta Xpnolpomnoleite, va emavapuvbuioete TovV

0 EKTUTWTN 00G WOTE VA EPUNVEVEL SLAYOPETIKA Toug Yapaktipeg CR kat LF.
Zmnv meplntwon avty, owg eivat KaAVTEPO va TPOTIPUNCETE KATTOLA ATI0 TLG
AVOELG IOV aKOAOLOOVV.

* O 08nyodg (driver) Tng oeplakic ypauung tov FreeBSD pmopel va petatpénel avtopata and
LF oe CR+LF. ®vowkd, autd SovAeVel udvo oe oelplakég BVpeg. T'ia va evepyonol|oeTe avTh
™V AelTtovpyla, xpnolomo|ote TNV kavotnTa ms# kat oplote v KataoTacn Aeltovpyliag
onlcr oto apyeio /etc/printcap yla ToV EKTUTTWTY).

305



o YTeldte éva kwSko Stapuyrnc (escape code) oTOV EKTUTWTH WOTE va XELPIleETAL TPOGWPLVA
ToUG Yapaktipeg LF pe Sapopetikd tpodmo. ZuuPfovAevteite To eyxelpido xprong tov
EKTUTIWTH 00G Yl TOUG KWSIKEG Slaguynig mov vmootnpifovtal. OTav avakaAVPeTe TOV
KATAAANAO, UETATPEPTE TO GIATPO KELWEVOL WOTE VA OTEAVEL TPWTA TOV KWSLKO, Kal EMELTA
TNV epyacia 6Tov EKTLTTWTH.

ESw eivat éva mapadetypa @IATpoOL KEWEVOL yla EKTUMWTEG TOL KataAafaivouv Toug
Kw8wkovg Staguynig PCL tng Hewlett-Packard. Autd to @{Atpo KAvel TOV €KTLTWT VA
xelpietal Toug yapaktpes LF wg LF kat CR. 'Emelta anmootéAAeL TNV €pyacia, 6TEAVOVTAG OTO
TEAOG NG €va yapaktipa aArayng ceAibag (form feed) wote va yivel cwoty egaywyn g
teAevtalag oeAidag. To @iAtpo avtd Ba mpémel va SovAevel pe oxe§OV OAOUG TOUG EKTUTTWTEG
¢ Hewlett Packard.

#!/bin/sh

#

# hpif - Simple text input filter for 1pd for HP-PCL based printers
# Installed in /usr/local/libexec/hpif

#

# Simply copies stdin to stdout. Ignores all filter arguments.

# Tells printer to treat LF as CR+LF. Ejects the page when done.

printf "\033&k2G" && cat && printf "\@033&10H" && exit 0
exit 2

ESw etval éva mapdSetypa yla to /etc/printcap €vog vmoloyloty e évopa orchid. Exel éva
UOVO EKTLTIWTY OTNV TIPWTN TAPAAANAN BUpa tov, éva Hewlett Packard Laser]Jet 3Si ye 6voua
teak. Xpnolpomnolet To mapanmavw script wg @IATpo Kepwévou:

#

# /etc/printcap for host orchid

#

teak|hp|laserjet|Hewlett Packard LaserJet 3Si:\
:1p=/dev/1pt@:sh:sd=/var/spool/1pd/teak:mx#0:\
:1f=/usr/local/libexec/hpif:

EXTUTTWVETAL N Hia ypaup] Tave 6TV AAAN.
0 exTunwTAG Sev powBel kabBoAoL To xapTi KAl OAEG Ol YPAUUEG KEWWEVOL TLTTWVOVTAL N Uia
TAvw and Ty dAAn, oe puia ypauun.

Avtd to TPOPAnua elvat to "avtioTpo@o" TOL @AVOPEVOL OKAAAG, TOUL TEPLypapape
TIPONYOLUEVWGE, Kal eival TOAV omdvio. Ze Kdmmolo onueio, ol yapaktrpeg LF mov xpnoluomnolet o
FreeBSD yla va tepuatioel Tnv ypayun, epunvevovtatl wg xapaktipeg CR oL omoiot eNOTPEPOLV
TNV KEPOAAN OTO apLoTEPO AKPO TOL XOPTLOV, aAAd SiYwg va mpowbricovy to xapti pia ypauun
TIPOG TA KATW.

XpPNOLWOTTOU OTE TOVG SLAKOTITEG PLOUICEWY TOV EKTLUTTWTI 1} TOV TTivaka EAEYX0U yLa va BEceTE TIG
axoAovBeg emAoyég yua ta LF kat CR characters:
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0 ekTLTTWTAG AauBavel 0 EKTUTTWTIG TUTIWVEL
CR CR
LF CR+LF

O eKTLTIWTIG §EV EKTLTIWVEL (YAVEL) KATOLOUG XUPAKTI PEG.

O eKTUTWTNG, VW elval o AelTovpyla EKTUTTWONG, SEV EKTLTIWVEL KATIOLOUG XAPAKTIPEG OE OAEG
TI§ ypauués. To mpoPAnua mbavwg va yivetal evtovotepo Kabwg n ekTuMwon egedlooeTal,
¥XAvovTag akoun TEPLOGOTEPOVE XAPAKTIPEG.

To mpoPAnuUa elval mwg 0 EKTLVTWTAG, KABWG eKTLTIWVEL, Sev poAafaivel va akoAovBroeL tnv
TaXVTNTA PE TNV oTola 0 LITOAOYLOTHG OTEAVEL SeSopéva Héow NG oelplakig Sltaocvvdeong (avTd
T0 TPOPANUA Sev TPEMEL KAVOVIKA va ouufaivel o eKTUNWTEG GLVSEUEVOULG OE TTOUPAAANAEG
BVpec). Yndpyxovv 800 TpdmoL yla va emepactel avtd To mTpoPANua:

* EQv 0 extunwtig vmootnpifel €Aeyyxo porig XON/XOFF, pubuiote to FreeBSD va Ttov
Xpnolpomouwoetl opifovtag tnv Katdotaon Aeltovpylag ixon Ye TNV tkavoTnTa mst.

* Edv 0 exTunwTig vtooTtnpilel éAeyxo porig Tumov Request to Send / Clear to Send (hardware
handshake, yvwoto kat pe tnv ovopacia RTS/CTS), mpénel va oplotel n katdotacn Aettovpyiag
crtscts otnv wavotnta ms#. Befalwbeite mwg 10 KAAWSLO TOL GUVEEEL TOV EKTUTIWTN UE TOV
LITOAOYLOTY elval cWoTd ETLAYUEVO YLa XPioN AUTOV TOL EAEYXOL PONG.

0 EKTUTIWTIG TUTTWVEL GKOLTLSLAL

0 eKTUMWTAG TUTWOE KATL TOL ATTOKOAOVUE TuXaia oKOLTISLa, EVVOWVTAG OTISHTOTE EKTAG TOV
eMBLUNTOV KELWEVOU.

AvTo elval cuvBwG éva akOUa COUNTWUA AAVOACUEVWY TTAPAUETPWY CELPLOKIG ETMKOLVWVING UE
ToV eKTUTWTH. EAEYETE Eava v TN bps rate otnv avoTnta br, kat tnv pvdulon parity otnv
tkavotnta ms#. Befawwbeite mwg o exTLMWTAG Xpnowwomotel Tig (Sleg pubuicelg mov €youvv
kaBoplotel oto apyeio /etc/printcap.

Aev oLVERN TiOTE, 0 EKTLTTWTIG 8€V EeKivnoe Kav.

Av 8ev ouvvéPn timote, T0 MPOPAnUa mBavov va ogeidetat oto FreeBSD kat 0xt oto hardware.
[IpocBéote TNV WKavotnta apyeiov kataypagnig (log file, 1f) oto apyeio /etc/printcap, otnVv
KOTOYWPLON TOVL EKTUTWTNH IOV €xel TO MPOPANUa. I'a mapadeypa, edw elval n kataywplon yla
Tov rattan, ue v kavotnta 1f:

rattan|line|diablo|1p|Diablo 630 Line Printer:\
:sh:sd=/var/spool/1pd/rattan:\
:1p=/dev/1pt0:\
:if=/usr/local/libexec/if-simple:\
:1f=/var/log/rattan.log

‘Emtelta, mpoonabnote va Eavaektunwoete. EAEyEte o apyeio kataypagrig (log) (oto mapddetyua
uag, /var/log/rattan.log) ywa va Bpeite mbaveg ava@opeg cparudtwv. Me Bdon ta unvoyata mov
BAEmete, mpoomabnote va Slopbwaoete To MPOPANnUa.

Av 8ev xabBopioete TNV kavdtnTa 1f, To LPD Yxpnowponotel and mpoemnidoyn to /dev/console.

307



Chapter 17. ZvuBatotnta ue ExteAéoLua Tov
Linux

17.1. ZVvoyn

To FreeBSD mapéyetl binary cupfatotnta (eKTeAEoLUwV) HE APKETA AAAA AELTOVPYIKA TUTTOL UNIX®,
ovuneplapfavouévou kat Tov Linux. e avtd to onueio, pumopel va avapwtiéote ylati akpLlpwg
xpeLaletat To FreeBSD va pmopel va tpéel ekteAéoipa Linux; H anmdvtnon oe auth v €pwtnon
elval apketd amAn. IIoAAEG eTalpieg Katl TPOYPAUUATIOTEG AVATITUGGOLV EQAPUOYEG UOVO yla Linux,
pa xat etvat moAv "tng podag" 6To KOGUO TWV LTIOAOYLOTWV. AUTO aVAYKALEL EUAG TOUG LTTOAOUTOUG,
IOV Ypnotpomnolovpe to FreeBSD, va miéfovpe TI§ (8leG aLTEG eTalpleg KAl MPOYPAUUATIOTEG va
SNULOVPYNOOLY KAVOVIKEG EKSOCELG TWV EQAPUOYWV TOUG yla FreeBSD. To mpdBAnua eivat, otL ot
TEPLOCOTEPEG amd aUTEG TIG eTtalpieg Sev avTAauPfdvovtal mPaypatikd mocol TEPLOGOTEPOL
avBpwmol Ba ypnolpomolovoav To TPOIGV Toug av elyav ekddoelg kat ywa FreeBSD, kal ot
TEPLOCOTEPEG GLVEYICOUV VA AVATITUGGOLY HOVO yla Linux. Apa Tt unopel va kdvel €vag xpriotng Tou
FreeBSD; ESw €pyetat va Bonbnoel n binary cuypatotnta tov FreeBSD pe o Linux.

Ev ouvtouia, n cvuBatotnta enmitpénel atouvg xprioteg tov FreeBSD va ekteAéoovv mepimov to 90%
O0Awv TwV Linux eappoywv ywpig petatpomneg. Avto meplhaupavel epapuoyég omwg to StarOffice™,
Tnv Linux €kdoon tov getenv(3), Adobe® Acrobat®, RealPlayer®, Oracle®, WordPerfect®, Doom,
Quake, kal meplocdtepa. Exel eniong avagepbel OTL 08 KATOLEG TIEPUITWOELG, TA EKTEAEGLUA TOL
Linux €youv kaAvtepn anodoon ato FreeBSD and 0Tl 070 Linux.

Yndpyovv wotdC0 kAol OLYKEKPLUEVA yla To Linux otolyela Tou Aeltoupylkov TOL Sev
vnootnpiCovtat oto FreeBSD. Ta ekteAéolpa tov Linux 8ev Ba SovAédouv oto FreeBSD av
XPNOLUOTIOLOVV TIOAAEG EEELSIKEVUEVEG KANOELG 1386™, OTTWC yla TapASELypa TNV evepyonoinon tg
€KOVIKAG Katdotaong 8086.

A@ov Slafdoete auTd T0 KeQAAAL, Ba E€peTE:

* TIwg va evepyomoLoeTe TNV cLUPATOTNTA EKTEAESIUWY UE TO Linux 670 cvotnua 6ag.
* IIwg va eyKaTaoTOETE TPOCGOETEG KOLVOXPNOTeS BLBALOOKEG TOL Linux.
* IIwg va eykataotroeTe epapuoyEg Tov Linux oto FreeBSD.

* Tig AemTop€peleg TnG VAoToinong g cvpfatotntag pe To Linux oto FreeBSD.
IIpwv Slafdoete avTtd T0 KePAAALO, Ba TTPETEL:

* Na yvwpiCete mwg Ba eykataotioete mpocbeTo Aoylopkd tpitov kataokevaot (Eykatdotaon
E@appoywv: ITakéta kat Ports).

17.2. Eykataoctaon

H ovppatotnta pe ekteAéopa tov Linux Sev eivat evepyn €€ apynig. O evKoAGTEPOG TPOTOG yLa va
gvepyomoujoeTe auth N Aettovpyla eivat va poptwoete o KLD (dpBpwpa) Linux ("Kernel LoaDable
object"). Mmopeite va opTWOETE ALTO TO APOpwUaA aTOV TLVPRVA S{VOVTAG TN TAPAKATW EVTOAN WG
root:
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# kldload linux

Av Bélete va €xete mdvta evepyomounuévn tn ovuPatdotnTa pe Linux, téte Ba xpelaotel va
MPOocOEoETE TN MAPAKATW ypauur oto /etc/rc.conf:

linux_enable="YES"
H evtoAn kldstat(8) umopet va xpnowwomowndel yla va eAeyyBet av to KLD eivat goptwuévo:

% kldstat
Id Refs Address Size Name
1 2 0xc0100000 16bdb8  kernel
7 1 0xc24dbooo doee linux.ko

Av yla kdmolo Adyo Sev BéAete 1§ e pmopeite va poptwoete T0 KLD, T0TE pnopeite va cuvEeoete
OTATIKA TNV LITOOTAPLEN eKTEAECLUWY TOL Linux otov muphiva UYe To va mPocBEceTe TNV eMAOYN
options COMPAT_LINUX oto apyelwv pubuicewv touv muprva. ETn GLVEXELN UTTOPELTE VA EYKATACTHOETE
TOV VEO TTLPNVA OTIWG TTEPLYPAPETAL aTo PubuiCovtac Tov ITuprva tov FreeBSD.

17.2.1. Eykatacstacn Twv Linux Runtime Libraries

Avté pmopet va yivel pe 8Vo tpomouvg. Eite pe ) xprion tov linux_base-fc4d port, § pe yelpoxivntn
€yKaTdoTaaon Toug.

17.2.1.1. Eykatactacn puéow tov linux_base Port

AvTdg elval katd yevikn opoAoyia 0 €UKOAOTEPOG TPOTOG YylA TNV €yKATAOTAON TWV runtime
libraries. Eivat n 8ta StaSwkacia eykatdotaong mov akoAovBeital kat yia omolo8imote dAAo port
amo T ZuAAoyn Twv Ports. ATAA KAVTE TO MAPAKATW:

# cd /usr/ports/emulators/linux_base-f10
# make install distclean

Av ypnowuomoleite kdmowa €k8oon touv FreeBSD mpwv tnv 8.0, Ba mpémel va
eykataotioete To port emulators/linux_base-fc4 avti ywa to emulators/linux_base-
f10.

Oa MPEMEL TWPA VA EYETE KAVOVIKA ocuupfatotnTa pe ekteAéoiua tov Linux. Mepwkd mpoypdupata
maparoviovvtal 0Tl ot BLAoORkeg cvotipatog (system libraries) 8ev elvat otn teAevtaia Tovg
¢k8ooan. Fevikd 0pwg, autd Sev anoterel kavéva mpopAnua.

MmopoUv va vmdpyouvv TOAAATAEG ek800elg Tov emulators/linux_base, mov va

o QVTLOTOL(OVV OTIG SLAPOPETIKEG €KEO0EL TWV Slavopwv Linux. Oa mpémel va
KAVETE €YKATAGTAON TWV POrts TTOL TTPOATTALTOVVTAL ATIO TIG EQAPUOYEG Linux TIg
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omoleg BEAETE VO EYKATAOTIOETE.

17.2.1.2. Xerwpokivntn eykatdotaon twv Libraries

Av 8ev €yete eyKaTAOTAOGEL TNV GLAAOYY TwV "ports”, umopeite va eykataotrioete TI¢ BLPAL0ORKEG
Xelpokivnta. Oa yxpelaoteite Ta Linux shared libraries Ta omoia anattet To mpoypapua. Eniong, 6a
xpelaotel va Snuiovpyrioete kat évav kataioyo "shadow root”, /compat/linux, ywa T BLpAL00ikeg
Linux mov 8a vndpyovv oto FreeBSD. Onoladimote kowveg BLpAlobrikeg (shared libraries) ot omoieg
xpnolgomolovvtal amd e@apuoyég Linux kat ekteAovvtal oto FreeBSD Ba kottd&ouvv mpwta o€
auTdv TOV KatdAoyo. Emopévwg, av pla epappoyr Linux goptwoet ywa mtapddetyua to /lib/libe.so, o
FreeBSD Oa mpoomadroel va gopTtwoel mpwta o /compat/linux/lib/libe.so, kat av avtd Sev vmdpyel,
T0Te Ba Mpoomabroel va poptwaoet to /lib/libe.so. Ta shared libraries Ba mpénet va eykatactabovv
oto shadow tree /compat/linux/lib avti ywa T1g Tomobeaieg mov avagpépel To 1d.so oto Linux.

T'evikd, TOVAAXLOTOV OTIG TPWTEG OAG YKATACGTACELG e@apuoywv Linux, Oa ypelaotel va Ppagete yla
TIG KOWVEG BLPALOBAKEG amd Ta avTioTola ekTeA€olua. MeTd amd kamolo Staotnua Ba €xete éva
tKavomonTiko aptbud Linux shared libraries oto cvotnud cag kat mAéov Se Ba xpeLdletal eMUTAEOV
epyaocia mépa amd TNV £yKATACTACN TNG EQPAPUOYNG.

17.2.1.3. Eykatactaon IIpocOetwv Shared Libraries

Kal Tt ylvetal otn mepintwaon mov €xete eykataotioel to linux_base port xal ol epapuoyég oag
axoun mapamoviovvtal ywa shared libraries mov Aetmovv; Iwg pmopeite va &€pete molwa shared
libraries ypeldCetal kKamola eQapuoyr|, Kat mov pnopeite va ta Bpeite; Baowkd, vmdpyovv 2 emAoyeg
(ywa va axoAovBnoete TIg mapakdtw odnyleg Ba mpémnel va elate root ato cvoTnud oag).

Av €yete mpoofaon og kamolo unydvnua Linux, pi&te pla patia ota shared libraries mov xpetaetat
uLa egapuoyn, Kat avtiypdyte ta oto FreeBSD. Aeite To mapakdtw mapddetyua:

Acg vmoBéoovpue 0t katefdoate péow FTP to ekteAéoipo Tov Doom yla To Linux, kat to faAate ato
Linux oVotnua oto omolo €xete mpoofaon. Mnopeite otn cvvéyela va eAéyete mola shared libraries
Xpeldletat n epapuoyn pe Tnv evtoAn ldd linuxdoom, 6TwG:

% 1dd linuxdoom

1ibXt.so0.3 (DLL Jump 3.1) => /usr/X11/1ib/1ibXt.s0.3.1.0
1ibX11.s0.3 (DLL Jump 3.1) => /usr/X11/1ib/1ibX11.50.3.1.0
libc.so.4 (DLL Jump 4.5p126) => /1lib/1libc.s0.4.6.29

Oa ypelaotel va mapete 6Aa ta apyela amd Tn TeAevtaia oTAAN, KAl va TA AVTIYPAPETE GTOV
KatdAoyo /compat/linux, Kat va SnULovpyRoETE MPOG AVTA TOVG AVTIGTOLXOVS GUUBOALKOVG §EGUOVG
(symbolic links) pe ta ovopata g mpwtng oTAANG. AvTO onuaivel OTL TPAKTIKAG, Ba €XETE aLTA TA
apyela oto cvOTNUA OAG:

/compat/Tlinux/usr/X11/1ib/1ibXt.s0.3.1.0
/compat/linux/usr/X11/1ib/1ibXt.s0.3 -> 1ibXt.s0.3.1.0
/compat/Tlinux/usr/X11/1ib/1ibX11.s0.3.1.0
/compat/linux/usr/X11/11b/11bX11.s0.3 -> 1ibX11.s0.3.1.0
/compat/linux/1ib/1libc.s0.4.6.29
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/compat/linux/1ib/libc.so.4 -> 1libc.s0.4.6.29

Lnuewwote O0TL av €xete N6n kamolo Linux shared library mov o aplOuog ékdoong
elvat o 810¢ pe avtdv ™G MpwTNG 6THANG ToL 1dd, 8¢ Ba ypelaotel va avtiypdpete
T0 apyelo OMwG autd ovoudletal atn teAevtaia othAn, ta vmdpyovta apyeia Ba
TPETEL VA KAVOUV TN S0VAELA TOVG. Lag CLUUPBOVAEVOVUE OUWG VA avTlypdpeTe TO
shared library av eivat kamola vedtepn €kdoan. Mmopeite va Staypdpete Ta maild
apyela, apkel OUWG VA AVAVEWGCETE TOUG GUUPBOALKOVG SECUOVE WOTE va 08nyouV
ota véa apyela. Emopévwg, av €xete TIg mapakdtw BLBALONKeS oTo cvoTnud oag:

/compat/linux/1ib/1libc.s0.4.6.27
/compat/linux/1ib/libc.so0.4 -> 1ibc.s0.4.6.27

o Kal Bpeite pa epappoyn n omota {ntdeL pla veotepn €kdoon HEcw Tov ldd:
libc.so.4 (DLL Jump 4.5p126) -> libc.s0.4.6.29

Av n Stapopd g €kdoong oto tedevtala Yneio eival povo piag 1y Svo ekddoewy,
TOTE UV oag anacyoAel n avtiypagn tov /lib/libc.so0.4.6.29, ywati to mpdypaupa da
TIPETEL VA TPEYEL KAVOVIKA Kal pe TN Alyo moAawdtepn €kdoon. Iap' 6Aa avtd, av
BéAete, unopeite va avtikataotioete To libc.so kal €70l Oa €xete TO mMapakdATw:

/compat/linux/1ib/1ibc.s0.4.6.29
/compat/linux/1ib/libc.so0.4 -> 1ibc.s0.4.6.29

O uUnXaviouog Twv GLUBOAKWY GLVSECUWY XPELACETAL LOVO YL TIG EPAPHUOYEG TOV
o Linux. O runtime linker tov FreeBSD kottdel HOVOG TOL yla TIG TILO TTPOCOATES
ekdooelg Twv BLPALOONKWY Kal £ToL e XpeLdleTAL VO 0AG ATTACYOAEL
17.2.2. Eykatactacn twv Linux ELF Binaries
Ta ELF binaries ypeldfovtal pepkeég @opég eva axkoua PBryua, to "branding”. Av mpoonabricete va

Tpégete éva ekteAéoipo ELF xwpig branding, tdte Oa oag ep@aviotel T0 TOPAKATW GQOAAUL:

% ./my-linux-elf-binary
ELF binary type not known
Abort

T'ia va Bonbnoete tov muprva tov FreeBSD va gexwpioel éva ELF tov FreeBSD and éva tou Linux,
xpnolpomolote TV evtoAn brandelf(1).

% brandelf -t Linux my-linux-elf-binary
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To GNU toolchain, opdda mpdypappa GNU, TtomobBetel mAéov avtopata Ta KATAAANAQ
XAPAKTNPLOTIKA ota ekTteAéoiya ELF, emopévwg To mapamavw Brua Ba xpelaletal 6A0 Kal AtyoTtepo
07O UEAAOV.

17.2.3. Eykatdotaon utag Tuyaiag Linux RPM EQapuoyng

To FreeBSD SwaB€tel tnv 81k Tov Bdon SeSouévwy yla Ta TakeTa, N omoia ypnoluomoteital yla 6Aa
Ta ports (Kat yla autd 7ov mpogpyovtal and to Linux®). T'ia to Adyo autd, n Baon dedouévwv
Linux® RPM &ev ypnoponoteitat (§ev vrootnpiletad).

Av woTO00 ¥peldleTal va eyKaTacTRoeTe Yl omoladnimote epappoyn Tov Linux® mov Bacifetal oe
makéto RPM, umopeite va To eMITUXETE UE TOV MTAPAKATW TPOTIO:

# cd /compat/linux
# rpm2cpio -q < /path/to/linux.archive.rpm | cpio -id

Xpnotwwomowjote tnv brandelf(1) ywa va Ttumomou|oete KATAAANAQ Ta ekteAéoiua (0L TG
BLpALoONKeg!) wg epapuoyeg Linux®. Asv Oa UTOpPEiTeE VA AMEYKATOOTOETE TIG EPAPUOYEG UE
KaBapo TpOTOo, AAAG Ba UOPESETE VA KAVETE TIG SOKLUEG TTOL eMLOLYELTE.

17.2.4. POOuon Tov Hostname Resolver

Av 70 DNS 8¢ SovAgvel | av oag ep@avifeTal To TAPAKATW CEAAUQA:

resolv+: "bind" is an invalid keyword resolv+:
"hosts" 1is an invalid keyword

Oa yxpelaotel va pubuiocete to /compat/linux/etc/host.conf waote va mepLéyet:

order hosts, bind
multi on

H oelpd edw SnAwvel 0TL apylkd eAgyxetal To apyelo /etc/hosts kat atn cuvéyela o DNS server. Otav
o /compat/linux/etc/host.conf Sev eivat Swabéowo, ot epappoyég Linux ypnowwomolovv To
/etc/host.conf tov FreeBSD kat mapamoviovvtal 4Tt n cvvtagn Tov apyeiov dev eival owaoth. Oa
TIPETEL VO AQALPECETE TNV ava@opd oto bind av 8ev €xete pubuicel éva name server YUEGw TOU
/etc/resolv.conf.

17.3. EykafOiwotwvtag o Mathematica®

To kelpevo avto meplypagel ™ Stadikaoia eykataotaong tng ékdoong Linux tov Mathematica® 5.X
o€ éva cvotnua FreeBSD.

Mrmopeite va ayopAceTe TNV Kavoviky 1 pabntkn €ékdoon tov Mathematica® yia Linux, amevbeiag
arno ™ Wolfram oto http://www.wolfram.com/.
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17.3.1. To lIpoypapua Eykatactaong tov Mathematica®

Apykd, 6a mpémel va meite oto FreeBSD 0Tl Ta ekteAéolpa yla Linux tov Mathematica® kavouv
¥xprion Tov Linux ABL O €Uk0AOTEPOG TPOTIOG YL VA TO KAVETE avTO eival va oploeTe TOV TUTIO TOV
ELF wg Linux og 0Aeg TIG e@apuoyEg Tov Sev eival nén branded, kdvovtag xprion TG EVTOANG:

# sysctl kern.fallback_elf_brand=3

AvTo Ba kavel o FreeBSD va vmoBéaoel 0Tl Ta ekteAéoiya ELF mov 8ev eival branded, kdvouv xprion
Tov Linux ABI xat €tol Oa pmopeite va Tpegete T0 MpAypauua tng eykatdotaong anevbeiag amnod to
CDROM.

Twpa, avtrypdyte to apyxelo MathInstaller otov okAnpd cag Sioko:

# mount /cdrom
# cp /cdrom/Unix/Installers/Linux/MathInstaller /localdir/

Avoi&te T0 apyelo kat avtikatactiote to /bin/sh otn mpwTn ypappun ye to /compat/linux/bin/sh.
AvTo Ba oryovpédel 6TL To MPdypappa eykatdotaong Ba Tpéxel pe Tnv €kdoon sh(1l) ywa Linux. XTn
OUVEYELA, AVTIKATAOTAOTE OAEG TIG EYYPAPEG Linux) ue FreeBSD) ypnolpuomolwvtag Evay GUVTAKTN
KEWWEVOL 1| HME TO TOPOKATW SCript otnv emouevn evotnta. Avtd Oa TEeL OTO TPOYPAUUA
eykatdotaong tov Mathematica®, to omoio Tp€xeL TNV €VTOAN uname -S yld va SLATLOTWOEL TO
AELTOLPYLKO GLOTNUA, VA AVTIUETWTI{oEL TO FreeBSD cav €éva AelToupyLlko mapep@epeg e to Linux. H
extéleon touv MathInstaller Ba Eekvioel Twpa v eykatdotacn tov Mathematica®.

17.3.2. Tpomomowwvtag Ta EkteAéolua tov Mathematica®

Ta shell scripts ta omoia Snulovpyel To Mathematica® katd tn Stadikacia Tng eykatdotaong mPEmeL
va tpomomnonBovv mpv xpnolpomnonBovv. Av emiAé€ete to /usr/local/bin wg tov katdAoyo yla Ta
ekTeAéolpa Tov Mathematica®, Oa Bpeite ekel ouufoAkovg Seopovg (symlinks) mpog ta apyeia
math, mathematica, Mathematica, kat MathKernel. e xd0e meplrtwon amd T TApATAVW,
aVTIKATAOTHOTE TIG €YYPaQES Linux) pe FreeBSD) pe KATOLOV GLVTAKTN KELWEVOL 1] UE TO TTAPAKATW
shell script:

#!/bin/sh
cd /usr/local/bin
for i in math mathematica Mathematica MathKernel
do sed 's/Linux)/FreeBSD)/qg" $i > $i.tmp
sed 's/\/bin\/sh/\/compat\/1linux\/bin\/sh/g" $i.tmp > $i
rm $i.tmp
chmod a+x $i
done

17.3.3. Atoktwvtag Kwdiko yia to Mathematica®

Otav ekkvnoete to Mathematica® ywa mpwtn @opa, Ba epwtndeite ya évav kwdko. Av Sev €xete
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KATIOL0V KWSIKO o€ avtd 10 0Tddlo, TpEEte To mMpdypauua mathinfo mov Bploketal otov katdroyo
eykatdotaong ya va cag 600el to "machine ID". To "machine ID" eivat €€’ oAokAjpov Baclouévo
otn Stevbuvvon MAC ™G KApTag SIKTVOL MoV €xete. AUTO onpaivel 6Tl Sev umopeite va tpéEete T0
Mathematica® o€ AAAOULG LITOAOYLOTEG.

Otav eyypageite otn Wolfram, pe e-mail, tnAépwvo 1 fax, 6a xpelaotel va Swoete To "machine ID"
Kal Ba oag amavToovy e Evav avtioTolyo Kw8ko mov Ba armoteAeiTal ammod pla oelpd aplopwv.

17.3.4. Tpéyovtag to Mathematica® Frontend pécow AtkTO0UL

To Mathematica® kdvel Xpion KATOLWV ELSIKWV YPAUUATOCELPWY YLd va eUQAVIiceL XapaKTHPES oL
omoiotL 8ev vdpyxovv ata cuvnblopéva oet (OAoKANPwWUATA, abpoicuata, EAANVIKA ypAUHaTa, KAT).
To mpwTOKOAAO X amaLTeEl AUTEG OL YPAUUATOCELPEG VA VTTAPYOVV GTO TOTLKO GLOTNUA. AUTO onuaivet
0TL Ba ypelaotel va avTypAyeTe TIG YPAUUATOOELPES aVTEG artd To CDROM 1| and amd kamolov dAAoV
voAoyloTr Tov €xel To Mathematica®. LuviBwg auvTég oL ypauuatooelpég umopovv va Bpebovv
uéoa oto KatdAoyo /cdrom/Unix/Files/SystemFiles/Fonts touv CDROM, 1} 0©TOV KOTAAOYO
/usr/local/mathematica/SystemFiles/Fonts otov  Tomkd okAnpo Gioko. OL TPAYUATIKEG
ypaupatooelpég Bpiokovtal oe vmokatardyovg 6mwg Typel kat X. Yndpyovv apketol TpomoL va Tig
XPNOLUOTIOLCETE, OL OTTO(OL TEPLYPAPOVTAL GTN GLUVEYELQA.

0O mpwtog TPOTOG eivalt va TG avTiypdypete péoa o€ €vav  LTAPXOVTA KATAAOYO GTO
/usr/X11R6/lib/X11/fonts. Oa ypewaotel Ouwg va tpomomoujoete to apyeio fonts.dir, wote va
TIPOCOECETE TA OVOUATA TWV YPUAUUONTOOELPWY PECA OE AUTO, KAl VA AAAAGEETE TOV aplOud Twv
YPOAUUATOCELPWY 0TN TPWTN Ypauur. EvaAlaktikd, elvat cuviiBwg apKeTo va EKTEAECETE ATAWG TNV
evtoAnl mkfontdir(1) péoa oTov KatdAoyo mov ExeTe avTLYPAPEL TIC YPAUUATOCELPEC.

O S8evltepog TPOTOG elvalt  va  avTiypAPeTe TOLG TAPATAVW  KATAAOYOUG UECOH  GTO
Jusr/X11R6/lib/X11/fonts:

cd /usr/X11R6/11b/X11/fonts

mkdir X

mkdir MathType1

cd /cdrom/Unix/Files/SystemFiles/Fonts

cp X/* /usr/X11R6/1ib/X11/fonts/X

cp Typel/* /usr/X11R6/11b/X11/fonts/MathType1
cd /usr/X11R6/11b/X11/fonts/X

mkfontdir

cd ../MathType1

mkfontdir

= o O R O = R o =

Twpa mpocbéate TOLG VEOLS KATAAGYOLG UE TIG ypapupatooelpég oto font path:

# xset fp+ /usr/X11R6/11b/X11/fonts/X
# xset fp+ /usr/X11R6/1ib/X11/fonts/MathType1
# xset fp rehash

Av xpnowormnoleite 1o XOrg, WUNOPEITE VA @QOPTWVETE TI( YPAUUATOCELPEG QAUTEG QLTOUATA,
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MP0ocBETOVTAG TOVG VEOUG KATAAGYOULG 0TO apyeio xorg.conf.

Av Sev €xete 16N €vav katdAoyo pe to ovoua /usr/X11R6/lib/X11/fonts/Typel, unopeite va aAAdete
70 6vopa tov MathTypel and To mapandvw mapadetypa oe Typel.

17.4. EykaBiwotwvtag To Maple™

To Maple™ eival pia eumopkn epapuoyn pabnuatikwv mapopola ye to Mathematica®. Oa mpémnel
Vo ayopdoete T0 AOYLOULKO amtd To http://www.maplesoft.com/ kat oTn ouvéxela va Kdvete aitnon
yla pa ddeta xpnong. F'ia va eykatactiioete T0 AoyloUIKO oto FreeBSD, akoAovOrote ta mapakdtw
amAd Bruata.

1. ExteAéote To INSTALL shell script and to péco eykataotacng mov €xete. EmAégte "RedHat" dtav
epwtnOeite amod to mpdypayua eykataotaons. O Tumkog KatdAoyog eivat o /usr/local/maple.

2. Av 8ev €xete ayopdoel akoun kdmota ddela yla o Maple™, ayopdote pia ano to Maple Waterloo
Software (http://register.maplesoft.com/) kat avtiypdypte o apyelo mov Oa cag 600el oTo
/usr/local/maple/license/license.dat.

3. Eykataotijoete To FLEXIm license manager ekteAwvtag to INSTALL_LIC shell script To omoia
mapexeTal padl ye to Maple™. Awote T0 facikd Gvoua TOL LVITOAOYLOTH GAG TO Omoio amatlteitat
a6 tov egumnpetnTy Stayxeiplong twv adewwv (license server).

4. Xpnowonowjote To mapakatw patch oto apyelo /usr/local/maple/bin/maple.system.type:

————— SIPRSS ===
*** maple.system.type.orig Sun Jul 8 16:35:33 2001
--- maple.system.type Sun Jul 8 16:35:51 2001
*kkkkkkkkhkkkhkkik

*k* 72' 77 *kk*k

e 9 e
# the IBM RS/6000 AIX case
MAPLE_BIN="bin.IBM_RISC_UNIX"

r

+ "FreeBSD" |\
"Linux")
# the Linux/x86 case
# We have two Linux implementations, one for Red Hat and
----- snip end of patch -----

Enuewwote Tl petd o "FreeBSD" |\ Sev mpémel va eppavietat dAAo kevd Stdotnua.

To patch avtd oényel to Maple™ va avayvwpicel to "FreeBSD" cav éva cvotnua Linux. To
bin/maple shell script kaAei To bin/maple.system.type shell script, To omoio pe n oelpd ToL KoAel
TNV €VTOAN uname -3 TIPOKELUEVOL VA EVTOTILOTEL TO Gvopd TOU AELTOUPYLKOV GLGTHUATOG.
AvoAdywg pe To Tolo Aettoupyko Bpebel, Ba ypnolpomonBovv kal ta avtiotolya ekteAéoLua
apyeta.

5. Exxwnote tov license server.
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6.

'Evag BoAkdg TpoTog yla va ekkivrjoete to Imgrd eivatl To ak6Aovbo script mov Bpiloketatl 6to
/usr/local/etc/rc.d/Imgrd.sh:

#! /bin/sh
PATH=/usr/local/sbin:/usr/local/bin:/sbin:/bin:/usr/sbin:/usr/bin:/usr/X11R6/bin
PATH=${PATH}:/usr/local/maple/bin:/usr/local/maple/FLEX1m/UNIX/LINUX

export PATH

LICENSE_FILE=/usr/local/maple/license/license.dat
L0G=/var/log/1mgrd.log

case "$1" in
start)
Imgrd -c ${LICENSE_FILE} 2>> ${L0OG} 1>&2
echo -n " 1lmgrd"
stop)
Imgrd -c ${LICENSE_FILE} -x lmdown 2>> ${L0OG} 1>&2
*) r
echo "Usage: ‘basename $0' {start|stop}" 1>&2
exit 64

Aoxu Tov Maple™:

% cd /usr/local/maple/bin
% ./xmaple

Xe autd 70 onuelo Ba mpémel va elvat 6Aa €tolpa Kat va punv €xete kavéva mpofAinua. Mnv
Eexdoete OUwG va oteirete éva e-mail otn Maplesoft kat va Toug meite 0tL 0éAete pLa €kdoan mov
va vrootnpifetal enionua oto FreeBSD.

17.4.1. ZuvnOouéva IpofAuata
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Towg SuokoAevteite pe v Aettovpyia tov FLEXIm license manager. EmutAéov texunpiwon
umnopeite va Bpeite oto http://www.globetrotter.com/.

To Imgrd eivat yvwoto o0tL BéAel To apyeio TG Adelag va €xel CLUYKEKPLUEVN LOPON OAALWG N
ekTéAeon tov Ba amotvyel. Eva owoto apyeio adelag xpriong mpemel eival oe YeEVIKEG YPAUUES
OTWG TO TTOPAKATW:


http://www.globetrotter.com/

SERVER chillig ANY
#USE_SERVER
VENDOR maplelmg

FEATURE Maple maplelmg 2000.0831 permanent 1 XXXXXXXXXXXX \
PLATFORMS=186_r ISSUER="Waterloo Maple Inc." \
ISSUED=11-may-2000 NOTICE=" Technische Universitat Wien" \
SN=XXXXXXXXX

o O oelplakog aplOpdg kat to kAeldt @aivovtal edw pe X'. To chillig elval to
OVoua TOL GLOTHUATOG.

Mmopeite va Tpomonowjoete T0 apyeio tTng ddelag xpriong, apkel va unv aAAdgete TNV ypauun
"FEATURE" (n omoia mpootateveTal amd to KAeWSL g ddelag).

17.5. EykaOwotwvtag 1o MATLAB®

To kelpevo avuto meplypagel Tn Sadwkacia eykataoctaong ¢ Linux €ékdoong tov MATLAB® 6.5 o¢
éva ovotnua FreeBSD. AovAevel apketd kaAd, pe €&aipeon to Java Virtual Machine™ (8eite oto
Yovéeon pe to IepfdArov Tov Java™ Runtime Environment).

H Linux ék8oon Tov MATLAB® umnopet va ayopaotel anegvbeiag and tnv etaipeia The MathWorks
oto http://www.mathworks.com. Ztyovpeuteite 0Tl THPATE KAl TO apyelo oL mepLExeLl TRV Adela
xpriong 1} odnyieg ya to mwg va to Snuiovpyroete. Mia kal Ba eMKOLVWVACETE UE TNV eTalpeia, meite
TOLG ATl Ba B€Aate va vrdpyel eniong vmootpLén yia to FreeBSD.

17.5.1. Eykatactaon tov MATLAB®

T'a va eykataotioete To MATLAB®, kK&vTe T TAPAKATW:

1. Ewodyete to CD KOl TPOCAPTHOTE TO OTO oLOTNUA G0G. XLvdebeite wg XpoTng root, OMWG
oLVLOTA TO script TG eykatdotaong. I'ia va &ekvioete to script g eykatdotaong Swote tnv
EVTOAN:

# /compat/linux/bin/sh /cdrom/install

To mpoypayua g eykatdotaong eival oe ypa@kd meptBdiiov. Av AauPdvete
(r) OQAANATA OXETIKA Ye TNV 000vn, Swaote tnv evtoAn: setenv HOME ~USER, 6mov
USER eivat o xpotng amo 6mov Swoate TNV €vToAn su(l).

2. Otav epwTnOeite yla Tov katdAoyo tov MATLAB®, Swote: /compat/linux/usr/local/matlab.

O F'a evkoAotepn Swadikacia eykataotaong opiote TO TOPAKATW: set
w
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MATLAB=/compat/linux/usr/local/matlab otn ypauur evioAwv 1oL KEAVQOULG GAG.

3. Tponomoujoete T0 apyeio t™ng ddetag (license file) cOpwva pe TIg 0dnyieg mov AdPate pe tnv
adeta tov MATLAB®.

Mrmopeite va ETOLWACETE €K TWV TPOTEPWV TO OpPYeElo autd kat va To
r , . /
O avtiypapete oto $MATLAB/license.dat, mpw Kav ocag TEL TO TPOYPAUUQ
w , ’

€YKATAGTAONG VO TO TPOTTOTIOL | OETE.

4. OhoxkAnpwon ¢ Eykatdotaong

Ye avutd to onueio, n eykatdaotacn tov MATLAB® é€xet oAlokAnpwbel. Ta emduyeva Prupata
XPELACOVTAL YLa v UITOPECETE VA TO S0VAEYETE 0WOTA Ue To FreeBSD.

17.5.2. Ekkivnon tov License Manager

1. Anuiovpyia cupBoAkwv cuvSEouwy yLa Ta scripts Tov license manager:

# 1n -s $MATLAB/etc/1mboot /usr/local/etc/1lmboot TMW
# 1n -s $MATLAB/etc/1mdown /usr/local/etc/Imdown_TMW

2. Anuwovpynote to apyelo ekkivnong /usr/local/etc/rc.d/flexlm.sh. To mapddetypa mapakatw eivat
uta Tpomomotnuévn €kdoon tov $MATLAB/etc/rc.lm.glnx86. Ot aAAay€g eival otig Tomobeaieg Twv
apyelwv, kat otnv ekkivnon tov license manager oto mepBdirov efopoiwong Linux tov
FreeBSD .

#!1/bin/sh
case "$1" in
start)
if [ -f /usr/local/etc/1mboot_TMW ]; then
/compat/linux/bin/sh /usr/local/etc/1mboot_TMW -u username && echo
"MATLAB_1mgrd'
fi
stop)
if [ -f /usr/local/etc/Imdown_TMW ]; then
/compat/linux/bin/sh /usr/local/etc/Imdown_TMW > /dev/null 2>&1
fi
*) ”
echo "Usage: $0 {start|stop}"
exit 1

esac

exit 0
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To apyeio mpémel va eival ekteAéoLpo:
o # chmod +x /usr/local/etc/rc.d/flexlm.sh

[Ipémel eniong va avTIKATAGTACETE TO MAPATAVW username WPe €va LTTAPKTO
6vopa XpoTn TOL CLOTHUATOG 6ag (KaL va unv eivat o root).

3. Exxwnote tov license manager pe tnv €vtoAn:

# /usr/local/etc/rc.d/flexIlm.sh start

17.5.3. ZOvéeon ue to Mepfdirov Tou Java™ Runtime Environment

AMGEte Tov ovv8eopo tovJava™ Runtime Environment (JRE) oe évav o omoiog Ba SovAevel oTo
FreeBSD:

# cd $MATLAB/sys/java/jre/glnx86/
# unlink jre; 1n -s ./jrel.1.8 ./jre

17.5.4. Anpovpynorte 7o Script Exkivnong tov MATLAB®

1. TomoBeTrOTE TO MAPAKATW Script oTo /usr/local/bin/matlab:

#!/bin/sh
/compat/linux/bin/sh /compat/linux/usr/local/matlab/bin/matlab "$@"

2. L1n ovvéxela Swote tnVv eVvToAr chmod +x /usr/local/bin/matlab.

Avdroya pe tnv €kdoon Ttouv emulators/linux_base, mov é€xete, umopel va
EUEAVIOTOVUV PEPIKA oPdApata otav Tpé€ete To script. T'la va 10 ano@vyete auTo,
TpoToToL|oTe TO apyeio /compat/linux/usr/local/matlab/bin/matlab, kat aAAGETe TN
YPOUUNA IOV A€eL:

O if [ ‘expr "$lsemd” : '.*->.*'' -ne @ ]; then
(otnv €kboon 13.0.1 Bploketal otn ypauun 410) oe avth T YPAUUA:

if test -L $newbase; then

17.5.5. Anpovpyia Script Teppaticpov tovo MATLAB®

Ta emopeva Bripata xpeldfovtat yla va AVCETE €va TPOPANUA TTOL LTTAPXEL UE TOV TEPUATIOUO TOU
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MATLAB®.
1. Anuwovpynote to apyeio $MATLAB/toolbox/local/finish.m, kat péoa oe avtd mpocBEate POVO TN

ypaupn:

I $MATLAB/bin/finish.sh

o To $MATLAB ypayte T0 akpLBwg OTIwe To PAEMETE.

Xtov (810 xataroyo, Ba Bpeite Ta apyeia finishsav.m kat finishdlg.m, Ta omoia

(r) Ba oag Sivouv ™ Suvatdtnta va cwleTe TNV epyacia ocag mpwv kAeioete 10

- npdypaupa. Av TpOKELTAL VA XPNOLUOTIOU]OETE KATTOLO ATl avTd, TPOcHETTE TOL
TNV TAPAnAvVe ypauur aUéows HETA TNV EVTOAN save .

2. Anuwovpynote to apyeio $MATLAB/bin/finish.sh, to onolo Ba mepLéxel Ta mapakdtw:

#!/compat/1linux/bin/sh
(sleep 5; killall -1 matlab_helper) &
exit @

3. Kavte o apyeio ekteAéolyo:

# chmod +x $MATLAB/bin/finish.sh

17.5.6. Xpnowomowwvtag to MATLAB®
Xe autd to onueio Ba mpémel va elote €rolpol va Swoete TV €vtoAnl matlab kat va apyicete va
XPNOLUOTIOLEITE TNV EQAPUOYN.

17.6. Eykataoctaon tng Oracle®

17.6.1. Elcaywyn

To kelpevo avtd mepypdoel ™ Sadikacia eykatdotaong twv Oracle® 8.0.5 kat Oracle® 8.0.5.1
Enterprise Edition yia Linux o€ éva cVotnua FreeBSD.

17.6.2. Eykatacstacn tov [epifariovtog Linux

Liyovpevteite OTL €yete eykatactioel ta emulators/linux base wat devel/linux_devtools amd n
oLvAAoy ] Twv Ports. Av avtipetwmnifete SvokoAieg pe ta moapamdvw, (owg Ypelactel va Ta
EYKATAOTNOETE QIO TTAKETA 1} ATTO TAALOTEPEG EKSOTELG TNG CLAAOYNG TwV Ports.

Av BéAete va Tpétete Tov intelligent agent, Oa xpelaotel va eykataotoete Kal To TakéTo Red Hat
Tcl: tcl-8.0.3-20.i386.rpm. H evtoAj ywa tnv eykatdotaon UHéow Tov emionuov RPM port
(archivers/rpm) etvat:
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# rpm -1 --ignoreos --root /compat/linux --dbpath /var/lib/rpm package
H eyxatdotaon Tov package Ba mpemel va yivel opard kat xwpic mpofAjuata.

17.6.3. PvOuiCovtag to IlepLfarrov yua Tnv Oracle®

IIpwv Vv eykatdotaon tng Oracle®, Ba mpénetl va pubuicete cwoTd To TEPIPAAAOV TOV CLOTHUATOG
0ag. To MapakATw KEIUEVO TIEPLYPAPEL TL aKpLfw¢ TIPETEL VA KAVETE yla va ekteAéoeTe TNV Oracle®
yla Linux oto FreeBSD, kat 8ev meptypd@el 6Tt umtdpyel 18n otov 08nyo eykatactaong tng Oracle®.

17.6.3.1. POOuLon Tov IMupiva

Onwg mepLypagel o 08nyog eykatactacng tng Oracle®, Oa mpemel va oploete TIg TIPEG TG shared
memory oto uéyloto. Mnv xpnotpomnoujoete to SHMMAX oto FreeBSD. To SHMMAX vmtoAoyiletal amAwg
aro to SHMMAXPGS kat to PGSIZE. Emopévwg kabopiote to SHMMAXPGS. OAeg ol AAAEG EMIAOYEG UTTOPOVV
va 0plotolv OTwG eEPLYpAPeTaL 6Tov 08nyod. F'a mapddetyua:

options SHMMAXPGS=10000
options SHMMNI=100
options SHMSEG=10
options SEMMNS=200
options SEMMNI=70
options SEMMSL=61

Oplote TIG TWWEG TWV eMAOYywV €TOL WOTE va Talplafovv otn xprion g Oracle® mov BéAete va
KAVETE.

Emiong, emPePaiwoTte OTL EXETE EVEPYOTIOLNTEL TIG TTAPAKATW EMIAOYEC OTIG pLBULCELG TOL TTLPAVA:

options SYSVSHM #SysV shared memory
options SYSVSEM #SysV semaphores
options SYSVMSG #SysV interprocess communication

17.6.3.2. O Xpnotng Oracle®

Anulovpynaote €va XprRoTn cLCTAUATOG pe dvoua oracle, pe Tov 8o TpdmO TTOL Ba Snulovpyovoate
Kal omolovénmoTe AAAoV xpriotn. To uovo 8laitepo XapakTnpLoTikd Tov Xpriotn oracle eivat OTL
xpeLagetat va tov Swoete €va kéAv@og Linux. IIpocBéate to /compat/linux/bin/bash ato /etc/shells
Kal opiote To kKEALVPOG TOL XproTn oracle oe /compat/linux/bin/bash.

17.6.3.3. To IlepLfarrov

ExTOG TwVv ovvnOlopévwy petaBAntwv g Oracle®, 6mwg ot ORACLE_HOME wat ORACLE_SID Ba mpémel va
oploete kal TIG akdAoLBeg peTaPAnTég mepfdArovTog:
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MetafAnti Twn

LD_LIBRARY_PATH $ORACLE_HOME/11ib
CLASSPATH $ORACLE_HOME/jdbc/1ib/classes111.zip
PATH /compat/linux/bin /compat/linux/sbin

/compat/linux/usr/bin /compat/linux/usr/sbin
/bin /sbin /usr/bin /usr/sbin /usr/local/bin
$ORACLE_HOME/bin

Yag ovviotoVpe va oploete OAeg TG peTaPAntég meplfdArovtog oto apyeio .profile. Eva
0AOKANPWUEVO TTapASeLypa elvat To TapakdTw:

ORACLE_BASE=/oracle; export ORACLE_BASE

ORACLE_HOME=/oracle; export ORACLE_HOME
LD_LIBRARY_PATH=$0RACLE_HOME/1ib

export LD_LIBRARY_PATH

ORACLE_SID=0RCL; export ORACLE_SID

ORACLE_TERM=386x; export ORACLE_TERM

CLASSPATH=$0RACLE _HOME/jdbc/1ib/classes111.zip

export CLASSPATH
PATH=/compat/1linux/bin:/compat/1linux/sbin:/compat/linux/usr/bin
PATH=$PATH:/compat/linux/usr/sbin:/bin:/sbin:/usr/bin:/usr/sbin
PATH=$PATH: /usr/local/bin:$0RACLE_HOME/bin

export PATH

17.6.4. Eykatdaotaon tng Oracle®

Adyw pa pkpng €ewdng otov egopolwt tov Linux, Oa ypelaotel va Snuovpyroete évav
KatdAoyo pe to dvopa .oracle péoa oto /var/tmp, mpLv EEKLVAOETE TO TPOypapua eykatdotaong. O
KATAAOYOG auTOg Ba TIPEMEL VA AVAKEL GTOV XProTn oracle. Oa TPEMEL TWPA VA TTPAYUATOTIOU|CETE
Vv eykatdotaon tng Oracle® &ixwg wavéva mpoPAnuUa. Av  avTipueTwmnifete Ouwg axdun
npoPAuata, eAéyéte v €kdoon tng Oracle® mou €xete n/kal T pvbuioelg oag! A@oTov €xete
TpaypaTomnowjoeL Tnv eykatdotacn tng Oracle®, epapuodote ta patches mov meptypdovtal oTig Vo
TIAPAKATW EVOTNTEG.

"Eva ouxvo mpofAnua etvat 6Tt Sev yivetal owaoTh €yKATAGTACH TOUL TPOCAPHOYEA TOV TTPWTOKOAAOL
TCP. Avtd €xeL WG anoTéAeoUa va unv pmopeite va gexwvroete toug TCP listeners. Ou akdAovbeg
o8nyleg Ba oag Bonbricovv va AVvoete avTd TO MPOPANUAL:

cd $ORACLE_HOME/network/1ib

make -f ins_network.mk ntcontab.o
cd $ORACLE_HOME/1ib

ar r libnetwork.a ntcontab.o

cd $ORACLE_HOME/network/1ib

make -f ins_network.mk install

= F o = = R

Mn &exdoete va tpéete Eavd to root.sh
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17.6.4.1. Al6pOwon Tov root.sh

Otav eykablotdte tnv Oracle®, kdmoleg evepyeleg, oL omoieg Ypeldfovtal va yivouv wg root,
kataypageovtal oe €va shell script mov Aéyetal root.sh. To script avtd Snuiovpyeital 6Tov KatdAoyo
orainst. EQapudote 1o mapakdtw patch o7to root.sh, yla va pumopéoel va BpeL Kat va XpnoLUoToLoel
70 chown. EvaAAakTIkd, TPEETE TO script peoa amo €va kKEALPOG Linux.

*** orainst/root.sh.orig Tue Oct 6 21:57:33 1998
--- orainst/root.sh Mon Dec 28 15:58:53 1998

*kkkkkhkkkhhkkhkkk

*k* 31'37 *kkx

# This is the default value for CHOWN

# It will redefined later in this script for those ports
# which have it conditionally defined in ss_install.h

I' CHOWN=/bin/chown

#

# Define variables to be used in this script

--- 31,37 ----

# This is the default value for CHOWN

# It will redefined later in this script for those ports
# which have it conditionally defined in ss_install.h

I' CHOWN=/usr/sbin/chown

#

# Define variables to be used in this script

Otav Sev kdvete xprion tov CD ywa Tnv eykatdotaon, unopeite va nepdoete To patch yia to root.sh,
otnVv Nyn eykatdotaonc. To apyeio ovoudletat rthd.sh kat Bpioketal otov KatdAoyo orainst.

17.6.4.2. AL6pOwon Tov gencintsh

To script genclntsh yxpnowomoteitat ywa va dnuiovpyfioet pwa shared client library. Tpé€te To
mapakdtw patch yla va ofricete to kaboplopgvo PATH:

*** pbin/genclntsh.orig Wed Sep 30 07:37:19 1998

--- bin/genclntsh Tue Dec 22 15:36:49 1998

*khkkkhkkhkkkhkkhkkk

*k* 32'38 *kkk

#

# Explicit path to ensure that we're using the correct commands
#PATH=/usr/bin:/usr/ccs/bin export PATH

I' PATH=/usr/local/bin:/bin:/usr/bin:/usr/X11R6/bin export PATH

#

# each product MUST provide a $PRODUCT/admin/shrept.lst
--- 32,38 ----

#

# Explicit path to ensure that we're using the correct commands
#PATH=/usr/bin:/usr/ccs/bin export PATH

I #PATH=/usr/local/bin:/bin:/usr/bin:/usr/X11R6/bin export PATH
#
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# each product MUST provide a $PRODUCT/admin/shrept.lst

17.6.5. ExtéAeon tng Oracle®

AoV €xete akoAovBroel auTEG TIC 08Nnyleg, Ba mpémel va umopeite va ekteréoete Vv Oracle® cav
va Bplokocactav o€ €va cvotnpa Linux.

17.7. IIpoywpnuéva OEuata

Av éxete v amopia mwg Aettovpyel n ovuypatdtnTa pe epappoyég Linux, tote Ba mpémel va
SlaBdoete ) mapakdtw evotnta. Ta mepLocdTepa amo oca €xouv ypa@Ttel eival Bacioyéva otnv
NAEKTPOVIKN AloTa yevikwv ovulntrioewv tov FreeBSD kal €xouv ypagtel amd tov Terry Lambert
tlambert@primenet.com (Message ID: <199906020108.SAA07001@usr09.primenet.com>).

17.7.1. Ilwg AerLTovpyeEi;

To FreeBSD mepleyel €va emninedo apaipeong (abstraction) mov ovopddletal "execution class loader".
Avto BaoiCetal oto execve(2).

Avto mov cvyBaivel eivat 0tL To FreeBSD €xel pla Alota goptwtwv (loaders), avti ywa €va mov va
Katagevyel oe mepintwaon anotuvyiag oto #! yla va tpétel kdmoto shell interpreter fj shell script.

Iotopkd, 0 HOVOG POPTWTNG 0TN MAATPOPUa ToL UNIX® €Aeyxe TOV payko aplouo (yevikd ta mputa
4 1 8 bytes Tov apyeiov) yla va St av eivatl Koo EKTEAEGLUO / EQAPUOYY] YVWOTO GTO GUGTNUA, KOt
TNV TMEPIMTWON AUTH VA KAAEGEL TOV AVTIGTOLXO YOPTWTH.

Av 10 apyelo 8ev ftav exteAéolwo pe Bacn TOv TUMO TOU GLOTAHUATOG, N KAOn oTOo execve(2)
enéaTpePe Kamolo o@dAua, kat to shell mpoonabovoe va ekteAéael To apyeio oav shell script.

H yevikn 18éa frav "av 8ev eival ekteAéoipo, mpoonadnoe va to tpégelg we shell script pe Bdon o
Tpéxov shell ".

Apydtepa, Bpebnke €vag €Eumvog TpOTog wate To sh(l) va eAgyxel TOLG TPWTOLVG SVO XAPAKTHPEG,
Kat av ATav :\n, T0te KaAovae to shell csh(1) (motevovpe WG N Avon avth PpEdnke apyxkd amnd T
SCO).

AvTo mov kavel Twpa To FreeBSD eival va Slatpgyel Tn Alota pe 0A0VG TOUG POPTWTEG, UE EVA YEVIKO
@optwTnA #! 0 omoiog avayvwpilel wg Stepunvéa (interpreter) Tovg YapakTipPeG artd To EMOUEVO KEVO
peta to ! kat uéxpL To TEAOG, eV av eV avayvwpLoTEL KATIOL0G, Xpnotuonoleital wg éoxatn AVGn To
/bin/sh.

T'a Vv vrmootipEn tov Linux ABI, to FreeBSD BAémeL Tov paywo aplbuo tov ELF binary (8¢
avayvwpiCel Tn Stapopd avdpeoa o FreeBSD, Solaris™, Linux, 1] K4molo dAA0 AELTOLPYIKO cUOTNUA
70 omoio xpnotyomnolet apyeia tomov ELF).

0 goptwtig ELF kottdel ywa éva edkd brand, to omoio eivat pa evotnta oyoAiwv yéoa oto ELF
image, xat To omoio §ev vnapyel oe ELF binaries ylia SVR4/Solaris™

T va Aettovpyroovv ta ekteAéoipa tov Linux, Ba mpémnel va yivouv branded (LopkaplotovV) wg
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Linux yéow tng brandelf(1):

# brandelf -t Linux file

Otav yivel avtd, o poptwtig ELF Ba BAEmeL to Linux brand mdvw oo apyeio.

Otav o poptwtAg ELF 8¢l To Linux brand, 6a avtikatactioet évav Seiktn péoa otn Soun proc. OAeg
oL KAOELG TOL oLOTANATOG TaglvopovvTal Héoa amd avtov Tov Seiktn (o éva mapadoolakd cvoTnua
UNIX®, o Seixktng Ba ftav o mivakag sysent[], mov mepleéyel TIG¢ KAOELG TOL GLOTAUATOG (System
calls)). EnutA€ov, n Stepyacia onuelwvetal yla el8IKN HETAXELPLON TOL trap vector Kot AAAEG (ULKPEC)
Slopbwaoelg, TIg omoieg xepiCetal To adpbpwpa mupva ¢ cvppfatotntag Linux.

To system call vector tov Linux mepleyel, UeETagL dAAwv, pla Alota pe ta dedopéva tov sysent[] Twv
omoiwv ot StevBvvaoelg Bplokovtal péoa 6To ApBpwua Tov TLPHRVA.

Otav yivetal pla KAon cuetipatog and pla epappoyn Linux, o kwéikag (trap code) tpomomolel Tov
Selktn ™G p€ow ™G SOUNG IOV €xeL eyypael aTo proc, Kat aAAdlel Tnv StevBuvon wote va Seiyvel
070 onueio elod8ov ™G ouvdapTnong Tov Linux, kat 6L Tov FreeBSD.

Emniong, to ovotnua ocvpPatotntag pe Linux pmopel kat mpooapuolel Suvaulkd Tig tomobeaieg
avagitnong. OuoLOoTIKA AUTO KAVEL KAL N ETTLAOYN UNion KATA TNV TTPOCAPTNON €VOG GUGTUATOG
apxelwv (Sev evvoovpue 8w T0 cvoTnua apyeiwv unionfs!). Apykd, yivetar amonelpa va Bpebel to
apyelo otov katdAoyo /compat/linux/original-path, xat gévo av avtd amotvyxel, Ba yivel avalfitnon
07OV KatdAoyo /original-path. Me Tov TpOMO ALTO GLYOUPEVOVUE OTL TA EKTEAEGLUA TTOV X PELALOVTAL
GAAa ekteA€atua Ba TpEgouv (yla mapddetyua, To GUVOAO epyareiwv Tov Linux ynopel va ekteAeotel
uéow NG vmootipEng Tov Linux ABI). Emiong onuaivet 0t Ta ekteA€olpua Tov Linux pymopovv va
(POPTWOOLV Kal Vo eKTEAEGOLV apyela Tov FreeBSD av 8gv pumopovv va evtonicovv ta avtiotoya
apyela oto Linux. Mnopeite eniong va tonoBetroete pla evtoAr] uname(l) yéoa oto /compat/linux
TIPOKELUEVOL T apyeia Tov Linux va pn uymopovv va avayvwpioouv O0TL §eV XPNnoLUOTOLoVVTAL
TPAYUATIKA o€ Linux.

OvolaoTikd, vrapyet évag muprvag Linux péoa otov muprva tov FreeBSD. Ot §tdpopeg Aettovpyieg
oL 07t0{eG VAOTIOLOUV OAEC TIG LTINPEGIEG IOV TAPEYOVTAL A0 TOV MupHva eival (8leg T060 oTOV
mivaka kKAjoewv ocvotiuatog tov FreeBSD 6co kat otov avtiotolyo Touv Linux: Aeltovpyieg tou
oLOTAUATOC apXElWV, ELKOVIKY pviun, Staxeiplon onudtwy, System V IPC kAmt. H pévn Stapopd eivat
0Tl 70 ekteAéolya tov FreeBSD kdvouv yprion Ttwv ovvapticewv glue tov FreeBSD, evw Ta
ekTeAéolpa Tov Linux, kdvouv xprion twv ocuvaptioewv glue tov Linux (MOAAG amd ta moALd
AELTOVPYKA elyav TIG 8IKEG TOLG ouvapTnoelg glue: ol SlevbLvVoeELg TwV cLVAPTACEWY Bpiokovtav
0TO OTATIKO Tivaka sysent[], avti va Stevkpviovtal péow evog Suvaukov Seiktn otn doun proc
NG Slepyaaciag Tov TPayUaAToToLel TNV KAoN).

IToto eivat 6pwg To eyyeveg FreeBSD ABI; Agv €xel kat TOAV onuacia. H povn Baowkn Stagopd eivat
(xAtL To omolo propel EVKOAA VA OAAAEEL OE PEAAOVTIKEG EKSOTELG, KAl TTOAV TILOaVOV va aAAdEel) OTL
oL ouvvaptioelg glue Tov FreeBSD elval otatikd cuvdedeuéveg oTo MuUPHVA, EVW OL AVTIGTOLXEG TOV
Linux pmopovv eite va eivat ovv8edepéveg otatikd, eite va elvat mpoofdolyeg péow €vog
apBpwuartog Tupnva.

Eivat auto dpwg mpaypatikn e€opoiwon; Oxt Elvat pyia vAomoinon tov ABI, oyt efopoiwaon. Aev
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vndpyel kauia e€opoiwan (| mpocouoiwaon, ya va TPoAABOVUE TNV EMOUEVN GAC EPWTNON).

Tote ywati pepkég @opeg plape yua "e€opoiwon Linux"; T'ia va SuokoAevtel n mpowbnon tov
FreeBSD! H apyk vAomoinon €ywe tnv enoxf 6mov 8ev vmipxe GAAN AEEN 1OV va prmopovoe va
neplypdel to Tt akplwg ywotav. To va Agyaue dtL to FreeBSD €tpeye ekteAéoipa Linux Sev Oa
NTav aAfBela, pla Kat xpealdtav va evowpatwbel KAmolog KWdkag atov mupnva, i va @optwoel
Kamolo dpBpwua. Xpelalotav kAol AEEN TTOL va TEPLYPAPEL TL POPTWVOTAV-ETGL TPOEKLYE O
"efopolwTng Linux".

params: path: "/books/handbook/partiii/" :leveloffset: +1
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Part III: PUOuiLon kot
BeAtioTomoinon
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Chapter 18. Zvvoun

'Eva amod Ta onuavTikd xapaktnplotikd tov FreeBSD eivat n Suvatotnta pvobulong tov cuoTHUATOoG.
Me TI¢ owoTEG pubuioelg ocvoTiuatog eival eVkoAo va amo@evybBovv TOAAA mpoPAfuaTa KATA TN
Stapxela peArovTikwv avapadbuicewv. To kepdAalo avtd Ba egnyroel peydio pépog tng Stadikaciag
pvOulong tov FreeBSD, cvumeplapufavouévwy Kal KAWTOWV TAPAUETPWY TIOV UITOPOUV va
pLOULoTOVY Yyl TNV BeATIoTOTOINON TNG AWTOS00NG TOL GLGTIUATOG.

A@ov Slafdoete auTd T0 KeQAAALo, Ba EE€peTe:

* TIwg va ovAéPheTe AmOSOTIKA e CLOTHUATA APXEIWV KAL KATATUNOELG SwWap.

* Ta Bacikd Twv oLETNUATWY PpLBULONG Kal ekkivnong rc.conf kat /usr/local/etc/rc.d.

* IIwg va pubuicete Kal va SOKIPUACETE pla KAPTA SIKTUOV.

* TIwg va pubuioete virtual hosts 0TI¢ SIKTLAKEG GG CLUOKEVEG.

* TIwg va xpnotwuomnoujoete Ta Stapopa apyeia pvbuicewv oTov KatdAoyo /etc.

* IIwg va BeAtioTonoujoete 7o FreeBSD xpnolpomolwvtag etafAntég sysctl.

* IIwg va BeAtiotomowjoete TRV anmdédoon Tov S{oKOL Kal va OAAAEETE TOLG TIEPLOPLOUOVG TOU
mopnva.

IIpwv Slafdoete autd T0 KEPAAALO, Ba TTPETEL:

* Na katavoeite Paokég évvoleg Tov UNIX® kat tov FreeBSD (Baoikég Evvoleg oto UNIX®).

* Na eiote efokelwpévol pe ta PBaowkd g puOULoONG Kat NG HETAYAWTTIONG TOL TLPNVA
(PuvBpuiovtag tov ITupriva tov FreeBSD).
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Chapter 19. Apywkn PUOuwon

19.1. Avdtaén Katatunoewv

19.1.1. Baowkég Katatunoetg

Otav dnuiovpyeite cvotiuata apyeiwv pe to bsdlabel(8) f to sysinstall(8), BuunBeite dTL oL oxAnpot
Slokol petagépouvv SeSouéva ypnyopotepa amo Ta eEWTEPLKA UEPOL TOVG OTA €0WTEPIKA. 'EToL
ULKPOTEPA Kal TIEPLOGOTEPO TPOCGPACIUA cLOTAHUATA apXeEiwv TIPEMEL va eival MANCLECTEPA GTO
e€WTEPKO TOL SloKOVL, €V HEYAAVTEPEG KATATUNOELG OTIWG TO /UST TIPETEL VA TOTTOOETOVVTAL TILO
KOVTA 070 €0wTEPIKO TOL Siokov. Elval kaAr 18€a va Snulovpyeite Katatunoelg pe mapopola oelpa
UEe avTv: root, swap, /var, /usr.

To péyebog Tov /var avtavakAd tnv emSLwkKoLPEVN XPrion Tov unxaviuatog. To /var ypnollonoleite
ywa Vv anofikevon Twv ypapupatokPwtinv, twv apyelwv kataypa@ig Kat Tov spooler Tov
ekTumWTH. Ta ypoaupatokIBwTia Kot Ta opyxela Kataypa@ig HUmopolv va HEYOAWOOLV OE
anpocodoknTa peyEdn avdAroya Ue Tov aplOuo Twv XpnoTwV TOL GLUGTHUATOG KAl TO XPOVIKO SldoTnua
TIOL KPATOUVTAL TA apyelo Kataypa@ig. Imavia xpeladetal to /var/tmp va €xel mdvw amd éva
gigabyte xwpo, 0AAA KaAO elval va €XETE KATA VOU OTL TPETEL VA elval ApKETA YEYAAO yla va KPATAEL
TA TAKETA IOV BEAETE VA EYKATACTHOETE.

H xatdtunon /usr mepléyel Ta TEPLOCOTEPA OPXEL TIOL QTALTOVVTAL yld TNV LTOCTHPLEN TOU
OLOTAUATOC, TN CLAAOYN TwV ports(7) (mpotetveTal) kat Tov mnyaio kwdka (mpoatpeTiko). Kat ta Svo
autd elval TPoaLPETIKA Kata TNV eykatactaor. TovAdylotov 2 gigabytes mpoteivovtal ywa auty tnv
KatdTunon.

Otav emAéyete pueyeBog yla TIg KATATUNOELG, Va EXETE LMOYLY GOG TIG AALTHOELG o€ XWpo. Mmopel
va eivatl Alyo mpOBAnua to va peivete Ywplg xwpo oe Yo KatdTunon evw Xpnoluomnoleite eAdylota
UL GAAN.

Mepkég @opég n emdoyn Auto-defaults tov katatunth Tov sysinstall(8) umopel va
EMEEEL TTIOAD UIKPO pEyebog yla TI¢ katatpioelg /var kat /. IIpoomnabeiote va
ETAEZETE EELTTVA KaL YEVVALOSWwPa HEYEDN Lo TIG KATATUOELG Ga.

19.1.2. Swap Katdtunon

'EVag EUTELPIKOG KavOvag yla va eMIAELETE U€YeBOG yla TNV KatATUnon swap sivat: mpémnel va eival
nepimov SuTAr amno to péyebog Tng uviung (RAM) tov cvotiuatog. F'ia mapddetyua, av To unyxdvnua
éxeL 128 megabytes uviung, n katdtunon swap mpenel va eivatr 256 megabytes. Lvotiuata Ue
ALyOTEPN UVAUN prtopolv va amodiSouvv koAUTepa Ue TEPLOCOTEPO swap. Alyotepo amo 256
megabytes swap 8ev mpoteivetal Kal Tpemel va €eTaotel N enéktaon g uviung. Ot aiyopbuot VM
paging tov muprva eivat €tol eTIayyévol wote va anodibovv kaivtepa 4tav n KATATUNon swap
elval TtovAdylotov §V0 Qopeg To PEYeBog TNG KEVTPLKNG Uviung. Av pubuicete mTOAV pKpo swap,
uropel va €xouv pelwpévn amodoon ot aiyoplouol adpwong oeAlbwv Tov voocvoTipatog VM Kat
umopet apyotepa va dnuiovpynbovv mpofAfuata av npootebel TEPLGGOTEPN YULOIKA Uviun.

Ye peyaAvtepa ovotiuata pe moAAamAovlg SCSI Siokovg (§ moAAamAovg IDE Siokovg oe
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SLaQOPETIKOVG EAEYKTEC), elval mPoTLUOTEPO TO swap va eival pvbulopévo oe kabe Sioko (UEYPL
Téooeplg Slokoug). OL EeXWPLOTEG KATATUOELG Swap KaAO eival va €xouv mepimov To i8lo peyebog. O
nupnvag uropel va yelplotel avBaipeta peyédn swap, aAAd oL €0wWTEPLKEG Souég SeSouévwv
pubuifovtal ye paon to pé€yebog tng peyaivtepng katdtunong swap. Kpatwvtag v xatdatunon
swap oxed06v oto (810 péyebog Ba emiTpéPel aTov TLPRVA VA BEATIOTOTIOCGEL TNV XPrON TOL swap,
polpdlovTag 1o KaAd To pOpTo o€ KAOe Sioko. Aev melpAlel va €xete peydro uéyebog swap, akoua
Kat av 8e ypnolyomoleitat apketd. Mmopel va etvat evkoAdTePN N avdkauydn amo €va eKTOG EAEYXOL
TPOYPAUHA TTPOTOV XPELACTEL VA EMAVEKKIVIIOETE TO GUGTNUA.

19.1.3. T'ati va @TLAEETE KATATUNGCELG;

Apxetol xpnoteg vouifouv otL pia peydAn xatdtpnon Oa eivat evtdgel, aAAd vITAPYOLV apPKETOL AdyoL
yuti avtd elvat ok 8éa. Katapyniv, «abe wkatdtunon €xel SLUQOPETIKA AELTOVPYLKA
XOPOAKTNPLOTIKA, omoTe EeYwplfovTag TIG KATATUNOELS EMITPEMOVUE OTO CLUOTHUA apXElwv va
evapuoviCetal avdroya. I'ia mapadetyua, ol root Kat /usr Katatunoelg eivat kupiwg yua avayvwon,
XWpPIG TOAAEG eyypa@Eg. AvTiBeTa, yivovTal TOAAEG aVAYVWOELG KAL EYYPAPEG OTLG /var Kal /var/tmp.

Kd&vovtag owotr Katdtunon o€ €va oVoTNUA, 0 KATAKEPUATIOUOG IOV cuuBaivel oe UIKPOTEPEG KAt
TeEPLOCOTEPO €yypadLueg katatunoelg Sev Ba Slappevoel oTIg Kataturioelg mov Stafdadovtal mio
ouxvd amod OtL ypagovtal. Kpatwvtag Tig meplocitepo eyypAPIUES KATATUAOELS TILO KOVTA OTNV
axpn tov Siokov, Ba avgnbei n I/O armddoon oTIg KATATUACELS OTTOL Kal ¥peLadeTat mo ovyvad. Twpa
evw n anodoon I/0 ypeldletal oTIg peyaAvuTepeg KATATUROELG, AAAALOVTAG AUTEG TILO KOVTA OTNV
axpn Tov Siokov Sev Ba 0dnynoel oe oNUAVTIKY avénon g and8oong 060 TO VA UETAKIVCETE TNV
/var otnv axpn. TéAog, vmdpyel Kat Bépa ac@drelag. Mia pukpr|, TPOCGEYUEV TOot KaTdTunon n onoia
elval Stafadetat mo ouyva aro OTL ypAa@eTaL EXEL LEYAAVTEPN TTOAVOTNTA VA ETLCNGEL EVOG AoYN OV
XTUTTAUATOG.
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Chapter 20. KOpuLa PUOuion

H xUpla tomobBecia Twv mAnpo@opwwv yla Tnv pubulon Tov cvotipatog PBploketal péoa oTo
/etc/rc.conf. Avtd TO apyeio mepLEyel €va evpL Paoua pvBuicewv, KUPIWEG XPNOLUOTTOLOVUEVEG OTNV
gkkilvnon Tov cuoTHUATOG yla TNV pLuBuLlon Tov cvotiuatog. To dvopa Tov anevbeiag cuvendyeTat
avto; elval puBuioelg yla Ta apyeia rc*.

'Evag Swoyelplotg mpemel va  Snuiovpyroel eyypagec uyéoa oto apyxeio rc.conf wote va
avTikataoThoel TIG mpoemiAeyuéveg pubuioelg amo 1o apyeio /etc/defaults/rc.conf. To apyeio
TIPOETILAOY WV S€V TIPETEL VA aVTLYpa@el auToAegel 6To /etc - aUTO TEPLEYEL TTPOETIAEYUEVEG TIUEG, OXL
napadeiypata. OAeg oL aAAAy€G TTOL APOPOVV TO cLOTNUA TIPEMEL va yivouv oto apyeio rc.conf
QTTOKAELOTIKA.

'Evag aplOpog otpatnykwv pmopel va epapuootel o €va oUVOAD EQaPUOYywV yla va exywploovue
pubuicelg Tov evpL GLVOAOL ATTO TIG PLOUICELG EMIKEVTPWUEVEG YL €va GUGTNUA YLA VO KPATHOOVUE
TOV @OpTo Slayeiplong xaunAd. H mpotewvopevn mpocéyylon eivat va tomobetovue TIg pubuicelg
€VPL CLVOAOUL o€ €va SLaPopPEeTIKO apyelo, 0w to /etc/rc.conf.site, kal TOTE va cuumepAdBouvpe T0
apyelo avtd ato /etc/rc.conf, To omoio Ba TEPLEXEL TANPOPOPIEG EMKEVTPWHEVEG YL VA GVGTNUA.

Mudg kat to re.conf StaBdaletat amo o sh(1) eivatl ebkoAo va o enttuyovpe avtd. F'ia mapddetypa:

e rc.conf:

. /etc/rc.conf.site

hostname="node15.example.com"
network_interfaces="fxp@ 100"
ifconfig_fxp0="inet 10.1.1.1"

e rc.conf.site:

defaultrouter="10.1.1.254"
saver="daemon"
blanktime="100"

To apyeilo rc.conf.site pumopet €nelrta va StaveunBei oe kdBe cvoTNUA XPNOLUOTOLWVTAG TO rsync N
KATT0L0 TTapopolo mpdypappa, evw To apyeio rc.conf mapapével povadiko.

Avapabuifovtag to cvoTnua xpnotponowwvtag sysinstall(8) § make world 8ev Ba avtikatacTricel To
apyxelo rc.conf, étoL oL puBuicelg Sev Ba yabovv.
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Chapter 21. PUOuion EQapuoywv

Tumikd, oL EYKATECTNUEVEG EQPAPUOYEG EXOVLV TA SIKA TOLG apyeia puBuicewy, pe To 81KO TOLG TPOTIO
oLvTagng, KTAT. Efval onuavtiké avtd ta apyela va kpatovvtal EeEXwpLoTd amo To Bacikd cvoTnua,
€T0L WOTE va elval eVKoAA evTomiolua kat Staxelpiolpa amno ta epyaieia Slaxeiplong makeTwv.

Tumkd, avtd ta apyeia eivat eykateotnuéva oto /usr/local/etc. e avt) v mepintwon otav pia
epapuoyn €xeL peydio apluo apyeiwv puvbuicewv, €vag vmokatdAoyog Snulovpyeital ya va ta

amoBnkevoeL.

Kavovika, otav €va port 1 €va package eykabiotate, mapadelypata apyeiwv pubuicewv
eykablotdvtal eniong. Avtd eivat cuvibwg avayvwpiowwa amo v .default katdAngn Tovg. Av Sev
vndpyovv apyeia puvbuicewv ywa v e@apuoyn, tote Ba Snuiovpynbovv KAvovTag avtlypagn Ta

.default apyeia.

T'a mapadetypa, £xete LTOYN cag Ta TEPLEXOUEVA TOV KaTtaAdyou /usr/local/etc/apache:

-rw-r--r-- 1 root
-rw-r--r-- 1 root
-rw-r--r-- 1 root
-rw-r--r-- 1 root
-rw-r--r-- 1 root
-rw-r--r-- 1 root
-rw-r--r-- 1 root
-rw-r--r-- 1 root
STfErE=r== 1l et
-rw-r--r-- 1 root

wheel
wheel
wheel
wheel
wheel
wheel
wheel
wheel
wheel
wheel

2184
2184
9555
9555
12205
12205
2700
2700
7980
7933

May
May
May
May
May
May
May
May
May
May

20
20
20
20
20
20
20
20
20
20

1998 access.conf

1998 access.conf.default
1998 httpd.conf

1998 httpd.conf.default
1998 magic

1998 magic.default

1998 mime.types

1998 mime.types.default
1998 srm.conf

1998 srm.conf.default

Ta peyébol twv apyeiwv Selyvouv oOtL povo to apyeio srm.conf €xel aAAdgel. Mia petémelta
avafdbuion tov port g epappoyig Apache dev Ba avtikataotrioel To aAdaypévo apyeio.
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Chapter 22. Ekkiwvwvtag YTNpPEGLEG

[ToAAOL XpNOTEG EMAEYOLV VA EYKATAGTHOOLY AOYLOULKO aTT0 TPITOVG KATAOKELAOTEG 0T0 FreeBSD
amo TNV oLAAOYH Twv Ports. Le MOAAEG amo AUTEG TIG MEPUNTWOELG umopel va eival amapaitnTo va
pubuicovv To0 AOYLOULKO e TETOLO TPOTIO WOTE va umopel va emttparnel n ekkivnon Tou Kata tnv
exkivnon Tov cvotuatog. Ynnpeoieg, 6nwg o mail/postfix § to www/apachel3 eivat pévo Svo amo
T TTOAAG TTOKETA AOYLOULKOU TTOU pmopel va ypeldfovtal va ekkivnBovuv katd tnv €kkivnon tov
ovotiuatog. To pépog avtd Ba egnynoet Tig Stabéoiueg Sladikaoieg yla Tnv ekKivnon AOyLOULKOU
TPOEPYOUEVO A0 TPITOVG KATACOKEVATTEG.

X710 FreeBSD, oL TEPLOGOTEPEG TIEPLEXOUEVEG VTTNPETIEG, OTTWG TO cron(8), elval eEKKIVAGLUEG uéoa amo
Ta oevapla ekkivnong tov cvotijpatog. Ta cevdpla avtd pmopet va Stapépovv avdroya to FreeBSD
1 TNV €K800N TOL KATACKELAGTH; WGTOGCO, N TILO CNUAVTIKY TTTUXH oL TTPETEL va egeTaatel elval OTL
oL pubpuioelg ekkivnong Tovg umopovV va XELPLOTOVV UECA ATTO €va ATTAG GEVAPLO EKK{VNONG.

[Ipwv TNV é\evon Tov re.d, oL EPapuoyEég UTopovoaV va TomoBeTooVY €va amAd GEVAPLO EKKIVNGNG
uéoa otov katdAoyo /usr/local/etc/rc.d o omoiog prmopovaoe va Stafactel amo Ta cevdpla ekkivnong
TOV GLOTHUATOG. AUTA TA GEVAPLA UTTOPOVOAY VA EKTEAECTOVV KATA T UETEMELTA OTASLIA EKK{VNONG
TOL GLOTHUATOG.

Evw moAAol 18lwteg £68evav xpdvo mPoomadwvTag va GLVXWVEVGOUV TO TTAALO GTUA puBuicewy pe T0
VEO GTUA, TTOPAUEVEL YEYOVOC OTL UEPLKA TTPOYPAUHATO OKOUA QITALTOVV €va 6eVAPLO va TomoBetnOel
uéoa oTov mpoavagepBEvTa KatdAoyo. OL AeTTEG SLAQOPEG AVAUESA OTA GEVAPLA EEAPTWVTAL ATTO TO
av § oxt o rc.d ypnowornoleite. IIpoyevéotepa Tov FreeBSD 5.1 o maAld otuA pubuicewv
XPNOLUOTIOLOVVTAV KAl GYeSOV G OAEG TIG TIEPUTTWOELG EVA VEOL GTUA aevdplo Ba eival cuufato.

Evw kaBe oevaplo mpemel va Tnpel oplopéveg EAAYLOTEG QTTALTHOELG, TIG TTEPLOCOTEPEG POPES AVTEG OL
analtioelg elvat avetaptnteg ™G €kdoong touv FreeBSD. Kdbe oevdplo mpémel va €xel pia .sh
EMEKTAON TIPOCAPTNUEVI OTO TEAOG TOUL Kal KABe cevdplo TPEMEL va elval eKTEAECLUO QIO TO
ovotnua. To SeVTepo pmopet va enttevyBel ypnowwomowwvtag Tnv chmod evtoAn kat pvbuifovtag tnv
adewa 755. Exel mpémel va vmdpyel, TOLVAAYLOTOV, pla emhoyn start kat pla emAoyn stop ywa v

epappoyn.

To 7o anAd oevaplo ekkivnong mBavoTata va Yolddel Ue To0 TapaKaTw:

#!/bin/sh
echo -n ' utility'

case "$1" in

start)

/usr/local/bin/utility
stop)

kill -9 ‘cat /var/run/utility.pid*
*) rs

echo "Usage: ‘basename $0' {start|stop}" >&2
exit 64

rs
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esac

exit 0

To oevdplo avto mapeyel pia stop kat pla start emtdoyn yla tnv e@apuoyr| 67ov 670 mapadetyua 5w
avaeépetat oav utility.

Mmopel va ekkivn0el xElpwVaKTIKA KAVovTag:
# /usr/local/etc/rc.d/utility.sh start

[apodo mov Sev amaltolv OAeC ol e@apupoyeg va mpootebel pia eyypaer oto rc.conf, oyedSdv
Kabnuepva xat €va véo port Ba TpomomolTe yla va S€xetatl avt Tnv pubuton. EAEygete tnv TeAKN
€€060 NG €yKATAOTAONG YlO TIEPLOCOTEPEG TANPOWYOPIEG TAVW OTNV GLYKEKPLUEVN E€QAPUOYY.
MepLKEG EQAPUOYEG ATTO TPITOUG KATACKELACTEG TAPEYOVV GEVAPLA EKKIVNONG TA OTTOla EMLTPETOLV
oTNV epapuoyr va ypnowpomnotndet ye to re.d, mapoAra avta, avtd Oa culntndel oTo eMdpuevo YEPag.

22.1. Extetauévn POOuLon Epapuoywv

[TA€ov to FreeBSD mepiéxel To re.d, n puOULoN TNG EKKIVNONG TWV EQPAPUOYWV EXEL YIVEL ELKOAOTEPN,
Kal 7TL0 TTAOUGL G€ YAPAKTNPLKA. XPNoLUomolwvtag AECelg kAeldia péoa otov katdAoyo rc.d, ot
EQAPUOYEG UTTOPOVV TIAEOV VA EKKLVOUV ETIELTA QIO CUYKEKPLUEVEG LTINPECIEG Yla Tapddetyua tnv
DNS, unopei va emitpamnei n eloaywyn] eNUTAE0V MapauéTpwy péoa amo to rc.conf atnv 0€on twv Rén
LTTAPXOVTOV TAPAUETPWY ATIO TA GEVAPLA EKKLVIONG, KTAT. 'Eva Bacikd cevdplo pmopel va potddet
UE TO aKOAOLOO:

#!1/bin/sh

#

# PROVIDE: utility
# REQUIRE: DAEMON

# KEYWORD: shutdown

. /ete/rec.subr

name=utility
rcvar=utility_enable

command="/usr/local/sbin/utility"
load_rc_config $name

#

# DO NOT CHANGE THESE DEFAULT VALUES HERE

# SET THEM IN THE /etc/rc.conf FILE

#

utility_enable=${utility_enable-"NO"}
pidfile=${utility_pidfile-"/var/run/utility.pid"}
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run_rc_command "$1"

To ocevaplo avtd Ba eCac@aiioel OtL To MpoOypauua utility Ba exkkivnbel petd amo Tnv daemon
vnnpecia. Oa egacpaiioel emutAéov €vav TpATO yla TNV pLOULON Kal Tov evtomioud Tov PID, 1 Tou
apyelov Tov ID tng Stepyaoiag.

H epappoyn umopei mA€ov va €xel TNV mapakdtw ypauur tonobetnuévn oto /etc/rc.conf:
utility_enable="YES"

O v€0G auTOg TPOTIOG EMITPETEL EMUTAEOV TOV EVKOAOTEPO XELPLOUO TWV TAPAUETPWY TNG YPAUUNG
EVTOAWV, 0€ OLVSLOOUO WE TIG MPOVTIAPXOLOEG AELTOVPYieg TTapeEXOUEVEG amo TO /etc/rc.subr, Tn
ovpBatotnta ye To BondnTkd Mpoypayua rcorder(8) Kat EMUTAEOV TNV EUKOAOTEPN PLOULON PECW
Tov rc.conf apyelov.

22.2. Xpnowuomowwvtag Yranpeoieg I'ia Tnv Exkivnon
Ymnpeolwv

AM\eg vmnpeoieg, 0Mwg o Saipovag tov e€umnpety POP3, IMAP, KTAT. Umopouv va eKKLvnbouv
xpnowomowwvtag to inetd(8). Avté amattel TNV eykatdoTacn Tov BonONTIKOV TPOYPAUHATOS
vmnpecwwv amo tnv Ports cuvAdoyn kat ula ypaup pubuicewv mpocaptnuévn oto apyeio
/etc/inetd.conf, 1} amoyapaktnpiCovtag pwa omo TG /8N ULMAPXOLOEC YPAUUEG pubuicewv.
AovAgvovtag pe To inetd kat TIg puOuicelg Tov TEPLYPAPETAL AVAAVTIKA GTO YEPOG inetd.

Ye TOAAEG TIEPUMTWOELG, elval eVAoyo va xpnotyomnoleite o Saipovag cron(8) yla tnv ekkivnon twv
LTINPECLWV TOL cLOTAHATOG. H mpocéyylon avtn €xel évav aploud TAEOVEKTNHATWY ylaTl TO cron
TpéXeL TIG Slepyaoiec oav 8LOKTATNG TOL crontab apyelov. AvTd EMITPENEL GTOUG KAVOVIKOUG
XPNOTEC VA EKKLVOUV Kal va SLayelpifovTal HEPLKEG EQPAPUOYEG.

To BonOnTKd Mpdypappa cron mapEXeL Eva Lovadike XapaKTnpLoTko, To @reboot, To omolo pmopel
va ypnolpomnownBetl atnv B€on Tov XpovikoL oplopov. Autd Ba kKAvel TV gpyacia va Tpetel dtav To
cron(8) ekkivnBel, cuvnBwg KaTA TNV EKKIVvNON TOL GLGTAUATOG.
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Chapter 23. PvBuiCovtag To IIpoypauua cron

'Eva amo ta 1o xpriotpa Bonontika npoypdupata oto FreeBSD eival to cron(8). To mpoypapua cron
TPEXEL OTO TOPACKNVIO Kal ouvexwg eA€yyel To apyeio /etc/crontab. To cron eAéyxel emiong tov
katdAoyo /var/cron/tabs, avalntwvtag kawvovpyla apyeia crontab. Ta apyeila crontab €xouv
armoONKEVUEVEG TANPOPOPIESG YLa CLYKEKPLUEVEG SlaSIkacieg TIC 0TT0lEG TO cron TPETEL VO EKTEAETEL
0€ OUYKEKPLUEVO XPOVO.

To cron xpnowwomotet V0 §LaPopeTIKOVG TUTIOLG ap)eiwv pubuicewv, To crontab ToL CLOTHUATOG Kal
7o crontab twv ypnotwv. H pévn Stapopd avdueoa atovg V0 autovg TUMOVG eival To €kto medio.
Y7o crontab Tov cvoTUATOG, TO €KTO TeS{0 elval To Gvoua ToL XProTn UE ToL omoiov Ba ekteAeaTel
N €vtoAn. Autd Sivel v Suvatdtnta oto crontab TOL CLOTAUATOG VA EKTEAEL EVTOAEC ocav
omolodnmote XpoTng. Xto crontab Twv Ypnotwv, To €kto medio elval n evtoAl mouv TpEmEL va
eKTEAEOTEL, KOl OAEG OL EVTOAEG EKTEAOVVTAL GTO OvVoUd TOL XPHOTN TOL Snuovpynce to crontab;
avTd elval éva oNUOVTIKO XAPAKTNPLOTIKO ac@aAeiag.

Ta crontabs Twv YPNOTWV EMTPEMOVV O UEUOVWUEVOUG XPNOTEG Va
mpoypauuatiocovv epypacieg xwpig v avaykn root Sikatwydtov. Ot eVTOAEG uéoa
o7o crontab €vog xproTn TPEXOLV UE TA SIKALWUATA TOV XPHOTN TOL 000V AVAKEL
7O crontab.

0 xpriotng root umopel va €xel €va crontab xpriotn akplpwg 6MwG KABe XpPHOTNG.
AvTo elval StapopeTikd amo To /etc/crontab (to crontab Tov cvotuatog). Adyo Tov
crontab Tov cvoTipatog, §gv LITAPXEL CLVAOWG Kauia avaykn ywa Tnv dnuovpyia
€VOG EeYwpLoToL crontab yla tov xpriotn root.

Ac pi&ovpe pla patia oto apyeio /etc/crontab (to crontab Tov cLGTAUATOS):

# /etc/crontab - root's crontab for FreeBSD

#

# $FreeBSD: src/etc/crontab,v 1.32 2002/11/22 16:13:39 tom Exp $§
#®

#

SHELL=/bin/sh

PATH=/etc:/bin:/sbin:/usr/bin:/usr/sbin @
HOME=/var/log

#

#

#minute hour mday month  wday who command @
#

#

*¥/5 % % % % root /usr/libexec/atrun @

® Onwg ota meplocoTepa apyeia pvbuicewv oto FreeBSD, o yapaxktipag # maplotdvel €va ayoAlo.
‘Eva ooAL0 pumopel va tomoBetnBel péoa ato apyeio oav vmevoOLLON yla TO TL TPAYUATOTIOLEL Kt
ylati pia evépyela. Ta oxoAla §ev umopovv va eivat otnv (Sta ypauun pe pia evtoAn yati arAiiwg
Ba epunvevTovv oav KOUPATL TNG EVTOAG; mpémel va efval o pia véa ypauur. Ot KeVEG ypauuég
ayvoouvvTal.
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@ Katapynyv, mpémnel va kaboplatel to mepBdArov. O xapaktipag (oov (=) XpnoLuomoLeite yua va
KabBopioel TI¢ pvbuioelg Tov MeEPBAAAOVTOG, OTIWG GE AVTO TO TAPASELYUa TTOV XPNOLUOTOLOVVTAL
ot petaPAntég SHELL, PATH, xat HOME. Av n ypauurd Tov kéAvg@oug mapaueinBei, To cron Oa
XPNOLLOTIOL|CEL TNV TIPOETIAEYUEVN, oL omoia eivat n sh. Av n petaBAnt PATH mapayeindei, Sev
Ba ypnowomownBel mpoemAeypévn katl n tonobecieg Twv apyeiwv Ba mpénel va kaboploTovv e
axkpifela. Av n HOME mapapeAndel, To cron Ba XPNOLUOTOLCEL TOV KEVTPLKO KATAAOYO TWV
€KAOTOTE XPNOTWV.

® H ypappui avt kabopilel ouvoiikd entd media. Ta media avtd eival ta minute, hour, mday, month,
wday, who, kat command. AvTtd elvatl amo pova tovg enegnynuatikd. To medio minute eivat o xpdvog oe
AemTd TOV omolov n evtoAr Ba ekteAeotel. To medio hour eivatl mapopolo pe to medio minute, amAd
elvat og wpeg. To medio mday kabopifel TNV nuépa Tov urva. To medio month elvat mapdpolo pe to
nedio hour xat To medio minute, vmodetkvvovtag tov urva. To medio wday kabopilel Tnv nuépa g
eBSouddag. OAa avtd ta media mMPEMeL va €X0UV apLOUNTIKEG TIUEG, KAl VO aKOAOLBOUVV 70 eikoal-
TETPAWPO PoAAL To medio who eivat 8laitepo, kat vapyel udévo péoa oto apyeio /etc/crontab. To
nedlo avto kabopilel oav molog xpriotng Ba Tpé€el TNV evtoAr. Otav évag xprotng eykablotd to
crontab apyeio tov, ev Ba €xel to medio avtd Stabéoipo. TéAog, Ba akoAovBrioeL n emAoyn
command. Avtd eival to teAevtaio medio, €Tol Kal AOYKA LTOSEKVUEL TNV EVTOAN ToL Oa
eKTeAeoTel.

@ H teAevtaia avty ypauur Ba kabopioet Ta ueyébot mov oulntOnkav mapandvw. [pocééte 8w
OTL €xovue €vav oplopd */5, akoAovBoVUEVO a0 aPKETOUG XapakTipeg *. OL YapakTipeg *
onuaivouv "mpwTo-TeAevTAl0", KOl UTTOPOVV va epunvevBovy cav kdbe popd. ETol, kpivovtag amo
auTH TNV YPAUUR, elval mpo@aveg ATL n evTtoAn atrun emkaAeital amo Tov xprotn root kdOe mévte
AETTA aveLApTNTA Ao TV nuépa kat Tov piva. I'ia meplocoTEPEG MANPOPOPIEG OYXETIKA UE TNV
€VTOAN atrun, koltd&te v oeAida Bonbeiag atrun(8).0L evToAEG umopovv va €X0LVV aEPLOPLOTO
aplouo TapauéTpwy, WOTOCO, Ol EVTOAEG UE EKTETAUEVO APLOUO YPAUUWY TIPETEL VA SLACTINGTOVV
UE TOV XOPAKTpa cLVEXELAG avTiBeTng KaBEToL "\".

Avtég elvat ol Baokég puBuioelg yla kabe apyeio crontab, wotdoo LITAPYEL Kal KATL Sla@opeTiko. To
neSlo €&, omov kat kabopifovue TOo Ovopa YPHROTN, LTAPYEL UOVO OTO OPXELD TOL CLOTAHUATOG
/etc/crontab. To medio avtd mpemel va mapaielpOei ywa kdbe crontab apyeio xpnon.

23.1. Eyka@iotwvtag Eva Crontab

Aev Ba mpémel va xpnolgomnoljoete TV dadikaciao Tov TEPLYPAPETAL 6K YL TNV
Sopbwon/eykatdotacn tov crontab Tov cvoTUATOG. ATAG XPNOLUOTIOL|OTE TOV

o ayamnuévo oag Kelpwevoypd@o: to cron Ba evtomicel OTL TO apyeio €xel
TpomomolnOel kat Ba apyioel dueca va xpnolomoLel TNV avavewpevn €kdoaon Tov.
Aeite avt Vv eyypaen Tov FAQ yla meplocOTEPEG TANPOPOPLEG.

F'a va eykataotioete €va véo crontab yprotn, TPWTA XPNOLUOTOU|OTE TOV AYATTNUEVO OOG
KELUEVOYPAPO Yl VA SNULOVPYNCETE €va apyelo Pe TO ATALTOVUEVO TUTIO, KAl TOTE XPNOLUOTIOU]OTE
To crontab. H 1o xowvn xprion tov eivac:

% crontab crontab-file
Xto mapadetyya avto, to apyeio crontab-file eivat to dvopa tov apyelov crontab mov eixe
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SnuovpynBei mponyovuévwg.

Yrdpyxel emiong pia emAoyn yla va anaplbuioete ta eykateotnuéva apyeia crontab: amid elodyete
Vv enioyn -1 otnv evToAn crontab kat eA€y&te To amotéAeoua.

T'wa Tovg xprioteg mov B€Aovv va apyicovv To crontab apyeio Toug amo Vv apyn, xwplg Tnv xpron
TPOTUTIOV, UTTOPOVV VA XPNOLUOTIOUJo0VV TNV €VTOAN crontab -e. Auth n evtoA Ba &ekwvrjoel Tov
KELLEVOYPAYO e €va KeVO apyelo. Otav to apyeio amobnkevbel, Oa eykataotabel avtouata amo tnv
€VTOAN crontab.

Av apyotepa BéAete va Staypdete To crontab apyelo xpnotn TeAelwg, XpNOLUOTOUJGTE TNV EVTOAN
crontab padl pe tnv emroyn -r.
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Chapter 24. Xpnowomowwvtag To ZvoTnua rc
270 FreeBSD

To 2002 to FreeBSD evowpdtwoe to cvotnua rc.d tov NetBSD yla tnv ekkivnon tov cuotipatog. Ot
xprioteg Ba mpemel va €xovv avtiAnebel Ta apyela mov Bpiokovtal otov katdAoyo /etc/rc.d. IIoAAd
aro avtd Ta apyeia eival ywa Ti¢ Baocikeg vnpecieg Kat utopovV va eAeyBovV Ue TIG EMAOYEG start,
stop, kat restart. T'ia mapddetyua, to sshd(8) pmopel va eAeyBel xpnotponolwvtag tnv NG EVTOAN:

# /etc/rc.d/sshd restart

H Swadikaoia avty eivat mapépola xat yla tig vtoAouteg vmnpecieg. PLOLKE, oL LTINPEGieG AVTEG
elvatl ouvNBwG aLTOPATA EKKLVACLUEG KATA TNV EKKIVNON TOL CLOTAUATOG OTIWG Kal KaBopileTal oTo
rc.conf(5). Tw mapddetyua, evepyomowwvtag tov Saipova Network Address Translation otnv
exkivnon eivat t060 amAd 660 KAvovTag TPoconKn NG akoAovdng ypauung oto /etc/rc.conf:

natd_enable="YES"

Av n emioyn natd_enable="N0" eivar A6n mapovoa, toTe anmAd aArdlete Tnv enthoynl NO oe YES. Ta
oevdpla rc 6a QopPTWOOUV aVTOUATA OTTOLASHTIOTE €LAPTWUEVN LTINPESia Katd Tnv Sldpkela Tng
EMOUEVNG EKKIVNONG, OTIWG KAL TTEPLY PAPETAL TAPAKATW.

Muag kat To cvoTnua rc.d eivatl Kuplwg yla Tnv ekKivnon Kat Tov TEPUATIOUO LTTNPECLWY KATA TNV
ekkilvnon kat Tov tepUationd ToL CLOTAHUATOG AVTIOTOLYA, Ol TPOKAOOPLOUEVEG eMIAOYEG start, stop
Kal restart Ba mpaypatomoltjcovy TG avtioToleg evépyeleg av N KATAAANAeG petaPAntég elval
kaBoplopéveg ato /etc/rc.conf. Ta mapadertypa n mapanmavw evtoAn sshd restart Ba SovAgel uovo
av n petaPAntq sshd_enable €xel teBel oe YES péoa oto /etc/rc.conf. I'la va EKTEAEGETE TIG ETTIAOYEG
start, stop f§ restart plag vmnpeoiag avegdptnta amo t1g pvbuicelg Tng oto /etc/rc.conf, n evToAn
TpEmeL va €xeL xapaktnplotel pe "one". T'ia mapddetypa yla v enavekkivnon tov sshd avegdptnta
amo TIg TPéYovaeg pubuioelg oto /etc/re.conf, ekteAeite TNV akdAovOn eVTOAN:

# /etc/rc.d/sshd onerestart

Eivat evkodo va eAéytete av n vmnpecia eivalr evepyomounuévn oto /etc/rc.conf tpé€yovtag To
KATAAANA0 oevdplo rc.d pe tnv mapduetpo rcvar. Katd cuvvémela, évag Slaxelplotig pmopel va
eAéyel av To sshd eival 6vtwg evepyomonuévo ato /etc/re.conf ektedwvTag:

# /etc/rc.d/sshd rcvar
# sshd
$sshd_enable=YES

o H Sevtepn ypappuni (# sshd) eivat n €6060¢ ™G evToAlg sshd, kat 0L N KOVGOAd Tov
xpriotn root.
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T va eAéyete av ula vmnpeoia TpexeL n endoyn status etvat StaBéowun. T mapddetyua ya va
enmPBefaiwote OTL N vInpecia sshd Tpéxel:

# /etc/rc.d/sshd status sshd is
running as pid 433.

Le TOAAEG mepUTTWOELG elval duvatov to reload plag vmnpesiag. Avtd Ba oteidel éva onfua otnv
vmnpeoia, eMPBAALoOVTAG TNG VA EavaQoPTWOEL Ta apyxeia pubuicewv ™G TNV TPAYUATIKOTNTA AUTO
onuaivel 6tL Ba oteirel éva onfua SIGHUP otnv vmnpeoia. H vmootiplén yla autd to XapakTnpLloTiko
Sev mapeyetal oe kdBe vmnpeoia.

To ovotnua rc.d §gv XpnoLUOTOLELTE HOVO YLA TIG LTTNPEGLIEG SIKTVOV, AAAA emtiong cLUPAAEL Kal KaTa
™V ekkivnon tov ocvotiuatog T'a mapddeypa, okepteite o apyeio bgfsck. Otav éva cevdplo
exteAeite, Oa ekTUMWVEL TO akOAOLOO pRvLua:

Starting background file system checks in 60 seconds.

Emopévog 1o apyelo autd xpnoLomnoleite 0TO MAPACKI VIO YLa TOV EAEYX0 TOV CLGTHUATOG apXElwY, 0
omoiog kat cuppaivel kata TNV €KKivnon Tov CLGTAUATOG.

[ToAAEG LT peaieg eEapTWVTAL TG AAAEG LTINPEGIEG YL VA TA KATAPEPOLV VA AELTOLPYHCOLY CWOTA.
T'a mapadewypa, n vmnpeosia NIS kat aAAeg Baoiopéveg oto RPC vmnpeoieg Ba amotuyouvv va
ekkLvnBovv av n vmnpeoia rpebind (portmapper) Sev €xel 16N ekkivnOel. Ta va AvBeL To TPOPANUA
avTO, LITAPXOLV TANPOPOPILES YLa TIG EEAPTHOELG Kal AAAA peTa-6eSopéva PEaa aTa GYOALA GTNV apXN
KkaOe oevapiov. To mpoypappa rcorder(8) XpnoUOTMOLELTE yla TNV AVAALON TWV GYXOALWY ALTWV KATA
NV ekkivnon tov ocvoTiuatog ywa va kabopiotel pe mold oelpd Ba mpémel va ekkivnbovv ot
LTINPECiEG WOTE Va eKTANPWOOVVY oL e€apTtroelg. OL eMOUEVEG TPOTACELS UTTOPOVV va TEPIANPOOVV
uéoa oe kdOe apyelo ekkivnong:

* PROVIDE: KaBdpllel TNV LTINpPEeGia mov apeXEL TO apyeio avto.

* REQUIRE: AmaplBuel T1¢ umnpeaieg mov amattovvTal yla Tnv v vmnpecia avth. To apyeio avto Ba
exteAeotel petd amo Tnv kaboplopévn vinpeaoia.

* BEFORE: AmapBuetl Tig umnpeaieg oL omoieg egapTwvtal amo tnv vnnpecia avth. To apyeio avtod Ba

eKTEAEOTEL TPV TIG KAOOPLOUEVEG LTINPETILEG.

Xpnowomowwvtag tnv uEBodo avtr, ot SLaYELPLOTEG UTTOPOVV EVKOAA VA EAEYEOLV TIG LTINPEGILEG TOV
ovoTiuatog xwpig Ta Suovdnta "runlevels” 0TwG oe pepikd AAAa Aettovpyikd cvotiuata UNIX®.

EnutAéov mAnpog@opieg yla to cvotnua rc.d prmopovv va Bpebovv otig oedideg Bonbeiag re(8) kat
rc.subr(8). Av ev8lapépeate yla Tnv eyypaen Sikwv oag oevapiwv rc.d ) ywa v BeAtiwon Twv Rén
LTTAPYOVTWYV, Ba Bpeite TOV GVVEECUO AVTOV APKETA XPHOLUO.
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Chapter 25. PvOuiCovtag Tig Kapteg AtktO0U

Tnv onfuepov emoy 8€V UMOPOVUE VA CKEPTOVHE €vav LTTOAOYLOTH XWPIG va oKeTOVME Kal pia
oLvSean SikTvov. IlpocBéTovTag kat pubuifovTag pla kapTa SikTvov eival pia cuvnblopévn epyaacia
yla évav onotodnmote Slayelploth Tov FreeBSD.

25.1. Evtomtiovtag Tov Lwato 06nyo

IIpwv apyloete, Ba mpémel va yvwpilete TO HOVTEAO TNG KAPTAG TTOL €XETE, OO chip ypnotuomolel,
kat av eivat PCI fj ISA kdpta. To FreeBSD vrootnpifel €va peydro evpog kaptwv PCI kat ISA. EAEyEte
Vv Alota ZuppatoTntag YAKoU yla tnv €kdoan oag yla va Seite av n kdpta oag vmootnpiletal.

E@doov eiote mAéov olyovpog OTL n kdpta oag vmootnpifetal, Ba ypelaotel va kabopicete TOV
KatdAAnAo o8nyd ywa v kdpta ocag. To apyeio /[usr/src/sys/conf/NOTES xat to apyeio
Jusr/src/sys/arch/conf/NOTES 6a cag Swoouvv pia Alota Ye KAPTEG SIKTVOL KAl UEPLKEG TTANPOPOPLES
yla Ta vmootnpiopeva chipsets xat TG VTOOTNPLLOUEVES KAPTEG. AV €xeTe AUPLBOALEG YLa TO TTOLOG
08nyog elvat 0 owaTog, Stafdote v ceAida Bonbeiag Tov 08nyov. H oeAiba Bonbeiag Ba cag Swaoet
TIEPLOCOTEPEG TTANPOPOPIEC OXETIKA UE TO LITOOTNPLLOUEVO VAKO Kal akOua Kat yla ta mlavd
TPOPBARUATA TTOV prtopel va TpokLYPoLV.

Av €xete pla ovvnOlopévn kdpta, kata naca mbavotnTa dev Ba xpelaotel va Pd&ete TOAL yla Tov
08nya. Ot 0ényot yla TIg ovuvnBlopgveg kapteg StkTvOL LITAp)oLvV atov Tupriva GENERIC, €10l wote
Kal Ba epgaviotel kata tnv Stdpkela TG EKKIvNong, yla mapddetyua:

dc@: <82c169 PNIC 10/100BaseTX> port 0xa000-0xadff mem @xd3800000-0xd38
000ff irq 15 at device 11.0 on pci@

dc@: Ethernet address: 00:a0:cc:da:da:da

miibus@: <MII bus> on dc@

ukphy@: <Generic IEEE 8062.3u media interface> on miibus@

ukphy@: 10baseT, 10baseT-FDX, 10@baseTX, 100baseTX-FDX, auto

dc1: <82c¢169 PNIC 10/100BaseTX> port 0x9800-0x98ff mem Oxd3000000-0xd30
000ff irq 11 at device 12.0 on pci@

dc1: Ethernet address: 00:a0:cc:da:da:db

miibus1: <MII bus> on dc1

ukphy1: <Generic IEEE 802.3u media interface> on miibus1

ukphy1: 10baseT, 10baseT-FDX, 10@baseTX, 100baseTX-FDX, auto

Xto mapadetyya avto, PAEmovye OTL §V0 KAPTEG TOL YPNOLUOToLoVY Tov 08nyd dc(4) €xouv
EVTOTILOTEL 0TO cVOTNUA.

Av 0 08nyo¢ ng NIC cag Sev eival mapov otov GENERIC, 6a mpémel va pOPTWOETE TOV KATAAANAO
08nyo ywa va ypnowgonowoete tnv NIC cag. Autd pmopel va emitevydel pe évav amo Toug U0 avTovg
TPOTOUG:

* O 1ol0 €VKOAO TPOTIOG €lval aTAd va QOPTWOETE €va ApbBpwua TOL TLPRVA yld TNV KAPTA
Swtvov cag pe to kldload(8),  avtdpata kata TNV e€kkivnon mpocBETovtag TNV KATAAANAN
ypauun oto apyeio /boot/loader.conf. Aev eivat 6Aot ot odnyoi NIC Stabéaipol cav apbpwparta,
XOpaKTNPLoTIKA Tapadeiypata eival Ta apbpwuata ya cLoKeLEG ISA.
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* EVaAAOKTIKE, UTTOpElTE VA UETAYAWTTIOETE OTATIKA TNV LMOOTAPLEN Yyl TNV KAPTA OAG GTOV
nupiva. EAEyEete to apyelo /usr/src/sys/conf/NOTES, to /usr/src/sys/arch/conf/NOTES kat tnv
oeAiba BonBeiag Tov 08nyov yla va pudbete Tt mpémel va mpocbéoete oTo apyeio pubuicewv Tov
nupnva. T'ia mePLocdTEPEG TANPOPOPLEG YL TO WG VA UETAYAWTTIOETE TOV TTLPNVA, TTAPAKAAW
SwaBaote T0 PuvbuiCovtag tov ITuprva tov FreeBSD. Av n kApta ocag €VTOmloTel Kata TNV
exkivnon amo tov muprva (GENERIC) 8ev xpeldlete va HETAYAWTTIOETE EVAV VEO TTUPN VAL

25.1.1. Xpnowomowvtag 06nyovg Windows® Me To NDIS

AVOTUY WG, VTIAPYOLY AKOUA TIOAAOL KATAOKELAGTEG TTOV SEV TAPEYXOLV TEXVIKEG TTPOSLAYPAPES yla
TOUG 08nNyolC TOUG OTNV KOLWVOTNTA TOU QVOLKTOU AOYLOUIKOU ylati OvTIHETWTI{OUV TETOLEG
TIANPOYOPIEG GOV HLGTIKA TOVL EUTOPIOVL. ZLUVETWG, OL LITEVOBLVOL yla TNV avartuén Tov FreeBSD kat
AAAWV AELTOVPYIKWY CLOTNUATWY HEVOLV pe SV0 EMAOYEG: va avamTUEOLV 08NyoUG Ue TNV UaKpda
Kal enimovn Stadwkacia g avTioTpo@ng UNXavIKig i} va XpnoLUoTotjoouy én vdpyovteg 0Snyoug
oe Svadk popen Swabéoiuovg ywa tnv mAat@oppa Microsoft® Windows®. OL meplocOTEPOL
LITELOLVOL yLa TNV AVATTTLEN, HETAEV TOLG KAl auTol Tov euTAgkovTal e To FreeBSD, €xouv emAégel
TNV 8eVTEPN TTPOCEYYLON.

Xdapn v npocopd tov Bill Paul (wpaul), piag kat ano to FreeBSD 5.3-RELEASE vmdpyet "ynyevig"
vrootpgn ywa to Network Driver Interface Specification (NDIS). To €pyo FreeBSD NDISulator
(SlapopeTikd yvwoto oag Project Evil) maipvel évav 06nyd Windows® ce Svadikn popn xat otnv
ovoia Tov egamatd wote va vouifel 0tL Tpé€xel o Windows®. AGyo Tov OTL 0 08nyog ndis(4)
xpnotpomolel pia Windows® Svadiki popen, unopet va xpnowgomnownbei pdvo oe i386™ xat amd64
ouoTAUATA.

o 0 08nyo¢ ndis(4) eival oyeSlaocuévog wote va vmootnpifel kupiwg cvokevég PCL,
CardBus kat PCMCIA, ot uokevég USB Sev vmootnpifovtat akdua.

T'ia va xpnowonowjoete tov NDISulator, 6a ypelaoteite tpla mpdypata:

1. Tov mnyaio kwdka Tov TupRva
2. Tnv Windows® XP Svadiki} popen tov 08nyov (.SYS enéktaon)
3. To Windows® XP apyeio pvbuicewv Tov 08nyov (.INF enéktaon)
Evtoniote Ta apyela avtd ywa tnv xdpta oag. Tevikd, autd pumopovv va Bpebovv ota mapexdueva

CDs 1} 0TOLG LOTOTOTIOUG TWV KATACKELAOTWY. LTa ak6AovBa mapadeiypata, Oa xpnolponoun|covue
Ta apyeia W32DRIVER.SYS kat W32DRIVER.INF.

Aev umopeite va xpnowwomoujoete odnyovg Windows®/i386 o ovoTiuata
o FreeBSD/amd64, 6a mpénet va PBpeite odnyovg Windows®/amd64 vyl va

S0VAEPoLY CWOTA.

To emopevo Brpa eival va petayAwttioete Tov Suadikd 08nyd péoa oe £va YopPTWOLU0 ApOBpwua Tov
nmupnva. 'ia va to emitvyete avtd, Oa mpénel oav root, va xpnoiponowjoete to ndisgen(8):

# ndisgen /path/to/W32DRIVER.INF /path/to/W32DRIVER.SYS
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To Bondntkd mpoypappa ndisgen(8) eivat Stadpaotikd Kat Ba cag evnuUePWOEL yla 0moladimoTe
enuUTAéoV mANnpoopia umopel va xpelaotel; Oa mapdyel éva apbpwua Tov MLUPAVA GTOV TPEXWVTA
KatdAoyo Kat puropel va gopTwbel wg e€NG:

# kldload ./W32DRIVER.ko

EmuAéov Ttov mapayBévtog apbpwpatog, Ba mpémel va @optwoete Ta apbpwuata ndis.ko xat
if ndis.ko. Avtd Ba mpémel va yivel avTdépata OTAV QOPTWVETE OMOLASATOTE €€APTATAL ATO TO
ndis(4). Av O€AeTe VA TO KAVETE XELPWVAKTIKA, B TTPETEL VA X PN OLUOTIOGETE TIG AKOAOVOEG EVTOAEG:

# kldload ndis
# kldload if_ndis

H nmpwtn evtoAn @optwvel tov o8nyo NDIS miniport wrapper, evw n 8e0Tepn QOPTWVEL TNV
TPAYUATIKA KAPTA SIKTVOV.

Twpa, eAéyEte T0 dmesg(8) yla va Seite av vApYoOLV cPAAPATA KATA TNV EOPTWON. Av OAa TTHyav
KaAd, Ba mpémel va Seite pia mapopola €080 pe tnv emduevn:

ndis@: <Wireless-G PCI Adapter> mem 0xf4100000-0xf4101fff irq 3 at device 8.0 on pcil
ndis@: NDIS API version: 5.0

ndis@: Ethernet address: @a:b1:2c:d3:4e:f5

ndis@: 11b rates: 1Mbps 2Mbps 5.5Mbps 11Mbps

ndis@: 11g rates: 6Mbps 9Mbps 12Mbps 18Mbps 36Mbps 48Mbps 54Mbps

Amo e8w kal mépa pmopeite va xelploteite v cvokevn ndisO cav pla omoladrimote KApTa SIKTVOV
(11.)., dcO).

Mmopeite va pubuicete To cVotnua va poptwvel Ta NDIS apbpwpata kata Tnv ekkivnon pe Tov {slo
TPOTO UE Ta OTWG e omoladimote aAAa apbpwuarta. Ilpwta, avtiypdyte 0 mapaybeica apbpwua,

W32DRIVER.ko, otov katdAoyo /boot/modules. Tdte, mpocBéote Tnv akdAovdn ypauun oTo
/boot/loader.conf:

W32DRIVER_load="YES"

25.2. PvBuiCovtag Tnv Kapta Atktoov

MOALG 0 KaTdAANA0G 08NY6¢ opTwBel yia Tnv kdpta SikTvov, Xpetaletal va pubutotel. OMwg TOAAG
aAAa Tpdypata, n KapTa SIKTVOVL eiye pubuLoTel Kata TNV GTLYUR TNG eyKatdotaong pe to sysinstall.

T va eg@avicete TIG KAPTEG SIKTVOV TIOL €YETE GTO CUGTNUA OAG, TANKTPOAOYOTE TNV AKOAOLON
EVTOAN:

% ifconfig
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dc@: flags=8843<UP,BROADCAST,RUNNING,SIMPLEX,MULTICAST> mtu 1500
inet 192.168.1.3 netmask Oxffffff0@ broadcast 192.168.1.255
ether 00:a0:cc:da:da:da
media: Ethernet autoselect (10@baseTX <full-duplex>)
status: active

dc1: flags=8843<UP,BROADCAST,RUNNING,SIMPLEX,MULTICAST> mtu 1500
inet 10.0.0.1 netmask Oxffffff0@ broadcast 10.0.0.255
ether 00:a0:cc:da:da:db
media: Ethernet 10baseT/UTP
status: no carrier

1p@: flags=8810<POINTOPOINT,SIMPLEX,MULTICAST> mtu 1500

100: flags=8049<UP,LOOPBACK,RUNNING,MULTICAST> mtu 16384
inet 127.0.0.1 netmask 0xff000000

tun@: flags=8010<POINTOPOINT,MULTICAST> mtu 1500

IMoAawdtepeg ekddoelg tov FreeBSD umopel va ypeldfovtal tnv TOPAUETPO -3
akoAovBovpevn otnv ifconfig(8), yla meplocOTEPEG AEMTOUEPELEG OXETIKA UE TNV

o owaoti ovvtagn tov ifconfig(8), mapakoAw avatpégte otnv oeAiba Ponbeiag.
Lnuewote emiong OTL oL eyypa@ég mov agopoLv To IPV6 (inetb kTAT.) €xouLV
napapeAnBel oe avtod o Tapadetyua.

Le auTl To TapASELyUa, 0L AKOAOUOEC CUOKEVEG £XOVV EUPAVIOTEL

* dc0: H mpwtn Ethernet xdpta Siktvov
¢ dcl: H 8eUtepn Ethernet kapta StktvoOL
¢ 1p0: H mapdAAnAn mopta
* 100: H ocvokevn loopback
 tun0: H cvokevlj tunnel ypnolpomoloVevn aro To TpoypauUa ppp
To FreeBSD xpnotponolel ta ovopata Twv odnywv Pe tnv OeLpd Kata tnv omnoia eVTomioTnkay ot

avtioTolyeg KApTeg Kata tnv ekkivnon. T'a mapadetypa n ovokevn sis2 Ba eivat n Tpitn kdpta
SKTVOV TIOL Y PNOLUOTIOLEL TOV 08NYO sis(4).

Yto mapdadetyya avuto, n cvokev dcl eivat mavw kat Tpéxel. OL AéEelg kAelSia elvat:
. UP onuaivet 6t n kapta eival pubuiopévn xat £Toun.
. Hxdpta €xel puia Internet StevOvvon (inet) pubutopévn (o avth Tnv mepintwon 192.168.1.3).
. 'ExetL pula €ykupn pdoxka vmodiktvov (netmask; Oxffffff00 eivat to iSto pe to 255.255.255.0).

1
2
3
4. "ExeL ula éykvpn broadcast Stevbuvvon (og avth Tnv mepinTtwon, 192.168.1.255).
5. H 8tevBuvon MAC tng kaptag (ether) eivat 00:a0:cc:da:da:da

6

. H emoyn tov @uowkol péoov eival oe katdotaon autoselection (media: Ethernet autoselect
(100baseTX <full-duplex>)). HHapatnpovue otL n dcl €xel pvbutotel va Tpéxel cav 10baseT/UTP
uéoo. T'ia mMeplocOTEPEG MANPOYOPIEG yla TOVG TUTOVG TWV UECWV €VOG 08Nnyol, TAPAKIAW
avatpégte otnv oeAiba Bonbeiagc.

7. H xatdotaon tng ovvseong (status) eivat active, SnA. €xel evtomiotel ofua peTta@opdg. Xtnv dcl,
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mapatnpovue status: no carrier. Avto elvat Aoywko a@ol 70 KaAwdlo Ethernet Sev €yel
ouv8ebel e v kapta.

Av 7o ifconfig(8) eppavifel kL mapoéyoLo ye auto:

dc@: flags=8843<BROADCAST,SIMPLEX,MULTICAST> mtu 1500
ether 00:a0:cc:da:da:da

onuaivel 0TL n kapta Sev €yel pvbulotel.

T va pubuicete Tnv kapta oag, Ba xpelaoteite mpovoula root. H pvBulon tng kdptag Siktvou
umopet va yivel amo tnv ypapun evioAwv pe to ifconfig(8) aAAd 6a mpénel va to enmavardfete o€
KaOe emavekkivnon Tov cuotruatog. To apyeio /etc/rc.conf eival ekel 6oL MPEMEL va TPOCGOETETE TIG
pLOULOELG TNG KAPTAG SIKTVOV.

Avoigte o apyelo /etc/rc.conf pe Tov ayannuévo oag Kelpevoypdo. Oa xpelactel va mpoobéoete pia
ypauun yla kd0e kdpta Siktvov 1oL LVTAPYEL OTO GLOTNUA 0aG, Yla TAPASELyUa oTnV TEPIMTWON
uag, 6a mpémel va mpocBEéoeTe TL €EAC YPAUUEG:

ifconfig_dc@="1inet 192.168.1.3 netmask 255.255.255.0"
ifconfig_dc1="1inet 10.0.0.1 netmask 255.255.255.0 media 1@baseT/UTP"

Oa mpénel va avtikataotioete To dc0, dcl, kat oUTw KAbe €ENG, UE TIG CWOTEG CUOKEVEG TWV KAPTWV
0ag, Kal TIG owaoTég Slevbuvaoelg. Oa mpémnel va Stafaocete TNV oeAida Bonbelag Tov 0dnyoL Kal Tov
ifconfig(8) yla mepLocOTEPEG AEMTOUEPLEG OYETIKA UE TIG ETTPEMOUEVEG TAPAUETPOLG KaL ETTIONG TNV
oeAiba Ponbelag tou rc.conf(5) yla meplocOTEPEG AEMTOUEPLEG OXETIKA PE TNV OLVTAEN TOL
/etc/rc.conf.

Av puBuicate to SikTLO COC KOTA TNV EYKATAOTAON, UEPIKEG YPOUUUEG OYETIKEG HUE TNV/TLG
Kapta/kdpteg Stktvov Ba vtdpyxovv NEN. EAEyEte SutAd to /etc/rc.conf mpoToV MPocHEaTE EMUTAEOV

YPOUPEC.

Oa mpémel eniong va Stopbwoete T0 apyelo /etc/hosts wote va mpoobéoete Ta ovouata Kat Tig IP
Stevbuvoelg amo ta Sldpopa unxaviuata oto LAN ocag, av 8ev elvat (én pubuiouéva. Ta
mePLOcOTEPEG  TANpoYopieg avatpegte otnv oeAida Ponbeiag Tov hosts(5) wat ToL
/usr/shared/examples/etc/hosts.

25.3. AokLuég Kal EtiAvon IpoBAnuatwv

MOALG kaveTe TIG BaokéG aAAayEG oto /ete/re.conf, Ba TTPEMEL VA ENAVEKKIVIOETE TO CUCTNHA GAG.
AvTo Oa emiTpéPel oe MOAVEG 0AAAYEG OTIC KAPTEG VA EQAPUOCTOVYV, Kal va emiefalwoete OTL TO
ovoTnua enavekkvel xwplg kavéva AdBog otig pubuioelg.

MOALG TO cVoTNUa enavekKLvnOel, Oa mpémel va SOKIUAOETE TIG KAPTEG SIKTVOV.
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25.3.1. AoxipaCovtag Mua Ethernet Kapta

T'a va emBeBawwoete 0TL n Ethernet kapta Aettovpyel owotd, Oa mpemel va kavete SVo Tpayuata.
Ipwta, K&vTe ping tnv KApTa TNV {81, Kat petd kavte ping éva dAAo pnxdvnua oto LAN.

IIpwTa SOKIHAOTE 0TNV TOTIKNA KApTa:

% ping -c5 192.168.1.3

PING 192.168.1.3 (192.168.1.3): 56 data bytes

64 bytes from 192.168.1.3: icmp_seq=0 tt1=64 time=0.082 ms
64 bytes from 192.168.1.3: icmp_seq=1 tt1=64 time=0.074 ms
64 bytes from 192.168.1.3: icmp_seq=2 tt1=64 time=0.076 ms
64 bytes from 192.168.1.3: icmp_seq=3 tt1=64 time=0.108 ms
64 bytes from 192.168.1.3: icmp_seq=4 tt1=64 time=0.076 ms

--- 192.168.1.3 ping statistics ---
5 packets transmitted, 5 packets received, 0% packet loss
round-trip min/avg/max/stddev = 0.074/0.083/0.108/0.013 ms

Twpa Soklpdote o€ €va GAA0 unydvnua oto LAN:

% ping -c5 192.168.1.2

PING 192.168.1.2 (192.168.1.2): 56 data bytes

64 bytes from 192.168.1.2: icmp_seq=0 tt1=64 time=0.726 ms
64 bytes from 192.168.1.2: icmp_seq=1 tt1=64 time=0.766 ms
64 bytes from 192.168.1.2: icmp_seq=2 tt1=64 time=0.700 ms
64 bytes from 192.168.1.2: icmp_seq=3 tt1=64 time=0.747 ms
64 bytes from 192.168.1.2: icmp_seq=4 tt1=64 time=0.704 ms

--- 192.168.1.2 ping statistics ---
5 packets transmitted, 5 packets received, 0% packet loss
round-trip min/avg/max/stddev = 0.700/0.729/0.766/0.025 ms

Mmopeite va XpnoLUOTOLOETE Kal TO Gvouad To pnyaviuatog avti tng tevbvvong 192.168.1.2 av
éxete pubuioel To apyeio /etc/hosts.

25.3.2. EmiAvon poBAnudatwv

H enilvon mpoBAnUATWY VALKOU Kal AoylopikoU eival mavTote enimovn, €vag mdvog o 0moLdg Ymopet
va avakovglotel eA€yyovtag pepKA armAd mpaypata mpwta. Eivat o kaAwdlo Ttov Siktvou
ouv8ebepuévo; Exete pubuioel cwotd TIg vmnpeaieg Siktvov; Exete pubuioel cwaotd To mOPLVO TElKOG;
'Exel mpayuatt To FreeBSD vmootiptén ywa avthi v Kapta Siktvov; IIpemnel mAvTa va eAEYYETE TIG
ONUELWOELG TOV LVALKOU mpLv otelde pla avagopd yla éva mpdpAnua. Avapabuiote tnv €kdoaon Tov
FreeBSD otnv teAevtaia ZTAGEPH éx8oon. EAEyEte Ta apyeia Twv AlOTWV UNVupatwy, N Yagte oto
Internet.

Av n xdpta SovAevel, aAAG pe yaunAnl amodoon, Ba &&le va Swafdoete NV oeAlda Bonbelag
tuning(7). Mnopeite emiong va eAéyete ol av AavBaouéveg pubuioelg Tov SIKTVOL TPOKAAOVV TIG
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apYyEC OUVSEDELG.

Mepkol xprioteg avtipetwnifouv éva 1 Vo unvouata device timeout, Ta omoia eivat uoloAoykd
ylo UEPLKEG KAPTEG. AV oUVEXLOTOVV, 1| YIvOuv evoXANTIKE, Oa Tpémel va eAEyEeTE UATTWG KOL KATTOLEG
oLOKeVEG TapeunodiCouv n pla v dAAN. EAéyEte SuTAd TI§ ouvdéoelg Twv KaAwdiwv. Towg Ba
TIPEMEL VO QTITOKTHOETE Uia AAAN KAPTA.

MepLlKEG QOPEG, OL XPNOTEG TAPATNPOVV HEPIKA unvopata AdBovg watchdog timeout. To mpwTo
TPAYUA TIOU TPEMEL va KAVETE elval va eA€yZete To0 KAAWSLO TOL SIKTUOL. APKETEG KAPTEG
xpeldlovtal pia 6€on PCI mov va vnootnpiCet Bus Mastering. Y& UePLKEG TTOALEG UNTPLKEG KAPTEG.
uévo pia Béon PCI to vmootplle (ouviBwg n Béon 0). EAEyCte v kdpta SKTVOL KAl TNV
TEKUNPLlwoN TNG UNTPLKNG KAPTAG YLl VA SLATTLOTWOETE av eKel elvat To mpofAnua.

To uivuua No route to host eppavifetal av to cvotnua advvartel va §poUoAOYHCEL T TTAKETA GTOV
TPOOPLOUS ToVG. AuTO cuufaivel av Sev €xel kaBoplotel mpoemAeyuévn Stevbuvaon Spouordynong, 1
av éva KaAwdlo gxetl Eeouvdebel. EAEyEte TV €€060 TIG evTOANG netstat -rn kal atyovpevteite OTL N
Stevbuvan Spopordynong etvat €ykupn. Av Sev €xel kaboplotel, Stafdaote To IIpoywpnueva OLuata
AKTOWON G YLA TTIEPLOCOTEPEG TTANPOPOPLEG.

To ypvupa AdBoug ping: sendto: Permission denied ouppaivel kupiwg Adyo kdmolag AdBog pvBuLong
oT0 TUpLVO Teixog. Av To ipfw eival evepyomounuévo otov muprva aidd Sev €xovv kaboplotel
KAVOVEG, TOTE N TPOETAEYUEVN TIOALTIKY €lval n amayopevaon O0ANG Tng Kivnong, akoua Kot Twv
atrtnudtwv ping! AtapBdote to Firewalls yla meplocdtepeg mAnpo@opies.

Mepkég @opég n anddoon g kdptag unopet va eivat @twyn, 1 KATwW TOL HEGOVL OPOL. LE AVTEG TIG
TIEPUITWOELG TO KAAVUTEPO eival va puvbuicete Tnv Katdotaon Tou PE€oov armo autoselect otnv
KATAAANAN Kataotaon. Evw cuvABwg autd @aivete va §0VAEVEL 0TA TEPLOCGOTEPA VALKA, UTTOpel va
unv Avcel 0 mMPOPAnua otov kabévav. Kat mdAl eAéy&te O0Aeg TIg puvbuicelg tov SikTvoL, Kal
EavadlaBdote mdAL Tnv oeAiba Bonbeiag tuning(7).
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Chapter 26. Etkovika Hosts

Mia apketd ovvnOiopévn xprion Tov FreeBSD elval n etkovikn @Aogevia LoTOXWPWV, OTIOL Kal £vag
egumnpeTNTAG ep@aviCeTal aTo §iKTLO Cav MEPLECOTEPO A0 €vag. AUTO EMLTLYYAVETAL AVABETOVTAG
TIOAAQTIAEG SIKTLAKEG SleVBVVOELG e pia Kal HOVO GUOKELN).

Mia kdpta Swktvov €xel pla "mpayuatikiy" Stevbuvorn, kKal ameploploto aplOpd "elkovikwv"
Slevbuvoewv. OL elKOVIKEG auTeg StevBuvaoelg mposBETovTal e TNV HOPPH EYYPAPWV OTO apyeio
/etc/rc.conf.

Mia eyypagn eikovikig StevBuvaong yla tnv kdpta Siktvov fxp0 potdlel wg eEng:
ifconfig_fxp@_alias@="1inet xxx.XXX.XXX.XXX netmask Xxx.Xxx.xxx.xxx"

LNUELWOTE OTL OL EYYPAPEG AVTEG TIPETIEL VA EEKLVOVV e aliash kal va cuveyifouv mpog ta mavw o€
oelpq, (yua mapdadetypa, _alias1, _alias2, kat oUTw kAOe €€R¢). H Stadwkacia pvbuiong 6a otapatioet
0TOV TIPWTO APLOUO oL AelmeL.

O vmoAoyloudg ™G udokag SIKTVOUL elval oNUAVTIKOG, AAAA EVTUXWG Kal €VKOAOG. T'la kdBe kapTa,
TIPEMEL va LTApYeL pia Stevbuveon n omola AvVTUTPOOWTEVEL OGWOTA TNV UACKA TOL SIKTLOV.
Omnowadimote GAAn Stevbuvon mov cvumintel oto (8lo Siktvo Mpemel va €xel pdoka SkTvov 1s
(exppaopévn eite oav 255.255.255.255 eite oav Oxffffffff).

T'a mapadetyya, egetdote TNV mepinmtwaon O6mov n kdpta Siktvov fxp0 eivat ovvdedepévn ae o
Siktua, 0 SikTvo 10.1.1.0 pe pydoka Siktvov 255.255.255.0 kat o Siktvo 202.0.75.16 pe pydoka
Swktvov 255.255.255.240. @¢Aovue To cvoTNUA va TTApeL TIg StevBvvoelg amd 10.1.1.71 uéxpt 10.1.1.5
Kal TG 202.0.75.17 uéxpt 202.0.75.20. Onwg onuelwbnke mapandvw, YUovo n mpwteg Stevbuvaoelg
(otnv mepintwon avti, n 10.0.1.7 kaw n 202.0.75.17) mpémneL va €0LV TTPAYHUATIKEG UAOKEG SLKTVOV.
OAeg oL vmoAouteg, amo (10.1.1.2 uéxpt 10.1.1.5 wat 202.0.75.18 uéxpt 202.0.75.20) mpémel va
pLOULOTOVVY pe pdoka SIKTvov 255.255.255.255.

H axoiovBeg eyypagég oto apyeio /etc/rc.conf Ba puBuicovv v kdpta OMwG TMPEMEL Yl TO
napadetyya:

ifconfig_fxp0="1inet 10.1.1.1 netmask 255.255.255.0"
ifconfig_fxp@_alias@="1inet 10.1.1.2 netmask 255.255.255.255"
ifconfig_fxp@_alias1="inet 10.1.1.3 netmask 255.255.255.255"
ifconfig_fxp@_alias2="1inet 10.1.1.4 netmask 255.255.255.255"
ifconfig_fxp@_alias3="inet 10.1.1.5 netmask 255.255.255.255"
ifconfig_fxp@_alias4="inet 202.0.75.17 netmask 255.255.255.240"
ifconfig_fxp@_alias5="1inet 202.0.75.18 netmask 255.255.255.255"
ifconfig_fxp@_alias6="inet 202.0.75.19 netmask 255.255.255.255"
ifconfig_fxp@_alias7="inet 202.0.75.20 netmask 255.255.255.255"

348



Chapter 27. Apyxeia PvOuicewv

27.1. O KataAoyog /etc

Ta apyela puBuicewv amobnkevovtal o KATaAdyous. Mepkol armo avtovg elvat:

Jetc

/etc/defaults

/etc/mail
/etc/ppp
/etc/namedb
/usr/local/etc

Jusr/local/etc/rc.d

/var/db

27.2. Hostnames

27.2.1. /etc/resolv.conf

T'evikég pubuioelg Tov cvoTuartocg, data here is
system-specific.

Default versions of system configuration files.

Extra sendmail(8) configuration, other MTA
configuration files.

Configuration for both user- and kernel-ppp
programs.

Default location for named(8) data. Normally
named.conf and zone files are stored here.

Configuration files for installed applications.
May contain per-application subdirectories.

Start/stop scripts for installed applications.

Automatically generated system-specific
database files, such as the package database, the
locate database, and so on

/etc/resolv.conf dictates how FreeBSD’s resolver accesses the Internet Domain Name System (DNS).

The most common entries to resolv.conf are:

nameserver

search

domain

A typical resolv.conf:

search example.com
nameserver 147.11.1.11

The IP address of a name server the resolver
should query. The servers are queried in the
order listed with a maximum of three.

Search list for hostname lookup. This is
normally determined by the domain of the local
hostname.

The local domain name.
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nameserver 147.11.100.30

e Only one of the search and domain options should be used.

If you are using DHCP, dhclient(8) usually rewrites resolv.conf with information received from the
DHCP server.

27.2.2. [etc/hosts

/etc/hosts is a simple text database reminiscent of the old Internet. It works in conjunction with DNS
and NIS providing name to IP address mappings. Local computers connected via a LAN can be
placed in here for simplistic naming purposes instead of setting up a named(8) server. Additionally,
/etc/hosts can be used to provide a local record of Internet names, reducing the need to query
externally for commonly accessed names.

# $FreeBSD$

#

# Host Database

# This file should contain the addresses and aliases

# for local hosts that share this file.

# In the presence of the domain name service or NIS, this file may

# not be consulted at all; see /etc/nsswitch.conf for the resolution order.
#

#

HH localhost localhost.my.domain myname.my.domain
127.0.0.1 localhost localhost.my.domain myname.my.domain
#

# Imaginary network.

#10.0.0.2 myname.my.domain myname

#10.0.0.3 myfriend.my.domain myfriend

#

# According to RFC 1918, you can use the following IP networks for
# private nets which will never be connected to the Internet:

#
# 10.0.0.0 - 10.255.255.255
# 172.16.0.0 - 172.31.255.255
# 192.168.0.0 - 192.168.255.255
#

# In case you want to be able to connect to the Internet, you need
# real official assigned numbers. PLEASE PLEASE PLEASE do not try
# to invent your own network numbers but instead get one from your
# network provider (if any) or from the Internet Registry (ftp to

# rs.internic.net, directory ‘/templates').

#

/etc/hosts takes on the simple format of:

350


https://man.freebsd.org/cgi/man.cgi?query=dhclient&sektion=8&format=html
https://man.freebsd.org/cgi/man.cgi?query=named&sektion=8&format=html

[Internet address] [official hostname] [alias1] [alias2] ...
For example:

10.0.0.1 myRealHostname.example.com myRealHostname foobar1 foobar2
Consult hosts(5) for more information.

27.3. Log File Configuration

27.3.1. syslog.conf

syslog.conf is the configuration file for the syslogd(8) program. It indicates which types of syslog
messages are logged to particular log files.

# $FreeBSD$

#

# Spaces ARE valid field separators in this file. However,

# other *nix-like systems still insist on using tabs as field

# separators. If you are sharing this file between systems, you

# may want to use only tabs as field separators here.

# Consult the syslog.conf(5) manual page.

* err;kern.debug;auth.notice;mail.crit /dev/console
*.notice;kern.debug;1lpr.info;mail.crit;news.err /var/log/messages
security.* /var/log/security
mail.info /var/log/maillog
lpr.info /var/log/1pd-errs
cron.* /var/log/cron

*.err root

*.notice;news.err root

*.alert root

* . emerg *

# uncomment this to log all writes to /dev/console to /var/log/console.log
#console.info /var/log/console.log

# uncomment this to enable logging of all log messages to /var/log/all.log
x> /var/log/all.log

# uncomment this to enable logging to a remote log host named loghost
x> @loghost

# uncomment these if you're running inn

# news.crit /var/log/news/news.crit
# news.err /var/log/news/news.err
# news.notice /var/log/news/news.notice
Istartslip

*ox /var/log/slip.log

'ppp

*F /var/1log/ppp.log
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Consult the syslog.conf(5) manual page for more information.

27.3.2. newsyslog.conf

newsyslog.conf is the configuration file for newsyslog(8), a program that is normally scheduled to
run by cron(8). newsyslog(8) determines when log files require archiving or rearranging. logfile is
moved to logfile.0, logfile.0 is moved to logfile.1, and so on. Alternatively, the log files may be
archived in gzip(1) format causing them to be named: logfile.0.gz, logfile.1.gz, and so on.

newsyslog.conf indicates which log files are to be managed, how many are to be kept, and when
they are to be touched. Log files can be rearranged and/or archived when they have either reached

a certain size, or at a certain periodic time/date.

# configuration file for newsyslog
# $FreeBSD$

#

# filename [owner:group] mode count size when [ZB] [/pid_file] [sig_num]
/var/log/cron 600 3 100 * Z
/var/log/amd.log 644 7 100 * A
/var/log/kerberos.log 644 7 100 * A
/var/log/1pd-errs 644 7 100 * A
/var/log/maillog 644 7 * @Te0 Z
/var/log/sendmail.st 644 1 * 168 B
/var/log/messages 644 5 100 * /A
/var/log/all.log 600 7 * @T00 Z
/var/log/slip.log 600 3 100 * A
/var/1log/ppp.log 600 3 100 * Z
/var/log/security 600 1 100 * Z
/var/log/wtmp 644 3 * @01705 B
/var/log/daily.log 640 7 * @700 Z
/var/log/weekly.log 640 5 1 $weDo Z
/var/log/monthly.log 640 1 *  $M1De Z
/var/log/console.log 640 5 100 * A

Consult the newsyslog(8) manual page for more information.

27.4. sysctl.conf

sysctl.conf looks much like rc.conf. Values are set in a variable=value form. The specified values are
set after the system goes into multi-user mode. Not all variables are settable in this mode.

To turn off logging of fatal signal exits and prevent users from seeing processes started from other
users, the following tunables can be set in sysctl.conf:

# Do not log fatal signal exits (e.g. sig 11)
kern.logsigexit=0

# Prevent users from seeing information about processes that
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# are being run under another UID.
security.bsd.see_other_uids=0
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Chapter 28. Tuning with sysctl

sysctl(8) is an interface that allows you to make changes to a running FreeBSD system. This includes
many advanced options of the TCP/IP stack and virtual memory system that can dramatically
improve performance for an experienced system administrator. Over five hundred system
variables can be read and set using sysctl(8).

At its core, sysctl(8) serves two functions: to read and to modify system settings.

To view all readable variables:
% sysctl -a
To read a particular variable, for example, kern.maxproc:

% sysctl kern.maxproc
kern.maxproc: 1044

To set a particular variable, use the intuitive variable=value syntax:

# sysctl kern.maxfiles=5000
kern.maxfiles: 2088 -> 5000

Settings of sysctl variables are usually either strings, numbers, or booleans (a boolean being 1 for
yes or a 0 for no).

If you want to set automatically some variables each time the machine boots, add them to the
[etc/sysctl.conf file. For more information see the sysctl.conf(5) manual page and the sysctl.conf.

28.1. sysctl(8) Read-only

In some cases it may be desirable to modify read-only sysctl(8) values. While this is sometimes
unavoidable, it can only be done on (re)boot.

For instance on some laptop models the cardbus(4) device will not probe memory ranges, and fail

with errors which look similar to:

cbb@: Could not map register memory
device_probe_and_attach: cbb@ attach returned 12

Cases like the one above usually require the modification of some default sysctl(8) settings which
are set read only. To overcome these situations a user can put sysctl(8) "OIDs" in their local
/boot/loader.conf. Default settings are located in the /boot/defaults/loader.conf file.

Fixing  the  problem  mentioned above  would require a user to  set
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hw.pci.allow_unsupported_io_range=1 in the aforementioned file. Now cardbus(4) will work
properly.
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Chapter 29. Tuning Disks

29.1. Sysctl Variables

29.1.1. vfs.vmiodirenable

The vfs.vmiodirenable sysctl variable may be set to either 0 (off) or 1 (on); it is 1 by default. This
variable controls how directories are cached by the system. Most directories are small, using just a
single fragment (typically 1 K) in the file system and less (typically 512 bytes) in the buffer cache.
With this variable turned off (to 0), the buffer cache will only cache a fixed number of directories
even if you have a huge amount of memory. When turned on (to 1), this sysctl allows the buffer
cache to use the VM Page Cache to cache the directories, making all the memory available for
caching directories. However, the minimum in-core memory used to cache a directory is the
physical page size (typically 4 K) rather than 512 bytes. We recommend keeping this option on if
you are running any services which manipulate large numbers of files. Such services can include
web caches, large mail systems, and news systems. Keeping this option on will generally not reduce
performance even with the wasted memory but you should experiment to find out.

29.1.2. vfs.write_behind

The vfs.write_behind sysctl variable defaults to 1 (on). This tells the file system to issue media
writes as full clusters are collected, which typically occurs when writing large sequential files. The
idea is to avoid saturating the buffer cache with dirty buffers when it would not benefit I/O
performance. However, this may stall processes and under certain circumstances you may wish to
turn it off.

29.1.3. vfs.hirunningspace

The vfs.hirunningspace sysctl variable determines how much outstanding write I/O may be queued
to disk controllers system-wide at any given instance. The default is usually sufficient but on
machines with lots of disks you may want to bump it up to four or five megabytes. Note that setting
too high a value (exceeding the buffer cache’s write threshold) can lead to extremely bad clustering
performance. Do not set this value arbitrarily high! Higher write values may add latency to reads
occurring at the same time.

There are various other buffer-cache and VM page cache related sysctls. We do not recommend
modifying these values, the VM system does an extremely good job of automatically tuning itself.

29.1.4. vm.swap_idle_enabled

The vm.swap_idle_enabled sysctl variable is useful in large multi-user systems where you have lots
of users entering and leaving the system and lots of idle processes. Such systems tend to generate a
great deal of continuous pressure on free memory reserves. Turning this feature on and tweaking
the swapout hysteresis (in idle seconds) via vm.swap_idle_threshold1 and vm.swap_idle_threshold2
allows you to depress the priority of memory pages associated with idle processes more quickly
then the normal pageout algorithm. This gives a helping hand to the pageout daemon. Do not turn
this option on unless you need it, because the tradeoff you are making is essentially pre-page
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memory sooner rather than later; thus eating more swap and disk bandwidth. In a small system
this option will have a determinable effect but in a large system that is already doing moderate
paging this option allows the VM system to stage whole processes into and out of memory easily.

29.1.5. hw.ata.wce

FreeBSD 4.3 flirted with turning off IDE write caching. This reduced write bandwidth to IDE disks
but was considered necessary due to serious data consistency issues introduced by hard drive
vendors. The problem is that IDE drives lie about when a write completes. With IDE write caching
turned on, IDE hard drives not only write data to disk out of order, but will sometimes delay
writing some blocks indefinitely when under heavy disk loads. A crash or power failure may cause
serious file system corruption. FreeBSD’s default was changed to be safe. Unfortunately, the result
was such a huge performance loss that we changed write caching back to on by default after the
release. You should check the default on your system by observing the hw.ata.wc sysctl variable. If
IDE write caching is turned off, you can turn it back on by setting the kernel variable back to 1. This
must be done from the boot loader at boot time. Attempting to do it after the kernel boots will have
no effect.

For more information, please see ata(4).

29.1.6. SCSI_DELAY (kern.cam.scsi_delay)

The SCSI_DELAY kernel config may be used to reduce system boot times. The defaults are fairly high
and can be responsible for 15 seconds of delay in the boot process. Reducing it to 5 seconds usually
works (especially with modern drives). Newer versions of FreeBSD (5.0 and higher) should use the
kern.cam.scsi_delay boot time tunable. The tunable, and kernel config option accept values in terms
of milliseconds and not seconds.

29.2. Soft Updates

The tunefs(8) program can be used to fine-tune a file system. This program has many different
options, but for now we are only concerned with toggling Soft Updates on and off, which is done by:

# tunefs -n enable /filesystem
# tunefs -n disable /filesystem

A filesystem cannot be modified with tunefs(8) while it is mounted. A good time to enable Soft
Updates is before any partitions have been mounted, in single-user mode.

Soft Updates drastically improves meta-data performance, mainly file creation and deletion,
through the use of a memory cache. We recommend to use Soft Updates on all of your file systems.
There are two downsides to Soft Updates that you should be aware of: First, Soft Updates
guarantees filesystem consistency in the case of a crash but could very easily be several seconds
(even a minute!) behind updating the physical disk. If your system crashes you may lose more work
than otherwise. Secondly, Soft Updates delays the freeing of filesystem blocks. If you have a
filesystem (such as the root filesystem) which is almost full, performing a major update, such as
make installworld, can cause the filesystem to run out of space and the update to fail.
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29.2.1. More Details about Soft Updates

There are two traditional approaches to writing a file systems meta-data back to disk. (Meta-data
updates are updates to non-content data like inodes or directories.)

Historically, the default behavior was to write out meta-data updates synchronously. If a directory
had been changed, the system waited until the change was actually written to disk. The file data
buffers (file contents) were passed through the buffer cache and backed up to disk later on
asynchronously. The advantage of this implementation is that it operates safely. If there is a failure
during an update, the meta-data are always in a consistent state. A file is either created completely
or not at all. If the data blocks of a file did not find their way out of the buffer cache onto the disk by
the time of the crash, fsck(8) is able to recognize this and repair the filesystem by setting the file
length to 0. Additionally, the implementation is clear and simple. The disadvantage is that meta-
data changes are slow. An rm -r, for instance, touches all the files in a directory sequentially, but
each directory change (deletion of a file) will be written synchronously to the disk. This includes
updates to the directory itself, to the inode table, and possibly to indirect blocks allocated by the
file. Similar considerations apply for unrolling large hierarchies (tar -x).

The second case is asynchronous meta-data updates. This is the default for Linux/ext2fs and mount
-0 async for *BSD ufs. All meta-data updates are simply being passed through the buffer cache too,
that is, they will be intermixed with the updates of the file content data. The advantage of this
implementation is there is no need to wait until each meta-data update has been written to disk, so
all operations which cause huge amounts of meta-data updates work much faster than in the
synchronous case. Also, the implementation is still clear and simple, so there is a low risk for bugs
creeping into the code. The disadvantage is that there is no guarantee at all for a consistent state of
the filesystem. If there is a failure during an operation that updated large amounts of meta-data
(like a power failure, or someone pressing the reset button), the filesystem will be left in an
unpredictable state. There is no opportunity to examine the state of the filesystem when the system
comes up again; the data blocks of a file could already have been written to the disk while the
updates of the inode table or the associated directory were not. It is actually impossible to
implement a fsck which is able to clean up the resulting chaos (because the necessary information
is not available on the disk). If the filesystem has been damaged beyond repair, the only choice is to
use newfs(8) on it and restore it from backup.

The usual solution for this problem was to implement dirty region logging, which is also referred to
as journaling, although that term is not used consistently and is occasionally applied to other forms
of transaction logging as well. Meta-data updates are still written synchronously, but only into a
small region of the disk. Later on they will be moved to their proper location. Because the logging
area is a small, contiguous region on the disk, there are no long distances for the disk heads to
move, even during heavy operations, so these operations are quicker than synchronous updates.
Additionally the complexity of the implementation is fairly limited, so the risk of bugs being present
is low. A disadvantage is that all meta-data are written twice (once into the logging region and once
to the proper location) so for normal work, a performance "pessimization” might result. On the
other hand, in case of a crash, all pending meta-data operations can be quickly either rolled-back or
completed from the logging area after the system comes up again, resulting in a fast filesystem
startup.

Kirk McKusick, the developer of Berkeley FFS, solved this problem with Soft Updates: all pending
meta-data updates are kept in memory and written out to disk in a sorted sequence ("ordered meta-
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data updates"). This has the effect that, in case of heavy meta-data operations, later updates to an
item "catch" the earlier ones if the earlier ones are still in memory and have not already been
written to disk. So all operations on, say, a directory are generally performed in memory before the
update is written to disk (the data blocks are sorted according to their position so that they will not
be on the disk ahead of their meta-data). If the system crashes, this causes an implicit "log rewind":
all operations which did not find their way to the disk appear as if they had never happened. A
consistent filesystem state is maintained that appears to be the one of 30 to 60 seconds earlier. The
algorithm used guarantees that all resources in use are marked as such in their appropriate
bitmaps: blocks and inodes. After a crash, the only resource allocation error that occurs is that
resources are marked as "used" which are actually "free". fsck(8) recognizes this situation, and frees
the resources that are no longer used. It is safe to ignore the dirty state of the filesystem after a
crash by forcibly mounting it with mount -f. In order to free resources that may be unused, fsck(8)
needs to be run at a later time. This is the idea behind the background fsck: at system startup time,
only a snapshot of the filesystem is recorded. The fsck can be run later on. All file systems can then
be mounted "dirty", so the system startup proceeds in multiuser mode. Then, background fscks will
be scheduled for all file systems where this is required, to free resources that may be unused. (File
systems that do not use Soft Updates still need the usual foreground fsck though.)

The advantage is that meta-data operations are nearly as fast as asynchronous updates (i.e. faster
than with logging, which has to write the meta-data twice). The disadvantages are the complexity of
the code (implying a higher risk for bugs in an area that is highly sensitive regarding loss of user
data), and a higher memory consumption. Additionally there are some idiosyncrasies one has to get
used to. After a crash, the state of the filesystem appears to be somewhat "older". In situations
where the standard synchronous approach would have caused some zero-length files to remain
after the fsck, these files do not exist at all with a Soft Updates filesystem because neither the meta-
data nor the file contents have ever been written to disk. Disk space is not released until the
updates have been written to disk, which may take place some time after running rm. This may
cause problems when installing large amounts of data on a filesystem that does not have enough
free space to hold all the files twice.
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Chapter 30. Tuning Kernel Limits

30.1. File/Process Limits

30.1.1. kern.maxfiles

kern.maxfiles can be raised or lowered based upon your system requirements. This variable
indicates the maximum number of file descriptors on your system. When the file descriptor table is
full, file: table is full will show up repeatedly in the system message buffer, which can be
viewed with the dmesg command.

Each open file, socket, or fifo uses one file descriptor. A large-scale production server may easily
require many thousands of file descriptors, depending on the kind and number of services running
concurrently.

In older FreeBSD releases, the default value of kern.maxfiles is derived from the maxusers option in
your kernel configuration file. kern.maxfiles grows proportionally to the value of maxusers. When
compiling a custom kernel, it is a good idea to set this kernel configuration option according to the
uses of your system. From this number, the kernel is given most of its pre-defined limits. Even
though a production machine may not actually have 256 users connected at once, the resources
needed may be similar to a high-scale web server.

As of FreeBSD 4.5, kern.maxusers is automatically sized at boot based on the amount of memory
available in the system, and may be determined at run-time by inspecting the value of the read-only
kern.maxusers sysctl. Some sites will require larger or smaller values of kern.maxusers and may set it
as a loader tunable; values of 64, 128, and 256 are not uncommon. We do not recommend going
above 256 unless you need a huge number of file descriptors; many of the tunable values set to
their defaults by kern.maxusers may be individually overridden at boot-time or run-time in
/boot/loader.conf (see the loader.conf(5) man page or the /boot/defaults/loader.conf file for some
hints) or as described elsewhere in this document. Systems older than FreeBSD 4.4 must set this
value via the kernel config(8) option maxusers instead.

In older releases, the system will auto-tune maxusers for you if you explicitly set it to 0. When setting
this option, you will want to set maxusers to at least 4, especially if you are using the X Window
System or compiling software. The reason is that the most important table set by maxusers is the
maximum number of processes, which is set to 20 + 16 * maxusers, so if you set maxusers to 1, then
you can only have 36 simultaneous processes, including the 18 or so that the system starts up at
boot time and the 15 or so you will probably create when you start the X Window System. Even a
simple task like reading a manual page will start up nine processes to filter, decompress, and view
it. Setting maxusers to 64 will allow you to have up to 1044 simultaneous processes, which should be
enough for nearly all uses. If, however, you see the dreaded error when trying to start another
program, or are running a server with a large number of simultaneous users (like ftp.FreeBSD.org),
you can always increase the number and rebuild.

maxusers does not limit the number of users which can log into your machine. It

o simply sets various table sizes to reasonable values considering the maximum
number of users you will likely have on your system and how many processes
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each of them will be running. One keyword which does limit the number of
simultaneous remote logins and X terminal windows is pseudo-device pty 16. With
FreeBSD 5.X, you do not have to worry about this number since the pty(4) driver is
"auto-cloning"; you simply use the line device pty in your configuration file.

30.1.2. kern.ipc.somaxconn

The kern.ipc.somaxconn sysctl variable limits the size of the listen queue for accepting new TCP
connections. The default value of 128 is typically too low for robust handling of new connections in
a heavily loaded web server environment. For such environments, it is recommended to increase
this value to 1024 or higher. The service daemon may itself limit the listen queue size (e.g.
sendmail(8), or Apache) but will often have a directive in its configuration file to adjust the queue
size. Large listen queues also do a better job of avoiding Denial of Service () attacks.

30.2. Network Limits

The NMBCLUSTERS kernel configuration option dictates the amount of network Mbufs available to the
system. A heavily-trafficked server with a low number of Mbufs will hinder FreeBSD’s ability. Each
cluster represents approximately 2 K of memory, so a value of 1024 represents 2 megabytes of
kernel memory reserved for network buffers. A simple calculation can be done to figure out how
many are needed. If you have a web server which maxes out at 1000 simultaneous connections, and
each connection eats a 16 K receive and 16 K send buffer, you need approximately 32 MB worth of
network buffers to cover the web server. A good rule of thumb is to multiply by 2, so 2x32 MB / 2 KB
=64 MB / 2 kB = 32768. We recommend values between 4096 and 32768 for machines with greater
amounts of memory. Under no circumstances should you specify an arbitrarily high value for this
parameter as it could lead to a boot time crash. The -m option to netstat(1) may be used to observe
network cluster use.

kern.ipc.nmbclusters loader tunable should be used to tune this at boot time. Only older versions of
FreeBSD will require you to use the NMBCLUSTERS kernel config(8) option.

For busy servers that make extensive use of the sendfile(2) system call, it may be necessary to
increase the number of sendfile(2) buffers via the NSFBUFS kernel configuration option or by setting
its value in /boot/loader.conf (see loader(8) for details). A common indicator that this parameter
needs to be adjusted is when processes are seen in the sfbufa state. The sysctl variable
kern.ipc.nsfbufs is a read-only glimpse at the kernel configured variable. This parameter
nominally scales with kern.maxusers, however it may be necessary to tune accordingly.

Even though a socket has been marked as non-blocking, calling sendfile(2) on the
o non-blocking socket may result in the sendfile(2) call blocking until enough struct
sf_buf's are made available.

30.2.1. net.inet.ip.portrange.*

The net.inet.ip.portrange.* sysctl variables control the port number ranges automatically bound
to TCP and UDP sockets. There are three ranges: a low range, a default range, and a high range.
Most network programs wuse the default range which is controlled by the

361


https://man.freebsd.org/cgi/man.cgi?query=pty&sektion=4&format=html
https://man.freebsd.org/cgi/man.cgi?query=sendmail&sektion=8&format=html
https://man.freebsd.org/cgi/man.cgi?query=netstat&sektion=1&format=html
https://man.freebsd.org/cgi/man.cgi?query=config&sektion=8&format=html
https://man.freebsd.org/cgi/man.cgi?query=sendfile&sektion=2&format=html
https://man.freebsd.org/cgi/man.cgi?query=sendfile&sektion=2&format=html
https://man.freebsd.org/cgi/man.cgi?query=loader&sektion=8&format=html
https://man.freebsd.org/cgi/man.cgi?query=sendfile&sektion=2&format=html
https://man.freebsd.org/cgi/man.cgi?query=sendfile&sektion=2&format=html

net.inet.ip.portrange.first and net.inet.ip.portrange.last, which default to 1024 and 5000,
respectively. Bound port ranges are used for outgoing connections, and it is possible to run the
system out of ports under certain circumstances. This most commonly occurs when you are
running a heavily loaded web proxy. The port range is not an issue when running servers which
handle mainly incoming connections, such as a normal web server, or has a limited number of
outgoing connections, such as a mail relay. For situations where you may run yourself out of ports,
it is recommended to increase net.inet.ip.portrange.last modestly. A value of 10000, 20000 or 30000
may be reasonable. You should also consider firewall effects when changing the port range. Some
firewalls may block large ranges of ports (usually low-numbered ports) and expect systems to use
higher ranges of ports for outgoing connections - for this reason it is not recommended that
net.inet.ip.portrange.first be lowered.

30.2.2. TCP Bandwidth Delay Product

The TCP Bandwidth Delay Product Limiting is similar to TCP/Vegas in NetBSD. It can be enabled by
setting net.inet.tcp.inflight.enable sysctl variable to 1. The system will attempt to calculate the
bandwidth delay product for each connection and limit the amount of data queued to the network
to just the amount required to maintain optimum throughput.

This feature is useful if you are serving data over modems, Gigabit Ethernet, or even high speed
WAN links (or any other link with a high bandwidth delay product), especially if you are also using
window scaling or have configured a large send window. If you enable this option, you should also
be sure to set net.inet.tcp.inflight.debug to 0 (disable debugging), and for production use setting
net.inet.tcp.inflight.min to at least 6144 may be beneficial. However, note that setting high
minimums may effectively disable bandwidth limiting depending on the link. The limiting feature
reduces the amount of data built up in intermediate route and switch packet queues as well as
reduces the amount of data built up in the local host’s interface queue. With fewer packets queued
up, interactive connections, especially over slow modems, will also be able to operate with lower
Round Trip Times. However, note that this feature only effects data transmission (uploading / server
side). It has no effect on data reception (downloading).

Adjusting net.inet.tcp.inflight.stab is not recommended. This parameter defaults to 20,
representing 2 maximal packets added to the bandwidth delay product window calculation. The
additional window is required to stabilize the algorithm and improve responsiveness to changing
conditions, but it can also result in higher ping times over slow links (though still much lower than
you would get without the inflight algorithm). In such cases, you may wish to try reducing this
parameter to 15, 10, or 5; and may also have to reduce net.inet.tcp.inflight.min (for example, to
3500) to get the desired effect. Reducing these parameters should be done as a last resort only.

30.3. Virtual Memory

30.3.1. kern.maxvnodes

A vnode is the internal representation of a file or directory. So increasing the number of vnodes
available to the operating system cuts down on disk I/O. Normally this is handled by the operating
system and does not need to be changed. In some cases where disk I/O is a bottleneck and the
system is running out of vnodes, this setting will need to be increased. The amount of inactive and
free RAM will need to be taken into account.
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To see the current number of vnodes in use:

# sysctl vfs.numvnodes
vfs.numvnodes: 91349

To see the maximum vnodes:

# sysctl kern.maxvnodes
kern.maxvnodes: 100000

If the current vnode usage is near the maximum, increasing kern.maxvnodes by a value of 1,000 is
probably a good idea. Keep an eye on the number of vfs.numvnodes. If it climbs up to the maximum
again, kern.maxvnodes will need to be increased further. A shift in your memory usage as reported
by top(1) should be visible. More memory should be active.
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Chapter 31. Adding Swap Space

No matter how well you plan, sometimes a system does not run as you expect. If you find you need
more swap space, it is simple enough to add. You have three ways to increase swap space: adding a
new hard drive, enabling swap over NFS, and creating a swap file on an existing partition.

For information on how to encrypt swap space, what options for this task exist and why it should
be done, please refer to Encrypting Swap Space of the Handbook.

31.1. Swap on a New Hard Drive

The best way to add swap, of course, is to use this as an excuse to add another hard drive. You can
always use another hard drive, after all. If you can do this, go reread the discussion of swap space
in Apywr] PvOuion of the Handbook for some suggestions on how to best arrange your swap.

31.2. Swapping over NFS

Swapping over NFS is only recommended if you do not have a local hard disk to swap to; NFS
swapping will be limited by the available network bandwidth and puts an additional burden on the
NES server.

31.3. Swapfiles

You can create a file of a specified size to use as a swap file. In our example here we will use a 64MB
file called /usr/swap0. You can use any name you want, of course.

IapdSeyua 7. Creating a Swapfile on FreeBSD

1. Be certain that your kernel configuration includes the memory disk driver (md(4)). It is
default in GENERIC kernel.

device md # Memory "disks"
2. Create a swapfile (/usr/swap0):

# dd if=/dev/zero of=/usr/swap@ bs=1024k count=64
3. Set proper permissions on (fusr/swap0):

# chmod 0600 /usr/swap@

4. Enable the swap file in /etc/rc.conf:
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swapfile="/usr/swap@" # Set to name of swapfile if aux swapfile desired.

5. Reboot the machine or to enable the swap file immediately, type:

# mdconfig -a -t vnode -f /usr/swap@ -u @ && swapon /dev/md@
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Chapter 32. Power and Resource
Management

It is important to utilize hardware resources in an efficient manner. Before ACPI was introduced, it
was difficult and inflexible for operating systems to manage the power usage and thermal
properties of a system. The hardware was managed by the BIOS and thus the user had less control
and visibility into the power management settings. Some limited configurability was available via
Advanced Power Management (APM). Power and resource management is one of the key
components of a modern operating system. For example, you may want an operating system to
monitor system limits (and possibly alert you) in case your system temperature increased
unexpectedly.

In this section of the FreeBSD Handbook, we will provide comprehensive information about ACPIL
References will be provided for further reading at the end.

32.1. What Is ACPI?

Advanced Configuration and Power Interface (ACPI) is a standard written by an alliance of vendors
to provide a standard interface for hardware resources and power management (hence the name).
It is a key element in Operating System-directed configuration and Power Management, i.e.: it
provides more control and flexibility to the operating system (0S). Modern systems "stretched" the
limits of the current Plug and Play interfaces prior to the introduction of ACPI. ACPI is the direct
successor to APM (Advanced Power Management).

32.2. Shortcomings of Advanced Power Management
(APM)

The Advanced Power Management (APM) facility controls the power usage of a system based on its
activity. The APM BIOS is supplied by the (system) vendor and it is specific to the hardware
platform. An APM driver in the OS mediates access to the APM Software Interface, which allows
management of power levels. APM should still be used for systems manufactured at or before the
year 2000.

There are four major problems in APM. Firstly, power management is done by the (vendor-specific)
BIOS, and the OS does not have any knowledge of it. One example of this, is when the user sets idle-
time values for a hard drive in the APM BIOS, that when exceeded, it (BIOS) would spin down the
hard drive, without the consent of the OS. Secondly, the APM logic is embedded in the BIOS, and it
operates outside the scope of the OS. This means users can only fix problems in their APM BIOS by
flashing a new one into the ROM; which is a very dangerous procedure with the potential to leave
the system in an unrecoverable state if it fails. Thirdly, APM is a vendor-specific technology, which
means that there is a lot of parity (duplication of efforts) and bugs found in one vendor’s BIOS, may
not be solved in others. Last but not the least, the APM BIOS did not have enough room to
implement a sophisticated power policy, or one that can adapt very well to the purpose of the
machine.

Plug and Play BIOS (PNPBIOS) was unreliable in many situations. PNPBIOS is 16-bit technology, so
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the OS has to use 16-bit emulation in order to "interface" with PNPBIOS methods.

The FreeBSD APM driver is documented in the apm(4) manual page.

32.3. Configuring ACPI

The acpi.ko driver is loaded by default at start up by the loader(8) and should not be compiled into
the kernel. The reasoning behind this is that modules are easier to work with, say if switching to
another acpi.ko without doing a kernel rebuild. This has the advantage of making testing easier.
Another reason is that starting ACPI after a system has been brought up often doesn’t work well. If
you are experiencing problems, you can disable ACPI altogether. This driver should not and can not
be unloaded because the system bus uses it for various hardware interactions. ACPI can be disabled
by setting hint.acpi.0.disabled="1" in /boot/loader.conf or at the loader(8) prompt.

o ACPI and APM cannot coexist and should be used separately. The last one to load
will terminate if the driver notices the other running.

ACPI can be used to put the system into a sleep mode with acpiconf(8), the -s flag, and a 1-5 option.
Most users will only need 1 or 3 (suspend to RAM). Option 5 will do a soft-off which is the same
action as:

# halt -p

Other options are available via sysctl(8). Check out the acpi(4) and acpiconf(8) manual pages for
more information.
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Chapter 33. Using and Debugging FreeBSD
ACPI

ACPI is a fundamentally new way of discovering devices, managing power usage, and providing
standardized access to various hardware previously managed by the BIOS. Progress is being made
toward ACPI working on all systems, but bugs in some motherboards' ACPI Machine Language
(AML) bytecode, incompleteness in FreeBSD’s kernel subsystems, and bugs in the Intel® ACPI-CA
interpreter continue to appear.

This document is intended to help you assist the FreeBSD ACPI maintainers in identifying the root
cause of problems you observe and debugging and developing a solution. Thanks for reading this
and we hope we can solve your system’s problems.

33.1. Submitting Debugging Information

o Before submitting a problem, be sure you are running the latest BIOS version and,
if available, embedded controller firmware version.

For those of you that want to submit a problem right away, please send the following information to
freebsd-acpi@FreeBSD.org:

* Description of the buggy behavior, including system type and model and anything that causes
the bug to appear. Also, please note as accurately as possible when the bug began occurring if it
is new for you.

* The dmesg(8) output after boot -v, including any error messages generated by you exercising
the bug.

* The dmesg(8) output from boot -v with ACPI disabled, if disabling it helps fix the problem.

* Output from sysctl hw.acpi. This is also a good way of figuring out what features your system
offers.

* URL where your ACPI Source Language (ASL) can be found. Do not send the ASL directly to the
list as it can be very large. Generate a copy of your ASL by running this command:

# acpidump -dt > name-system.asl

(Substitute your login name for name and manufacturer/model for system. Example: njl-
FooCo6000.asl)

Most of the developers watch the niektpoviki Alota tng €kéoong FreeBSD-CURRENT but please
submit problems to nAsktpovikr Alota yia ACPI tov FreeBSD to be sure it is seen. Please be patient,
all of us have full-time jobs elsewhere. If your bug is not immediately apparent, we will probably
ask you to submit a PR via send-pr(1). When entering a PR, please include the same information as
requested above. This will help us track the problem and resolve it. Do not send a PR without
emailing nAextpovikny Atota yia ACPI tov FreeBSD first as we use PRs as reminders of existing
problems, not a reporting mechanism. It is likely that your problem has been reported by someone
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before.

33.2. Background

ACPI is present in all modern computers that conform to the ia32 (x86), ia64 (Itanium), and amd64
(AMD) architectures. The full standard has many features including CPU performance
management, power planes control, thermal zones, various battery systems, embedded controllers,
and bus enumeration. Most systems implement less than the full standard. For instance, a desktop
system usually only implements the bus enumeration parts while a laptop might have cooling and
battery management support as well. Laptops also have suspend and resume, with their own
associated complexity.

An ACPI-compliant system has various components. The BIOS and chipset vendors provide various
fixed tables (e.g., FADT) in memory that specify things like the APIC map (used for SMP), config
registers, and simple configuration values. Additionally, a table of bytecode (the Differentiated
System Description Table DSDT) is provided that specifies a tree-like name space of devices and
methods.

The ACPI driver must parse the fixed tables, implement an interpreter for the bytecode, and modify
device drivers and the kernel to accept information from the ACPI subsystem. For FreeBSD, Intel®
has provided an interpreter (ACPI-CA) that is shared with Linux and NetBSD. The path to the ACPI-
CA source code is src/sys/contrib/dev/acpica. The glue code that allows ACPI-CA to work on FreeBSD
is in src/sys/dev/acpica/Osd. Finally, drivers that implement various ACPI devices are found in
src/sys/dev/acpica.

33.3. Common Problems

For ACPI to work correctly, all the parts have to work correctly. Here are some common problems,
in order of frequency of appearance, and some possible workarounds or fixes.

33.3.1. Mouse Issues

In some cases, resuming from a suspend operation will cause the mouse to fail. A known work
around is to add hint.psm.0.flags="0x3000" to the /boot/loader.conf file. If this does not work then
please consider sending a bug report as described above.

33.3.2. Suspend/Resume

ACPI has three suspend to RAM (STR) states, S1-S3, and one suspend to disk state (STD), called S4. S5 is
"soft off" and is the normal state your system is in when plugged in but not powered up. 54 can
actually be implemented two separate ways. S4BIOS is a BIOS-assisted suspend to disk. S40S is
implemented entirely by the operating system.

Start by checking sysctl hw.acpi for the suspend-related items. Here are the results for a Thinkpad:

hw.acpi.supported_sleep_state: S3 S4 S5
hw.acpi.s4bios: 0
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This means that we can use acpiconf -s to test 53, S40S, and S5. If s4bios was one (1), we would have
S4BIOS support instead of S40S.

When testing suspend/resume, start with S1, if supported. This state is most likely to work since it
does not require much driver support. No one has implemented S2 but if you have it, it is similar to
S1. The next thing to try is S3. This is the deepest STR state and requires a lot of driver support to
properly reinitialize your hardware. If you have problems resuming, feel free to email the
nAektpovikr Atota yia ACPI touv FreeBSD list but do not expect the problem to be resolved since
there are a lot of drivers/hardware that need more testing and work.

To help isolate the problem, remove as many drivers from your kernel as possible. If it works, you
can narrow down which driver is the problem by loading drivers until it fails again. Typically
binary drivers like nvidia.ko, X11 display drivers, and USB will have the most problems while
Ethernet interfaces usually work fine. If you can properly load/unload the drivers, you can
automate this by putting the appropriate commands in /etc/rc.suspend and /etc/rc.resume. There is
a commented-out example for unloading and loading a driver. Try setting hw.acpi.reset_video to
zero (0) if your display is messed up after resume. Try setting longer or shorter values for
hw.acpi.sleep_delay to see if that helps.

Another thing to try is load a recent Linux distribution with ACPI support and test their
suspend/resume support on the same hardware. If it works on Linug, it is likely a FreeBSD driver
problem and narrowing down which driver causes the problems will help us fix the problem. Note
that the ACPI maintainers do not usually maintain other drivers (e.g sound, ATA, etc.) so any work
done on tracking down a driver problem should probably eventually be posted to the nAektpovikn
Alota ¢ ékdoong FreeBSD-CURRENT list and mailed to the driver maintainer. If you are feeling
adventurous, go ahead and start putting some debugging printf(3)s in a problematic driver to track
down where in its resume function it hangs.

Finally, try disabling ACPI and enabling APM instead. If suspend/resume works with APM, you may
be better off sticking with APM, especially on older hardware (pre-2000). It took vendors a while to
get ACPI support correct and older hardware is more likely to have BIOS problems with ACPI.

33.3.3. System Hangs (temporary or permanent)

Most system hangs are a result of lost interrupts or an interrupt storm. Chipsets have a lot of
problems based on how the BIOS configures interrupts before boot, correctness of the APIC (MADT)
table, and routing of the System Control Interrupt (SCI).

Interrupt storms can be distinguished from lost interrupts by checking the output of vmstat -i and
looking at the line that has acpi@. If the counter is increasing at more than a couple per second, you
have an interrupt storm. If the system appears hung, try breaking to DDB (CTRL + ALT + ESC on
console) and type show interrupts.

Your best hope when dealing with interrupt problems is to try disabling APIC support with
hint.apic.0.disabled="1" in loader.conf.

33.3.4. Panics

Panics are relatively rare for ACPI and are the top priority to be fixed. The first step is to isolate the
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steps to reproduce the panic (if possible) and get a backtrace. Follow the advice for enabling options
DDB and setting up a serial console (see Eicodog otov DDB Debugger Méow tng Zetplakng 'pappunc)
or setting up a dump(8) partition. You can get a backtrace in DDB with tr. If you have to handwrite
the backtrace, be sure to at least get the lowest five (5) and top five (5) lines in the trace.

Then, try to isolate the problem by booting with ACPI disabled. If that works, you can isolate the
ACPI subsystem by using various values of debug.acpi.disable. See the acpi(4) manual page for
some examples.

33.3.5. System Powers Up After Suspend or Shutdown

First, try setting hw.acpi.disable_on_poweroff="0" in loader.conf(5). This keeps ACPI from disabling
various events during the shutdown process. Some systems need this value set to 1 (the default) for
the same reason. This usually fixes the problem of a system powering up spontaneously after a
suspend or poweroff.

33.3.6. Other Problems

If you have other problems with ACPI (working with a docking station, devices not detected, etc.),
please email a description to the mailing list as well; however, some of these issues may be related
to unfinished parts of the ACPI subsystem so they might take a while to be implemented. Please be
patient and prepared to test patches we may send you.

33.4. ASL, acpidump, and IASL

The most common problem is the BIOS vendors providing incorrect (or outright buggy!) bytecode.
This is usually manifested by kernel console messages like this:

ACPI-1287: *** Error: Method execution failed [\\_SB_.PCI0.LPC@.FIGD. STA] \\
(Node @xc3f6d160), AE_NOT_FOUND

Often, you can resolve these problems by updating your BIOS to the latest revision. Most console
messages are harmless but if you have other problems like battery status not working, they are a
good place to start looking for problems in the AML. The bytecode, known as AML, is compiled from
a source language called ASL. The AML is found in the table known as the DSDT. To get a copy of
your ASL, use acpidump(8). You should use both the -t (show contents of the fixed tables) and -d
(disassemble AML to ASL) options. See the Submitting Debugging Information section for an
example syntax.

The simplest first check you can do is to recompile your ASL to check for errors. Warnings can
usually be ignored but errors are bugs that will usually prevent ACPI from working correctly. To
recompile your ASL, issue the following command:

# iasl your.asl
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33.5. Fixing Your ASL

In the long run, our goal is for almost everyone to have ACPI work without any user intervention.
At this point, however, we are still developing workarounds for common mistakes made by the
BIOS vendors. The Microsoft® interpreter (acpi.sys and acpiec.sys) does not strictly check for
adherence to the standard, and thus many BIOS vendors who only test ACPI under Windows®
never fix their ASL. We hope to continue to identify and document exactly what non-standard
behavior is allowed by Microsoft®'s interpreter and replicate it so FreeBSD can work without
forcing users to fix the ASL. As a workaround and to help us identify behavior, you can fix the ASL
manually. If this works for you, please send a diff(1) of the old and new ASL so we can possibly
work around the buggy behavior in ACPI-CA and thus make your fix unnecessary.

Here is a list of common error messages, their cause, and how to fix them:

33.5.1. _OS dependencies

Some AML assumes the world consists of various Windows® versions. You can tell FreeBSD to
claim it is any OS to see if this fixes problems you may have. An easy way to override this is to set
hw.acpi.osname="Windows 2001" in /boot/loader.conf or other similar strings you find in the ASL.

33.5.2. Missing Return statements

Some methods do not explicitly return a value as the standard requires. While ACPI-CA does not
handle this, FreeBSD has a workaround that allows it to return the value implicitly. You can also
add explicit Return statements where required if you know what value should be returned. To
force iasl to compile the ASL, use the -f flag.

33.5.3. Overriding the Default AML

After you customize your.asl, you will want to compile it, run:
# iasl your.asl

You can add the -f flag to force creation of the AML, even if there are errors during compilation.
Remember that some errors (e.g., missing Return statements) are automatically worked around by
the interpreter.

DSDT.aml is the default output filename for iasl. You can load this instead of your BIOS’s buggy
copy (which is still present in flash memory) by editing /boot/loader.conf as follows:

acpi_dsdt_load="YES"
acpi_dsdt_name="/boot/DSDT.aml"

Be sure to copy your DSDT.aml to the /boot directory.
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33.6. Getting Debugging Output From ACPI

The ACPI driver has a very flexible debugging facility. It allows you to specify a set of subsystems as
well as the level of verbosity. The subsystems you wish to debug are specified as "layers" and are
broken down into ACPI-CA components (ACPI_ALL_COMPONENTS) and ACPI hardware support
(ACPI_ALL_DRIVERS). The verbosity of debugging output is specified as the "level” and ranges from
ACPI_LV_ERROR (just report errors) to ACPI_LV_VERBOSE (everything). The "level" is a bitmask so
multiple options can be set at once, separated by spaces. In practice, you will want to use a serial
console to log the output if it is so long it flushes the console message buffer. A full list of the
individual layers and levels is found in the acpi(4) manual page.

Debugging output is not enabled by default. To enable it, add options ACPI_DEBUG to your kernel
configuration file if ACPI is compiled into the kernel. You can add ACPI_DEBUG=1 to your
/etc/make.conf to enable it globally. If it is a module, you can recompile just your acpi.ko module as
follows:

# cd /sys/modules/acpi/acpi
&& make clean &&
make ACPI DEBUG=1

Install acpi.ko in /boot/kernel and add your desired level and layer to loader.conf. This example
enables debug messages for all ACPI-CA components and all ACPI hardware drivers (CPU, LID, etc.).
It will only output error messages, the least verbose level.

debug.acpi.layer="ACPI_ALL_COMPONENTS ACPI_ALL_DRIVERS"
debug.acpi.level="ACPI_LV_ERROR"

If the information you want is triggered by a specific event (say, a suspend and then resume), you
can leave out changes to loader.conf and instead use sysctl to specify the layer and level after
booting and preparing your system for the specific event. The sysctls are named the same as the
tunables in loader.conf.

33.7. References

More information about ACPI may be found in the following locations:

* The nAektpovikn Alota yia ACPI Tov FreeBSD

The ACPI Mailing List Archives http://lists.freebsd.org/pipermail/freebsd-acpi/

The old ACPI Mailing List Archives http://home.jp.FreeBSD.org/mail-list/acpi-jp/

The ACPI Specification

FreeBSD Manual pages: acpi(4), acpi_thermal(4), acpidump(8), iasl(8), acpidb(8)

DSDT debugging resource. (Uses Compaq as an example but generally useful.)
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Chapter 34. H Auadikacia Exkivnong tov
FreeBSD

34.1. Zovovn

H Swdikacia g exkivnong e€vag umoAoylot Kat @OpTWONG TOU AELTOLPYIKOV GCULOTHUATOG
avagépetal wg "Stadwkacia bootstrap”, i anAwg "booting”. H Sitadikacia ekkivnong tov FreeBSD
uropel va mpooappoaotel MOAD €UKOAQ OTIC QITALTHOELS GOC, EMLTPENMOVTAG OAG VA EMIAEEETE elte
SLaQOPETIKA AELTOVPYIKA CLOTHUATA TIOV €lval EyKATEGTNUEVA GTOV (810 LITOAOYLOTY, 1} AKOPA Kt
SLapopeTikég ek800eLg TOU {510V AELTOVPYIKOV CLOTAUATOG ] TOV EYKATESTNUEVOL TTLPHVA.

To Ke@AAALO AUTO TIEPLYPAPEL AETITOUEPWG TLG ETIAOYEG PLOUICEWVY TTOL UTTOPELTE VA KAVETE KAl TTWG
va @epete ota pETpa oag Tn Sadkacia ekkivnong tov FreeBSD. H Swadwkacia ekkivnong
neplappavel otidnmote cvuPaivel and Tnv ekkivnon Tov muprva tov FreeBSD, tnv aviyvevon twv
OLOKELWV, PEXPL Kal TNV ekkivnon tng init(8). H exxkivnon tng init(8) onuatodoteitat and tnv
ANy XPWUATOG TOU KELPEVOL a0 PWTELVO AEVKO G€ YKPL.

AgoV SlaBdoete autd To KeEPAAaLo, Ba EEpeTe:

¢ ITowa elval ta THARATA TOL CLOTHUATOG EKKivnong Tov FreeBSD, kal mw¢ aAANAemIEpovY YeTagL
TOUG.

* TG emAoyEg oL umnopeite va Swaoete ota THRaTa g ekkivnong tov FreeBSD yla va eAgygete
T Sadikaaoia ekkivnong.

* Ta Baowd Tov device.hints(5).

M0ovo yla vTTOAOYLOTES APYITEKTOVIKIG X86

o To kepdAao avtd mepypdoel ™ SadSwkacia ekkivnong tov FreeBSD uovo oe
ovoTAUATA APYLTEKTOVIKNG Intel X86.

34.2. To IIpopAnua tng Ekkivnong

H evepyomoinon €v4g LMOAOYLOTH KAl N €KKIVNON TOL AELTOUPYLKOV GUCTAUATOG, UAG (QEPVEL
AVTLUETWTIOVG UE €éva ev8lapépov SiAnuua. ET' oplopov, o vmoioylotrg Sev &€pel va Kdvel Timota
UEXPL TNV €KKIvnon TOL AELTOVPYKOU GCULOTAPATOC. ALTO TEPLAAUPBAVEL KL TNV EKTEAEON
TPOYPaAUUATWY arto To §ioko. ETal, av 0 LTTOAOYLOTI G §€V pUmopel va EKTEAEGEL TPOYPAUUATA ATTO TO
Sloko xwpig To AetToLPYIKO cVOTNUA, AAAG KAl TA TPOYPAUHUATA TOV AELTOVPYLKOV GLUOTHUATOG Elvat
emniong oto 8ioko, mwg eivat Suvarth n ekkivnon Tov AelTovpyLKoU;

To mpléPAnua powdlet pe avtd oto PpAio Ou Ieputételeg Tov Bapwvou Muvydoulev. Evag
xapaxktipag €xel méoel oe €va TNyadty kat Byaivel mavovtag kat tpafwvtag ta kKopdovia Tou
(bootstraps). LTI TPWTEG UEPEG TWV ULMOAOYLOTWY, XPnolgomolovvtav o 6pog bootstrap yla To
UNYAVLIOUO POPTWAONG TOL AELTOVPYLKOV GLGTHUATOG, TO 0TT0{0 CLVTOUEVTNKE o€ "booting".

LTV apXLTeEKTOVIKN X86, T0 Baowko Lvotnua EladSov E¢odov (BIOS) eivat vmevBuvo ya ) poptwon
TOU AELTOVPYLKOV cLOTAMATOG. T'la va To emtvyel avtd, To BIOS aviyvevel To okAnpo Sioko ywa tnv
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Kevtpwky Eyypaer Exxivnong (Master Boot Record, MBR), n omoia mpémet va Ppiloketal oe
OLYKEKPLUEVO onueio oto Sioko. To BIOS yvwpifel apKeTd yla va QOPTWOEL KAL VA EKTEAECEL TO
MBR, kat vtoB€tel 6TL To MBR pmopel Katomy va ekteAéoel Tnv vdAounn Stadikacio @OPTWONG TOL
AELTOLPYLKOV CLOTAUATOG, EVEEXOUEVWGE Kal Pe TN BorjBela Tov BIOS.

0 kwdkag péoa 0to MBR cuvibwg avagépetal wg Stayelplotric ekkivnong (boot manager), L8k
0TAV OAANAETISpA e TO XPROTN. ZTNV TEPIMTWON aLTH, 0 SLAXELPLOTNG eKKivnong €xel cLVROWG
TMEPLOCOTEPO KWSIKA OTNV TTPWTN TPoyLd (track) tov Siokov | péoa o KAmolo cLATNUA apXeEiwv TOv
Aeltovpykov. (Meplkég PopES 0 SLayelploThg eKKivnong amokaAeital kal poptwTr¢ ekkivnang (boot
loader), aAA& oto FreeBSD 0 6pog auTOG XPNOLUOTIOLELTAL OE UETAYEVEGTEPO GTASLO TNG EKKIVNONG.)
Ltoug Snuo@uieig Slaxelplotég ekkivnong meplhapfdvovtat o bootd (yvwotd kat wg Boot Easy, o
otdvtap Slaxelplotig ekkivnong tov FreeBSD), to Grub, to GAG, xat to LILO. (Mévo to boot0
Ywpdel péoa oto MBR.)

Av éyete eykaTeoTNUEVO €VA UOVO AELTOVPYIKO GUOTNUA 6TOVG §{oKoug oag, To TuTToToLNuévo MBR
yla PC eivatl emapkég. Auto to MBR Ydyvel yla to mpwto ekkiviowo (] evepyd) Stapépilopa (slice)
010 6loko, kal ekteAel TOV KWSEIKA TOU LTMAPYEL O ALTO Yl VA QPOPTWOEL TO LITOAOUIO TOU
Aeltovpykov cvotijpatog. Eva MBR autov Tou TUmov, elvat autd mov eykabiotatal and mpoemiAoyn
ue v fdisk(8). BaoiCetal oto /boot/mbr.

Av €yete eyKaTtaoTOEL TOAAQIAQ AELTOLPYLKA oLOTHUATA O0TOVG SloKOLG Oag, umopeite va
€YKATACTAOETE SLAPOPETIKO SlayelploTy ekkivnong, kdmolov mov va umopet va Sei&et pla Alota twv
SLAPOPETIKWV CLOTNUATWY KAl va 600G EMITPEPEL VA SLAAEEETE TTOLO VA EEKLVIOEL. ETO EMOUEVO TUUA
Ba culnTricovue yla SVo amd AVTOVG TOUG SLOXELPLOTEG EKKIVNONG.

To vmoéAouUTo TOL cuoTUATOS €KKivnong tov FreeBSD eival ywplopévo oe tpia otddia. To mpwto
0TS0 exteAeital amd To MBR, 10 omoio yvwpilel amAwg OTL amaLTelTaL ylo va @EPEL TOV LITOAOYLOTH
0€ L0 CLYKEKPLUEVN KATAOTAON KAl va eKTeEAéael To §eVTepo oTddLo. To SeVTepo oTddLo pmopel va
Kavel Alya meplocldtepa mpayuata mpwv TNV eKTéAeon Tou Tpitov otadiov. To Tpito oTASL0
oAokAnpwvel TN Sadikacia ApTwong Tov AelTovpylkol cuotriuatos. H epyacia yivetal oe tpia
0Ttd8la, ylati To mpotumo tov PC emBdAAel TePLOPLOPOVG 0TO UEYeDOC TWV TPOYPAUUATWY TTOU
UTTOPOVV VA €KTEAEGTOVV oTa 0TASIa €va kal §Vo. H ocuvévwaon auTh Twv €pyactwV eMLTPETEL GTO
FreeBSD va mapé€yeL €va 1o eVEALKTO cVGTNUA POPTWONG.

'Entelta Eekvdel o muprivag kat apyifel Tnv aviyvevon Kal apylKomoinon Twv CUOKELWV WOTE VA
umopovV va xpnotgomnownfovv. Méta v oAokApwon ¢ Stadkaciag exkkivnong tov muprRva, o
éleyyog mepvdel otn Sladikacia xpriotn init(8), n omoia kat emPBePfaiwvel o6TL oL Siokol elval oe
Aeltovpykn (xywpig AdOn) xatdotacn. H init(8) &exkwvdel émelta tnv pubulon mopwv (emimedo
XPNoTN), UE TNV omola TpocapTwVTAL TA cuoThuaTa apyeiwv, pvbuifovtal ol KAPTEG SIKTLOL yLa
emkovwvia pe to 8{kTvo, Kal yeVIKA eKKLVOUV OAEG oL Sladkaacieg mov eKTEAOVVTAL TUTILKA KATA TNV
exkivnon evog FreeBSD cuoTiuatog.

34.3. O Awayeprotig Ekkivnong kat Ta Xtadia
Exkivnong

34.3.1. O Awayerprotig Exkivnong (boot manager)

0 kw8xag 0o MBR 1} SLayelplotig eKKIvVNoNG ava@EPETaL UEPLKEG POPES KAl WG aTdsto undév (stage
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zero) tng Stadwkaciag ekkivnong. To Tuua avtd mepPLypa@eL V0 amd TOUG SLAYELPLOTEG EKKIvNONg
TIOL avaPepape mponyovuévwg: To boot0 kat to LILO.

O Awayerprotig Exkivnong boot0: To MBR mov eykabiotatat and o mpdypauua €yKatacoTacng Tov
FreeBSD 1 to bootOcfg(8), BaciCetatr and mpoemiioy oto /boot/boot0. (To mpoypauua boot0 eivat
TOAU amAd, Kabwg o kKwdwkag oto umopel va €xel uéyebog wg 446 bytes, e€aitiag tov mivaka
Katatunoewv (slice table) kat Tov avayvwplotikov 0x55AA ov Bploketal oto téAog Tov MBR.) Av
éxete eykataotrioel To boot0 kKat TOAAATAA AELTOVPYIKAE CLOTAUATA GTOVG OKANPOLG Siokoug oag, Ba
Seite xatd Tnv ekkivnon, o 000vn mapdpola Pe TNV mapaAKATW:

IapdSetyua 8. boot0 Screenshot

F1 DOS

F2 FreeBSD
F3 Linux
F4 77

F5 Drive 1

Default: F2

AN\ Aeltoupykd cvotiuata, kat eldikdtepa Ta Windows®, eival yvwoto 4Tl ypa@ouyv To S1KO ToUG
MBR ndvw o€ kamoLo én vtdpyov. Av cag cvupel avto, f§ av BEAETE Vo AVTIKATAGTHOETE TO LIIAPXOV
MBR cag pe avto tov FreeBSD, pnoLluonotjote TNV akoAovOn eVTOAN:

# fdisk -B -b /boot/boot@ device

010V device eival n cuokevy amd TNV omoia yivetal ekkivnon, 6mwg m.x. To ad0 yla Tov mpwto §ioko
IDE, to ad2 ywa tov mpwto IDE 8ioko oto Sevtepevovta eAeykt, To dal yia tov mpwto SCSI dioko
K.0.K. Av TTaAL B€AeTe mpocappoouévn pubuton tov MBR, ypnowonouwjote to bootOcfg(8).

0 Awnyeprotiig Exkivnong LILO T'a va €ykataotioete avTtd o SLayelploty ekkivnong wote va
umopel va ekkwvel to FreeBSD, eykatactote mpwta To Linux kat mpocBéote TNV axkdAovbn
Kataywpnon oto vndpyov apyelo pvbuicewv /etc/lilo.conf:

other=/dev/hdXY
table=/dev/hdX
loader=/boot/chain.b
label=FreeBSD

LT0 mapanavw, kabopiote 1o mpwtevov Slauéplopa Kat 7o Sioko tov FreeBSD avtikablotwvtag 1o X
ue To ypdupa Siokov kal to Y pye tov apiuo tov mpwTtevovTog Slapepionatog, XpnolUomoLwvTag
OUWG TNV ovouatoAoyia tou Linux. Av ypnowuomoleite 0o8nyd SCSI Ba ypelaotel va aAAdEete To
/dev/hd oe xkatt avtiotolyo ue /dev/sd. H ypapur) loader=/boot/chain.b umopel va mapaieipBei av
€xeTe Kal Ta §V0 AELTOLPYIKA cuoTpata oTov (8o Sloko. EkteAéote Twpa TNV €vToAn /sbin/lilo -v
Yl va KATAXWPNOETE TIG VEEG AAAAYEG 600G 0TO cuoTnua. Mmopeite va TG emPePalwaete EAEyXOVTAG
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Ta unvopata mov Ba epeavicTovv atnv 006vn oag.

34.3.2. To Xtadwo 'Eva, /boot/bootl, xat To Ltddwo Avo, /boot/boot2

OvolaoTIKd, To TPWTO Kal §eVTEPO ATASLO elval THRpaTa Tov {8lov TPoypAUUATOC, TNV (Sla tepLoxN
Tov Slokov. AGyw TEPLOPLOUWY XWPOUL €XoLV Ywplotel oe V0, aAAd eykaBiotavtat mavta padi.
Avtiypdgovtat and to ocvvdvacuévo apyeio /boot/boot amd to MPoypaupd EyKATAGTAGNG 1| TO
bsdlabel (6eite mapakdtw).

Bpiokovtal €€w and cvotiuata apyxeiwv, otnv mpwn tpoyLd (track) Tov slice exkivnong, Eekvwvtag
amno tov mpwto Topéa. Etval o onueio dmov to boot0, ) omoloadimote AAA0G Slaxelplotig ekkivnaong,
avapével va BpeL mpoypaupa Tpog ekTtéAean Ue To omoio Ba cuveylotel n Stadikacia ekkivnong. O
aplouog Twv Touéwv oL Ypnotgomolovvtal urmopel va Ppebel evkoda amod to uéyebog tov apyeiov
/boot/boot.

To bootl eivat oAV amAo, pla kat punopet va eivat pdvo 512 bytes oe péyebog, kal yvwpifel 6oa
¥peLaletat ywa to bsdlabel tov FreeBSD, o omoio amobnkevel mAnpopopieg oxeTikd pe to slice, wote
va BpeL kat va ekteAéael To boot2.

To boot2 elvat eAa@pd L0 TTOAVTTAOKO KAl KATAVOEL EMAPKWG TO0 cVATNUA apyeiwv tov FreeBSD wote
va unopet va Bpet apyela oe avto, kal pnopet eniong va mapéyxel ya anin Slemagn Ue To XpnoTn
waote va propel va yivel n emtAoynf Tov Tupiva fj ToL TPOYPAUUATOS POPTWANG TTOL Ba eKTeEAEOTEL

To boot2 ocuviBwg ekteAel Tov loader (@opTwTig e€kkivnong) o omoiog elvar €EalpeTikd TLo0
TIOAUTIAOKOG, OAAd TTapExel éva wpaio kal eUKOA0 TPOTO pLUBULONG TNG ekKkivnong. IMaAwtepa To
boot2 avaAdupave va poptwaoet amevbeiag Tov mupRva.

IHapdSetyua 9. Etkéva amo to boot2

>> FreeBSD/i386 BOOT
Default: 0:ad(@,a)/boot/loader
boot:

Av ypelaotel MOTE va avTiKAtaoTioete Ta eykateotnuéva bootl kat boot2 ypnolyomoujote T0
bsdlabel(8):

# bsdlabel -B diskslice

omov 7o diskslice eival o §iokog kal to slice amnd o omoio yivetal n ekkivnon, 6nwg m.x. ad0s1 ywa to
npwTo slice otov mpwto IDE Sicko.

EmxivSuva Apoowwuévn Kataataan (Dangerously Dedicated Mode)

Av ypnolwpomowjoete poévo to 6voua tov Siokov, Omwg 7. ad0, oTnV €VTOAN

A bsdlabel(8) 6a Snuiovpynoete éva emkivéuva a@oolwpevo Sioko, xwplg slices.
Eival oxeddv oiyovpo 61l Sev B€AeTE va TO KAVETE AUTO, YU ALTO GLyoVLPELTEITE OTL
eAéytate TnVv evtoAn bsdlabel(8) mpwv miéoete Return.
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34.3.3. Z1ad0 Tpia, /boot/loader

O loader, | @opTWTNG €KKIvNOoNg, elval To TEAKO 6TASLO TOV CLGTAUATOG EKKIVNONG TPLWV oTASiwY,
Kal Bploketal oto cvoTnua apyeiwv, cuvRbwg wg /boot/loader.

IIpooplopdg tov loader eivatr va mapéxet pla puébodo puvOULoNG QUK TPOG TO YPHOTN, Kat
xpnowuormolel éva eUKOA0 GUVOAO EVTOAWV, TO omoio vmootnpifeTal amd €va LoYvpd UETAYPUOT
EVTOAWV UE EVA TTOAVTTAOKOTEPO GUVOAO EVTOAWV.

34.3.3.1. Pon Ttov IIpoypapuartog Loader

Katd tnv apywkomoinon, o loader 6a aviyvevaoel Tnv KovadAa Kat Toug Siokoug kal Ba kabopioel amd
molo Sioko yivetal n ekkivnon. Oa pubuicel kKatdAAnAa TI§ avtioTolxeg ueTafANTES Kal Ba Eexivrioet
éva mpOypappa HETAPPAONG EVTOAWV (interpreter) oto omoio umopel o yprotng va Sivel eVvToALg,
elte amevbeiag, eite péow kdmolov script.

O loader xatomv Ba Swapdacel To apyeio /boot/loader.rc, To omoio pe T oelpd TovL SaPdalel, amd
nipoemidoyr}, to /boot/defaults/loader.conf. Méoa am6 7T0 apyxelo avtd TtiBevtar AoylkEg
TIPOETIAEYUEVEG TIUEG Yla Kdmoleg petafAntég. ‘Emetta, Stapfaletal to apyelo /boot/loader.conf ya
TUXOV TOTIKEG OAAQYEG oTIG petaPAntég avteg. Katdmwv to loader.rc ypnolpomolel avtég Tig
UEeTAPBANTEG, @opTwvovTag Ta apbpwpata (modules) kat Tov Tupiva mov €xel emAeyel.

TeAwkd, o loader, mepluével 10 SevtepOAenTa (TTPOETIAEYUEVO YXPOVIKO SLAOTNUA) yla TNV Tiieon
KATIOLOL TTANKTPOU, Kat av Sev vmdpéel mapéuPfacn amd tov xprRotn, EeKvdel Tov muprva. Av yivel
napéupacn, epeavifetal oTov XpProTn UL TPOTPOTI N 0T0{0 KaTaAVOEl TO EVKOAO GUVOAO EVTOAWV
TIOL OVOQEPAUE TIPONYOULUEVWG, Kal Omov o ¥prRotng umopel va pubuicel petafAntég, va
aImoPOPTWOEL OAA Ta apbfpwuata, va QopTwaoel apbpwuata Kat TeEAKA va mpoPel e ekkivnon N
enavekkivnon.

34.3.3.2. EvtoAég Evowpatwuéveg oto Loader

[Mapakdtw Oa Seite TIC 7O OULYVA XPNOLUOTOLOVUEVEG €VTOAEG TOL loader. T TmepLoCATEPEG
AETITOUEPELEG OYETIKA e OAEC TIG SLAOECLUEG EVTOAEG, TapakaAoVpe va Seite To loader(8).

autoboot seconds

IIpoxwpd otnv ekkivnon tov mupAva, av 8ev vmdpéel mapéupfaon amd o XPRoTn UECA OTO
kaBoplopévo xpovikd Sldotnua mov Sivetal oe Sevtepdienta. ATelkovifel avtioTpogn peétpnon,
KOl 0 TPOETIAEYUEVOG XpOVOG eival Ta 10 SevutepOAemTa.

boot [-options] [kernelname]
[Ipoywpdel dueca otV €KKivnon tov mupRva, XPNOLUOTOLWVTAG OTIOLEG TUXOV ETIAOYEG €XOLV
d00el xat to O6vopya touv muprpva mov Ba ekteAeotel av €xel emiong Sobel. T'a va Swoete
SLaPopeTIKG dvopa TLPHVA GTNV ypauuy €vToAlg, Ba TPEMEL TPWTA VA XPNOLUOTIOL|CETE TNV
evtoAn unload. Ata@opeTikd, Ba xpnotpomnownbet o muprvag mov €xel optwOel R8N.

boot-conf

Awatpéxel Tnv avtopatn pudulon twv apbpwudtwv (module) mov Bacifetal oe peTaPAnTES, Ue TOV
(8o Tpémo mMov yivetal Kat oe Kavoviky ekkivnon. Avto €xel vonua HOvVo av XPnoLUoTOUjoETE
MpWTa To unload Kat aAAAEETE KATIOLEG UETAPANTEG, aLVNBwG To kernel.
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help [topic]

Aelyvel unvopata Bonbetag, ta omoia Stafdlovtat and to /boot/loader.help. Av to topic (Béua)
miov 800nke elval n A€EN index, Oa Seite pla Alota pe Ta Stabéopa Béuata Borbelag.

include filename ...

Enegepydletal to apyeio pe to dvoua apyeiov mov 860nke (filename). Tivetat avdyvwaon kat
YPOAUUR TTPOC ypaUUn HeTdppacn Tov apyeiov. H evtoAn include otapatdel dpueca av evtomiotel
Kdmowo AdBoc.

load [-t type] filename

dopTWVEL TOV TLPNVA, TO APOpwua TTLPYVA 1 €va apyeio Tov TUMOL oL kKabopioTnke, ue fdon To
ovopa apyelov mov §06nke. Av petd To Ovoua apyelov LITAPXOUV TTAPAUETPOL, TTEPVIOVVTAL WG
TIAPAUETPOL GTO ap)elo TTOL POPTWVETAL.

Is [-1] [path]

Aelyvel éva katdAoyo Twv apyeiwv ™ng Stadpourig mov §66nke, | av dev kabopiotnke Sladpoun,
TOVL PWIKOV KataAdyov. Av 800l kat n emhoyn -1 Ba epeavitovtal emiong kat Ta Yeyedn twv
apyelwv.

Isdev [-v]

EupaviCel 6Aeg TIg cLokeLEG amd TIG omoleg elvatl Suvath n EopTwaon apbpwudtwv. Av obel e
NV EMA0YN -V, ELEavIfovTal TEPLOCOTEPEG AETTOUEPELEG.

Ismod [-v]

EugpaviCel Ta apbpwpata mov €xovv optwbel. Av §00ei n emtdoyn -v, epeavifovtal mepLocOTEPES
AETITOUEPELEC.

more filename

EpgaviCel To apyeio mov kabopifetal, pe mavoelg kabe LINES aplOuod ypauuwv.

reboot

Emavekkivel dueca To cvoTnua.

set variable

KaBopiCel petaPAntég meptfdArovtog yla tov loader.

unload

AmogopTtwvel 6Aa Ta apbpwuara.

34.3.3.3. IIapadeiypata yra tov Loader

ESw Oa Bpeite pepixd mpaktikd napadeiyyata oxeTikd ye tnv xprion tov loader:

* Twa va &ekvijoete To ouvnOLlopévo mupriva oag, 0AAA oe KatdoTaon evog XproTn:

boot -s

* Tl va armo@opTWOoETE TO GLVNOLOUEVO TTLPNVA GO KL VO POPTWOETE TOV TAALd cag (1) KAoLo
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aAN0):

unload
load kernel.old

Mnopeite va ypnowponoujoete to ovopa kernel. GENERIC ywa va avagepBeite otov apyko
(generic) mupriva o omoiog vtapyel oo CD NG eykatdaotaong, i} To kernel.old yia va avagepbeite
OTOV TTUPVA TIOL elyaTe EYKATESTNUEVO TIPLV (YLa TTAPASELyUa, TOV TAALO GOG TTUPNVA AV KAVATE
npoceaTa pLOULON Kal eyKaTdaTaon vEou 8LKOV 6ag TPOCAPUOCUEVOL TTLPNVA).

XpNOOTMOUjoTe TO TAPAKATW YlO VA QOPTWOETE TA oOLVNOWOUEVA GG
apBpwpata o€ KAOLo AAA0 TTLPN VA

o unload

set kernel="kernel.old"
boot-conf

* Twa va @optwoete €va script pvbulong muppva (Eva autouaTomomuévo TPoypauua To omnoio
ekTeAEl TIG AeLTOVPYIEG TTOV KAVOVIKA Ba KAvaTe YEGW KATTOLOL TTPOYPAUUATOS pUBuLong Tupiva
Katd tnv ekkivnon):

load -t userconfig_script /boot/kernel.conf

34.3.3.4. I'papwkn 006vn Exkivnong

H ypapwn 0066vn exkivnong (splash screen) dnuiovpyel €va mo evydpLoto mepPAALoV Ge GYEan UE
TNV AN} QITELKOVION TWV UNVULUATWY €KKIvnong oe popen kewwévov. H ypaekn o0ovn ekkivnong
eueavifeTal wg 0Tov To cVATNUA PTACEL aTNV TpoTponh elc68ov (login), eite otV KOVGOAQ, elte OTO
YPaQLKO TTEPLBAAAOV.

To FreeBSD SwabBétel Svo PBaowkd mepldArovta. To mpwTo elval TO TPOETIAEYUEVO TEPLBAAAOV
KELUEVOL YPAUUNG EVTOAWY (KOVGOAQ). MeTd TO TEAOG TNG EKKIVNGONG, ELPAVICETAL GTNV KOVGOAQ HLa
npoTpomy €L0680v. To SevTepo, elval To ypa@ko meplBdArov mov mapexetal and to cvotnua X11.
MeTd Vv eykatdotacn Tov X11 kat €veg amd Toug ypa@ikoug Slayelploteg mapabvpwyv 1 desktop,
Omw¢ eivat ta GNOME, KDE 1} XFce, pumopeite va LEKLVNOETE TO yPAPKO TEPLPAAAOV UE TNV EVTOAN
startx.

Mepwol Xprioteg mPOTLUoUV va cLVSEEovTal GTO cUOTNUA YECW Ypa@LKig 00dvn elco8ov, avtl va
XPNOLMOTOLOVV TNV TPOTPOTH €L0080V TNG KovooAag. H Suvatdtnta auvti mapeyetal ano
Slaxelplotég 006vng, 6mwg o XDM yla to Xorg, o gdm yiwa to GNOME xat 0 kdm ywa To KDE (kabwg
Kal GAAovg mouv SwatiBevtat otn LuAAoyn Ttwv Ports). Metd amd pwa emituynuevn eicodo,
TOPOVCLACETAL AUETT GTO XPHOTN TO YPAPLKO TTEPLBEAAOV TNG ETILAOYHG TOV.

Y710 mepBAAAOV TNG YpAUUNG EVTOAWY, N ypa@Lkr 006vn ekkivnong Ba amokpuel 6Aa Ta pnvopata
aviYvevong TwV OLOKELWV KOl ULMNPECLWV, PEXPL TNV EUPAVION TNG TPOTPOTAG €lo0dov. Me
amevbelag exkkivnon oe mepfdrrov X11, n eunelpia ekkivnong Ba eivat axoua mo kabapn, kat Ba
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uoldlel epLOCGOTEPO UE TNV avTtioTolyn o€ €va meplfdAiov Microsoft® Windows® 1] dAAov un-UNIX
oLOTHUATOC.

34.3.3.4.1. Aertovpyia tng I'pa@kng 006vng Exkivnong

H ypagkn 006vn exkkivnong vrootnpifet ekdveg bitmap (bmp), ZSoft PCX (.pcx) } TheDraw (.bin)
256 ypwudtwv. Emumpdobeta, oL lKOVEG TTOL XPNOLUOTOLOVVTAL TTPETEL va €X0LV avaivon 320x200 1
ULKPOTEPN VLA VA AELTOVPYHOOLY G€ TUTILKOVG TTpocapuoyeic 006vng VGA.

T va XpnoLUOTIOU|0ETE UEYAAVTEPEG ELKOVEG, UEXPL TNV UEYLOTN avdivon Twv 1024x768 pixels,
evepyomoujote TNV vLnootiplen VESA mouv mepllaufdvetat oto FreeBSD. Mmopeite va Tnv
EVEPYOTIOUN0ETE QOPTWVOVTAG TO ApBpwua VESA xkatd tnv exkkivnon Touv ovoTHUATOG, N
npocBétovtag v emioyf VESA oto apyelo pvBuicewv Touv muprva, Kat SnulovpywvTag €va VEo
npocappoouévo mupiva (Pubuifovtag tov IMuprva tov FreeBSD). H vmootptgn VESA Sivel otoug
XPROTEG TNV SLVATOTNTA VA XPNOLUOTOLCOVV [Ld ELKOVA TTOV VO KAAVTITEL OAN TNV 006V

Mmopeite va Seite Ta KAVOVIKA pnvopata ekkivnong 6co epgavifetal n ypa@kn 06dvn exkkivnong,
TLECOVTAC ATTAWG 0TTOLOSATTOTE TARKTPO.

H 0006vn exkivnong yivetal emiong n mpoemAeypévn mpo@uAagn 066vng, 660 To cVGTNUA AELTOVPYEL
oe mepPdArov kovooiag. Metd amd kAmowo Xpovike Sldotnua adpdvelag, n o00évn aAAdlel,
amewkoviovtag v ewova ToL XPNnolpomoujdnke oTnv €KKivnon, Pe KUKAIKAR evaiiayn Tng
PWTEWVOTNTAG QTG TTOAD PWTELVY] WG TTOAV OKOTELWVH. MTTOpPEiTE VA AAAAEETE AUTH TNV TTPOETIAEYUEVN
TPOYLAAEN 006vVNG, TpocOETovTag Hla ypauun saver= oto apyeio /etc/rc.conf. I'ia Tnv emAoyn saver=,
LTTAPXOVV OPKETEG EVOWUATWUEVEG TTPOPUAAEELG 000VNG yla va emaégete. Mmopeite va Seite v
nAfpn Alota otn oeAida manual tov splash(4). H mpoemideyuévn mpo@LAagn o006vng ovoudletatl
"warp". Znuewwaote OtL n mpo@LAaEn o00ovng mov kabopiletal oto apyeio /etc/rc.conf péow Tng
ETAOYNG Saver= €xeL eMiSpacn UOVO OTIG ELKOVIKEG KOVOOAEG. Aev emnpedlel KaBOAOL TO ypPaAPLKO
nepBairov X11.

Kdrmola unvopata ekkivnong egakoAovBovv va eu@avifovtal, akdya Kot YETd TNV €QApUoyy NG
ypa@kic 0006vne exkkivnong. Ta unvopata autd mepAauBAvouy To YeEVOU EMAOYWY EKKIVNONG Katl
TNV avTioTpoPn LETPNON XPOVOL TTOL TO GLVOSEVEL.

Mmopeite va kateBdoete vodelyyata elkdvwy yla xpron otnv ekkivnon, amod tn cLAAOYY| EKOVWY
otnv TomoBeaia http://artwork.freebsdgr.org. Av eykatactioete to Port sysutils/bsd-splash-changer,
Ba éxete Tuxaia evaAiayn elkOVWV (oL Ba emAéyovTal amd pLa €ToLUn oLAAOYH) o€ KABe exkkivnon
TOVL GLOTIUATOG.

34.3.3.4.2. Evepyomoinon tng I'pawkijg 006vng Ekkivnong

To apyelo mov Ba ypnotpomonbel yla v ypagiky 08dvn ekkivnong (tvmov .bmp, .pcx 1 .bin) Oa
nipémnel va TomobetnOel otnv pLiikn (root) katdtunaon, ya napddetypa atov katdAoyo /boot/.

T Vv mpoemAeyuévn avaivon 006vng (320x200 | ukpotepn, 256 ypwuata), eneepyacteite 10
apyelo /boot/loader.conf wote va mePLEXEL TA TAPAKATW:

splash_bmp_load="YES"
bitmap_load="YES"
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bitmap_name="/boot/splash.bmp"

T'la peyaAltepeg avaAvoelg, uéxpL Tnv puéylotn 1024x768, enetepyaoteite To apyeio /boot/loader.conf
WOTE VA TTEPLEXEL TO TTAPUAKATW:

vesa_load="YES"
splash_bmp_load="YES"
bitmap_load="YES"
bitmap_name="/boot/splash.bmp"

To mapandvw vrobEtel 0TL Ba xpnotlpomoujoete To apyeio /boot/splash.bmp ya v ypaekr 066vn
ekkivnong. Av O€Aete va YPNOLUOTIOLNCETE €KOVA TUTOL PCX, YPNOLWIOTO|OTE TIC TAPUAKATW
EMAOYEG, KaBwWG Katl Tnv emhoyn vesa_load="YES", avdAoya pe tnv avdivon:

splash_pcx_load="YES"
bitmap_load="YES"
bitmap_name="/boot/splash.pcx"

Xtnv ékboon 8.3, ula akoua emAoyn etval n xprion ascii art oe poper The Draw.

splash_txt="YES"
bitmap_load="YES"
bitmap_name="/boot/splash.bin"

To dvoua apyeiov dev eival amapaitnto va eivat "splash” énwg @aivetatl 6To mapamdvew mapddetyua.
Mmopel va eivat otiéfimote, apkel va TPOKELTAL YLA APYELD TWV TUTIWV TIOL AVAPEPAUE TTAPATTAVW,
yla tapddetypa splash_640x400.bmp 1} blue_wave.pcx.

MopakdTw Qaivovtal UEPKEG aKOUa EVELAQEPOVOES ETLAOYEG TTOL UTTOPELTE VO XPNOLUOTIOLOETE OTO
/boot/loader.conf:

beastie_disable="YES"
H emloyn avthi xatapyel Tnv eu@Avion Tou PEVOU emAoywv ekkivnong. IMapayével woTtdceo n
avtioTpo@n HETPNON UE TNV TMPOTPOTH EL0AYWYNS EMAOYWV €KKivnong. Akopa Kat otav 8ev
eupavietal to MeEVOL emMAOywv, av 0 XpNoTng KAvel pla emAoyr otn Sldpkela Tou
TIPOETIAEYUEVOL XPOVOL AVAUOVIG, N ETLA0YH avTh Ba LloYVoeL yla TNV ekkivnaon.

loader_logo="beastie"

H emoyq avti aAAdlel to keipevo "FreeBSD" mouv ep@avifetat oto 8e€ld peéPog Touv pevov
EMAOYWV EKKIVNONG, UE €va £YXPWUO AOYOTUTIO TOV beastie, OTwWG eLPAVI{OTAV OTIC TTAAALOTEPES
ekS800ELC.

Ta meplocdtepeg TANpopopieg, mapakaroVpe oavatpegte otlg oeAibe¢ manual splash(4),
loader.conf(5) xat vga(4).
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34.4. AAAnAemidpaon ue tov ITupiva Kata tnv
Exkivnon

Amé ™ otiyu mov o tupvag optwoel, eite péow tov loader (6nwg cuvBwWE) eite péow ToL boot2
(mapaxkduntovtag Tov loader), egetdlel TIg mapauétpovg ekkivnong (boot flags), av vmdapyovv, Kat
POCAPUAeL avAAoya Tn CLUTIEPLYOPA TOV.

34.4.1. Mapapetpotl Exkivnong IMMupniva (Boot Flags)
[Mapakdtw Oa Bpeite TIG O CLVNOLOUEVEG TTAPAUETPOVG EKKIVIONG:

-a
Katd TN Slapkela g ekkivnong, Ba yivel epwtnon yla tnv cuokev amd tnv omoia Ba yivel n
TIPOCAPTNON TOVL PL{LKOV (root) CLGTAUATOG apYELWV.

-C
ekkivnon and to CDROM.

-C

ektéleon tov UserConfig, Tov mpoypdupatog pubuiong mupiva Katd tnv ekkivnon.

-S

ekkivnon oe xatdotaon Aeltovpyiag evog xpnotn (single user).

EUQAVLON TTEPLOCOTEPWV TTANPOPOPLWV KATA TN SLAPKELA EKKIVNONG TOL TTUPNVAL.

o Yndpyouvv kat GAAeg mapduetpol ekkivnong, Siafdote T oeAida boot(8) yua
TIEPLOCOTEPEG TANPOPOPIEC OXETIKA UE AVTEG.

34.5. Device Hints

Katd tn Stdpkela g apykig ekkivnong Tov cuetuatog, To mTpdypaupa tov boot loader(8) Stafalet
70 apyeio device.hints(5). To apyeio avtd mepléxel TANPOYopPieg EKKivnong yla Tov mupiva, YVWOTES
WG UETAPANTEG, OL OTIOlEG UEPLKEG POPEC avaPEpovTal emiong Kal wg "device hints". Avtd Ta "device
hints" ypnowomnolovvtal amd mPoypdupata 08\ynong CLOKELWV yla PLOULON TWV AVTIOTOL(WV
GUOKELWV.

Mmnopovue eniong va opicovue Device hints otnv mpotpon Tov Ztadiov 3 tov boot loader. Ot
UETAPANTEG ummopovV va opLaTolV HE XPNon NG evtoAnlg set, kat va a@atpebovv pe v unset.
Mmopovpe eniong va TIg euPavicovpe Ye Tnv eVToAn show. Akoua, HTopovpE 8w va TApaKAUPOLUE
Kal va aAAGEovpe TNV TN YETABANTWVY mov €xouv oplotel oto apyelo /boot/device.hints. Ta Device
hints mov opiCovue oto boot loader 8ev mapayévouvv pévipa kat 8ev Ba LoYVOOLY GTNV ETTOUEVN
exkivnon.

Metd tnv exkkivnon tov ovotjuatog, umopel va ypnowomnownBel n evroAl kenv(l) ywa va
EUPAVLOTOVV OL TIHEG OAWVY TWV UETABANTWV.
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To ouvtakTik6 ToL apyeiov /boot/device.hints eival pia petafAnt) avd ypauun, Kat xpnolpomnoteitat
TO TUTIOTIOLNUEVO "#" yla YPAUUEG MOV SnAwvovTal WG oXOAla. O ypauuég Snulovpyovvtal Onwg
Qatlvetal TapakdTw:

hint.driver.unit.keyword="value"

H oVvtagn yla to Ztadio 3 Tov boot loader eivat:

set hint.driver.unit.keyword=value

omov driver givat To 6vopa Tov 08Nyol GLOKEVNG, unit eival o aplBpog povadag tng CUOKELAG, Kat
keyword elvat n A€En-kAeldi yla To cuykekplpuévo hint. H A€En-kAeldl pumopel va amoteAeital amod Tig
aKOAOLOEG ETMIAOYEG:

* at: xaBopiCel To SiavAo (bus) otov omoio mpocapTdTal n GLOKELY).

e port: kaBopiCeL TNV apykn Stevbuvvon g BVpag I/O mov Ba ypnoipomnondet.

* irq: kaBopiCel Tov apBuo g aitnong Stakomnig (interrupt request) ov Ba ypnolpomonOetl.

* drq: kaBopiCel Tov apBuo tov kavailov DMA.

maddr: kaBopilel Tn Lok StevBuven PVAUNG oL KataAauBdveTal amd Tn GUOKELN.

« flags: opiCel Stapopa bits Tapay€Tpwy yla TNV GUOKELN.

 disabled: Av oplotel oe TLun 1, n GLOKELN amevePyoOTOLeiTaL.
Ot 08nyot ovokevwv pmopel va §€xovtal (i} va amattovv) neplocotepa hints ta omola §ev @aivovtat
€8w, Kal oag ouvIoToVUE va Selte Tnv avtiotoyyn oeAida manual Tov kabe 08nyov. I'ia mepLocOTEPES

mAnpoopieg cuuPovAevdeite eniong Tig oeAibeg manual twv device.hints(5), kenv(1), loader.conf(5),
Kat loader(8).

34.6. Init: Apywkomoinon EA€yyov AladikacLwy

MOALG oAoKANPpwOEL N ekkivnon Tov muprRva, 0 EAeyX0G YETAPEPETAL aTNV Stadkacia yprioTn init(8),
n onoia Bpioketatl oto apyelo /shin/init, | otn Stadpour mov kabopiletat otnv petaPAnty init_path
Tov loader.

34.6.1. AkoAovOia Avtopatng Eravekkivnong

H axoAovbia avtépatng emavekkivnong egac@aiifel 0TL Ta cvoTiUaTa apYeiwv elval o Kavovik,
otaBepn katdotaon. Av Sev eival, kat n fsck(8) ev umopel va Sopbwoel ta mpofAquata, ToTE N
init(8) Ba YeTa@EpeL TO CVLOTNUA O KATAOTACH AELTOVPYLAG EVOC XPrOTN WOTE VA UTTOPECEL AUETA O
SO ELPLOTAG CLOTANATOC VA ETANEOEL TWV TTPOPANUATWY AVTWV.

34.6.2. Katactacon Asrtovpyiag Evog Xpriotn

Mmopeite va el0€ABETE OTNV KATAOTACN AUTH HECW TNG aKoAoLBIAG aVTOPATNG emavekkivnong, 1
UEOW TNG EMAOYNG -5 KATA TNV €Kkivnon 1 akoua kat Oétovtag tn petaPAnti boot_single otov
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loader.

Mmnopeite emiong va eloéABete oe autn ekTeAwvTag TNV €vtoAn shutdown(8) ywpig tnv emAoyn
enavekkivnong (-r) § tepuatiopyov (-h), evw elote oe katdotaon Aeltovpylag TOAAWY YPNOTWY
(multi-user).

Av n kovodha Tov cvoTruatog €xel Tebel wg insecure (avac@oARg) oto /etc/ttys, To cvoTnua Ba
{ntioeL Tov KwSIKO ToL root pLv eLGEABEL o KaTAoTaoN AELTOVPYylag EVOG XpROTN.

HapdSeyua 10. Avacpalic Kovadla ato /etc/ttys

# name getty type status comments

#

# If console is marked "insecure", then init will ask for the root password
# when going to single-user mode.

console none unknown off insecure

Mua insecure (avac@aiig) Kovaoia onuaivel 6tL Sev Bewpeite ao@aA TNV KOVGOAQ
000 a@opd TN YLOLKN NG TpocPacn Kal OéAete va eiote BEPatog GTL HOVO OTTOLOG
o yvwpiel Tov Kwdko Tov root Ba pmopel va XpnolPomoltioeL Tn Aeltovpyla €vog
xpriotn. H emdoyn avth ev onuaivel 0tL BéAete n kKovodAa oag va Aettovpyel xwpig
ac@daAela. Av Bédete aopdiela, Ba mpEmeL va eMAEEETE insecure, OXL secure.

34.6.3. Kataotaon Aettovpyia IToAAamAwv Xpnotwv (multi-user)

Av n init(8) dev BpeL mpoPfAfuata ota cvotiuata apxeiwv oag, | WOALG 0 XpoTNG TeEpUATioEL TNV
KataoTtaon Aeltovpylag evog ¥prjoTn, TO CVOTNUA ELCEPXETAL O AELTOLPYLA TTOAAATTAWY XPNOTWV,
OTIOVL Kal EEKLVA TTAEOV 1 pLOULON TOPWYV (resources) TOL GLGTIUATOG.

34.6.3.1. PUOuion Mopwv (rc)

To cVoTNUA PLOULONG TTOPWYV, SLaBAleL TIG TTPOETIAEYUEVEG eMIAOYEC amd To /etc/defaults/rc.conf, kat
ETIAOYEG YLOL TO CGUYKEKPLUEVO pnydvnua amod To /etc/rc.conf, kat mpoywpel oTnv mPOcApTnon TWV
ovoTnuatwv apyelwv mov avaypdeovtat oto /etc/fstab, &exwvd Tig vmnpeocieg SwkTvoL, eKKLVEL
SLtapopoug Saipoveg, kat TEA0G eKTeEAEL TA SCTipts EKKIVNONG TWV TOTIKA EYKATECTNUEVWY TAKETWY
(epapuoywv).

H oeAiSa manual rc(8) mapéxel pula KaA ava@opa 6to cuoTnua pLBULONG TOPWYV, KaBWG eCeTAlEL TA
(8la Ta scripts ekkivnong.

34.7. AkoAovOia Tepuatiouov

Katd tov eAeyyOuevo tepuatiopo, péow g shutdown(8), n init(8) Ba anomelpabel va ekteAéoel To
script /etc/rc.shutdown, kat akoAoVBw¢ Ba oteidel oe 6Aeg TIG Stepyaaieg To ofjua TERM, kat TéAog To
onua KILL og dmolwa Siepyacia Sev teppatioel ae eDA0Y0 ¥POVIKO SlAoTNUA.

Ta va yivel kat Stakom TG Tpo@odociag oe éva cvotnua FreeBSD pe apyLTEKTOVIKY TIOU
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vrootnpiCel Slaxeiplon evépyelag, amlwg xpnolpomowjote Tnv €vtoAn shutdown -p now yua
armevePYOToinon UETA TOV TEPUATLOUO. T'la va KAVETE amAwg enavekKkivnon oe éva cvotnua FreeBSD
xpnolwuomowote Tnv €vtoAn shutdown -r now. Oa mpémel va elote root 1 p€Aog Tng ouddag operator
ywa va ekteAéoete v shutdown(8). Mnopeite eniong va xpnolponowjoete TG evtoAég halt(8) kat
reboot(8), koltdéte TI§ avtioTolyeg oeAidec manual kabwe kat tn oeAiba manual tng shutdown(8)
Yl TTEPLOCATEPEG TTANPOPOPLEC.

e H Siaxeiplon evépyelag amattel tnv vrootiplen Tov acpi(4), eite otov mupnva, eite
QPOPTWUEVN WG ApOBpwua (module).
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Chapter 35. AcpdaAreLa

35.1. Zovoun

To ke@dAalo avtd mapEyeL Yo Pacikn eloaywyn oTlg €VVOLEG TNG ACPAAELNG CLGTHATOG, KATTOLOUG
YEVIKA KOAOUG KOVOVEG, Kal oplopéva mpoxwpnuéva Bépata oxetikd pe to FreeBSD. Apketd and ta
B€uata mov KaAVTITOVTAL €8, HTTOPOVV VA EPAPHOGTOVV TO (810 KaAd T060 670 {510 TO cvoTNuUa, 66O
Kal yla ac@drela péow Internet. To Internet Sev eival mAéov éva "@ALKG" u€Pog 6To omoio Kabevag
B€AeL va elval o evyevikog oag yeltovag. H avaykn ac@dALong Tou cLGTHUATOS GOG E(val EMITAKTIKN
yuw va mpootatédete ta SeSopéva oag,Tny MVELUATIKY oag L8loKTnoia, To ¥pOVo oag, Kal TOAAL
TEPLOCOTEPA ATTO TA XEPLA TWV XAKEPG KAL TWV OUOIWV TOUG.

To FreeBSD mapéyel pa oelpd ammd BondnTikd mTpoypaupata Kat unxaviopoug yla va egac@aiiost
TNV AKEPALOTNTA KAL TNV ACQAAELA TOV GLGTAUATOG GAG KAL TOV SIKTVOV.

A@ov Slafdoete auTd To KePAAaLo, Ba E€peTe:

* Baowkég €vvoleg yla TV ac@aAela, o oxéon pe to FreeBSD.

o LTOlXEl0 OXETIKA PE TOVLG SLAPOPOLE UNYAVICUOUE KPLTTTOYyPAPnong mov eivat StaBéoipol oo
FreeBSD, 6mtw¢ to DES kat to MD5.

* TIwg va pubuiocete To CLOTNUA OAG YLO KWSLKOVG ULag Xpriong.

* TIwg va pvBuicete TCP Wrappers yla xpion Ue tnv inetd.

* IIwg va puBuicete Tov KerberosIV oe FreeBSD ek80oelg mpv ) 5.0.
* IIwg va pvBuicete Tov Kerberos5 oto FreeBSD.

e Iwg va puvOuicete to IPsec kat va Snuovpyrioete €va VPN  petagd unxavnuatwv
FreeBSD/Windows®.

* TIwg va pubuicete kal va xpnowpomnotjoete Tnv Katd FreeBSD vAomoinon SSH tov OpenSSH
* Tretval ta ACLS 6T0 6UOTNUA ApXEIWVY KaL TWE VA TA XPNOLUOTIOU]OETE.

* TIwg va xpnowomnoujoete o BonOnTikd mpdypapupa Portaudit ya va eAéyEete Aoylopkd tpitov
KATAOKELAOTH OV €xel eykataotabel u€ow g cLAAOYIG Ports.

* IIwg va XPnoLUoTToUoETE TIG SnUoaclevoelg security advisories Tov FreeBSD.

* Oa €yete pla W6€a yla to TL elval To Process Accounting kol mwg va TO €VEPYOTOLOETE GTO
FreeBSD.

IIpwv Slafdoete auTtd T0 KEPAAALO, Ba TTPETEL:
* Na katavoeite Baokég évvoleg Tov FreeBSD kat tov Internet.

[Ipdobeta BEuata oYeTIKA UE TNV ACPAAELA KAAVTITOVTAL GE OAOKANPO TO BLBAlo. Tia mapddetyua, o
Ynoxpewtkog ‘EAeyyog IIpdoPacng cuvlnteitat oto Ymoypewtikog EAeyyog IIpdcfaong kat Ta
Internet Firewalls cu{ntovvtat oto Firewalls.

387



35.2. Introduction

Security is a function that begins and ends with the system administrator. While all BSD UNIX®
multi-user systems have some inherent security, the job of building and maintaining additional
security mechanisms to keep those users "honest" is probably one of the single largest undertakings
of the sysadmin. Machines are only as secure as you make them, and security concerns are ever
competing with the human necessity for convenience. UNIX® systems, in general, are capable of
running a huge number of simultaneous processes and many of these processes operate as servers -
meaning that external entities can connect and talk to them. As yesterday’s mini-computers and
mainframes become today’s desktops, and as computers become networked and inter-networked,
security becomes an even bigger issue.

System security also pertains to dealing with various forms of attack, including attacks that attempt
to crash, or otherwise make a system unusable, but do not attempt to compromise the root account
("break root"). Security concerns can be split up into several categories:

Denial of service attacks.

User account compromises.

Root compromise through accessible servers.

Root compromise via user accounts.

SR

Backdoor creation.

A denial of service attack is an action that deprives the machine of needed resources. Typically, DoS
attacks are brute-force mechanisms that attempt to crash or otherwise make a machine unusable
by overwhelming its servers or network stack. Some DoS attacks try to take advantage of bugs in
the networking stack to crash a machine with a single packet. The latter can only be fixed by
applying a bug fix to the kernel. Attacks on servers can often be fixed by properly specifying
options to limit the load the servers incur on the system under adverse conditions. Brute-force
network attacks are harder to deal with. A spoofed-packet attack, for example, is nearly impossible
to stop, short of cutting your system off from the Internet. It may not be able to take your machine
down, but it can saturate your Internet connection.

A user account compromise is even more common than a DoS attack. Many sysadmins still run
standard telnetd, rlogind, rshd, and ftpd servers on their machines. These servers, by default, do
not operate over encrypted connections. The result is that if you have any moderate-sized user
base, one or more of your users logging into your system from a remote location (which is the most
common and convenient way to login to a system) will have his or her password sniffed. The
attentive system admin will analyze his remote access logs looking for suspicious source addresses
even for successful logins.

One must always assume that once an attacker has access to a user account, the attacker can break
root. However, the reality is that in a well secured and maintained system, access to a user account
does not necessarily give the attacker access to root. The distinction is important because without
access to root the attacker cannot generally hide his tracks and may, at best, be able to do nothing
more than mess with the user’s files, or crash the machine. User account compromises are very
common because users tend not to take the precautions that sysadmins take.
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System administrators must keep in mind that there are potentially many ways to break root on a
machine. The attacker may know the root password, the attacker may find a bug in a root-run
server and be able to break root over a network connection to that server, or the attacker may
know of a bug in a suid-root program that allows the attacker to break root once he has broken into
a user’s account. If an attacker has found a way to break root on a machine, the attacker may not
have a need to install a backdoor. Many of the root holes found and closed to date involve a
considerable amount of work by the attacker to cleanup after himself, so most attackers install
backdoors. A backdoor provides the attacker with a way to easily regain root access to the system,
but it also gives the smart system administrator a convenient way to detect the intrusion. Making it
impossible for an attacker to install a backdoor may actually be detrimental to your security,
because it will not close off the hole the attacker found to break in the first place.

Security remedies should always be implemented with a multi-layered "onion peel" approach and
can be categorized as follows:

Securing root and staff accounts.

Securing root-run servers and suid/sgid binaries.

Securing user accounts.

Securing the password file.

Securing the kernel core, raw devices, and file systems.

Quick detection of inappropriate changes made to the system.

N o ke W

Paranoia.

The next section of this chapter will cover the above bullet items in greater depth.

35.3. Securing FreeBSD

Command vs. Protocol

Throughout this document, we will use bold text to refer to an application, and a

o monospaced font to refer to specific commands. Protocols will use a normal font.
This typographical distinction is useful for instances such as ssh, since it is a
protocol as well as command.

The sections that follow will cover the methods of securing your FreeBSD system that were
mentioned in the last section of this chapter.

35.3.1. Securing the root Account and Staff Accounts

First off, do not bother securing staff accounts if you have not secured the root account. Most
systems have a password assigned to the root account. The first thing you do is assume that the
password is always compromised. This does not mean that you should remove the password. The
password is almost always necessary for console access to the machine. What it does mean is that
you should not make it possible to use the password outside of the console or possibly even with
the su(1) command. For example, make sure that your ptys are specified as being insecure in the
[etc/ttys file so that direct root logins via telnet or rlogin are disallowed. If using other login
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services such as sshd, make sure that direct root logins are disabled there as well. You can do this
by editing your /etc/ssh/sshd_config file, and making sure that PermitRootLogin is set to NO. Consider
every access method - services such as FTP often fall through the cracks. Direct root logins should
only be allowed via the system console.

Of course, as a sysadmin you have to be able to get to root, so we open up a few holes. But we make
sure these holes require additional password verification to operate. One way to make root
accessible is to add appropriate staff accounts to the wheel group (in /etc/group). The staff members
placed in the wheel group are allowed to su to root. You should never give staff members native
wheel access by putting them in the wheel group in their password entry. Staff accounts should be
placed in a staff group, and then added to the wheel group via the /etc/group file. Only those staff
members who actually need to have root access should be placed in the wheel group. It is also
possible, when using an authentication method such as Kerberos, to use Kerberos' .k5login file in
the root account to allow a ksu(1) to root without having to place anyone at all in the wheel group.
This may be the better solution since the wheel mechanism still allows an intruder to break root if
the intruder has gotten hold of your password file and can break into a staff account. While having
the wheel mechanism is better than having nothing at all, it is not necessarily the safest option.

An indirect way to secure staff accounts, and ultimately root access is to use an alternative login
access method and do what is known as "starring" out the encrypted password for the staff
accounts. Using the vipw(8) command, one can replace each instance of an encrypted password
with a single “*” character. This command will update the /etc/master.passwd file and
user/password database to disable password-authenticated logins.

A staff account entry such as:

foobar :R9DT/Fa1/LVIU:1000:1000::0:0:Foo Bar:/home/foobar:/usr/local/bin/tcsh

Should be changed to this:

foobar:*:1000:1000::0:0:Foo Bar:/home/foobar:/usr/local/bin/tcsh

This change will prevent normal logins from occurring, since the encrypted password will never
match “*”. With this done, staff members must use another mechanism to authenticate themselves
such as kerberos(1) or ssh(1) using a public/private key pair. When using something like Kerberos,
one generally must secure the machines which run the Kerberos servers and your desktop
workstation. When using a public/private key pair with ssh, one must generally secure the machine
used to login from (typically one’s workstation). An additional layer of protection can be added to
the key pair by password protecting the key pair when creating it with ssh-keygen(1). Being able to
"star" out the passwords for staff accounts also guarantees that staff members can only login
through secure access methods that you have set up. This forces all staff members to use secure,
encrypted connections for all of their sessions, which closes an important hole used by many
intruders: sniffing the network from an unrelated, less secure machine.

The more indirect security mechanisms also assume that you are logging in from a more restrictive
server to a less restrictive server. For example, if your main box is running all sorts of servers, your
workstation should not be running any. In order for your workstation to be reasonably secure you
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should run as few servers as possible, up to and including no servers at all, and you should run a
password-protected screen blanker. Of course, given physical access to a workstation an attacker
can break any sort of security you put on it. This is definitely a problem that you should consider,
but you should also consider the fact that the vast majority of break-ins occur remotely, over a
network, from people who do not have physical access to your workstation or servers.

Using something like Kerberos also gives you the ability to disable or change the password for a
staff account in one place, and have it immediately affect all the machines on which the staff
member may have an account. If a staff member’s account gets compromised, the ability to
instantly change his password on all machines should not be underrated. With discrete passwords,
changing a password on N machines can be a mess. You can also impose re-passwording
restrictions with Kerberos: not only can a Kerberos ticket be made to timeout after a while, but the
Kerberos system can require that the user choose a new password after a certain period of time
(say, once a month).

35.3.2. Securing Root-run Servers and SUID/SGID Binaries

The prudent sysadmin only runs the servers he needs to, no more, no less. Be aware that third
party servers are often the most bug-prone. For example, running an old version of imapd or
popper is like giving a universal root ticket out to the entire world. Never run a server that you
have not checked out carefully. Many servers do not need to be run as root. For example, the ntalk,
comsat, and finger daemons can be run in special user sandboxes. A sandbox is not perfect, unless
you go through a large amount of trouble, but the onion approach to security still stands: If
someone is able to break in through a server running in a sandbox, they still have to break out of
the sandbox. The more layers the attacker must break through, the lower the likelihood of his
success. Root holes have historically been found in virtually every server ever run as root,
including basic system servers. If you are running a machine through which people only login via
sshd and never login via telnetd or rshd or rlogind, then turn off those services!

FreeBSD now defaults to running ntalkd, comsat, and finger in a sandbox. Another program which
may be a candidate for running in a sandbox is named(8). /etc/defaults/rc.conf includes the
arguments necessary to run named in a sandbox in a commented-out form. Depending on whether
you are installing a new system or upgrading an existing system, the special user accounts used by
these sandboxes may not be installed. The prudent sysadmin would research and implement
sandboxes for servers whenever possible.

There are a number of other servers that typically do not run in sandboxes: sendmail, popper,
imapd, ftpd, and others. There are alternatives to some of these, but installing them may require
more work than you are willing to perform (the convenience factor strikes again). You may have to
run these servers as root and rely on other mechanisms to detect break-ins that might occur
through them.

The other big potential root holes in a system are the suid-root and sgid binaries installed on the
system. Most of these binaries, such as rlogin, reside in /bin, /sbin, /usr/bin, or /usr/sbin. While
nothing is 100% safe, the system-default suid and sgid binaries can be considered reasonably safe.
Still, root holes are occasionally found in these binaries. A root hole was found in X1ib in 1998 that
made xterm (which is typically suid) vulnerable. It is better to be safe than sorry and the prudent
sysadmin will restrict suid binaries, that only staff should run, to a special group that only staff can
access, and get rid of (chmod 000) any suid binaries that nobody uses. A server with no display

391


https://man.freebsd.org/cgi/man.cgi?query=named&sektion=8&format=html

generally does not need an xterm binary. Sgid binaries can be almost as dangerous. If an intruder
can break an sgid-kmem binary, the intruder might be able to read /dev/kmem and thus read the
encrypted password file, potentially compromising any passworded account. Alternatively an
intruder who breaks group kmem can monitor keystrokes sent through ptys, including ptys used by
users who login through secure methods. An intruder that breaks the tty group can write to almost
any user’s tty. If a user is running a terminal program or emulator with a keyboard-simulation
feature, the intruder can potentially generate a data stream that causes the user’s terminal to echo
a command, which is then run as that user.

35.3.3. Securing User Accounts

User accounts are usually the most difficult to secure. While you can impose draconian access
restrictions on your staff and "star" out their passwords, you may not be able to do so with any
general user accounts you might have. If you do have sufficient control, then you may win out and
be able to secure the user accounts properly. If not, you simply have to be more vigilant in your
monitoring of those accounts. Use of ssh and Kerberos for user accounts is more problematic, due
to the extra administration and technical support required, but still a very good solution compared
to a encrypted password file.

35.3.4. Securing the Password File

The only sure fire way is to star out as many passwords as you can and use ssh or Kerberos for
access to those accounts. Even though the encrypted password file (/etc/spwd.db) can only be read
by root, it may be possible for an intruder to obtain read access to that file even if the attacker
cannot obtain root-write access.

Your security scripts should always check for and report changes to the password file (see the
Checking file integrity section below).

35.3.5. Securing the Kernel Core, Raw Devices, and File systems

If an attacker breaks root he can do just about anything, but there are certain conveniences. For
example, most modern kernels have a packet sniffing device driver built in. Under FreeBSD it is
called the bpf device. An intruder will commonly attempt to run a packet sniffer on a compromised
machine. You do not need to give the intruder the capability and most systems do not have the need
for the bpf device compiled in.

But even if you turn off the bpf device, you still have /dev/mem and /dev/kmem to worry about. For
that matter, the intruder can still write to raw disk devices. Also, there is another kernel feature
called the module loader, kldload(8). An enterprising intruder can use a KLD module to install his
own bpf device, or other sniffing device, on a running kernel. To avoid these problems you have to
run the kernel at a higher secure level, at least securelevel 1. The securelevel can be set with a
sysctl on the kern.securelevel variable. Once you have set the securelevel to 1, write access to raw
devices will be denied and special chflags flags, such as schg, will be enforced. You must also ensure
that the schg flag is set on critical startup binaries, directories, and script files - everything that gets
run up to the point where the securelevel is set. This might be overdoing it, and upgrading the
system is much more difficult when you operate at a higher secure level. You may compromise and
run the system at a higher secure level but not set the schg flag for every system file and directory
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under the sun. Another possibility is to simply mount / and /usr read-only. It should be noted that
being too draconian in what you attempt to protect may prevent the all-important detection of an
intrusion.

35.3.6. Checking File Integrity: Binaries, Configuration Files, Etc.

When it comes right down to it, you can only protect your core system configuration and control
files so much before the convenience factor rears its ugly head. For example, using chflags to set
the schg bit on most of the files in / and /usr is probably counterproductive, because while it may
protect the files, it also closes a detection window. The last layer of your security onion is perhaps
the most important - detection. The rest of your security is pretty much useless (or, worse, presents
you with a false sense of security) if you cannot detect potential intrusions. Half the job of the onion
is to slow down the attacker, rather than stop him, in order to be able to catch him in the act.

The best way to detect an intrusion is to look for modified, missing, or unexpected files. The best
way to look for modified files is from another (often centralized) limited-access system. Writing
your security scripts on the extra-secure limited-access system makes them mostly invisible to
potential attackers, and this is important. In order to take maximum advantage you generally have
to give the limited-access box significant access to the other machines in the business, usually either
by doing a read-only NFS export of the other machines to the limited-access box, or by setting up
ssh key-pairs to allow the limited-access box to ssh to the other machines. Except for its network
traffic, NFS is the least visible method - allowing you to monitor the file systems on each client box
virtually undetected. If your limited-access server is connected to the client boxes through a switch,
the NFS method is often the better choice. If your limited-access server is connected to the client
boxes through a hub, or through several layers of routing, the NFS method may be too insecure
(network-wise) and using ssh may be the better choice even with the audit-trail tracks that ssh lays.

Once you have given a limited-access box at least read access to the client systems it is supposed to
monitor, you must write scripts to do the actual monitoring. Given an NFS mount, you can write
scripts out of simple system utilities such as find(1) and md5(1). It is best to physically md5 the
client-box files at least once a day, and to test control files such as those found in /etc and
Jusr/local/etc even more often. When mismatches are found, relative to the base md5 information
the limited-access machine knows is valid, it should scream at a sysadmin to go check it out. A good
security script will also check for inappropriate suid binaries and for new or deleted files on system
partitions such as / and /usr.

When using ssh rather than NFS, writing the security script is much more difficult. You essentially
have to scp the scripts to the client box in order to run them, making them visible, and for safety
you also need to scp the binaries (such as find) that those scripts use. The ssh client on the client
box may already be compromised. All in all, using ssh may be necessary when running over
insecure links, but it is also a lot harder to deal with.

A good security script will also check for changes to user and staff members access configuration
files: .rhosts, .shosts, .ssh/authorized_keys and so forth, files that might fall outside the purview of
the MD5 check.

If you have a huge amount of user disk space, it may take too long to run through every file on
those partitions. In this case, setting mount flags to disallow suid binaries and devices on those
partitions is a good idea. The nodev and nosuid options (see mount(8)) are what you want to look
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into. You should probably scan them anyway, at least once a week, since the object of this layer is to
detect a break-in attempt, whether or not the attempt succeeds.

Process accounting (see accton(8)) is a relatively low-overhead feature of the operating system
which might help as a post-break-in evaluation mechanism. It is especially useful in tracking down
how an intruder has actually broken into a system, assuming the file is still intact after the break-in
has occurred.

Finally, security scripts should process the log files, and the logs themselves should be generated in
as secure a manner as possible - remote syslog can be very useful. An intruder will try to cover his
tracks, and log files are critical to the sysadmin trying to track down the time and method of the
initial break-in. One way to keep a permanent record of the log files is to run the system console to
a serial port and collect the information to a secure machine monitoring the consoles.

35.3.7. Paranoia

A little paranoia never hurts. As a rule, a sysadmin can add any number of security features, as
long as they do not affect convenience, and can add security features that do affect convenience
with some added thought. Even more importantly, a security administrator should mix it up a bit -
if you use recommendations such as those given by this document verbatim, you give away your
methodologies to the prospective attacker who also has access to this document.

35.3.8. Denial of Service Attacks

This section covers Denial of Service attacks. A DoS attack is typically a packet attack. While there is
not much you can do about modern spoofed packet attacks that saturate your network, you can
generally limit the damage by ensuring that the attacks cannot take down your servers by:

1. Limiting server forks.
2. Limiting springboard attacks (ICMP response attacks, ping broadcast, etc.).

3. Overloading the Kernel Route Cache.

A common DoS attack scenario is attacking a forking server and making it spawning so many child
processes that the host system eventually runs out of memory, file descriptors, etc. and then grinds
to a halt. inetd (see inetd(8)) has several options to limit this sort of attack. It should be noted that
while it is possible to prevent a machine from going down, it is not generally possible to prevent a
service from being disrupted by the attack. Read the inetd manual page carefully and pay specific
attention to the -c, -C, and -R options. Note that spoofed-IP attacks will circumvent the -C option to
inetd, so typically a combination of options must be used. Some standalone servers have self-fork-
limitation parameters.

Sendmail has its -OMaxDaemonChildren option, which tends to work much better than trying to use
Sendmail’s load limiting options due to the load lag. You should specify a MaxDaemonChildren
parameter, when you start sendmail; high enough to handle your expected load, but not so high
that the computer cannot handle that number of Sendmail instances without falling on its face. It is
also prudent to run Sendmail in queued mode (-0DeliveryMode=queued) and to run the daemon
(sendmail -bd) separate from the queue-runs (sendmail -q15m). If you still want real-time delivery
you can run the queue at a much lower interval, such as -q1m, but be sure to specify a reasonable
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MaxDaemonChildren option for that Sendmail to prevent cascade failures.

Syslogd can be attacked directly and it is strongly recommended that you use the -s option
whenever possible, and the -a option otherwise.

You should also be fairly careful with connect-back services such as TCP Wrapper’s reverse-identd,
which can be attacked directly. You generally do not want to use the reverse-ident feature of TCP
Wrapper for this reason.

It is a very good idea to protect internal services from external access by firewalling them off at
your border routers. The idea here is to prevent saturation attacks from outside your LAN, not so
much to protect internal services from network-based root compromise. Always configure an
exclusive firewall, i.e., "firewall everything except ports A, B, C, D, and M-Z". This way you can
firewall off all of your low ports except for certain specific services such as named (if you are
primary for a zone), ntalkd, sendmail, and other Internet-accessible services. If you try to configure
the firewall the other way - as an inclusive or permissive firewall, there is a good chance that you
will forget to "close" a couple of services, or that you will add a new internal service and forget to
update the firewall. You can still open up the high-numbered port range on the firewall, to allow
permissive-like operation, without compromising your low ports. Also take note that FreeBSD
allows you to control the range of port numbers used for dynamic binding, via the various
net.inet.ip.portrange sysctl's (sysctl -a | fgrep portrange), which can also ease the complexity
of your firewall’s configuration. For example, you might use a normal first/last range of 4000 to
5000, and a hiport range of 49152 to 65535, then block off everything under 4000 in your firewall
(except for certain specific Internet-accessible ports, of course).

Another common DoS attack is called a springboard attack - to attack a server in a manner that
causes the server to generate responses which overloads the server, the local network, or some
other machine. The most common attack of this nature is the ICMP ping broadcast attack. The
attacker spoofs ping packets sent to your LAN’s broadcast address with the source IP address set to
the actual machine they wish to attack. If your border routers are not configured to stomp on ping
packets to broadcast addresses, your LAN winds up generating sufficient responses to the spoofed
source address to saturate the victim, especially when the attacker uses the same trick on several
dozen broadcast addresses over several dozen different networks at once. Broadcast attacks of over
a hundred and twenty megabits have been measured. A second common springboard attack is
against the ICMP error reporting system. By constructing packets that generate ICMP error
responses, an attacker can saturate a server’s incoming network and cause the server to saturate its
outgoing network with ICMP responses. This type of attack can also crash the server by running it
out of memory, especially if the server cannot drain the ICMP responses it generates fast enough.
Use the sysctl variable net.inet.icmp.icmplim to limit these attacks. The last major class of
springboard attacks is related to certain internal inetd services such as the udp echo service. An
attacker simply spoofs a UDP packet with the source address being server A’s echo port, and the
destination address being server B’s echo port, where server A and B are both on your LAN. The
two servers then bounce this one packet back and forth between each other. The attacker can
overload both servers and their LANs simply by injecting a few packets in this manner. Similar
problems exist with the internal chargen port. A competent sysadmin will turn off all of these inetd-
internal test services.

Spoofed packet attacks may also be used to overload the kernel route cache. Refer to the
net.inet.ip.rtexpire, rtminexpire, and rtmaxcache sysctl parameters. A spoofed packet attack that
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uses a random source IP will cause the kernel to generate a temporary cached route in the route
table, viewable with netstat -rna | fgrep W3. These routes typically timeout in 1600 seconds or so.
If the kernel detects that the cached route table has gotten too big it will dynamically reduce the
rtexpire but will never decrease it to less than rtminexpire. There are two problems:

1. The kernel does not react quickly enough when a lightly loaded server is suddenly attacked.

2. The rtminexpire is not low enough for the kernel to survive a sustained attack.

If your servers are connected to the Internet via a T3 or better, it may be prudent to manually
override both rtexpire and rtminexpire via sysctl(8). Never set either parameter to zero (unless you
want to crash the machine). Setting both parameters to 2 seconds should be sufficient to protect the
route table from attack.

35.3.9. Access Issues with Kerberos and SSH

There are a few issues with both Kerberos and ssh that need to be addressed if you intend to use
them. Kerberos 5 is an excellent authentication protocol, but there are bugs in the kerberized telnet
and rlogin applications that make them unsuitable for dealing with binary streams. Also, by default
Kerberos does not encrypt a session unless you use the -x option. ssh encrypts everything by
default.

Ssh works quite well in every respect except that it forwards encryption keys by default. What this
means is that if you have a secure workstation holding keys that give you access to the rest of the
system, and you ssh to an insecure machine, your keys are usable. The actual keys themselves are
not exposed, but ssh installs a forwarding port for the duration of your login, and if an attacker has
broken root on the insecure machine he can utilize that port to use your keys to gain access to any
other machine that your keys unlock.

We recommend that you use ssh in combination with Kerberos whenever possible for staff logins.
Ssh can be compiled with Kerberos support. This reduces your reliance on potentially exposed ssh
keys while at the same time protecting passwords via Kerberos. Ssh keys should only be used for
automated tasks from secure machines (something that Kerberos is unsuited to do). We also
recommend that you either turn off key-forwarding in the ssh configuration, or that you make use
of the from=IP/DOMAIN option that ssh allows in its authorized_keys file to make the key only usable
to entities logging in from specific machines.

35.4. DES, MD5, and Crypt

Every user on a UNIX® system has a password associated with their account. It seems obvious that
these passwords need to be known only to the user and the actual operating system. In order to
keep these passwords secret, they are encrypted with what is known as a "one-way hash", that is,
they can only be easily encrypted but not decrypted. In other words, what we told you a moment
ago was obvious is not even true: the operating system itself does not really know the password. It
only knows the encrypted form of the password. The only way to get the "plain-text" password is by
a brute force search of the space of possible passwords.

Unfortunately the only secure way to encrypt passwords when UNIX® came into being was based
on DES, the Data Encryption Standard. This was not such a problem for users resident in the US, but
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since the source code for DES could not be exported outside the US, FreeBSD had to find a way to
both comply with US law and retain compatibility with all the other UNIX® variants that still used
DES.

The solution was to divide up the encryption libraries so that US users could install the DES
libraries and use DES but international users still had an encryption method that could be exported
abroad. This is how FreeBSD came to use MD5 as its default encryption method. MD5 is believed to
be more secure than DES, so installing DES is offered primarily for compatibility reasons.

35.4.1. Recognizing Your Crypt Mechanism

Currently the library supports DES, MD5 and Blowfish hash functions. By default FreeBSD uses MD5
to encrypt passwords.

It is pretty easy to identify which encryption method FreeBSD is set up to use. Examining the
encrypted passwords in the /etc/master.passwd file is one way. Passwords encrypted with the MD5
hash are longer than those encrypted with the DES hash and also begin with the characters $1§.
Passwords starting with $2a$ are encrypted with the Blowfish hash function. DES password strings
do not have any particular identifying characteristics, but they are shorter than MD5 passwords,
and are coded in a 64-character alphabet which does not include the § character, so a relatively
short string which does not begin with a dollar sign is very likely a DES password.

The password format used for new passwords is controlled by the passwd_format login capability in
/etc/login.conf, which takes values of des, md5 or blf. See the login.conf(5) manual page for more
information about login capabilities.

35.5. One-time Passwords

By default, FreeBSD includes support for OPIE (One-time Passwords In Everything), which uses the
MD?5 hash by default.

There are three different sorts of passwords which we will discuss below. The first is your usual
UNIX® style or Kerberos password; we will call this a "UNIX® password". The second sort is the
one-time password which is generated by the OPIE opiekey(1) program and accepted by the
opiepasswd(1) program and the login prompt; we will call this a "one-time password". The final sort
of password is the secret password which you give to the opiekey program (and sometimes the
opiepasswd programs) which it uses to generate one-time passwords; we will call it a "secret
password" or just unqualified "password".

The secret password does not have anything to do with your UNIX® password; they can be the
same but this is not recommended. OPIE secret passwords are not limited to 8 characters like old
UNIX® passwords, they can be as long as you like. Passwords of six or seven word long phrases are
fairly common. For the most part, the OPIE system operates completely independently of the
UNIX® password system.

Besides the password, there are two other pieces of data that are important to OPIE. One is what is
known as the "seed" or "key", consisting of two letters and five digits. The other is what is called the
"iteration count”, a number between 1 and 100. OPIE creates the one-time password by
concatenating the seed and the secret password, then applying the MD5 hash as many times as
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specified by the iteration count and turning the result into six short English words. These six
English words are your one-time password. The authentication system (primarily PAM) keeps track
of the last one-time password used, and the user is authenticated if the hash of the user-provided
password is equal to the previous password. Because a one-way hash is used it is impossible to
generate future one-time passwords if a successfully used password is captured; the iteration count
is decremented after each successful login to keep the user and the login program in sync. When
the iteration count gets down to 1, OPIE must be reinitialized.

There are a few programs involved in each system which we will discuss below. The opiekey
program accepts an iteration count, a seed, and a secret password, and generates a one-time
password or a consecutive list of one-time passwords. The opiepasswd program is used to initialize
OPIE, and to change passwords, iteration counts, or seeds; it takes either a secret passphrase, or an
iteration count, seed, and a one-time password. The opieinfo program will examine the relevant
credentials files (/etc/opiekeys) and print out the invoking user’s current iteration count and seed.

There are four different sorts of operations we will cover. The first is using opiepasswd over a secure
connection to set up one-time-passwords for the first time, or to change your password or seed. The
second operation is using opiepasswd over an insecure connection, in conjunction with opiekey over
a secure connection, to do the same. The third is using opiekey to log in over an insecure
connection. The fourth is using opiekey to generate a number of keys which can be written down or
printed out to carry with you when going to some location without secure connections to
anywhere.

35.5.1. Secure Connection Initialization

To initialize OPIE for the first time, execute the opiepasswd command:

% opiepasswd -c

[grimreaper] ~ $ opiepasswd -f -c

Adding unfurl:

Only use this method from the console; NEVER from remote. If you are using
telnet, xterm, or a dial-in, type AC now or exit with no password.
Then run opiepasswd without the -c parameter.

Using MD5 to compute responses.

Enter new secret pass phrase:

Again new secret pass phrase:

ID unfurl OTP key is 499 to4268

MOS MALL GOAT ARM AVID COED

At the Enter new secret pass phrase: or Enter secret password: prompts, you should enter a
password or phrase. Remember, this is not the password that you will use to login with, this is used
to generate your one-time login keys. The "ID" line gives the parameters of your particular instance:
your login name, the iteration count, and seed. When logging in the system will remember these
parameters and present them back to you so you do not have to remember them. The last line gives
the particular one-time password which corresponds to those parameters and your secret
password; if you were to re-login immediately, this one-time password is the one you would use.

398



35.5.2. Insecure Connection Initialization

To initialize or change your secret password over an insecure connection, you will need to already
have a secure connection to some place where you can run opiekey; this might be in the form of a
shell prompt on a machine you trust. You will also need to make up an iteration count (100 is
probably a good value), and you may make up your own seed or use a randomly-generated one.
Over on the insecure connection (to the machine you are initializing), use opiepasswd:

% opiepasswd

Updating unfurl:
You need the response from an OTP generator.
Old secret pass phrase:

otp-md5 498 to4268 ext

Response: GAME GAG WELT OUT DOWN CHAT
New secret pass phrase:

otp-md5 499 to4269

Response: LINE PAP MILK NELL BUOY TROY

ID mark OTP key is 499 gr4269
LINE PAP MILK NELL BUOY TROY

To accept the default seed press Return. Then before entering an access password, move over to
your secure connection and give it the same parameters:

% opiekey 498 to4268

Using the MD5 algorithm to compute response.

Reminder: Don't use opiekey from telnet or dial-in sessions.
Enter secret pass phrase:

GAME GAG WELT OUT DOWN CHAT

Now switch back over to the insecure connection, and copy the one-time password generated over
to the relevant program.

35.5.3. Generating a Single One-time Password

Once you have initialized OPIE and login, you will be presented with a prompt like this:

% telnet example.com
Trying 10.0.0.1...
Connected to example.com
Escape character is '"]'.

FreeBSD/1386 (example.com) (ttypa)

login: <username>
otp-md5 498 gr4269 ext
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Password:

As a side note, the OPIE prompts have a useful feature (not shown here): if you press Return at the
password prompt, the prompter will turn echo on, so you can see what you are typing. This can be
extremely useful if you are attempting to type in a password by hand, such as from a printout.

At this point you need to generate your one-time password to answer this login prompt. This must
be done on a trusted system that you can run opiekey on. (There are versions of these for DOS,
Windows® and Mac OS® as well.) They need the iteration count and the seed as command line
options. You can cut-and-paste these right from the login prompt on the machine that you are
logging in to.

On the trusted system:

% opiekey 498 to4268

Using the MD5 algorithm to compute response.

Reminder: Don't use opiekey from telnet or dial-in sessions.
Enter secret pass phrase:

GAME GAG WELT OUT DOWN CHAT

Now that you have your one-time password you can continue logging in.

35.5.4. Generating Multiple One-time Passwords

Sometimes you have to go places where you do not have access to a trusted machine or secure
connection. In this case, it is possible to use the opiekey command to generate a number of one-time
passwords beforehand to be printed out and taken with you. For example:

% opiekey -n 5 30 zz99999

Using the MD5 algorithm to compute response.

Reminder: Don't use opiekey from telnet or dial-in sessions.
Enter secret pass phrase: <secret password>

26: JOAN BORE FOSS DES NAY QUIT

27: LATE BIAS SLAY FOLK MUCH TRIG

28: SALT TIN ANTI LOON NEAL USE

29: RIO ODIN GO BYE FURY TIC

30: GREW JIVE SAN GIRD BOIL PHI

The -n 5 requests five keys in sequence, the 30 specifies what the last iteration number should be.
Note that these are printed out in reverse order of eventual use. If you are really paranoid, you
might want to write the results down by hand; otherwise you can cut-and-paste into 1pr. Note that
each line shows both the iteration count and the one-time password; you may still find it handy to
scratch off passwords as you use them.

35.5.5. Restricting Use of UNIX® Passwords

OPIE can restrict the use of UNIX® passwords based on the IP address of a login session. The

400



relevant file is /etc/opieaccess, which is present by default. Please check opieaccess(5) for more
information on this file and which security considerations you should be aware of when using it.

Here is a sample opieaccess file:
permit 192.168.0.0 255.255.0.0

This line allows users whose IP source address (which is vulnerable to spoofing) matches the
specified value and mask, to use UNIX® passwords at any time.

If no rules in opieaccess are matched, the default is to deny non-OPIE logins.

35.6. TCP Wrappers

Anyone familiar with inetd(8) has probably heard of TCP Wrappers at some point. But few
individuals seem to fully comprehend its usefulness in a network environment. It seems that
everyone wants to install a firewall to handle network connections. While a firewall has a wide
variety of uses, there are some things that a firewall not handle such as sending text back to the
connection originator. The TCP software does this and much more. In the next few sections many of
the TCP Wrappers features will be discussed, and, when applicable, example configuration lines
will be provided.

The TCP Wrappers software extends the abilities of inetd to provide support for every server
daemon under its control. Using this method it is possible to provide logging support, return
messages to connections, permit a daemon to only accept internal connections, etc. While some of
these features can be provided by implementing a firewall, this will add not only an extra layer of
protection but go beyond the amount of control a firewall can provide.

The added functionality of TCP Wrappers should not be considered a replacement for a good
firewall. TCP Wrappers can be used in conjunction with a firewall or other security enhancements
though and it can serve nicely as an extra layer of protection for the system.

Since this is an extension to the configuration of inetd, the reader is expected have read the inetd
configuration section.

o While programs run by inetd(8) are not exactly "daemons", they have traditionally
been called daemons. This is the term we will use in this section too.

35.6.1. Initial Configuration

The only requirement of using TCP Wrappers in FreeBSD is to ensure the inetd server is started
from rc.conf with the -Ww option; this is the default setting. Of course, proper configuration of
/etc/hosts.allow is also expected, but syslogd(8) will throw messages in the system logs in these
cases.

o Unlike other implementations of TCP Wrappers, the use of hosts.deny has been
deprecated. All configuration options should be placed in /etc/hosts.allow.

401


https://man.freebsd.org/cgi/man.cgi?query=opieaccess&sektion=5&format=html
https://man.freebsd.org/cgi/man.cgi?query=inetd&sektion=8&format=html
https://man.freebsd.org/cgi/man.cgi?query=inetd&sektion=8&format=html
https://man.freebsd.org/cgi/man.cgi?query=syslogd&sektion=8&format=html

In the simplest configuration, daemon connection policies are set to either be permitted or blocked
depending on the options in /etc/hosts.allow. The default configuration in FreeBSD is to allow a
connection to every daemon started with inetd. Changing this will be discussed only after the basic
configuration is covered.

Basic configuration usually takes the form of daemon : address : action. Where daemon is the
daemon name which inetd started. The address can be a valid hostname, an IP address or an IPv6
address enclosed in brackets ([ ]). The action field can be either allow or deny to grant or deny
access appropriately. Keep in mind that configuration works off a first rule match semantic,
meaning that the configuration file is scanned in ascending order for a matching rule. When a
match is found the rule is applied and the search process will halt.

Several other options exist but they will be explained in a later section. A simple configuration line
may easily be constructed from that information alone. For example, to allow POP3 connections via
the mail/qpopper daemon, the following lines should be appended to hosts.allow:

# This line is required for POP3 connections:
gpopper : ALL : allow

After adding this line, inetd will need restarted. This can be accomplished by use of the kill(1)
command, or with the restart parameter with /etc/rc.d/inetd.

35.6.2. Advanced Configuration

TCP Wrappers has advanced options too; they will allow for more control over the way connections
are handled. In some cases it may be a good idea to return a comment to certain hosts or daemon
connections. In other cases, perhaps a log file should be recorded or an email sent to the
administrator. Other situations may require the use of a service for local connections only. This is
all possible through the use of configuration options known as wildcards, expansion characters and
external command execution. The next two sections are written to cover these situations.

35.6.2.1. External Commands

Suppose that a situation occurs where a connection should be denied yet a reason should be sent to
the individual who attempted to establish that connection. How could it be done? That action can
be made possible by using the twist option. When a connection attempt is made, twist will be
called to execute a shell command or script. An example already exists in the hosts.allow file:

# The rest of the daemons are protected.
ALL : ALL \
: severity auth.info \
: twist /bin/echo "You are not welcome to use %d from %h."

This example shows that the message, "You are not allowed to use daemon from hostname." will be
returned for any daemon not previously configured in the access file. This is extremely useful for
sending a reply back to the connection initiator right after the established connection is dropped.
Note that any message returned must be wrapped in quote " characters; there are no exceptions to
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this rule.

ﬁ It may be possible to launch a denial of service attack on the server if an attacker,
or group of attackers could flood these daemons with connection requests.

Another possibility is to use the spawn option in these cases. Like twist, the spawn implicitly denies
the connection and may be used to run external shell commands or scripts. Unlike twist, spawn will
not send a reply back to the individual who established the connection. For an example, consider
the following configuration line:

# We do not allow connections from example.com:
ALL : .example.com \
: spawn (/bin/echo %a from %h attempted to access %d >> \
/var/log/connections.log) \
: deny

This will deny all connection attempts from the *.example.com domain; simultaneously logging the
hostname, [P address and the daemon which they attempted to access in the
/var/log/connections.log file.

Aside from the already explained substitution characters above, e.g. %a, a few others exist. See the
hosts_access(5) manual page for the complete list.

35.6.2.2. Wildcard Options

Thus far the ALL example has been used continuously throughout the examples. Other options exist
which could extend the functionality a bit further. For instance, ALL may be used to match every
instance of either a daemon, domain or an IP address. Another wildcard available is PARANOID which
may be used to match any host which provides an IP address that may be forged. In other words,
paranoid may be used to define an action to be taken whenever a connection is made from an IP
address that differs from its hostname. The following example may shed some more light on this
discussion:

# Block possibly spoofed requests to sendmail:
sendmail : PARANOID : deny

In that example all connection requests to sendmail which have an IP address that varies from its
hostname will be denied.

o Using the PARANOID may severely cripple servers if the client or server has a broken
DNS setup. Administrator discretion is advised.

To learn more about wildcards and their associated functionality, see the hosts_access(5) manual
page.

Before any of the specific configuration lines above will work, the first configuration line should be
commented out in hosts.allow. This was noted at the beginning of this section.
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35.7. KerberoslIV

Kerberos is a network add-on system/protocol that allows users to authenticate themselves through
the services of a secure server. Services such as remote login, remote copy, secure inter-system file
copying and other high-risk tasks are made considerably safer and more controllable.

The following instructions can be used as a guide on how to set up Kerberos as distributed for
FreeBSD. However, you should refer to the relevant manual pages for a complete description.

35.7.1. Installing KerberosIV

Kerberos is an optional component of FreeBSD. The easiest way to install this software is by
selecting the krb4 or krb5 distribution in sysinstall during the initial installation of FreeBSD. This
will install the "eBones" (KerberosIV) or "Heimdal" (Kerberos5) implementation of Kerberos. These
implementations are included because they are developed outside the USA/Canada and were thus
available to system owners outside those countries during the era of restrictive export controls on
cryptographic code from the USA.

Alternatively, the MIT implementation of Kerberos is available from the Ports Collection as
security/krb5.

35.7.2. Creating the Initial Database

This is done on the Kerberos server only. First make sure that you do not have any old Kerberos
databases around. You should change to the directory /etc/kerberosIV and check that only the
following files are present:

d /etc/kerberosIV
# 1s
README krb.conf krb.realms

If any additional files (such as principal.* or master_key) exist, then use the kdb_destroy command
to destroy the old Kerberos database, or if Kerberos is not running, simply delete the extra files.

You should now edit the krb.conf and krb.realms files to define your Kerberos realm. In this case
the realm will be EXAMPLE.COM and the server is grunt.example.com. We edit or create the krb.conf
file:

# cat krb.conf

EXAMPLE . COM

EXAMPLE.COM grunt.example.com admin server
CS.BERKELEY.EDU okeeffe.berkeley.edu
ATHENA.MIT.EDU kerberos.mit.edu
ATHENA.MIT.EDU kerberos-1.mit.edu
ATHENA.MIT.EDU kerberos-2.mit.edu
ATHENA.MIT.EDU kerberos-3.mit.edu
LCS.MIT.EDU kerberos.lcs.mit.edu
TELECOM.MIT.EDU bitsy.mit.edu
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ARC.NASA.GOV trident.arc.nasa.gov

In this case, the other realms do not need to be there. They are here as an example of how a
machine may be made aware of multiple realms. You may wish to not include them for simplicity.

The first line names the realm in which this system works. The other lines contain realm/host
entries. The first item on a line is a realm, and the second is a host in that realm that is acting as a
"key distribution center". The words admin server following a host’s name means that host also
provides an administrative database server. For further explanation of these terms, please consult
the Kerberos manual pages.

Now we have to add grunt.example.com to the EXAMPLE.COM realm and also add an entry to put all
hosts in the .example.com domain in the EXAMPLE.COM realm. The krb.realms file would be updated as
follows:

# cat krb.realms
grunt.example.com EXAMPLE.COM
.example.com EXAMPLE.COM
.berkeley.edu CS.BERKELEY.EDU
.MIT.EDU ATHENA.MIT.EDU
.mit.edu ATHENA.MIT.EDU

Again, the other realms do not need to be there. They are here as an example of how a machine
may be made aware of multiple realms. You may wish to remove them to simplify things.

The first line puts the specific system into the named realm. The rest of the lines show how to
default systems of a particular subdomain to a named realm.

Now we are ready to create the database. This only needs to run on the Kerberos server (or Key
Distribution Center). Issue the kdb_init command to do this:

# kdb_init

Realm name [default ATHENA.MIT.EDU ]: EXAMPLE.COM
You will be prompted for the database Master Password.
It is important that you NOT FORGET this password.

Enter Kerberos master key:

Now we have to save the key so that servers on the local machine can pick it up. Use the kstash
command to do this:

# kstash
Enter Kerberos master key:

Current Kerberos master key version is 1.
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Master key entered. BEWARE!

This saves the encrypted master password in /etc/kerberosIV/master_key.

35.7.3. Making It All Run

Two principals need to be added to the database for each system that will be secured with Kerberos.
Their names are kpasswd and rcmd. These two principals are made for each system, with the instance
being the name of the individual system.

These daemons, kpasswd and rcmd allow other systems to change Kerberos passwords and run
commands like rcp(1), rlogin(1) and rsh(1).

Now let us add these entries:

# kdb_edit
Opening database...

Enter Kerberos master key:

Current Kerberos master key version is 1.
Master key entered. BEWARE!

Previous or default values are in [brackets] ,

enter return to leave the same, or new value.

Principal name: passwd
Instance: grunt

<Not found>, Create [y] 7 vy

Principal: passwd, Instance: grunt, kdc_key_ver: 1
New Password: <---- enter RANDOM here
Verifying password

New Password: <---- enter RANDOM here

Random password [y] 7 vy

Principal's new key version = 1

Expiration date (enter yyyy-mm-dd) [ 2000-01-01 ] ?
Max ticket lifetime (*5 minutes) [ 255 ] ?
Attributes [ 0 ] ?

Edit 0.K.

Principal name: rcmd

Instance: grunt

<Not found>, Create [y] ?

Principal: remd, Instance: grunt, kdc_key_ver: 1
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New Password: <---- enter RANDOM here
Verifying password

New Password: <---- enter RANDOM here
Random password [y] ?

Principal's new key version = 1

Expiration date (enter yyyy-mm-dd) [ 2000-01-01 ] ?

Max ticket lifetime (*5 minutes) [ 255 ] ?

Attributes [ 0 ] ?

Edit 0.K.

Principal name: <---- null entry here will cause an exit

35.7.4. Creating the Server File

We now have to extract all the instances which define the services on each machine. For this we use
the ext_srvtab command. This will create a file which must be copied or moved by secure means to
each Kerberos client’s /etc directory. This file must be present on each server and client, and is
crucial to the operation of Kerberos.

# ext_srvtab grunt
Enter Kerberos master key:

Current Kerberos master key version is 1.

Master key entered. BEWARE!
Generating 'grunt-new-srvtab'....

Now, this command only generates a temporary file which must be renamed to srvtab so that all
the servers can pick it up. Use the mv(1) command to move it into place on the original system:

# mv grunt-new-srvtab srvtab

If the file is for a client system, and the network is not deemed safe, then copy the client-new-srvtab
to removable media and transport it by secure physical means. Be sure to rename it to srvtab in the
client’s /etc directory, and make sure it is mode 600:

# mv grumble-new-srvtab srvtab
# chmod 600 srvtab

35.7.5. Populating the Database

We now have to add some user entries into the database. First let us create an entry for the user
jane. Use the kdb_edit command to do this:
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# kdb_edit
Opening database...

Enter Kerberos master key:
Current Kerberos master key version is 1.

Master key entered. BEWARE!
Previous or default values are in [brackets] ,
enter return to leave the same, or new value.

Principal name: jane
Instance:

<Not found>, Create [y] 7 vy

Principal: jane, Instance: , kdc_key_ver: 1
New Password: <---- enter a secure password here
Verifying password

New Password: <---- re-enter the password here
Principal's new key version = 1

Expiration date (enter yyyy-mm-dd) [ 2000-01-01 ] ?

Max ticket lifetime (*5 minutes) [ 255 ] ?

Attributes [ 0 ] ?

Edit 0.K.

Principal name: <---- null entry here will cause an exit

35.7.6. Testing It All Out

First we have to start the Kerberos daemons. Note that if you have correctly edited your /etc/rc.conf
then this will happen automatically when you reboot. This is only necessary on the Kerberos
server. Kerberos clients will automatically get what they need from the /etc/kerberosIV directory.

# kerberos &

Kerberos server starting

Sleep forever on error

Log file is /var/log/kerberos.log
Current Kerberos master key version is 1.

Master key entered. BEWARE!

Current Kerberos master key version is 1

Local realm: EXAMPLE.COM

# kadmind -n &

KADM Server KADM@.0A initializing

Please do not use 'kill -9' to kill this job, use a
reqular kill instead
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Current Kerberos master key version is 1.

Master key entered. BEWARE!

Now we can try using the kinit command to get a ticket for the ID jane that we created above:

% kinit jane

MIT Project Athena (grunt.example.com)
Kerberos Initialization for "jane"
Password:

Try listing the tokens using klist to see if we really have them:

% klist
Ticket file: /tmp/tkt245
Principal: jane@EXAMPLE. COM
Issued Expires Principal

Apr 30 11:23:22 Apr 306 19:23:22 krbtgt.EXAMPLE.COM@EXAMPLE.COM

Now try changing the password using passwd(1) to check if the kpasswd daemon can get
authorization to the Kerberos database:

% passwd

realm EXAMPLE.COM

01d password for jane:
New Password for jane:
Verifying password
New Password for jane:
Password changed.

35.7.7. Adding su Privileges

Kerberos allows us to give each user who needs root privileges their own separate su(1) password.
We could now add an ID which is authorized to su(1) to root. This is controlled by having an
instance of root associated with a principal. Using kdb_edit we can create the entry jane.root in the
Kerberos database:

# kdb_edit
Opening database...

Enter Kerberos master key:
Current Kerberos master key version is 1.

Master key entered. BEWARE!
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Previous or default values are in [brackets] ,
enter return to leave the same, or new value.

Principal name: jane
Instance: root

<Not found>, Create [y] ? y

Principal: jane, Instance: root, kdc_key_ver: 1
New Password: <---- enter a SECURE password here
Verifying password

New Password: <---- re-enter the password here

Principal's new key version = 1

Expiration date (enter yyyy-mm-dd) [ 2000-01-01 ] ?

Max ticket lifetime (*5 minutes) [ 255 ] 7 12 <--- Keep this short!
Attributes [ 0 ] ?

Edit 0.K.

Principal name: <---- null entry here will cause an exit

Now try getting tokens for it to make sure it works:

# kinit jane.root

MIT Project Athena (grunt.example.com)
Kerberos Initialization for "jane.root"
Password:

Now we need to add the user to root's .klogin file:

# cat /root/.klogin
jane.root@EXAMPLE.COM

Now try doing the su(1):

% su
Password:

and take a look at what tokens we have:

# klist
Ticket file: /tmp/tkt_root_245
Principal: jane.root@EXAMPLE.COM
Issued Expires Principal
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May 2 20:43:12 May 3 04:43:12 krbtgt.EXAMPLE.COM@EXAMPLE.COM

35.7.8. Using Other Commands

In an earlier example, we created a principal called jane with an instance root. This was based on a
user with the same name as the principal, and this is a Kerberos default; that a
<principal>.<instance> of the form <username>. root will allow that <username> to su(1) to root if the
necessary entries are in the .klogin file in root's home directory:

# cat /root/.klogin
jane.root@EXAMPLE.COM

Likewise, if a user has in their own home directory lines of the form:

% cat ~/.klogin
jane@EXAMPLE. COM
jack@EXAMPLE.COM

This allows anyone in the EXAMPLE.COM realm who has authenticated themselves as jane or jack (via
kinit, see above) to access to jane's account or files on this system (grunt) via rlogin(1), rsh(1) or
rcp(1).

For example, jane now logs into another system using Kerberos:

% kinit

MIT Project Athena (grunt.example.com)
Password:

% rlogin grunt

Last login: Mon May 1 21:14:47 from grumble

Copyright (c) 1980, 1983, 1986, 1988, 1990, 1991, 1993, 1994

The Regents of the University of California. All rights reserved.

FreeBSD BUILT-19950429 (GR386) #@: Sat Apr 29 17:50:09 SAT 1995

Or jack logs into jane's account on the same machine (jane having set up the .klogin file as above,
and the person in charge of Kerberos having set up principal jack with a null instance):

% kinit
% rlogin grunt -1 jane
MIT Project Athena (grunt.example.com)
Password:
Last login: Mon May 1 21:16:55 from grumble
Copyright (c) 1980, 1983, 1986, 1988, 1990, 1991, 1993, 1994
The Regents of the University of California. All rights reserved.
FreeBSD BUILT-19950429 (GR386) #@: Sat Apr 29 17:50:09 SAT 1995
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35.8. Kerberos5

Every FreeBSD release beyond FreeBSD-5.1 includes support only for Kerberos5. Hence Kerberos5
is the only version included, and its configuration is similar in many aspects to that of KerberosIV.
The following information only applies to Kerberos5 in post FreeBSD-5.0 releases. Users who wish
to use the KerberosIV package may install the security/krb4 port.

Kerberos is a network add-on system/protocol that allows users to authenticate themselves through
the services of a secure server. Services such as remote login, remote copy, secure inter-system file
copying and other high-risk tasks are made considerably safer and more controllable.

Kerberos can be described as an identity-verifying proxy system. It can also be described as a
trusted third-party authentication system. Kerberos provides only one function - the secure
authentication of users on the network. It does not provide authorization functions (what users are
allowed to do) or auditing functions (what those users did). After a client and server have used
Kerberos to prove their identity, they can also encrypt all of their communications to assure privacy
and data integrity as they go about their business.

Therefore it is highly recommended that Kerberos be used with other security methods which
provide authorization and audit services.

The following instructions can be used as a guide on how to set up Kerberos as distributed for
FreeBSD. However, you should refer to the relevant manual pages for a complete description.

For purposes of demonstrating a Kerberos installation, the various name spaces will be handled as
follows:

* The DNS domain ("zone") will be example.org.

¢ The Kerberos realm will be EXAMPLE.ORG.

Please use real domain names when setting up Kerberos even if you intend to run
o it internally. This avoids DNS problems and assures inter-operation with other
Kerberos realms.

35.8.1. History

Kerberos was created by MIT as a solution to network security problems. The Kerberos protocol
uses strong cryptography so that a client can prove its identity to a server (and vice versa) across an
insecure network connection.

Kerberos is both the name of a network authentication protocol and an adjective to describe
programs that implement the program (Kerberos telnet, for example). The current version of the
protocol is version 5, described in RFC 1510.

Several free implementations of this protocol are available, covering a wide range of operating
systems. The Massachusetts Institute of Technology (MIT), where Kerberos was originally
developed, continues to develop their Kerberos package. It is commonly used in the US as a
cryptography product, as such it has historically been affected by US export regulations. The
MITKerberos is available as a port (security/krb5). Heimdal Kerberos is another version 5
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implementation, and was explicitly developed outside of the US to avoid export regulations (and is
thus often included in non-commercial UNIX® variants). The Heimdal Kerberos distribution is
available as a port (security/heimdal), and a minimal installation of it is included in the base
FreeBSD install.

In order to reach the widest audience, these instructions assume the use of the Heimdal
distribution included in FreeBSD.

35.8.2. Setting up a Heimdal KDC

The Key Distribution Center (KDC) is the centralized authentication service that Kerberos provides -
it is the computer that issues Kerberos tickets. The KDC is considered "trusted" by all other
computers in the Kerberos realm, and thus has heightened security concerns.

Note that while running the Kerberos server requires very few computing resources, a dedicated
machine acting only as a KDC is recommended for security reasons.

To begin setting up a KDC, ensure that your /etc/rc.conf file contains the correct settings to act as a
KDC (you may need to adjust paths to reflect your own system):

kerberos5_server_enable="YES"
kadmind5_server _enable="YES"

Next we will set up your Kerberos config file, /etc/krb5.conf:

[1ibdefaults]
default _realm = EXAMPLE.ORG
[realms]
EXAMPLE.ORG = {
kdc = kerberos.example.org
admin_server = kerberos.example.org

}

[domain_realm]
.example.org = EXAMPLE.ORG

Note that this /etc/krb5.conf file implies that your KDC will have the fully-qualified hostname of
kerberos.example.org. You will need to add a CNAME (alias) entry to your zone file to accomplish
this if your KDC has a different hostname.

For large networks with a properly configured BINDDNS server, the above
example could be trimmed to:

o [1ibdefaults]
default_realm = EXAMPLE.ORG

With the following lines being appended to the example.org zonefile:
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_kerberos._udp IN

_kerberos._tcp IN
_kpasswd. _udp IN
_kerberos-adm._tcp 1IN
_kerberos IN

For clients to be able to find the Kerberos services, you must have either a fully
o configured /etc/krb5.conf or a minimally configured /etc/krb5.confand a properly

configured DNS server.

Next we will create the Kerberos database. This database contains the keys of all principals
encrypted with a master password. You are not required to remember this password, it will be
stored in a file (/var/heimdal/m-key). To create the master key, run kstash and enter a password.

Once the master key has been created, you can initialize the database using the kadmin program
with the -1 option (standing for "local"). This option instructs kadmin to modify the database files
directly rather than going through the kadmind network service. This handles the chicken-and-egg
problem of trying to connect to the database before it is created. Once you have the kadmin prompt,

SRV
SRV
SRV
SRV
TXT

01 00 88 kerberos.example.org.
01 00 88 kerberos.example.org.
01 00 464 kerberos.example.org.
01 00 749 kerberos.example.org.
EXAMPLE . ORG

use the init command to create your realms initial database.

Lastly, while still in kadmin, create your first principal using the add command. Stick to the defaults
options for the principal for now, you can always change them later with the modify command. Note

that you can use the ? command at any prompt to see the available options.

A sample database creation session is shown below:

# kstash
Master key: XXXXxxxx

Verifying password - Master key: xxxxxxxx

# kadmin -1

kadmin> init EXAMPLE.ORG

Realm max ticket life [unlimited]:
kadmin> add tillman

Max ticket life [unlimited]:

Max renewable life [unlimited]:
Attributes []:

Password: Xxxxxxxxx

Verifying password - Password: xxxxxxxx

Now it is time to start up the KDC services. Run /etc/rc.d/kerberos start and /etc/rc.d/kadmind
start to bring up the services. Note that you will not have any kerberized daemons running at this
point but you should be able to confirm the that the KDC is functioning by obtaining and listing a
ticket for the principal (user) that you just created from the command-line of the KDC itself:

% kinit tillman
ti1lman@EXAMPLE.ORG's Password:
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% klist
Credentials cache: FILE:/tmp/krb5cc_500
Principal: tillman@EXAMPLE.ORG

Issued Expires Principal
Aug 27 15:37:58 Aug 28 01:37:58 krbtgt/EXAMPLE.ORG@EXAMPLE.ORG

The ticket can then be revoked when you have finished:

% k5destroy

35.8.3. Kerberos enabling a server with Heimdal services

First, we need a copy of the Kerberos configuration file, /etc/krb5.conf. To do so, simply copy it over
to the client computer from the KDC in a secure fashion (using network utilities, such as scp(1), or
physically via a floppy disk).

Next you need a /etc/krb5.keytab file. This is the major difference between a server providing
Kerberos enabled daemons and a workstation - the server must have a keytab file. This file contains
the server’s host key, which allows it and the KDC to verify each others identity. It must be
transmitted to the server in a secure fashion, as the security of the server can be broken if the key is
made public. This explicitly means that transferring it via a clear text channel, such as FTP, is a very
bad idea.

Typically, you transfer to the keytab to the server using the kadmin program. This is handy because
you also need to create the host principal (the KDC end of the krb5.keytab) using kadmin.

Note that you must have already obtained a ticket and that this ticket must be allowed to use the
kadmin interface in the kadmind.acl. See the section titled "Remote administration" in the Heimdal
info pages (info heimdal) for details on designing access control lists. If you do not want to enable
remote kadmin access, you can simply securely connect to the KDC (via local console, ssh(1) or
Kerberos telnet(1)) and perform administration locally using kadmin -1.

After installing the /etc/krb5.conf file, you can use kadmin from the Kerberos server. The add
--random-key command will let you add the server’s host principal, and the ext command will allow
you to extract the server’s host principal to its own keytab. For example:

# kadmin

kadmin> add --random-key host/myserver.example.org
Max ticket life [unlimited]:

Max renewable life [unlimited]:

Attributes []:

kadmin> ext host/myserver.example.org

kadmin> exit

Note that the ext command (short for "extract") stores the extracted key in /etc/krb5.keytab by
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default.

If you do not have kadmind running on the KDC (possibly for security reasons) and thus do not have
access to kadmin remotely, you can add the host principal (host/myserver.EXAMPLE.ORG) directly on the
KDC and then extract it to a temporary file (to avoid over-