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Chapter 1. Etcaywyn

KaAwg NABate otig Zuyveg Epwtrioelg Tov FreeBSD 6.X-7.X!

Onwg ovvnBiCetar ota FAQs touv Usenet, 70 ke{yevo autd €xel OKOMO VA KAAVYEL TIG TILO
oLvvNOLoUEVEG EPWTACELG TTIOL APOPOVV TO AELTOVPYIKO cvoTtnua FreeBSD (kat @uowkd va Tig
aravtioel!). Av Kat 0 apykog okomog twv FAQs ftav n e€otkovounon Vpoug {wvng Tou SLladSkTvov
armo TNV enavaAauBavopevn amavtnon Twv Slwv epwtioewy, ta FAQs avayvwplotnkav TeAKA wg
TIOAVTLUEG TINYEG TTANPOPOPLWV.

'Exel kataPfAnOei kdbe mpoondbela wote avtd to FAQ va mepléxel 660 10 SuvaTtdv TEPLOCOTEPEG
TANPoopieg. Av Bélete va KAVETE KATIOLEG LTTOSEIEELG OXETIKA pe TPOTOLG PBeAtiwong Tov, oag
TIAPAKAAOVUE OTEATE pag éva email otn nAektpoviki Alota opddag tekunpiwong tov FreeBSD.

1.1. Tueivar To FreeBSD;

Ev ovvtopia, to FreeBSD eivat éva Aettoupykd ocvotnua tumov UNIX® yla TIG apXLTEKTOVIKES
AMD64 xat Intel® EM64T, i386™ PC-98, IA-64, ARM®, PowerPC® kat UltraSPARC®. Baciletal otnv
¢xdoon "4.4BSD-Lite" Tov Ilavemniatnuiov tov Berkeley, ye kdsoleg BeAtiwoelg amd to "4.4BSD-Lite2".
BaoiCetal eniong éuueoa otnv egpyacia petapopdg (port) tov "Net/2" (emiong anod to Berkeley) movu
éywe and tov William Jolitz (n omola €ywe yvwoty e to 6voua "386BSD"), av kal Sev €xeL peivel
oxedov Timota amd tov apylko kKwdwka tov 386BSD. ITAnpéotepn meplypa®n ywa to TL eival to
FreeBSD xat mw¢ pumopel va Aeltovpynioet yla €0dg, unopeite va Bpeite otnv diktvakn tomobecia Tov
FreeBSD.

To FreeBSD yxpnowlomoleitat amd etaipieg, mapoyeic vmnpecwwv Internet (ISPs), epevvnrég,
enayyeApatieg g IIANPoQOPIKIAG, YOLTNTEG KAl OLKLAKOUG XPROTEG artd OAO TOV KOGUO, 6T S0VAELA
TOUG, 6TNV eknaidevon Kat yla avapuyi.

T'la meplocOTepeG AEMTOUEPELEG OXETIKA e TO FreeBSD, mapakaiovpe Siafdote to Eyyelpidio tov
FreeBSD.

1.2. IIowog eivat 0 okomog Tov FreeBSD Project;

0 oxomog Tov FreeBSD Project eival va mapéyel Aoylouiko to omnoio va umopet va ypnotpomnown el yla
0TIOLOVGSATIOTE OKOTIOVG Kal Ywpig meploplopovs. IToAAol amd eudg €xovue emev8UOEL ONUAVTIKA
oTov Kwdka (kat oto i8lo To €pyo) kat oiyovpa Sev Ba pag melpale kat KAmowa YPNUATIKN
anolnuiwon mov kat mov, aAAd oiyovpa Sev empévovue oe auto. IIGTEVOLUE OTL N TPWTN Kt
BaowoTepn "amootoA" pag eival va mapEyovue KWdka oe 6A0UG, yla omolodimote mbavo oKomo,
€TOL WOTE 0 KWSLKAG HOG Va EXEL TNV €LPVTEPN SuvaATH XPHON KAl EMLTUYXAVEL TO HEYAAVTEPO SLVATO
0peAog. ITiotevovue OTL avTdg elval €vag amd TOUG ONUAVTIKOTEPOUG OKOTIOVUG Tou EAevBepovu
Aoyloukov xat Tov vrootnpifovue Bepud.

0 xkwdixag, ato §€vtpo ToL MNyaiov pag Kwdka, o omoiog eumintel otn adela xpriong GNU General
Public License (GPL) i GNU Library General Public License (LGPL) €xeL mepLooOTEPOLG
TEPLOPLOUOVE, AAAA aLTOL KALVOLV, EVTLXWG, TTPOG TNV LTTOXPEWGCN EAeVOEPNG TPOGPACNG avTl yla To
avtifeto mov elval kat To A€oV cuVNOLEGUEVO. AOYw TNG ALENUEVNG TTOAVTTAOKOTNTAG TTOV Umopel va
TPOKVYPEL amd TNV eUnopiky Xpron Aoywoukov GPL, mpoomabolue yevikd va avTKATAGT|GOVUE
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aUTO TO AOYLOULKO e avTioToLyo vmd TNV mLo Yaiapn ddeta FreeBSD, dmov avto eival Suvaro.

1.3. YIApYOouv KATTOLOL TTEPLOPLOUOL OTNV ASELA TOV
FreeBSD;

Nat Ou meploplopot avtol 8ev eAéyxouv TMwC XPNOUOTOLEiTE TOV KWSIKA, OAAA HOVO TIWG
uetayelpiCeote To (810 To FreeBSD Project. Av oag ev8lagépel coBapd n ddela, Stafdote tnv edw. I'a
TOLG AMAWG TiepiepyouG, N ASeLla TEPLANTITIKA YPAPEL:

¢ Mnv LoyvploBeite 6TL ypdate avTd TO AOYLOULKO.

* Mn pag unvooeTe av YaAAdoEL

1.4. Mmtopei to FreeBSD va avTIKaATAGTGEL TO TPEYOV
AELTOLPYLKO LoV GVOTNUW;

T'la Tovg mMepLocOTEPOLG avOpwoLg, val. AAAG avth n antavtnon 8ev pmopel va §00el o0 Eepd.

OL meplocdtepol AvBpwTmoL §€V YPNOLUOTIOLOVV OTNV TPAYUATIKOTNTA KATIOLO AELTOVPYLIKO GUGTNUA.
XpNoLHomoLlovy epapuoyeg. OL eQapUOYEG elval QUTEG TTOL XPNOLUOTIOLOVV TO AELTOVPYLKO GVOTNUA.
To FreeBSD eivat oxeSlaouévo yla va mapexel €va oTiapo Kal OAOKANPWHEVO TEPLBAAAOV yLa
eQapuoyéc. Yrmootnpifel peydAn mowAla amd @UAAOPETPNTEG, coviteg ypageiov, mpoypauuata
NAEKTPOVIKOL  ToyvSpoueiov, TPOypAuPATA  YPAPIKWY, TEPLPAAAOVTA  TIPOYPAUUATIOUOV,
eEuMNPETNTEG SIKTVOV, KOl OLCLACTIKA OTL8AToTE dAA0 pmopel va BOeinoete. Mmopeite va
SLOXELPLOTELTE TIC TEPLOCOTEPEG ATTO AVTEG TIG EPAPUOYESG HEGW TNG ZUAAOYI G TwV Ports.

Av ypeldleTal va XpnoLlomoljoeTe Ula e@apuoyr mou eivat Slabéoun oe €va HOvVo AELTOLPYLKO
oLOTNUA, TOTE ATTAQ 8V UTTOPEITE VA AVTIKATAOTOETE AVTO TO AELTOVPYKO cuoTnua. Elval, opwg,
MOAU miBavd o6tL Ba Bpeite ula avtiotowyn epapuoyi oto FreeBSD. Av 6élete évav otabepo
egunnpeTnTy ylwa o ypageio oag 1] ywa to Internet, éva aglomoto otabuo epyaciag, 1 anAwg tnv
LKavOTNTA va KAVETE TNV gpyacia oag ywpig Staxomég, elvat oxedov aiyovpo 0Tt T0 FreeBSD pmopet
va kdvel 0TL Xpelaleote. IIoAAol xprioTeg LTOAOYLOTWY GE OAO TOV KOGUO - TG00 apydplol 660 Kal
éumelpol Slayelplotég ovoTnUdtwy UNIX® - ypnolyomolovv to FreeBSD w¢ 70 Bacikd AelToupyLkod
ovuoTNUa 6ToLG oTadUoVG epyaaiag Toug.

Av épyeote oto FreeBSD amo kamolo dAAo meptfdArov Tomov UNIX®, E€pete 118N Ta epLocdTEPA ANt
avTd oL XpeLdleate. Av WoTOGO N eumelpla oag TPOEPYETAL MO AELTOVPYLKA CLCTAUATA UE YPAPLKO
niepLBdArov, 0Twg Ta Windows® kal ot maAldtepeg ek80oelg Tov Mac OS®, Oa mpémel va emevSVOETE,
OTWG elval avapevouevo, emUTAé0V XpOVo yla va efolkelwbeite pe tov TpoOmo epyaciag oe éva
ovotnua UNIX®. Avtd to FAQ, kabwg kat to Eyyelpibio tov FreeBSD amoteAoVv eEalpeTikd
avVayvoouaTa yla va EEKLIVHOETE.

1.5. 'ati ovouddetar FreeBSD;

» Mmnopel va ypnotwomownBel ywpic xpéwaon, akdua Kat yla EUToPLKOVG GKOTOUG,.

* AlatiBetal o mMAPNG mNyaiog KwSIKAG yla TO AELTOVPYIKO GUOTNUQ, KAl PE TOUG €AAXLOTOULG
duvaTtovg mMEPLOPLOUOVG OXETIKA UE TN XPON TOL, TN SLaVOU TOL KAl TNV EVOWUATWON TOL OF
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AAAa €pya (epmopkd i un).

* OmoloadnmoTte €xel va mpoTeivel pla BeAtiwon  810pbwoan, etvat eAeBepog va voBAAAEL TOV
Kw8ka Tov, o onoiog kat Ba mpootedel oto §€vTpo Mnyaiov kKWSka (apkel va mAnpovvtal yla-
Svo Baokég mpopaveig mpolmobEaelg).

AZiCel va avagépovpe ATL n A€EN "eAeVBepo” ypnoluomoteital 8w pe Vo TPOMOLGE, 0 évag onuaivel
"Swpedv", kalt 0 dAAoG onuaivel "umopeite va to Kavete 0Tl BéAete". EKTOG amnd €va-6vo mpdyuata
IOV SV umnopeite va kavete Ye Tov kKwdka tov FreeBSD, ywa mapddetypa va woyvplodeite 0Tl Tov
ypabarte, urmopeite ota aAjBela va tov Kavete 0TL BEAETE.

1.6. IToweg eivar oL Laopég uetagL Tov FreeBSD kat
Tov NetBSD, OpenBSD kat Twv GAAwv BSD cuotnUAT®Y
AVOLKTOU KWK

O James Howard €yet ypdpel pia koA €€iynon g Lotopiag Kat Twv Sla@opwv UETALL TWV
SLagopwv €pywv yla to DaemonNews, ato adpBpo H Owkoyévela Aettovpykwv BSD.

1.7. ITowa etvaw n teAevtaia €kdoon Tov FreeBSD;

Avt ™ otwypj vmdpyouvv Vo TapAAAnAol kAdSol otnv avdmtuén tov FreeBSD. Ou emionueg
ek800elg tov FreeBSD mapdyovtal tavtdypova Kat and toug dVo avtovg kKAdSouvg. H oelpd twv
ekddoewv 6.X Snulovpyeital and tov kAado 6-STABLE kal n oelpd ekdocewv 7.X Snuiovpyeital amd
TOV KAQS0 7-STABLE.

Méypt kat tnv €kdoaon 7.0, n oelpd ekddoewv 6.X ATav yvwoti wg -STABLE. Qoto6c0 and v 7.0 Kat
UETA, N oelpd 6.X Bewpeital 0TL elodyeTal otn @don ™G "ekTeETAUEVNG LTTOOTNPLENG" Kat Ba AauBdvel
uévo Sopbwaoelg yla cofapd mpofAiuata, 6mwg mT.X. AUTA TOL AVAPEPOVTAL O KEVA ac@aleiag. Oa
LTApEovv TEplooOTEPEG €KSO0EL amd TN oelpd 6-STABLE, alAd avt) Oewpeitat mA€ov
"Eemepaopévn” (legacy) kat ot 1o mpdopateg BeAtiwoelg Ba evowpatwbolvv pudvo otov KAdSo 7-
STABLE.

Version 12.0 is the latest release from the 7-STABLE branch; it was released in December 11, 2018.
Version 11.2 is the latest release from the 6-STABLE branch; it was released in June 28, 2018.

H éx8oon 12.0 elvat n mAgov teAevtala g oelpdsg 7-STABLE xat Snuiovpyribnke otig December 11,
2018. H éxdoon 11.2 elvat n mAéov teAevtaia Tng oelpdg 6-STABLE kal Snuiovpyninke otig June 28,
2018.

Ev ovvtopia, n oepd -STABLE mpoopiCetat ywa toug ISPs, Toug €Talplkovg Xproteg Kabwg Kat
omolodnmote Xpriotn BéAeL oTaBepdTNTA KAl UKPO aplOUd aAlaywv e oyéan Ue Ta véa (Kat meavov
aoTafn) XapakTnpLoTKA oL eu@avifovtat otn oelpd -CURRENT. Ex800elg unopel va yivovtat ano
omolo8imote KAAS0, aAAd n €k8oon -CURRENT Oa mpémeL va xpnoldomoleitat yovo av elote
TIPOETOLUOOUEVOL VA XELPLOTELTE TA EVEEXOUEVWGE TTLO 0GTAOY XAPAKTNPLOTIKA TNG (o€ ox€on mAvTa Ue
Vv avtiotoyn -STABLE).

Néeg ekbooelg eppavifovtal kdbe pepkovg urves. Av Kat ToAAol emAéyouvv va Statnpovvtat
EVNUEPWUEVOL KAL TILO OLYVA HEGW TOL TNyaiov kwdwka tov FreeBSD (Seite TIC epwTNOELG GTO
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FreeBSD-CURRENT kat FreeBSD-STABLE), ot ek800€Lg eival KATL TOpamtdvw amd LITOYPEWOT, KABwg
o mnyaiog kwdkag eival TEPLEGOTEPO €vag KIVOVIEVOG GTOXOG.

[leploooTepeg mAnpoopieg ywa TI¢ e€k86coelg tov FreeBSD umopeite va Bpeite otn ZeAiba
[Ipoetolpaciag Ex6ooewv otnv Siktvakn tomobeaia tov FreeBSD.

1.8. Tt eivat 7o FreeBSD-CURRENT;

To FreeBSD-CURRENT e{val n vmd €C€ALEn €k8oaon TOL AELTOLPYLKOV GULOTIUOTOG, TO OTO(0 PE TOV
Kalpod Ba egeAyBel oto véo kAASo FreeBSD-STABLE. I'ta o Ad0yo autod, mapovcoldlel ocuvnbwg
evllapépov uovo o€ Go0LG aoYOoAOVVTAL HE TNV AVATTUEN KWSEIKA TOL OULOTHUATOG KAl OE
OKANPOTUPNVIKOVG XOUTIOTEG. AE(TE TO OYETIKO TUNA GTO EYXELPLSLO LA AEMTOUEPELEG OXETIKA UE TO
-CURRENT.

Av Sev elote €COKELWUEVOG UE TO AELTOVPYIKO oVOTNUA, ] 8ev eloTe KAVOG va avayvwploeTe
Slapopd pYeTagy eviag mpaypatikol Kal vog mpoowplvoL mpoBAfuatog, udAiov dev Ba mpémel va
xpnowpomnowoete To FreeBSD-CURRENT. O kA&S0G autodg oplopeveg @opég e&eAiooetal mOAD
YPRyopa, Kat uropel akOua Kat N YETAYAWTTLON TOL va Unv elvat Suvathy yla apKeTéG GLUVEXOUEVES
uépec. OooL xpnowomolovy to FreeBSD-CURRENT avapévetal va eivat tkavol va avaAvouvv ta omola
TPOPAUATA KAl VA TA ava@EPOouV Udvo av Bewpolv OTL TPOKELTAL YA CNUAVTIKA AAOn Kat 6xL yla
"ukponpoPAnuata”. Epwtroelg Tov tumov "to make world mapdyetl kamola cQAApATA GYETIKA UE TA
groups" otn Alota Tayvdpopeiov -CURRENT, umopel va avTIUETWTLOTOVV TTEPLYPOVNTIKAL.

Kdbe pnva, mapdyovtat otiyplotuna ekddoewv mov Bacifovtal otnv TPEYOLoA KATACGTACN TWV
KAQSwvV -CURRENT at -STABLE. Ot otoyol tiow amo kabe ékSoon ottypldtumou eivat:

* O €Aeyxog TnG TeAevTaiag €k8oong TOL AOYLOULKOV EYKATACTACNG.

* Na 8woel ) Sduvatdtnta €VKOANG eykKatdoTaong o€ 6Goug eMBLUOVY VA EYKATAGTHOOLV TO
-CURRENT N 10 -STABLE aA\\d 8gv €(0ouv T0 ¥pAOVo 1| TO €0POG {WVNES va TO TAPAKOAOLOOLV pépa

ue T uépa.

* H Swatpnon evog otabepov onueiov ava@opds oxeTKA pe Tov mnyaio Kwdika, oe mepintwon
TIOL XOAAOOLUE KATL TTOAD Aoynua apyotepa. (Av xat Aoyw Tng xpriong tov CVS eivat suokoio va
ovuPel KATL TPpaAyHATIKA TOGO QPLKTO.)

* Na e¢aoc@ailotel 6TL kABe VED YapakTnPLOTIKO Kat S1opbwan mov xpelaletal éAeyyo, Ba €xeL To
UEYAAVUTEPO SLVATO KOLVO TLOBAVWVY SOKLUACTWV.

Agv Tapéyetal Xapia eyyovnon "teAlkng moldTnTag" yla T OTIyULldTUTIA TOV KAAS0L -CURRENT. Av
XPELaleate €va otabepd Kal SOKIUACUEVO cVOTNUA, Ba TTPETEL VA TIPOTIHATE TIG EMIONUEG TTANPELG
€K800ELG 1] TA OTLYULOTLUTIA TOV KAGSOUL -STABLE.

[leplocOTepeg TANpPoQopieg ya ta oTlypldtuna umopeite va Ppeite otn oeAiba oTlypldTLTTIWY
eK800EWV.

Enionua otiypotuna ekd0cewv mapdyovtal pia @opd To uriva yla 0AoVg Toug evepyolg KAASoUG
avdntugng. Hueprowa oty loTuma yla Tig mo Snuo@ieic apyltektovikeég (1386 kat amd64) umopeite
va Bpeite otn oeAida http://snapshots.us.freebsd.org/.
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1.9. Tueivar To FreeBSD-STABLE;

Otav kukAo@opnoe to FreeBSD 2.0.5, n avdntugn tov FreeBSD ywpilotnke oe §Vo kAddovg. O évag
KAAS80G ovoudotnke -STABLE, kat o aAAog -CURRENT. To FreeBSD-STABLE amevBuvetal oe Ilapoyeig
Ynnpeowv Internet (ISPS) kat GAAEG eUTTOPLKEG XPHOELS, OOV Ol AMOTOUEG OAAAYEG KAl TA TLYOV
TELPAUATIKA XOPAKTNPLOTIKA elval yevikd avemBvunta. LTov KAAS0 avtd evowpatwvovtal uévo
KOAQ Soklpacpéveg Slopbwaoelg Kal GAAEG UIKPEG aAAaYEG. AT Tnv GAAn uepld, to FreeBSD-
CURRENT Bploketat o pyla povadikn adtdkonn ypauun avantugng amo v enoxf Tng KukAopopiag
™g €kdoong 2.0, odnywvtag mpog tnv €kdoon 12.0-RELEASE alAd kat petd amd avtj. Ta
TepLocOTEPEG TANPoYopieg Seite To ApBpo "Ilpoetolpacia Ek§doewv tov FreeBSD: Anutovpyia tov
KAdSov ‘Exdoong".

0 xA&dog 2.2-STABLE eykataAei@Bnke pe tnv kKukAogopia tng €kdoong 2.2.8. O kAadog 3-STABLE
telelwaoe pe TNV KukAoopia Tng ékdoong 3.5.1, mov fTav Kal n teAevtaia Tng oelpdg ekdo6cewv 3.X.
0 xAadog 4-STABLE teAeiwaoe pe Tnv kukAoopia g ékdoong 4.11, g teAevtaiag Tng oelpdg 4.X. Ot
uéveg aArayég mov yivovtal katd Bdon oe kdbe éva amd autoLg TOLG KAASOUG, €(ouv oxéaon Ue
Slopbwoelg oe keva acpaieiag. H vmootplén twv kKAASwv 5-STABLE otaudtnoe ye tnv €kdoon 5.5,
Vv teAevtaia ékdoon g oelpdg 5.X. H vmootiplen yla tn oepd ekdo6cewv 6-STABLE Oa ouveylotel
yu Alyo xaipd axopa, ardd Ba emikevipwbel meplocdtepo oe SLopBwaOeElg KEVWV ao@aleiag kat
AWV coBapwv TPOBANUATWVY.

O kAG8og 12.0-STABLE eivat o -STABLE kAd80¢G mov PBpiloketatl vmod evepyn avantugn. H teAevtaia
KukAo@opia mov Bacifetatl otov kAdSo 12.0-STABLE eivat n 12.0-RELEASE, kat €ywve otig December
11, 2018.

0O xA&dog 8-CURRENT eivat 0 kA480¢ -CURRENT mov avamnmtOeGETAL AUTH TN OTLYUR EVEPYA WOTE Va
Snuwovpynbel n véa yevid touv FreeBSD. Acite to tuiua Tu eivat to FreeBSD-CURRENT; yua
TIEPLOCOTEPEG TTANPOPOPIEG OYETIKA e AUTO TOV KAASO.

1.10. KaOe mtote yivovTal ETLOGNUEG KUKAOPOPLEG TOV
FreeBSD;

H Oudda Opydvwong twv EkSdcewv <re@FreeBSD.org> Sivel otnv KukAo@opia pla Kawvovpla
éxdoaon tov FreeBSD kdBe mepimov téooeplg HAveG, Katd HEGo 0po. Ol nuepounvieg KukAopopiag
AVAKOLVWVOVTAL APKETO KALPO TIPLV, WATE OG0L SOLVAEVOVV TTAVW GTO CLOTNUA Va LEPOUV TOTE OL
epyacieg Ttoug mpémel va €(ovv oAokANpwOel kat Soktpaaotel. IIpv amd kabe kKukAoopla, Tponyeitat
ua mepiodog Sokluwv, wote va egac@ailotel 0TL N TMPOCGONKN VEWV XAPAKTNPLOTIKWY SeV €XEL
apVNTIKEG EMUTTWOELG 0T oTabepdtnta ™G €kdoong. IToAAol xprioteg Bewpovv avtd To €idog NG
TPOCOXNG €va amod Ta KAAUTEPA TPAYHATa OXETKA Ye To FreeBSD, av kal n avapovr wg OTov
@Tdoovv 6Aa Ta wpala véa yapaktnplotikd o -STABLE pmopel va yivel Alyo ekvevpLloTIKn.

[IeplooOTepeg MANPoYopieg oxeTkd pe tn Sladikacia kKukAogoplag (meplapufavouévou kat evog
XPOVOSLAYPAUUATOC ETKEIUEVWYV KUKAOQOPLWV) Urtopolv va Bpebolv oTig oeAibeg mpoeTolpuaciog
exd0oewv otn Stktvakn tomobeaia Tov FreeBSD.

T'ta Toug 1o evBovoLwdelg, vtapyxovv kabnuepva ottyutotuna (binary snapshots) 6nwg avagépbnke
IO TTAVW.


https://docs.freebsd.org/el/books/handbook/updating-upgrading#stable
https://docs.freebsd.org/el/books/handbook/updating-upgrading#current
https://docs.freebsd.org/el/articles/releng/#REL-BRANCH
https://docs.freebsd.org/el/articles/releng/#REL-BRANCH
mailto:re@FreeBSD.org
http://www.FreeBSD.org/releng/
http://www.FreeBSD.org/releng/

1.11. ITowog eivat vrevOLVOC yLa To FreeBSD

Ot Baokég amopdaelg Tov a@opovv o FreeBSD Project, 0TtwG N GLVOALKYH KATEVOLVGN TOL €PYOU Kat
TIOLOG EMLTPETETAL VA TPOcBEael TNyaio Kwdwka aTo §EVTPO, maipvovTal amod v Bacikr opdda (core
team) mov amoteAeital and 9 droua. Yrdpyel yla akopa peyaAutepn opdda pe meplocotepa amnod 350
dtoua 71OV ovoudgovtal Stampdkteg (committers) kat ot omolol €xouvv TNV €ykplon va KEvouv
amevbeiag aALay€g oto §€vTpo mnyaiov kwdika Tov FreeBSD.

Q0TOC0 Ol TEPLOCOTEPEG ONUAVTIKEG AAAAYEG oulnToUVTAL And TPLV OTIG ALOTEG NAEKTPOVIKOL
Tayvdpopeiov, Kat §gv LITAPXOLV TIEPLOPLOUOL OXETIKA PE TO TTOLOL AAUPBAVOLY UEPOG OE QUTEC TIG
oulnTHOoELC.

1.12. ITov umopw va tpoundevtw to FreeBSD;

Kdbe onpavtiki ékdoon tov FreeBSD eival Stabéoiun péow avwvouov FTP and tov Stakoptotr) FTP
Tov FreeBSD:

* H tedevtaia kukAogopia mov Bacifetat oto 6-STABLE, 12.0-RELEASE umopel va Bpebel otov
katdAoyo 12.0-RELEASE.

* Ex86o¢elg mov BaciCovtal oeXtiyutotuna yivovtal Kabnuepvd amd toug kKAddouvg -CURRENT kat
-STABLE, xat e€umnpetovv katd Bdon 660V¢ acxoAovvTal UE TNV AVATITUEN KAl TOV EAEYXO TWV
TeAevTalag YEVLIAG TTPOYPAUUATWV.

* H tedevtaia kukAogopia mov BaciCetatl otov kAdSo 5-STABLE, n 11.2-RELEASE, unopet va Bpebet
oToV KatdAoyo 11.2-RELEASE.

[TAnpoopieg oxetkd pe tn Sudbeon tov FreeBSD oe CD, DVD kat GAAa péca umopovv va Bpebovv
oto Eyxelpidio.

1.13. [Iwg umopw va €xw mpocPaocn atn Bdaon
AeSouEVWV e TIg Avaopég IIpoPAnuatwy;

Mmopeite va kdvete avalntrioelg atn Pdon SeSopévwy Ue TIG ava@opeg MPOPBANUATWY UECW TNG
Stemaeng avalntioewv oto Web.

H evtoAn send-pr(1) umopel va ypnowwomonbel ywa v vmofoAn avagopwv mpofANUdTwy, Kabwg
KAl OLTOEWV yla aAAayEG, HEOW NAEKTPOVIKOU Tayvdpouelov. EvoAAaxkTikd, pmopeite va
Xpnowomowoete TV avtiotolyn duvvardtnta ULMOBOANG ava@opwv TPOBANUATWY HECW TNG
Stemagnc web pe ) Borifela evag mpoypAUUATOG QUAAOUETPNTY.

[Ipwv vmoPdiete pla avagopd mpoPARpatog, mapakaiovpe Swafdote T0 I'pdpovTag AvVaQopeEg
[IpoBAnudtwv yia to FreeBSD, éva dpBpo yLa To mwg va YpAPEeTe KAAEG ava@OopES TPOPBANUATWV.

1.14. TL AAAEG TTNYEG TTANPOYPOPLWV LITTAPYOLV;

[MapakaioVpe eA€yEte Tn Alota Tng Texunpiwong otnv kKUpLa Siktvaky tonobecia tov FreeBSD.


https://www.FreeBSD.org/administration/#t-core
https://www.FreeBSD.org/administration/#t-core
https://docs.freebsd.org/en/articles/contributors/#STAFF-COMMITTERS
ftp://ftp.FreeBSD.org/pub/FreeBSD/
ftp://ftp.FreeBSD.org/pub/FreeBSD/
ftp://ftp.FreeBSD.org/pub/FreeBSD/releases/i386/12.0-RELEASE/
https://www.FreeBSD.org/snapshots/
ftp://ftp.FreeBSD.org/pub/FreeBSD/releases/i386/11.2-RELEASE/
https://docs.freebsd.org/el/books/handbook/mirrors/#mirrors
http://www.FreeBSD.org/cgi/query-pr-summary.cgi?query
https://man.freebsd.org/cgi/man.cgi?query=send-pr&sektion=1&format=html
http://www.freebsd.org/send-pr/
http://www.freebsd.org/send-pr/
https://docs.freebsd.org/el/articles/problem-reports/
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Chapter 2. Tekunpiwon kat YrootnpLen

2.1. ITowa kKaAd BLBAia LITAPYOLY GYETLKA UE TO
FreeBSD;

To Project mapdyel pla peydAn ykdpa tekunpiwong mov Siatibetat online amd tov MOpAKATW
ovvdeopo: http://www.FreeBSD.org/docs/. Ta {Sta avtd €yypaga eival Slabéolua Kol wg TaKETA TA
omola pmopeite va eykataotoete eVKoAa oto FreeBSD cvotnua cag. Ileplocdtepeg AemTOUEPELES
OXETIKA YE TO TOKETA TEKUNPilwoNg, Ba Bpeite oTig akdA0LOEC MTapaypdpoug.

EmunpocBeta, Ba Ppeite kat dAda cvvictwpeva BLpAla otnv BiAoypagia oto t€Aog avtov tov FAQ,
kat Tov Eyyetpisiov.

2.2. Etvat sta0éoun n tekunpiwon Kat 6e AAAEG
UOPWEG, OTTWG aTTAO Keipevo (ASCII) ) PostScript®;

Nat. H tekunpiwon eivat Stabgoiun oe mAR00¢ SLAQOPETIKWY HOPPWV KAl TPOTIWV GLUTIEDNG, OTO
Staxoutot FTP Tov FreeBSD, atov katdAoyo /pub/FreeBSD/doc/.

H texunpiwon eivat katnyoplomounuévn pe Sta@opoug Tpomovg. Avtol meplthaufdvouv:

* To Gvopua Tov eyypagov, 6mwg .. fag, § handbook.

* H yAwooa kal n kwdkomoinon tov kewévou. Avtd Bacifovtal ata ovopata mov £xovv §00el otTLg
TOTIIKEG puBuicelg kal mov umopeite va Bpeite otov katdAoyo /usr/shared/locale oto FreeBSD
ovoTNUA 6aG. OL TPEYOVOEG YAWCOEG KAl KWSLKOTOLNGELG TTOV €XOVUE SLABECLUEG AVTH TN CTLYUN
oTnV TEKUNpilwon elvat oL mapakdTw:

‘Ovopa Epunveia

en_US.1508859-1 AyyAkd HITA

bn_BD.I15010646-1 Bengali (1] Bangla)
da_DK.IS08859-1 AavéQika

de_DE.IS08859-1 Teppavikd

es_ES.1508859-1 Iomavikd

fr_FR.IS08859-1 ToAA KA

hu_HU.IS08859-2 OvyyapeQika

it _IT.IS08859-15 IToAkd

ja_JP.euclP Tamwvélika (kwdkomoinon EUC)
mn_MN.UTF-8 MoyyoAkd (kwdwkomoinon UTE-8)
nl_NL.IS08859-1 OMavsikd

pl_PL.IS08859-2 IMoAWVIKA


http://www.FreeBSD.org/docs/
ftp://ftp.FreeBSD.org/pub/FreeBSD/doc/

‘Ovopa Epunveia

pt_BR.IS08859-1 IoptoyaAwd (Bpaliria)

ru_RU.KOI8-R Pwoka (kwdwkomoinon KOIS-R)

sr_YU.IS08859-2 ZépPBka

tr_TR.IS08859-9 TovpKiKa

zh_CN.GB2312 Amiomomnuéva KwvéQika (kw8komoinon
GB2312)

zh_TW.Big5 Iapadootakd Kwélika (kwdkomnoinon Bigs)

o Kdmowa €yypaga pmopet va unv eivat Stabgoiua e 0AEG TIG YAWOOEG.

* Tn popon tov eyypdopou. Iapdyovpe tekunpiwon oe mMANB0G SLAPOPETIKWY HOPOWV €EOSOV.

Kdbe popon €xet ta 8ikd NG mAeovekTnuata Kat pelovektipata. Kamoleg pop@Eg eivat
TMEPLOCOTEPO KATAAANAEG yla avayvwon online, evw GAAeg Sivouv mo kaiaicOnto amotéAeopa
o0Ttav ekTunwWOoLV. H 81d0eon g tekunplwong oe 0Aeg aUTEC TIG HOPQPES eEao@aAilel OTL oL
avayvwoTeg pag 0a umopovv va Slafacouvv ta TURUATA TOL TOUG EVELAPEPOLY, €lTe aTNV 000V
TOUG, eite a@oL Ta eKTLUMTWGOOLV. OL SLBECLUEG QLTI TN OTLYUN LOPYES elval:

Mopon Epunveia

html-split YUAAOYH ULKP®WV, CUVSEREVWY PETAED TOUG,
apyetwv HTML.

html ‘Eva peydio HTML apyeio mov mepiéyet
0AOKANPO TO €yypayo.

pdb Mopon Bdong Sedouévwy yla to Palm Pilot, yla
XPrion Ue To mpoypapua avayvwong isilo.

pdf Mop@y| kepévov PDF tng Adobe.

ps PostScript®

rtf Mopen Euniovtiouévou Kelpévou tng
Microsoft

txt ATAG xelpevo

* O TpOTOG oLUTTiEONG KAl TAKETAPIOUATOG. YIIAPXOULV TPELG TPOTOL TOV XPNCLUOTOLOVVTAL AUTH TN
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OTLYUN.

a. Otav n popon etvar html-split, ta apyela cvumiéovtat pe xprion g tar(1). To apyelo .tar
TIOL TIPOKUTITEL, CUMTTLECETAL ETMELTA UE TOULG TPOTIOVUG CULUTIEONG TOUL TEPLYPAPOVTAL
TIAPAKATW.

b. OAeg ol AAAeg pop@Eg Snulovpyolv éva apyeio mov ovopdletatl book.popen (.., book.pdb,
book.html], k.0.x.).

Ta apyela avtd cuumiefovtal Katomy pe V0 TPOTOVE GLUTIEONG.


http://www.iSilo.com/
https://man.freebsd.org/cgi/man.cgi?query=tar&sektion=1&format=html

Tpomog Ileprypaon

zip Mopon ovumnieong Zip. Av B€Aete va T0
arocvuriécete ato FreeBSD Oa mpémel va
EYKATAOTI|CETE TPWTA TO POTt
archivers/unzip.

bz2 H popoer| BZip2. Eivat Atydtepo StadeSopévn
amto To Zip, aAAd yevikd Snutovpyet
ukpotepa apyeia. Eykataotiote to port
archivers/bzip2 yla va anoovumniécete apyeia
autov ToL TUTOV.

Me tov Tpdémo avtd, n pop@n PostScript® tov Eyxelpidiov, ovumiecuévn ye xprion Tov BZip2
Ba amoBbnkevtel oe éva apyelo pe ovoua book.ps.bz2 otov katdroyo handbook/.

AoV emMAEEETE TN HOPYN KAL TO UNYavioud cvumieong mov emtbvueite va katepaoete, Oa mpémel
EMELTA VO armoacioete av BEAETe 1] 0L va KATEPACETE TO £Yypa®o UE TN UOPPN TAKETOU TOL
FreeBSD.

To TAEOVEKTNUA OTO VA KATERACETE KAl VO EYKATACTOETE TO TTAKETO elval OTL €melta pmopeite va
Slaxelploteite TNV TEKUNpPlwaon yxpnowdomowwvtag ta cvvnbiouéva epyaieia Stayeiplong makeTwv
Tov FreeBSD omwg Tnv pkg_add(1) kat tnv pkg_delete(1).

Av anog@aciocete va KateBACETE KAl VA EYKATACTHOETE TNV TEKUNPlwoN wg TakéTo, Ba mpemel va
Eépete 10 axplfég ovopa apyeiov mov Ba katePdoete. Ta apyela TEKUNPlWONG-WG-TAKETO
amobnkevovtal oe €va KataAoyo pe To Ovoua packages. Kdabe mokéto poldlel pe Ovopa-
KELLEVOL.YAWCGCGA.KWSIKOTTONON.LopYN).tgZ.

T'a mapddetyua, to FAQ, ota AyyAkd, oe poper PDF, eival oto makéto pe évopa faqg.en_US.ISO8859-
1.pdf.tgz.

Av To &€pete auTtd UTTOPEiTE VA XPNOLUOTIOUJCETE TNV AKOAOLON €VTOA Yyld VA EYKATACTHOETE TO
TIAKETO TOL AyyAlkov PDF FAQ:

# pkg_add ftp://ftp.FreeBSD.org/pub/FreeBSD/doc/packages/faq.en_US.IS08859-1.pdf.tgz

AoV T0 KAVETE AUTO, Umopeite va ypnowdomnowoete v evtoAnl pkg_info(1l) ywa va Bpeite mov €xel
eykataotabel To apyeio.

# pkg_info -f faq.en_US.IS08859-1.pdf
Information for faq.en_US.IS08859-1.pdf:

Packing list:

Package name: faq.en_US.IS08859-1.pdf

CWD to /usr/shared/doc/en_US.IS08859-1/books/faq
File: book.pdf

CWD to .
File: +COMMENT (ignored)
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https://cgit.freebsd.org/ports/tree/archivers/unzip/
https://cgit.freebsd.org/ports/tree/archivers/bzip2/
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File: +DESC (ignored)

Onwg umopeite va GSeite, 70 bookpdf Oa é€xet eykatactabel otov  katdAoyo
/usr/shared/doc/en_US.ISO8859-1/books/faq.

Av Sev BEAeTE v XPNOLUOTIOLOETE TA TTOKETA, O TTPETEL VA KATERBACETE YOVOL GG TA GLUTILEGUEVA
apyela, va Ta aITOCVUTILESETE Kal EMELTA VA avTLypAYeTe Ta avtioTolya €yypaga atn 8€on Toug.

T'a mapddetypa, n €kdoon tov FAQ oe ouvdeSepyéva apyeia HTML, cvumiecpévn Ue Xpron Tou
bzip2(1), unopel va Bpebel oto apyeio doc/en_US.ISO8859-1/books/faq/book.html-split.tar.bz2. T'ia va
KATEPACETE KAL VA ATTOCLUTILEGETE AVTO TO ap)elo Oa TPEMEL VA KAVETE TO MAPAKATW:

#t fetch ftp://ftp.FreeBSD.org/pub/FreeBSD/doc/en_US.IS08859-1/books/faq/book.html-
split.tar.bz2

# bzip2 -d book.html-split.tar.bz2

# tar xvf book.html-split.tar

Oa kataAn&ete pe pa cuAAoyn amo apyeia .html. To Baowkd ovopddletal index.html, kat Ba mepLeyet
TOV TIivaka TEPLEXOUEVWYV, ELOAYWYIKO LVAKO, Kal 8e0U0VG TTPOG T AAAQ TUNUATA TOL €yypPAQPOU.
Mmopeite €melta va avtiypdpete | va UETAKLVACETE TA apyela auTd oTIG TEALKEG TOLG BEOELS, OTIWG
amnatteiTal.

2.3. ITov umopw va Bpw TANPOYPOPLES yLa ALOTEG
NAEKTPOVIKOU Tayvdpoueiov Tov FreeBSD;

Mmnopeite va Bpeite mMARpelg TANpoYopleg otV avtioTolyn kataywpnon tov Eyyelptéiov yia Tig
AloTEG NAEKTPOVIKOL TayvSpoueiov.

2.4. TLouadeg oulnTnong eivat StaBéoLueg yua 1o
FreeBSD;

Mmopeite va Bpeite mAnpelg mAnpowopieg otnv kataywpnon tov Eyyelptdiov yua ti¢ opddeg
oLlNTHoEWV.

2.5. Yrapyovv kavaiia oto IRC (Internet Relay Chat)
yua to FreeBSD;

Nay, Ta meplocotepa IRC Siktva Stabétovv kKavaitl culrTnong yla to FreeBSD:

* To kavdAl #FreeBSD oto EFNet acyoAeitat pe to FreeBSD, aAAd pnv TATE €Kel yla TEXVIKN
LITOOTAPLEN 1 Yl va mpoonabrioete va meloete tovg Bapwveg va cag Bonbioouvv yua va
anaAAayeite and tov koMo va Stafdoete TG oeAideg BoriBelag 1y va epevvioete povog oag. Eivat
AmAWG €va KavAaAL oulitnong, mpwta amo OAa, kKat ta Oéuata ekel umopel va kvpaivovtat
avayeoa oto o€g, Tov abAnTiopo, Ta TLPNVIKA OmAa w¢ kat To FreeBSD. Xag é€yxouvpe
npoeldomoujoel! Eivat Stabéatpo atov egumnpetnty irc.chat.org.
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* To xavdAL #FreeBSDhelp oto EFNet eival aglepwuévo otn Borbela twv xpnotwv tov FreeBSD.
'Exete MOAV peyaAUTepN MBAVOTNTA VA BPeiTe amAVTOELS OTIG EPWTNOELG GAG O€ AVTO, TAPA GTO
#FreeBSD.

* To kavdAL FreeBSD oto Freenode ef{val éva yevikd kavaAL BofABelac pe mepimov 300 xpAoTec Kkdbe
pop&. 0L oulntfoeLe pepLkéc @opéc Eepelyouv amd To B&pa, oAAG dlveTaL mpoTepaldOTATH OTOUC
xpAotee pe epwthoeLg yio To FreeBSD. E{pooTe kodol oTo va oog BonBfooupe va KoToAGBeTE Ta
Baolk&k, vo ooc Oel&oupe mou va ovaTpéEeTe oTo EyxelpldLo dmoTe ypeldleToL, KoL va oo
koTeuBOvoupe ekel Omou pmopeiTe va pdbeTe meplLoodTepa yLa Bépa mou oog omooyohel. ElpooTe
koTd Bdon AyyAdgwvo kovBAL, av koL E£xoupe xpfloTeg omd OAo Tov kOopo. Av BEAeTe va pwThOETE
0Tn pPNTPLKA o0oc YyAwooo, mpoomoBAoTe va KkAveTe Tnv epdTnon oTa AyyAikd koL EmELTa
peTakLvnBe(te o kdmoLo Ao kavéil freebsd-lang av xpelaletad.

* To kavdAt #FreeBSD oto DALNET eivat 8Swabéowpo oto irc.dal.net otig HIIA kot oto
irc.eu.dal.net otnv Evpwmn.

* To xavdAL #FreeBSDHelp oto DALNET eivat Swabéowo oto irc.dal.net otig HIIA kat oto
irc.eu.dal.net otnv Evpwmn.

* To xavdAL #FreeBSD oto UNDERNET eivat StaBéopwo oto us.undernet.org otig HITA xat oto
eu.undernet.org otnv Evpwnn. Kabwg eivat wavdil Ponbelag, Oa mpémelt va elote
TPOETOLHAOUEVOL Va SlaBdoete Ta £yypaga ata onoia Ba oag maparéupouv.

* To kavdaAL #FreeBSD oto RUSNET eivat mpoocavatoAiouévo atn Borjbela ypnotwv tov FreeBSD mov
uovv ) Pwowkn yAwooa. Eival emiong éva KaAo HEPOG yLa UN-TEXVIKEG GLLNTNOELG.

* To kavdaAL #BSDChat oto IRCNET etval éva kavdAL oe mapadooiakr Kivellkr yAwooa, aQlepwuévo
otn Bondela xpnotwv tov FreeBSD. E{val eniong €va KaAd HEPOG LA UN-TEXVIKEG GLULNTOELG.

Kdbe éva amd autd ta KavaAila, eivat xwplotd, kat Sev Stacuvdéetal pe ta voAouta. Ta 6TVA TG
oulNTnong Stapepovy, Kal lowg Ba BéAete va Sokilpdoete kabéva ya va Bpeite kAmowo mov va
Taplalel oto 8ké ocag. Omwg pe kdbe TOmMo ovlAtnong oto IRC, av elote amd auTOLG TIOVL
TPOGPBAALOVTAL EVKOAQ, 1] §EV UTTOPEITE VA AVTIHETWTIIOETE TTOAAOVG VEOUG aVOPWTTOLG (KAl APKETOVG
TILO UEYAAOLE) Va eMIS{SovTal 0To AeKTIKO avtioTolyo Tng muyuayiag, unv acxoAndeite kaboAov.

2.6. ITov uopw va Bpw ETTL TANPWUN LTTOCTPLEN Kal
ekmaidevon ywa 1o FreeBSD;

To DaemonNews mapéxel ent mAnpwun eknaidevon kat vmootpgn ywa to FreeBSD. Ileplocotepeg
TANpoopieg unopeite va Bpeite otnv Siktvakr toug tonobeaia BSD Mall.

To FreeBSD Mall mapéyel eniong eni mAnpwu vrmootiplen ywa to FreeBSD. Mmnopeite va Bpeite
TIEPLOCOTEPEG TTANPOPOPLEG TNV SIKTLOKY) TOUC ToTToOET AL,

0mo10081TT0TE AAAOG 0PYAVIOUOG TTApPEXEL EKTTAlSevoN Kal LITOGTAPLEN, Ba TPEMEL VA EMKOLVWVI|CEL
ue to Project yla va kataywpnOet oe avti n Alota.

13


http://www.efnet.org/index.php
http://freenode.net/
http://www.dal.net/
http://www.dal.net/
http://www.undernet.org/
http://www.rusnet.org.ru/
http://www.ircnet.net/
http://www.bsdmall.com/
http://www.freebsdmall.com/

Chapter 3. Eykataoctaon

3.1. IIowo apyeio mpémel va Katefaocw yLa va Tapw To
FreeBSD;

XpewaCeote tpila images Sloketwv: floppies/boot.flp, floppies/kernl.flp, kat floppies/kern2.flp. Ta
images autd mpémel va va ta ypdpete oe SLOKETEG XPNOLUOTOLWVTAG KATTOlo epyaieio OMwG TO
fdimage fj To dd(1).

Av mpénel va katePfaocete povol cag ta oeT Stavopwv (distributions - ylw mapddetypa ya pa
gykatdotaon Yéow ocvatnuatog apyxeiwv DOS), Oa Bpeite mapakdTw YEPIKEG CLOTACELG OYETIKA UE TO
TIOLEG SLAVOUEG VA KATEPACETE:

e base/

* manpages/

* compat™*/

e doc/

* Src/ssys.*
ITANpeLg 08nyleg oxetikd pe ™ StadSikacia KaBwG Kal meEPLOGOTEPES MANPOPOPIEC OYETIKA UE YEVIKA

MPOPBARUATA KATA TNV gyKaTtdoTacn pnopeite va Bpeite oto KepdAalo tov Eyyelptdiov oyetikd pe
NV eykatdaotaon tov FreeBSD.

3.2. TL urtopw va KAvw av To image Ttng SLoKETAGg 8ev
XWPAEL GE ULa UOVO SLOKETA;

Mua Sokéta Twv 3.5 wtowv (1.44MB) umopel va ywpéoel wg 1474560 bytes eSopévwv. To apyeio
image ™n¢ SlokETag ekkivnong elvatl axpLpwg avtd to puéyebog.

Zouvnbopéva AdOn xatd tnv mpoetolgacia g SLOKETAG EKKIVNONG:

* KatéBaopa tng Stokétag xwpic tn xprion tov Svadikov (binary) tpdmov 6Tav Xpnolpomnoteitat
egumnpetntig FTP.

Kdmowa mpoypdupata-meddteg ywa FTP, xpnollomolovv amd TPOETIAOYY TOV ascii (KEWEvov)
TPOTIO UETAPOPAG SeSopEvwY Katl TPocTTafolv va aAAAEOUV TOUG XAPAKTIPEG TEAOVG YPAUUAG
WOTE VA TALPLALOLV UE TIG CLUPBACELG TTOV XPNOLUOTOLOVVTAL ATTO TO GUCTNUA GTO 0700 yiveTal N
AQUN. Autd oxedov ailyovpa Ba kataotpéel To image ekkivnong. EAEyEte To yéyebog Tov image
exkivnong mov katePacate: Av Sev elval akptfw¢ avtd mOL @aivetal oTov €CLTNPETNTN, N
Stadwaoia Tov katefdopatog Oa mpénel va OewpnOel vtomTn.

T va mapakappete o0 TpoPAnuc: ypdte binary otnv ypauur evtoAwv tov FTP, yetd mov Oa
ovvlebeite oTov ELTNPETNTY, Kat TTPLY EeEKLvrioeTe va kateBdleTe To image.

* Xprion ™G evtoAg copy tov DOS (n avtiotolyov ypa@kol epyareiov) yla Tn UETAPOPA TOU
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apyelov image otn StokéTa.

[Ipoypdupata Omwg to copy, §&v Ba AeLTOLPYROOLVV OWOTA KABWG TO image ekkivnong €xet
oTaxtel wote va ekkivel dueoa. To image €xel Ta mArpn meplexdueva g SLOKETAG, TPOXLA TTPOG
TPOYLA, Kal §ev Tpémel va ypagel 0Tn SLOKETA WG KAVOVIKO apyeio. Oa MPEMEL VA TO UETAPEPETE
oTn SLoKETA Pe "wHO" TPOTO, XPNOLUOTIOLWVTAS epyaieia yaunAov enutédou (low-level) (6mwg T.x.
7o fdimage 1§ To rawrite) mov mepLypdPovTal 6Tov 06nyo eykatdoTacng Tov FreeBSD.

3.3. IIov BpilokovTal oL 0SNYLEG yLA TNV EYKATAGTAGT)
70U FreeBSD;

Mmopeite va Bpeite T1g 08nyieg otnv Kataywpnon tov Eyxelpldlov oyeTikd Ue TNV €yKATAGTACY TOV
FreeBSD.

3.4. Tuyperadopat yra va eKteAécw to FreeBSD;

T'ia ek800elg Tov FreeBSD amo to 5.X kat yetd ypetaleote éva PC pe enegepyaotn 486 1] KAAVTEPO, UE
24 MB 1| meplocotepn RAM, kat TovAdytotov 150 MB xwpov 6To 6KAnpo oag Sioko.

Mnopeite va ekteréoete OAEG TIG €KE00ELG TOU FreeBSD pe pia xapunAwv mpodlaypa@wv, HovOoxpwun
(MDA) kdpTta ypagKwv, aAAd ywa va xpnowgonowjoete to Xorg, Oa xpelaoteite kdpta VGA 1
KOAUTEPN.

Aeite eniong kat to ZupfatotnTa YAKOUV.

3.5. [Iw¢g uropw va Snuiovpynocw tn 1K pov,
TTPOGAPUOCUEVI SLOKETA EYKATAGTACNG;
Tn 6eSopévn otiyun, Sev vmdpyel TPOMOG va QOTIAEETE AMAWG U0 TTPOCUPUOCUEVN SLoKETA

€yKaTAoTaonG. Oa mpemeL va SnUIovpyRoeTe 0AOKANPN VEa €k8oan, n omoia Ba meplAapuavel kat Tnv
TIPOCUPUOCUEVN SLOKETA EYKATAGTACNG GAG.

T'la va SnULovpPYROETE PLa TPOCAPUOGUEVN €K800N, akoAoLBNaTE TIG 08Nyleg 6TO APOPO CYETIKA pE
v Opyavwon Ek8ocewv.

3.6. Mmtopovv va cuvurtdpéouvv Ta Windows® ue to
FreeBSD;

Eykataotiote mpwta ta Windows®, kat petd to FreeBSD. O Siaxelplotig ekkivnong tov FreeBSD
Oa cag emiTpémel €nelta va enAéEete TNV ekkivnon eite twv Windows® eite tov FreeBSD. Av
eykataotijoete Ta Windows® petd to FreeBSD, 6a cag ofrjoouv tov Slaxelplotr] eKkivnong, xwpig
Kav va oag pwtioouv. Av oag ouupel, autd Seite To eméuevo TuRua.
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3.7. Ta Windows® katéoTtpehav To SLayeLpLoth
ekkivnong uov! Iwg Oa Tov emava@Epw;

Mrmopeite va emaveyKaTaoTHOETE TO SLOXELPLOTH €KKivnong Tov FreeBSD ypnoluomolwvtag Evav amo
TOUG TPELG TAPAKATW TPOTOVG:

» ExteAwvtag to DOS, petaxkivnbeite otov katdAoyo tools/ Tng FreeBSD Siavoung oag, kat Ya&te
yla To apyeio bootinst.exe. EKTeEA£0TE TO OTWG PAiVETAL TAPAKATW:

...\TOOLS> bootinst.exe boot.bin

Kal o Slayelplotig ekkivnong Ba emaveykataotadet.

o Eexwnote &avd ypnowomowwvtag tn SlokETta ekkivnong touv FreeBSD xat mnyaivete otnv
emioyn Custom Installation tov pevov. EmAé€te Partition. EmAEETe Tov 06nyo mov kavovikd Ba
niepleiye Tov Sayelplot ekkivnong oag (QUOLOAOYIKA TOV TPWTO) Kal OTAV (OTACETE OTOV
ene€epyaotn Katatunoewv (partition editor) ywa Tov odnyo avto, to mpwto mpdyua mov Ba
Kavete (Ywplg dAAeg aAhayEg), eivat va emAé€ete (W)rite. EmAESTe yes otnv enfefaiwaon mov Ba
EUQaVLIOTEL KAl OTAV PTACETE OTNV TPOTPOTN €mMAoyNG Alaxelplotr Exkivnong, emAggte "Boot
Manager". Me Tov TpOMO aUTO 0 SlayelploTig ekkivnong Ba ypagei Lavd oto Sioko. Mmnopeite
Twpa va Byeite amd to pevov TNG EYKATAGTACNG KAl VA EMAVEKKIVACGETE amtd T0 0KANpPo Sioko,
OTWG cLVAOWG.

» Eekwijote pe mn PorBela g Stokétag ekkivnong (1] Tov CD) tov FreeBSD kat emiAé€te "Fixit" amo
70 pevoL. EmAétte eite ™ Swokéta Fixit eite to CD #2 (to "live" ovotnua apyeiwv) kat Ba
eLo€ABete 0To kKEALVYOG fixit. EkTteAéoTe €melta TNV akOA0LON EVTOAN:

Fixit# fdisk -B -b /boot/boot® bootdevice

avTikablotwvtag To bootdevice pe TOV TPAYUATIKO 6ag S{oko ekkivnong, 6mwg .. ad0 (mpwTtog
8lokog IDE), ad4 (mpwtog iokog IDE otov Bondntikod eAeykty), dal (mpwTtog Siokog SCSI), K.A.T.

3.8. 0 popnTOG Hov vroAoytethg oelpag IBM Thinkpad,
oelpag A, T} X, otapatdel va amokpiveTal otav
TTPOCSTa0w va eKKLvijow 10 FreeBSD upeta tnv
gykataotaor). [Iwg uropw va emAVGW aLTO TO
TPOBANua;

[Ipokeltal ywa €va TpoPANUa oTlG apyikeég ekddoelg touv BIOS tng IBM oTa oULyKeKplUéva
unxaviuarta, to onoio avayvwpifel Tnv katdtunon tov FreeBSD wg mibavo Stapéplopa FAT yua
Aettovpyia adpavomoinong oto Sioko (suspend-to-disk). To BIOS otapatdetl va amokpivetal Kabwg
nipoomnabel va avaAvoel To Stapéplopa tov FreeBSD.

Loypwva pe tnv IBM, ta akdéAovBa povtéda kat ekdooelg BIOS mepllaufdvouv Tig amapaitnteg
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Slopbwoelg.

MovtéAo "Ex8ocon BIOS

T20 IYET49WW 1 YeTayEVEDRTEPO

T21 KZET22WW 1 UETAYEVEDTEPO
A20p IVET62WW 1| petayevéotepo

A20m IWET54WW 1 YeTAyEVESTEPO
A21p KYET27WW 1| uetayeveéotepo
A21m KXET24WW 1] UETAyeVEGTEPO
A2le KUET30WW

‘Exel avagepbel 0Tl petayevéotepeg ekdooelg Tov BIOS tng IBM, (owg mapovotdfovv favda To
npofAnua. To privupa avtd anmd tov Jacques Vidrine otnv niektpovikr Alota tov FreeBSD yla
(OpPNTOVG LITOAOYLOTEG TEPLypa@el pla Stadikacia n omoila (owg SovAgel oe vedTepa UOVTEAQ
eopntwv NG IBM ta omoila 8ev ekkivovv kavovikd to FreeBSD, kal ota omoia pmopeite va
avaPBabuicete to BIOS 1 Kal va emloTpEPeTe GE TPONYOVUEVN €KE00N TOV.

Av éyete maAldtepo BIOS, aAAd Sev €xete Tnv emdoyi va to avaPabuicete, évag tpodmog va
Eemepaoete TO MPOPAnUa eival va eykataotioete to FreeBSD, va aAAd&ete TOV avayvwploTIKO
aplbuo (partition id) tng katdTunong, Kat va eykatactioete véa boot blocks ta omola va pumopouvv
VO XELPLOTOVV TO SLAPOPETIKO AVAYVWPLOTIKO TNG KATATUNONG.

Apxkd, Ba TPETEL VA ENAVAPEPETE TO UNYAVNUA O€ ULo KATAGTACN WOTE VA TTEPVAEL ATTO TNV AP KN
Slayvwotikr} 006vn. AuTd analtel va evepyonmoujoeTe TO Unyavnua xwpig va to aproete va BpeL Tnv
Kkatdtunon tov FreeBSD atov kUplo Sioko tov. Evag Tpomog eival va amopakpUVETE TOV OKANPO
Sloko kal va tov petakivioete mpoowpva o éva mailotepo ThinkPad (6mwg to ThinkPad 600) 1
KATIOLO EMITPATTECLO UNYAVNUa, XPNOLUOTIOLWVTAG TO KATAAANAO KAAWSLO HETATPOTHG. LTO unydvnua
avtd umnopeite mAéov va Staypdpete TNV katdtunon tov FreeBSD kal €MeLTa va YETAKIVIOETE TOV
Sloko oto apykd unyxdvnua. To ThinkPad Ba mpémel Twpa va EKKLVEL KOVoVIKA.

Me 70 UNYAvNUa G€ AELTOVPYIKA KATAGTAGY, WTOPELTE TWPA VA XPNOLUOTOUjoETE TNV Sladikaaia mov
TMEPLYPAPETAL E6W WOTE VA EYXETE TEAIKA ULla eyKataoTtacn tov FreeBSD mov va Aettovpyet.

1. KatePdote t1¢ Slokéteg bootl kat boot2 amd http:/people.FreeBSD.org/~bmah/ThinkPad/.
AmoBnkevote Ta apyela avtd kdmov ov Ba pumopeite va Ta LavaPpeite apyotepa.

2. Eykataotiote kavovikd to FreeBSD oto ThinkPad. Mnv xpnoLUOTOL|CGETE TNV KATAGTAGCN
Dangerously Dedicated. Mnv kdvete emavekkivnon 6Tav TEAELWOEL N EYKATACTACN.

3. Xpnotwomnoujote eite To "Emergency Holographic Shell” (ALT + F4) eite To kéAv@pog "fixit".

4. Xpnowomnowote tnv fdisk(8) ywa va aAAdete Tov avayvwploTiko aplOud g KATtdtunong
Tov FreeBSD a6 165 o€ 166 (avtog elval o TUTTOG TTOL ¥PnoLuomoLeitat and To OpenBSD).

5. Tpdyte Ta apyeia bootl xat boot2 ato Tomkd cVOTNHA apyeiwv.

6. Xpnowomnoujote to disklabel(8) yia va ypdiete ta bootl kat boot2 oo slice Tov FreeBSD.
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# disklabel -B -b boot1 -s boot2 ad@sn

To n etvat o apBpdg tov slice mov €xete eykataotiioel To FreeBSD.

7. K&vte enavekkivnon. LTnv mpoTpony ekkivnong Oa Seite tnv emAoynq va &eklvoete 10
OpenBSD. ZTnv mpaypatikoTnTa, pe avtd tov Tpomo Ba Lexwvroete to FreeBSD.

To va kavete T0 MApANdvw va AELTOVPYAOEL GTNV TepinTwon mov B€AeTe va €xete SUTAR ekkivnon
OpenBSD kat FreeBSD o7ov {810 @opnTd LTOAOYLOTH, TO APHVOUUE WG ACKNGON GTOV AVayvwaoTH.

3.9. MTopw va Kavw EYKATACTAON G€ €va 810K0 ue
XAAUGUEVOLG TOUELG;
Mmnopeite, aAAG elval kakn 6€a.

Av Seite yaraouévoug toueig oe €va ovyxpovo odnyd IDE, vmdpyel peydin mbavotnta o o8nydg
autdg, TOAV oULVTOPd, Vva OTAPATACEL va Aeltovpyel evteAwg (0 odnyog Sev €xel dAAoug
EVOAAAKTIKOUG KUA{VEPOULG TTOU va pmopoulv va avTIKATAGTHOOUV TOUG XAAAGUEVOUG UECW TNG
€0WTEPLIKNAG AeLTOLPYLag emavaTonoBETNoNG TWV Se§ouévwy, KATL TO omoio onuaivel 6tL o 8iokog €yel
onuavtikn e0opd). Lag cUVIGTOVUE VA ayopdceTe Katvouplo §ioko.

Av €xete 08ny0 SCSI e yaAaopévoug toueig deite avti tnv amdvtnon.

3.10. Ava@opa tepiepya mpayuata cvupaivouvv otav
EKKLVL UE TN Slokéta ekkivnong! Tu cuuBaivey;

Av BAEMETE KATAOTAGELG OTIWG TO UNYAVNUA VA UNV aitoKpIvETaL 1] Vo KAVEL EMAVEKK{VNON HOVO TOU
o0Tav mpoomnabeite va EKKIVOETE PUe TNV SLOKETA eKKivNoNng, Ba TPEMEL VO KAVETE GTOV €AVTO GOG
TPELG EPWTNOELG:

1. XpnolHomouoaTe KavoUpLEG, PPECKO-SLAUOPPWUEVEG, Kal Xwpig AdOn Sitokéteg (katd mpoTiunon
KaANg etalpiag Tig omoieg pOALG BydAate KalvoLPLEG amtd TO KOLTL TOUG, oe avtiBeon pe Tn
Slokéta mov mpate padi ye kamolo mePLoSIKO Kat n omoia Bplokovtav KATwW amo To KpePATL Ta
Tpla TeAevTaia xpovia);

2. KateBdoate to image tng Swokétag pe Svadikd (binary 1 image) tpomo peta@opdc; (un
VTPEMEDTE, AKOUA KAl OL KAAUTEPOL amtd pag €xouv Katd AdBog kateBdoetl kamolo Svadikd apyeio
o€ kataotaon ASCII (KeluEvov), TOLAALGTOV pla @opal)

3. Av xpnotpomnoteite Windows® 95 nj 98, ekteAéate to fdimage 1} to rawrite oe kabapn katdotaon
DOS; Ta Aettovpylkda avtd pmopel va mapepfAnbovv oe mpoypdupata ta omoia ypdgouvv
anevBeiog oTto VAWKO, KATL TO omoio cvpPaivel kat pe Ta mpoypaupata dnuiovpyiag twv
SlokeTwv. Mmopet va Snuiovpyndetl mpofAnua, akopa kat av ta ekteAeite oe mapabupo DOS péoa
arto TO YPAPIKO TTEPLBAAAOV.

"Exovuv eniong avapepBel meputtwoelg 4mov to getenv(3) Snuiovpyel mpofAjuata 6to Katéfaoua wng
Slokétag exkivnong, £€tol elvatl KaAVTEpPaA va XpNnoLUOTotoeTe KATToLlo dAAo ipoypappa FTP, av avto
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elvatl Suvatov.

3.11. Eekivnoa amd to ATAPI CDROM pov, aAAa to
TPOYPAUUA EYKATAGTACNG AEEL OTL €V Bplokel
CDROM. ITov miys;

H ouviOng attia avtov tov mpoPAuatog eival évag kakopuvbuiouévog odnyog CDROM. IToAAd PC
¢pyovtat mAéov pe To CDROM wg slave ocuokevr 0T0 SeVTEPEVOVTA EAEYKTY], XWPIG VA LITAPXEL OTO
(810 kavaAl cuokevr] master. AvTto, cOUPwWva e TIg Tpodlaypapeg Touv ATAPI, Sev elval €ykupo, aAAd
Ta Windows® tnpovv TIg tpodlaypa@ég xaiapd, evw to BIOS to ayvoel katd tnv ekkivnon. Avtdg
elval xat o Adyog mov to BIOS xatdgepe va det o CDROM kat va To Xpnollonoujoel, aAAd Kat o
A6yog 1ov to FreeBSD 8ev undpeoe va to SeL yla va ouvey{oeL TNV €yKATAGTACH.

PuBuiote ¢avd To cvotnua oag, wote To CDROM eite va eival n master GUOKELH GTOV EAEYKTI| IOV
elvat ouv8epévn, | BePawwbeite dtL elval slave oe éva eheykTr| IDE 0 omoiog Opuwg €xel AAAN GLOKELN
ouVv8eUévn wg master.

3.12. Mopw va eykatactow to FreeBSD oto opnto
uov ypnowwomowwvtag PLIP (Parallel Line IP, IP yéow
Iaparining ©vpag);

Nat. Xpnowpomnowjote Tumononpévo kaiwdlo tumov Laplink. Av xpetaletal, Stapdote to turjua PLIP
70U Eyyelpt8iov yla AenToUEPELEG OXETIKEG UE SIKTVWOTN UEGW TTAPAAANANG BVpaC.

3.13. TLyewueTpia va ¥prioLUOTOLGW YLA TO CKANPO
HUov Si0Ko;

Me tov Opo "yewpetpia’, evvoovue TOV aplOud Twv KLAIVSPpWVY, KEQPUAWVY Kal

o TOUEWV avd Tpoxld evog Siokov. I'ia evkoAia, Oa ava@epduacTe GTOV OPO AVTO WG
C/H/S (Cylinders / Heads / Sectors). Autog eival kat o Tpomog pe tov omoio to BIOS
Bplokel oe mola meployn Tov Siokov va ypdpet.

To mopamdvw TPOKAAel oUyyvuon OTOL VEOUG SLaxELPLoTEG cuaTnuatwv. Katapyiv, n @uaowki
yewpetpia evog o8nyov SCSI eival cuvoAlkd acyetn, a@ov to FreeBSD Aettovpyet pe faon Ta umiok
Slokov. ZTnv mpayuaTIkoTnTa, 8€V LITAPYEL KAV "aAnBWVA" @LOLKY YewUeTpla, KaBWG N MuKvVOTNTA
TWV TOHEWV UETABAAAETAL OO TEPLOXN] O€ TEPLOXN] TOL Siokov. AUTO TIOUL Ol KATACKELOOTEG
ava@Eépouv ouyva wg "Quolky yewpetpia" elvat ovvnBwg n yewpetpia pe v Omowa €xovv
avakaAvpel OTL yivetal n pkpotepn omatdAn eAevbepov ywpov. T'ia Siokoug IDE, to FreeBSD
xpnowuomotel mpayuatt o C/H/S, aAAd 6AoL oL HoVTEPVOL 08NYOL UETATPEMOVY ECWTEPIKA AUTEG TLG
ava@oPES G AVTIOTOLYO UTTAOK.

To povo mov €xel mpaypatiky onuacia eivat n Aoyikn yewpetpia. Avty eival kat n andvtnon mov

S€xetal To BIOS o0tav pwtdel o Sioko "mowa eival n yewpetpia oov;" 'Enelta, ¥pnoUonoLel aut
yewpeTpla ywa va anmoktioel mpocPacn oto Sioko. Kabwg to FreeBSD xpnoipomnolet To BIOS kata
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™V ekkivnon, eivat moAL onuavtikd n yewpetpia avty va eivat ocwoth. Edwkdtepa, av €xete
TIEPLOCOTEPA QAITO €VA AELTOVPYIKA cuoThuaTta oTo §ioKo, TPEMEL OAQ VA CLUUPWVOLVY GG0 APOPA TN
yewpetpia. Alagopetikd Oa €xete coBapd mpofAjuaTa Katd Tnv ekkivnon!

T'a 8iokovg SCSI, n yewpetpla mov mpémel va xpnowdomownBel, egaptdtat amé 7o av eivat
EVEPYOTIOLNUEVN N LTTOCTAPLEN EKTETAUEVNG UETAPPAONC (AUTO GLYVA AVAPEPETAL WG "LTTOGTHPLEN
ywa Silokovg DOS 1GB" 1 katl avtiotolo). Av elvalr amevepyomounuévn, xpnowponoujote N
KUAIVEpOoUG, 64 kKe@aAég kal 32 Topeic/TpoyLd, 61ov o N elval n xwpntikoéTnTa Tov Siockov oe MB. T'a
napadetypa, ywa éva Sioko 2GB, Ba mpémel va €xete 2048 wuAivEpoug, 64 Ke@aAgg, kat 32
Toueig/TpoyLd.

Av eivat evepyomonuévn (kat cuxva mapexeTal £TOL WOTE VA LEMEPVIOVVTAL KATIOLOL TTEPLOPLOUOL GTO
MS-DOS®) kat n Ywpntikotnta Tov Slokov elvat peyaAvtepn amd 1GB, ypnotlpomoujote M
KUAIVEpoUG, 63 Topelg avd TpoxLd (dyt 64) kal 255 KePAAEG, 6oL M elvat n xwpnTKATNTA TOL S{oKOUL
oe MB, Swaipepévn pe to 7.844238 (!). 'Etol, oto mapddetyua pag, o diokog twv 2GB Ba eiye 261
KUALVEpoug, 63 Topelg ava TpoLd Kal 255 KEQAAEG.

Av 8ev elote olyovpog yla o mapandvw, | av to FreeBSD amotVxel oTnv aviyvevon g cwoThg
yewpeTplag katd v eykatdotacn, 0 anAoVoTePOS TPATOG yla va To mapakauete, eival cuvBwg
va dnulovpyroete éva ukpo Stauéplopa DOS oto Sioko. To BIOS émelta Ba aviyveloel T owoti
yewpeTpla, kat pmopeite mavta va Slaypadete to Stapepiopya DOS péoa amd tov emegepyaoti
Katatpuioewyv, av 8¢ 0éAete va o Kpatroete. Mmopel wotdoo va BeAjoeTe va T0 APOETE, yla va
TPOYPAUUATICETE KAPTEG SIKTVOL Kal yla AAAEG, AVTIOTOLYEG, EPYATILEG.

EvaAAaxTikd, vmdpyel éva elevBepa Stabéopo Bondntikd mpdypauua to omoio SlaveéueTal Pe To
FreeBSD kat Aéyetal pfdisk.exe. Mmopeite va to Bpeite atov vmokatdAioyo tools ato CDROM tov
FreeBSD 1 otlg 8wktvakég tomobeoie¢ FTP touv FreeBSD. To mpdypappa avtd pmopel va
xpnowomonBel yla va avakoAvypel TU yewpeTpia ypnowwomoteitat and ta dAAa Aeltovpyikd
ovoTtiuata oto 8ioko mov ypnoluomnoleital. Mmopeite va elodyete amevbeiag avty ™ yewueTpia
OTOV EMEEEPYATTH KATATUNGEWV.

3.14. YTApY 0oLV KATTOLOL TTEPLOPLOUOL OTO TG TTPETEL
va ywpiow 10 dioko;

Nat.. IIpémet va BePawbeite 4Tt n pulikyi (root) xatdtunon Bploketat kdtw amd tovg 1024
KUAIVEpoug, wate To BIOS va ymopel va ekkivioel Tov muppva and avty. (ZnUelwoTe 0TL avTog eivatl
évag meploplopndg ato BIOS tov PC, kat 6L oto FreeBSD).

T'wa éva loko SCSI, ouviiBwe avtd onuaivel 6TL N POk katdtunon Ba Ppioketal ota mpwta 1024MB
(] ota mpwta 4096MB av ypnolwpomoleital n extetayévn petd@paocn - Seite TNV mponyovuevn
epwtnon). I'ia diokoug IDE, To avtiotolyo dplo eivat ta 504MB.

3.15. Eivat cuupBato to FreeBSD ue mpoypauuata
Srayeiplong diokwv (disk managers);

To FreeBSD avayvwpiCel kat emitpémnel tn xprion Tov Ontrack Disk Manager. Aev vmootnpifovtat
AAAOL SLoyelpLoTEG SloKw.
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Av Bélete anAwg va xpnolpomnoujoete To dioko pe 1o FreeBSD, Sev ypeldleate Slayxelplotry Slokov.
Am\wg pubuiote o ioko yla 660 mePLocOTEPO XWPO pnopet va et to BIOS (ouviiBwg 504MB), kat To
FreeBSD Oa avakaAvpel mdoo eAeBepo YWPO E€XETE OTNV TPAYUATIKOTNTA. AV XPNnolUomoleite
Kdamolo maAlo Sioko oe eAeykty MFM, (owg va mpémnel va meite oto FreeBSD mocoug kKuAivEpoug va
XPNOLUOTIOLOEL.

Av BéAete va xpnolpomnoljoete to §ioko T000 pe To FreeBSD 600 kat pe KAmowo AAA0 AELTOLPYLIKO
oLoTNUa, Ba pémel va pmopeite va to kdvete xwpic Staxelploty Siokov: anAwg Befaiwbeite 4L T0
Slapéplopa ekkivnong tov FreeBSD kabwg Kal n KATATUNGN TOU AAAOL AELTOVPYLIKOV GUOGTHUATOG
Bplokovtal péoa atovg mpwTovg 1024 KLAIVEpPoULG. Av eloTe apKETA TPOCEKTIKAOG, €va Slapéploua
exkivnong (boot) peyébouvg 20MB Oa eivat apkeTo.

3.16. Otav ekkivw to FreeBSD ywa mpwtn Qopa, Taipvw
To unvoua Missing Operating System. Tt cuupaivel;

Avth elval pla kAaowk mepintwon S1évegng peta&d tov FreeBSD kat touv DOS 1 kdsolov dAAov
AELTOVPYLKOV OYETIKA pe TNV L8€a 7OV €xeL TO KaBéva yla tnv yewuetpla Tov dlokov. Oa mpémnel va
enaveykataotjoete 1o FreeBSD aAAd TnpwvTag TPOCEKTIKA TIG 08Nnyieg oL Swaoape 1o madvw, eivat
oxe86v alyovpo 4TL Ba Ta KATAPEPETE.

3.17. T'wati 8&v umopw va cuveXiow TEPA AITO TNV
ntpotpoTn) F? Tou Stayelploty ekkivnong;

AvTé elval dAAo éva oOUNMTWUA TOL TPOPBARUATOS TTOV TEPLYPAPETAL GTNV TTPONYOVUEVI EPWTNON.
Aev ouumintel n yewuetpla tov BIOS pe avt tov FreeBSD! Av o eAeykTig 1 To BIOS cag vrootnpilet
UeTA@paaon KLUAIVEpwV (cuyvd avagépetatl wg "1GB drive support"), Soklpudote va aAAAEETE auTh TN
TIUA Kal va enaveykataotioete To FreeBSD.

3.18. I[Ip€meL va EYyKATAGTI|GW OAO TOV TTNYAi0 KWSLKA;

Tevikd, Oyl Q0TOCO 060G OULVICTOUUE VA EYKATAOTNOETE, WG €AAXLOTO, TOV Tnyaio KWSKa Tng
Stavoung base, o onolog meprauPfdvel apketd amo ta apyeia mov ava@épovtat 8w, KaBWG Kat Tov
ninyaio Kwdka g Stavoung sys, n onola mepaufdvel tov mnyaio kKwdika Tov TupRva. Aev vITdpyeL
wWoTA00 KATL 6TO GVGTNUA TO 0100 va artattel TNV VAPEN TOL MNyaioL KWSIKA YLa VA AELTOVPYN|OEL,
€KTOG amd To mpoypappa pvbuiong muprva config(8). Me e€aipeon Tov mnyaio kwdka Tov TLPRVA, N
SoU TOL CLOTAUATOG UETAYAWTTIONG HaG elval TETOLN, WOTE UMOPELTE MAVTA VA TTPOCAPTHOETE TO
§évtpo mnyaiov kwdka yéow NFS (kat pe Sikawwpata pévo avayvwaong) kat mdAL va umopeite va
Snuwovpynioete véa ekteAéolua (AOyw TOL TIEPLOPLOMOV TIOL LTIAPXEL OTOV TNYyalo Kwdwka Tov
TUPNVQA, GOG CUVICTOVUE VA UNV KAVETE TNV TPOSAPTNON anevbeiag 6Tov KATAA0Y0 /usr/src, aAAd va
Xpnolpomoloete Kamola dAAn tomobecia kat va SnUIOVPYACETE TOUG KATAAANAOUG GUUBOAIKOVG
S8eopovg oL va avTlypd@ovy Tn Soun TG KEVTPLKNG Llepapyiag Tov §€vTpou mnyaiov KWSka).

Av éxete dueoa Slabéopo Tov mnyaio Kwdka, Kal yvwpifete mwg va UETAYAWTTIOETE €va 0OAGKANPO
ovoTnua amd autov, Ba SlevkoAvvBeite mapa TOAV dtav avaBabuifete To ocvoTnUa ©ag o€
UEAAOVTIKEG ekSO0ELG TOL FreeBSD.
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T'wa va enmAé€ete €va LITOGVVOAO TOL Tnyaiov KWKa, armd Tnv emtroyi Distributions Tov epyaieiov
€YKATAOTAONG CLUOTAHATOG, ETAELTE TO HevoL Custom.

3.19. XperafetaL va OTLAEW TTPOCUPUOGUEVO TTUPNVA;

H Snuwovpyla evog véou mupriva ATaV apXlkd oxeS0V LTMOXPEWTIKO PBUa Og Ul €yKATAOTAON
FreeBSD, aAAd oL o mpoo@ateg ek8ooelg €xovv weeAnOel and v elcaywyn aodntd QUAKOTEPWY
mpoypauudtwy pvluong tov mupriva. Anmé to FreeBSD 5.X kal petd, eivat apketd €VKOAO va
pubuicete TOV TLPARVA XPNOLUOTIOWVTAG TO TOAU TILO €VLEAIKTO cLoTnua Twv "hints" ta omoia
unopeite va pvbuioete otnv mpotpomny Tov loader.

Ev8exouévwg va a&ifel axdpa va Snulovpynoete €va véo mupiva o omolog va mePLEXEL uévo ta
npoypdaupata 08ynong mov XpeLdleoTe, yld va YAVTWOETE KATOWA ULKPY TTOCOTNTA uvAung RAM,
aAAG avTO Sev eival TAEOV amapaiTnTo yla Ta TeEPLOGOTEPU GLOTHUATA.

3.20. I'ta TOVG KWELKOUG TPOGBAGNG TWV XPNCTWYV, Va
xpnowomowjow DES, Blowfish, 1 MD5 kwdwkomoinon,
Kl Tw¢ Oa kaBopiow TL Ba XpNoLUOTOLOVY OL XPNOTEG
uov;

H mpoemdeyuévn pop@r Kpumtoypdenong ywa kwdwkovg oto FreeBSD eivat to MD5. H yevikn
avtiAndn eivat 6tL Tapéyxovv KaALTePN aoPAAELd GE GYEon Ue TNV Tapadociakr popen Tov UNIX®
mov PBacifetar otov aAyoplOuo DES. Ot xwdwol DES eivat axkopa Stabéoipol, av ypeldletal va
Slapolpdoete T0 apyelo Twv KWEKWV 00¢ HE TOALOTEPA AELTOLPYIKA OCULOTAUATA, T OToia
XPNOLMOTTOLOUY  aKOUa TO TOALOTEPO KAl Alydtepo ao@arég ovotnua (etvar Swabéoa av
eykataotioete N Stavoul "crypto” péow tov sysinstall § eykablotwvtag Tov avtioTolo mnyaio
KWK av KAVETE £yKATAGTAON HECW TNYaiov KwSIKA). Av eykaTaoToeTe TIG BLBALOONKEG crypto Ba
umopéaete eniong va xpnouonoujoete kKpuntoypagnon Blowfish n omola eivat aképa o ac@aing.
To 1ol Hop@r] KWSIKWY XPNOLUOTOLELTAL YLA TOUG VEOUS KWELKOUG, EAEYXETAL QIO TNV SLVATOTNTA
elo68ov "passwd_format" oto /etc/login.conf, to omolo maipvel tig Twég "des”, "bIf" (av elvat
StaBéoun) § "md5". Aeite ™ oeAida manual Tov login.conf(5) yla meplocdTtepeg TANPOPOPIEG
OXETIKA PE TIG SUVATOTNTEG ELGOSOU.

3.21. Twati eve n SLOKETA EKKIVNONG EEKLVAEL KAVOVLKA,
KpeuaeL atnv 000vn Probing Devices...;

Av éyete eykateotnuévo o8nyd IDE Zip® 1 Jaz®, agaipéote Tov Kat Lavanpoonabriote. H Slokéta
ekkivnong pmopel va unepdevtel amd avtovg Toug 08nyovs. MeTd TV £yKATdoTao TOV GLGTHUATOG,
urnopeite va &avaouvvdéoete Tov 06nNyd. EveAmiotovpe O0TL T0 TPOPANUa avtd Ba Sopbwbel oe
enmouevn €kdoan.
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3.22. T'wati Taipvw to unvopa Aafouvg panic: can’t
mount root 6Tav EKKLv® T0 GUGTNUA VLA TTPWTN YOopa
UETA TNV EYKATAGTOON);

To c@dApa auTo MPOEPYETAL amtd TNV GLVYXLON TOL TTPOKAAEiTal e€aLTiag TOL SLAPOPETIKOV TPOTIOV
ue tov omoio to BIOS kat To boot block avtiiapfdvovtat toug okAnpovg Siokouvg. To mpofAnua
oLVIOwG epavitetal oe cvotiuata pe Svo diokoug IDE, el8ikd dtav ot Siokol eivat master (1] yuévot
T0VG) 0 kKabévag oto Skd Tov eAeyktr IDE kal pe to FreeBSD va eival eykataotnuévog oto ioko
mov PBpiloketat oto Sevtepevovta eAeykty. To boot block vouifet 6Tt TO oVoTnUa eivat
eykateotnuévo atov ado (to Sevtepo Sioko Tov BIOS) evw 0 muprvag avabetel Tov mpwTto §ioko aTo
Sevtepevovta eieykty, ad2. Metd TNV aviyvevon Twv OULOKELWV, 0 TLPNVAG TpooTabel va
npooapticel avtd mov To boot block miotevel 4t eivar o Siokog ekkivnong, ad0 evw oTnv
TPAYUATIKOTNTA lvat 0 ad2 KAl QUOLKA ATTOTUYYAVEL

T'a va §topBwaoete To MPOPANUA, KAVTE EVva a0 TA TOPAKATW:

1. Emavexkkiviote To ovotnua Kal iéote Enter otnv mpotporm Booting kernel in 10 seconds; hit
[Enter] to interrupt. Me Tov Tpdmo avto Ba Byeite 070 MPOypapupd TOL POPTWTY EKKIVNONG.

Katomw ypdyte set root_disk_unit="disk_number". To disk_ number 6a eivatr @ av to FreeBSD
elval eykateotnuévo oto master §ioko Tov mpwTov eAeykTh IDE, 1 av eival eykateotnuévo oo
slave 8ioko Tov mMpwTOL €AeykTH, 2 av elval eykateoTtnuévog otov master Sioko Tov
Sdevtepevovtog IDE kavaAlov kat TéAog, 3 av eival eykateotnuévo oto slave Sioko Tov
Sevtepevovtog IDE kavaALov.

'Enelta ypdte boot, xat o cvotnua oag Ba mPEMEL VA EKKLVIGEL KAVOVIKAL.

T va Kavete uovign auty tnv aAAayn (wWote va unv xpeladetal va KAveTe To mapandvw kabe
@opa TOL emavekKlveite 1 evepyomoleite 10 FreeBSD pnydvnua oag), BdAte tn ypouun
root_disk_unit="disk_number " oto apyeio /boot/loader.conf.local.

2. Metakwvnote to ioko tov FreeBSD otov mpwtevovta eAeykty IDE, wote ol okAnpol Siockol va
elvat ouveyduevol.

3.23. ITowa elvat Ta 0pLa TNG UVHUNG;

To dplo eival Ta 4 gigabytes oe pla cuvnOLOPEVN £yKATAOTAON OE APYLTEKTOVIKY i386™. EeklvivTag
amo TI¢ ekdooelg FreeBSD 4.9 xal 5.1, vmootnpifetal kat TEPLOGOTEPN UVNUN UECW TOL pae(4).
XpelafeTal woTd00 VA PETAYAWTTIOTEL Lavda 0 TupRvag mepAauBavovTag Kat pa €ETpa Aoy yla
TNV evepyormoinon tov PAE:

options PAE

To FreeBSD/pc98 €xeL 6plo ta 4 GB pviung, kat dev pmopel va ypnowomnowndet PAE oe avtr v
apyltektoviky. Lto FreeBSD/alpha, to 6plo g pvrung €éaptdtatl amod Tov TUMO TOL VALKOU TIOU
xpnowdomoleitat - ywa Aemtouépeleg Seite T Enuewwoelg 'EkSoong YAwkoU yua Alpha. AAieg
OPXLTEKTOVIKEG IOV LmooTnpifovtal and to FreeBSD, €xouv apketd peyaivtepa BewpnTikd opla
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OXETIKA YE TN PEYLOTN TTOCOTNTA UV UNG (TOAAA terabytes).

3.24. ITowa elvat Ta 0pLa Tov cvoTNUATOC apyeiwv ffs;

T'a cvotuata apyeiwv ffs, To uéyloto BewpnTko O6pLo eival Ta 8 terabytes (2G blocks), § 16TB ywa
npoeTAeyuévo péyebog block twv 8K. Ltnv mpayuatikdtnta, LIdpyeL €va apykoé oplo 1 terabyte,
OAAG pe KATIOLEG UETATPOTIEG, elval SuvaTtdv va SnuiovpynBovv (kat vmdpyovv) cuoTiuaTa apyeiwv
uey€boug 4 terabytes.

To péyloto péyebog evog apyeiov oe éva cvotnua ffs eivat mepimov 1G blocks, § 4TB pe péyebog
block twv 4K.

IIivakag 1. Méylota ueyéon apyeiwv

Méye0og block fs AeLtovpyel TPETTEL VAL AELTOVPYEL
4K 4T-1 4T

8K 32G 32T-1

16K 128G 32T-1

32K 512G 64T-1

64K 2048G 128T-1

Otav o peyebog block tovu fs eivat 4K, Aettovpyovv ta TputAd éupeca blocks (triple indirect blocks)
Kal ta mavta Oa émpeme va meplopifovtat povo amd to peyloto aplbud block mou pmopel va
avanapaoctabel pe ™ xpron tputAwv éupecwv blocks (mepimov 1KA3 + 1KA2 + 1K), aAAd TeAKA 0
TEPLOPLOUOG oPeideTal og €va (AaBog) 6plo 1G-1 aToug aplBuovg Twv blocks. To 6plo aTovg aplBuovg
Twv block Ba énpemne va eivat 2G-1. Yndpyovv kdmola poPAiuata étav ot aplbpol Twv block tov fs
nmAnoLlagovv to 2G-1, aAAd tétolol aplbpoi block 8ev pmopovv va mpoceyylotovv 0Tav 10 YEYEBOg
block fs etvat 4K.

T'ia peyédbn block 8K kat peyaAvtepa, ta mdvta Ba €npemne va meplopifovtat and to oplo 2G-1 otoug
aplouovg twv block tov fs, aAAd oTNV MPAYUATIKOTNTA O TEPLOPLOUOG oPEiAeTaL 6TO AdBoG 6pLo 1G-1
oToLG aplBpovg Twv block tov fs. H xprion tov ocwotov opiov twv 2G-1 blocks, Snuiovpyet mpdyuartt
npofAuaTa.

3.25. I'wati Taipvw to unvoua Aadog,
archsw.readin.failed petd Tnv netayAwttion Kot
gKKivnon véov mupnva;

T'ati o muprvag oag Kat To LITOAOUTO TOL BackoV cvaTthpatog (world) eivat ektog cuyypovicuov. H
AetTtovpyia oe avtn v kataotacn dev vmootnpifetal. BePawwbeite OTL Ypnoluomoleite TIG EVTOAES
make buildworld katmake buildkernel yla va avapaBuicete Tov mupriva oag.

Mmopeite va exkkivioete opifovtag tov muppva amevbeiag amd to Sevtepo oTASLO0, TECOVTAG
omolodnmote MANKTPO HOALG Seite To | kal mpLv Eekivrjoel o loader.
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3.26. H eykatdotaon KatappEeL Katda TNV ekkivnon. Tu
WITOPW VU KAVW;

Aoxpdote va amevepyomoujoete v vmootipl&n ACPL. MOALG eKvioel 0 QOPTWTAG €KKivnong,
TLEGTE TO MANKTPO space. To cvotnua oag Ba eppavioet

0K
1. Tpayrte
unset acpi_load
Kal KATOmLY

boot
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Chapter 4. XvuBatotnta YAtkov

4.1. Tevika

4.1.1. O€A0 va ayopdcow LVALKO yla 70 FreeBSD cUoTtnpa pov. IToto povtéAo /
udpka / TOTOG elval TO0 KAAUTEPO;

Yndpyxovv ouvéxela oulntioelg ywa to 0éua avtd otig Aloteg nAekTpovikoL Tayvdpoueiov ToL
FreeBSD. Autd woTO00 £lval avapevouevo, KaBwg To VAKO TwV LTTOAOYLOTWY OAAACEL TTOAD ypriyopa.
Epelg e€axoAovBovue va ocuvioTovpe e Eugaon, va Stafdoete TIg Znuelwoelg YAkov tov FreeBSD
12.0 4 11.2 xat va Yda&ete ota apyeia Twv ALOTwWV NAEKTPOVIKOL Tavdpoueiov, mplv apyioete va
PWTATE OYETIKA PE TO TEAELTALO Kal KAAUTEPO LALKO. Eivatl apketd mBavo va Slamotwaoete, 0TL yla
TO LVALKO IOV avalntdre, vmp&e OXETIKN ovlnTnoN HOALG TTpLV uLa efSoudda.

Av Pdyvete ylua @opntd vmoioyloty, eA€yite ta apyela g Alotag nAekTpovikoL Ttayxvdpoueiov
freebsd-mobile. Atapopetikd, pdArov Ba BéAete va Seite ta apyela tng freebsd-questions i mBavov
uLa Alota Tov va eZeLSIKEVETAL GTOV TUTIO TOU LVALKOU IOV PAYVETE.

4.2. ApYLTeKTOVIKEG Kal ETegepyaoTeg

4.2.1. YrootnpiCetL 1o FreeBSD ap)XLTEKTOVIKEG SLAPOPETIKEG OO TNV X86;

Nat. Avti T ottyur to FreeBSD umnopel va exteAeotel oe apyltektovikeg x86 kal DEC (twpa mA&ov
Compaq) Alpha. Ant6 to FreeBSD 5.0 kat petd, vmootnpiovtat eniong ot apyltektovikeg AMD64 Kat
Intel EM64T, n IA-64 xabwg xat n sparc64. ApYLTEKTOVIKEG TTOL Ba LTooTNPILloVTAL UEAAOVTLKA,
neplaypavouvv v MIPS® kat PowerPC®. Mmopeite va eyypageite otig Aloteg tayvdpoueiov
freebsd-ppc kat freebsd-mips avtiotoya ylia TAnpo@opieg oxeTIKA He TNV MPAOSO TWV EPYACLWV OE
OUTEG TIG APXLTEKTOVIKEG. Tl YEVIKEG TANPOPOPIEG OYXETIKA UE VEEG OPYLTEKTOVIKEG, EYypaPeiTe OTNV
nAekTpoviki Alota Tov FreeBSD yla T1g un-Intel mAat@AOpueg.

Av TO pnydvnua oag eival SLaQOoPETIKNG APYLTEKTOVIKIG KAl XPELACECTE AELTOVPYIKO AUECA, GOG
ouvioToLue va pigete pla patid ota NetBSD ) OpenBSD.

4.2.2. YrootnpiCeL to FreeBSD Zvppetpki) IloAvenegepyaosia (SMP);
Nat To SMP jtav evepyomouévo amd mpoemniAoyn otov mupiva GENERIC ién amno to FreeBSD 5.2.

H apywn mpobeon ftav va eival evepyomoNuévo eniong amod TPOETIAOYH KAl GTOV TTUPHVA TNG
¢x8oong 5.3 tov FreeBSD, aAAd Adyw KATOWWV TMPOPBANUATWY 0TNV €KTEAEON TOL TLPVA SMP oe
unxoviuata xwpig moAAamAoVg emelepyaoTEG, amo@acioTnke va pelvel avevepyd upéxpL Tnv
QVTLUETWITLON TOVG. AUTO WOTOGCO ATOTEAEL TPOTEPALOTNTA YLa TNV €KE0oN 5.4 Tov FreeBSD.

4.3. XXAnpot diokot, povadeg tawviag, odnyoi CD kat
DVD
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4.3.1. Ilowa €i6n okAnpwv Sickwv vootnpifovtat amo to FreeBSD;

To FreeBSD vmootnpiCel povdadeg diokov twv tunwv EIDE, SATA, SCSI, xat SAS (ue TOV KATAAANAO
oLUPBaTo eAeykTy - Seite TNV emduevn evaTnTa), KABWE Kal 6A0LG TOUG 08N YoUE TTOL XPNCLULOTIOLOVY
To apywod interface tng "Western Digital" (6nA. MFM, RLL, ESDI xat ¢uowda IDE). Towg va un
AelTovpyroovv Kamolotl eAeyktég ESDI mov xpnotpomolovy un-tumonotnuévo interface. Kaivtepa va
napapeivere o interfaces Tvmov WD1002/3/6/7 kat avtiotolya Toug.

4.3.2. TIowot eAeykTég SCSI 1] SAS vroaTnpifovTay;

Agite v AR pN AloTta 0TIg Enuetwaoelg YAkov tov FreeBSD 12.0 4 11.2.

4.3.3. TuTOTTOL 08N YWV TaWiag vTosTNPLloVTaL;

To FreeBSD vmootnpiCet 08nyovg SCSI kat QIC-36 (ue interface QIC-02). Ilepapupavovtatl odnyoti 8-
mm (yvwotol wg Exabyte) kaBwg kat o8nyoil DAT.

Oplopévol amod Toug MPWToLg 08nyovg 8-mm Sev eival Slaitepa cvpupartol pe SCSI-2, kat pmopel va
UNV AELTOVPYOVV LKOVOTIOLNTIKA pe To FreeBSD.

4.3.4. YrootnpiCeL o FreeBSD novadeg evaiiayng tawwwv (tape changers);

To FreeBSD vmootnpiCel povadeg evaiiayng tomov SCSI pe v xprion ™G ocvokevng ch(4) kat tng
evToAng chio(1). Mmopeite va Bpeite TIC AeMTOUEPELEG OXETIKA UE TOV TPOTIO EAEYXOUL TNG Uovadag
evaiiayng otn oeAiSa manual tov chio(1).

Av 8ev ypnotpomoleite 7o AMANDA 1 kamowo dAAo mpoidv mov va yvwpilel mwg va xelplotel v
povdda evaArayng Tawviwy, Ba mpénel va BuUAoTE OTL YEVIKA TA TPOYPAUUATA YVWPILoLV Hovo Twg
Vo KLvrjoouv pla tawvia amo €va onueio oe €va AAAo, Kat Ba mpEmeL e0eig va onUELWCETE o€ ToLa B€aon
(slot) Bpioketal n tawia, kat oe mowa B€on mMPEMeL va TAEL N Tavia IOV PBPloKETAL AVTA TN CTLYUN
uéoa atov 08nyo.

4.4. IIowot o6nyoi CDROM vmootnpifovtat amo to
FreeBSD;

Ynootnpifetat onmoloadnmote odnyog SCSI mov eival ocuv8euévog oe avtioTolya LTOGTNPLLOUEVO
EAEYKTN.

Yrnootnpifovtatl akopa ta akoAovda un-tvmononuéva CDROM interfaces:

* Mitsumi LU002 (8bit), LU0O5 (16bit) and FX001D (16bit taxVtnTag 2x ).

Sony CDU 31/33A

Sound Blaster un-SCSI CDROM
* Matsushita/Panasonic CDROM

IDE CDROM oupBatd pe ATAPI

OAeg oL kapteg mov Sev eivat SCSI eival yevikd efalpeTikd mo apy€g O0Tav oLykpivovTal Ue
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avtiotoryovg SCSI 08nyovg, kat kdmotot o8nyoti Tuov ATAPI {6WG va un AELTOLPYHCOLV.

Ta enionua FreeBSD CDROM ISO, kabw¢ kat ta CDROM a6 to Daemon News kat to FreeBSD Mall,
vrootnpifouvv ekkivnon anevbeiag and to CD.

4.4.1. IIowot 08nyoi CD-RW vrtootnpiovtat amo to FreeBSD;

To FreeBSD vmootnpifel omowodnmote o6nyd IDE CD-R 1} CD-RW ocvuPatd pe ATAPIL Aegite to
burncd(8) yla Aemtop€pelec.

To FreeBSD vmootnpiCet emiong omowodnmote 08nyd SCSI CD-R 1} CD-RW. Eykataotiote Kal
XPNOLUOTTOOTE TNV €VTOAN cdrecord amd tnv GLAAOYH TWV POrts 1] Ao TAKETO, Kal BePalwbeite OTL
€XETE EVOWUATWOEL GTOV TTUPNVA GG TN CUCKELI] pass.

4.4.2. YrootnpiCetL To FreeBSD 08nyovg Zip®;

To FreeBSD vmootnpilel eyyevwg o0dnyovg Zip® SCSI kat ATAPIL. Ot oényoi SCSI ZIP pmopovv va
Agltovpynoovv uovo av €xovv pubutlotet oe SCSI IDs 5 1} 6, aAAd av T0 vrooTnpifel o eAeykTiig SCSI
TIOL XPNOLUOTIOLE(TE, UTOPEITE aKOUA KOl VA EKKLVCETE A0 AUTOVG. Agv eival exdBapo molot
eAeyktég SCSI vmootnpifovv ekkivnon amd cuokeLEG pe ID StapopeTikd amd 0 1, £ToL Ba mpémel va
ovpuPBovievBeite TV TekUnplwon Tov €AEYKTH o0ag, av O€AeTE Vv XPNOLUOTOUJOETE QALTH TN
duvatotnTa.

To FreeBSD vmootnpiCet emiong o8nyovg Zip mapdAAnAng Bvpag. BeBawwbeite 6Tl 0 muprivag oag
TMEPLEXEL TA TIpoypdupata o8Rynong yla TG ouokeLEG schusO, dal, ppbusO, kat vp0 (o muprvag
GENERIC meptéyel ta mévta eKtog and to vp0). Me xprion autwv TV TPoypaAuUdTwy 0diynong, o
08NnNy0¢ ™G mapdAAnAng Bvpag Ba mpémel va eival Stabéopog wg ovokevn /dev/dals4. Mmopeite va
npooaptioete SloKOLG YpnollomolwvTag TNV €VToA mount /dev/dads4 /mnt 1 (ywa Siokovg mou
€xovv Stapop@wBel yéow dos) tnv mount_msdos /dev/dals4 /mnt.

AwBaote emiong to FAQ oyetikd pe a@alpovpevoug odnyovg oe emouevo onueio avtol Tov
KEPAAALOV, KABWG KAl TIG GNUELWOELG OYXETIKA Pe TNV "Slapopowaon” 0To KedaAalo Alayeiplong.

4.4.3. YrootnpiCeL to FreeBSD Jaz®, EZ kat AAAOLG a@aLpoVUEVOLG 08NY0UG;

ATAWG AeLTovpyoLv. OL TEPLOGATEPES IO TIG CLOKEVEG aLTEG eival SCSI, kat €tol Selyvouvv cav SCSI
Siokot oto FreeBSD. To IDE EZ epgpaviCetat cav 08nyog IDE.

BeBawwbeite OTL €xeTe EVEPYOTOLOEL TUXOV EEWTEPIKEG GUOKEVEG TIPLY EKKLVHOETE TO GUGTNUA GG,

T'a va aAAGgete péco amobrikevong ev wpa Aettovpylag, eA€yéte TI¢ mount(8), umount(8), kat tnv
camcontrol(8) (ywa ocvokevég SCSI) 1} atacontrol(8) (ywa ovokevég IDE), kat eniong tLg oulnTioeLg
OYETIKA LE TN XPON QalpoVPEVWY 08NywV o€ eMOueVo TURa Tou FAQ.

4.5. ITANKTPOAGYLA KL TTOVTIKLA

4.5.1. YrootnpiCel to FreeBSD t0 USB TANKTPOAGYLO HOV;

To FreeBSD vmootnpiCet eyyevwg USB mAnktpoAoyila. Evepyomoujote tnv vmootnpgn USB oto
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/etc/rc.conf.

MoALg evepyomonOel n vmootiplén USB MANKTPOAOYiOL GTO GUGTNUA GAG, TO TANKTPOAGYLO TUTIOV
AT avayvwpifetal wg /dev/kbd0 kat To USB mAnktpoAdylo yivetal /dev/kbdl, av eival kat ta §vo
ovvSepéva oto cvoTnua. Av vtdpyel Lovo to USB mAnKTpoAdyLo, Ba avayvwplotel wg /dev/ukbdo.

Av Bélete va ypnowomoujoete 0 USB MANKTPOAGYlO OTNV KOvooAa, Ba mpémel va SnAwoete
OLYKEKPLUEVA GTOV 08NYy0 TNG KOVOOAQG va ¥XpnoLuomol)oel to vndpxov USB mAnKTpoAdyLlo. Autod
umopel va yilvel eKTeEAOVTAG TNV akOAoLON eVTOA} WG HEPOg TG Sladikaciag apykomoinong tov
OLOTAHUATOG:

# kbdcontrol -k /dev/kbd1 < /dev/ttyv@ > /dev/null

[Mapatnprote OTL av To0 MANKTPoAGyLo USB eival To povadiko mTANKTpoAdyLo, Ba eival Stabéoipo wg
/dev/ukbdO, kat n evtoAn Ba Seiyvel OTWG TAPAKATW:

# kbdcontrol -k /dev/ukbd@ < /dev/ttyv@ > /dev/null

'Eva KaAO PEPOG yla va mPocBECETE TNV mapandvw EVTOAN, elvat To apyeio /etc/rc.i386.

MOALG yivel avto, to USB mAnKTpoAdylo Ba mpémel va Aettovpyel kat oto X meplfdArov, xwpig
avdykn elSikwv pubuicewv.

H ev Bepuw ovvdeon kat armoocvvdeon USB mAnkTpoAoyiov, owg va un Aettovpyel akoua cwatd. Xag
OUVLIGTOUUE VA GUVEEGETE TO TANKTPOAOYLO TIPLV TNV €KKIVNGN TOU GUGTAUATOG, KAl VO TO AQY|OETE
OLVSEUEVO UEXPL TOV TEPUATIOUO, YLA VA ATTOPVYETE TLXOV TTPOPARUATAL

Aeite tn oeAi8a manual ukbd:(4) yla meplocOTEPEG TANPOPOPLEG.

4.5.2."EXw €va un-tumiko movtikt Tumov bus. Ilwg Oa t0 puvbuiow;

To FreeBSD vmootnpiCel movtikia tomov bus kat tov tomo InPort bus and kataockevaoteg Onwg
Microsoft, Logitech kat ATI. O muprijvag GENERIC 8ev mepiéyel tov anapaitnto 0dnyd cuokevng. I'ia
va mepdfete to mpoypagpa odiynong oto S1kO oag TTPOCAPUOCUEVO TLPNVA, TPOCHECTE TNV
axoAovOn ypauun oto apyeio pvbuicewv mupriva:

device mse@ at isa? port 0x23c irgb

Ta movtikia Tomov bus cuviiBwg €pxovtal pe SIKEG TOLG KAPTEG emekTaoNnG. EvSexouévwg va €xete
duvatdtnTa va pubuicete v kdpta oe Sagopetiky StevBuvon Bvpag kat IRQ amd avtd mov
eaivovtal mapanavw. LZuuBovievbeite To eyxelpidlo Tov movTIKIOU oag Kat tn oeAida manual mse(4)
Yl TTEPLOCATEPES TTANPOPOPLEC.
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4.6. IIwG UITOPW va XPNGLUOTOLI|CW TO TTOVTIKL U0V
TUTTOoL PS/2 (TOpTOG TTOVTLKLOU 1| TANKTPOAOYLOV);

To movtikt TOmov PS/2 vmootnpifetal eyyevwg To amapaitnto mpdypaypa o8Aynong, psm,
neplaupaveTal aTov mupriva.

Av 0 mpocapuocuévog MUPAVAG cag Sev ToV TEPLEXEL, TPoaBEaTe TNV akdAovdn ypauur oto apyeio
pubuicewv muPNVa, Kal HETAYAWTTIOTE Eavd TOV TLPHVA GAG.

device psm@ at atkbdc? irq 12

MOALG 0 TUPAVAG AVIXVEVGEL GWOTA TN cLoKeLH psmO Katd TV ekkivnon, BePfalwbeite OTL LIAPXEL N
avtiotolyn katoaywpnon yw to psm0 otov katdloyo /dev. Mmopeite va 7o SnuULOLPYNOETE

ypagpovtag:
# cd /dev; sh MAKEDEV psm@

OTav €yete elo€ABeL WG XpoTng root.

Mmnopeite va mapaieipete avtd to Pripa av xpnotponoleite FreeBSD 5.0-RELEASE 1
VEWTEPO UE evepyomonuévo to devis(5), kabwg ta anapaitnta apyxeia cuokevwWV Ba
SnuiovpynBovv avTdHATA KATW ATTO TOV KATAAOYO /dev.

4.6.1. Eivat suvatov va xpnotpomotn0ei o movtikt ue Kamolo Tpomo 5w amo
T0 TepLBarArov Tov cuaTiuatog X Window;

Av ypnowomoleite To0 TpoeMIAEYUéVo TpOypauua o8qynong kKovooAag, syscons(4), pmopeite va
XPNOLUOTIO)CETE TO SEKTN TOL TOVTIKLOV 0AG GE KOVOOAEG KELWEVOL YyLlA VA KAVETE QITOKOTH Kal
EMKOAANON Kewévov. ExteAéote Tov Saipgova Touv movTiklov, moused(8), KalL €vePyomolioTe TO
8€elKTn TOL MOVTIKLOV OTNV ELKOVIKY] KOVOOAQ:

# moused -p /dev/xxxx -t yyyy
# vidcontrol -m on

Omov T0 XxxXxx €lval T0O OVOUO GUOKEVG TOL TTOVTIKLOU KAl TO Yyyy €ival 0 TUTOG TOU TTPWTOKOAAOL
Tov. O Saipovag Tov movTiKLoL pnopel va avayvwpioel avtopata o €i80g ToL TPWTOKOAAOL yla Ta
TEPLOCOTEPA TIOVTIKLA, EKTOG artd TaALd oelplakd povtéda. Kaboplote To mpwtdkoAAo auto yla va
XPNOLWOTIOCETE TNV autouatn aviyvevon. Av avt 8ev SovAépel, Seite T oeAlda manual
moused(8) yla yla Alota pe vToaTNPLLOUEVOVE TUTTOVE TTPWTOKOAAWV.

Av éyete movtikL TOmov PS/2, anAwg mpooBeate moused_enable="YES" oto apyelo /etc/rc.conf ya va
ekkwvel o Saigovag Touv mMOVTIKIOL KOTA TNV €KKivnon. EmutpocBeta, av embuueite va
XPNOLUOTIOLE(TE TO SA{HOVA TOL TOVTIKLOU G€ OAEG TLG ELKOVIKEG KOVOOAEG, KAl 0L LOVO GTNV KOVGOAQ
ovoTHuatog, mpooOEote tn ypapun allscreens_flags="-m on" oto /etc/rc.conf.
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Otav ekteAeital o Saipovag Tov MOVTIKLOU, N TPOGPAc GTO TTOVTIKL TPEMEL VA cLVTOVICeTAL PETAEV
ToL Saipova Kat GAAWV TPoypPAUHAT®WY, 01w Ta X Windows. Kottagte oto FAQ tnv epwtnon I'ati to
TOVTIKL Lov 8ev SovAeveL oTa X; ylo TEPLOGATEPES TANPOPOPIEG OXETIKA PUE aLTO TO TPOPANUQL.

4.6.2. IIwG uTopw® va KAVW AITOKOTH KAl ETIKOAANGI KELUEVOL UE TO TTOVTIKL
O€ ULU KOVGOAU KELUEVOU;

MoOALg evepyomoujoete T0 Saipova Tov TMOVTIKLOV (8eite TNV mponyovuevn €voTnTa), KPATNOTE
TLEGUEVO TO TARKTPO 1 (TO aploTepd TARKTPO) KAl KLV OTE TO TTOVTIKL Yl Vo EMIAEEETE Lo TEPLOYN
Kelwévou. Katomw, méote 10 TANKTPO 2 (To pesaio MANKTPO) yla va TO EMIKOAANCGETE GTNV TMEPLOXN
ToL Spopéa. Me tnv mieon Tov MARKTPOUL 3 (8€€lOV MANKTPOUL) umopeite va "emektelveTe" TNV
ETIAEYUEVN TIEPLOYT KELUEVOV.

Av 70 movTikL oag Sev €xel peoaio MANKTPO, unopel va BEAeTE va TO EEOUOLWOETE 1] VA OAAGEETE TIG
Aeltovpyleg TWV TARKTPWY XPNOLUOTIOWVTAG TIG EMIAOYEG TIOU TAPEYOVTAL a0 Tov Saipova Tou
TIOVTLKLOV Agite Tn oeAlda manual moused(8) yla TG AEMTOUEPELEG.

4.6.3. To TOVTIKL UOU €XEL SLAYOPU EELTTVA TANKTPA KAl POSEAQ KOALGNG.
Mmopw va Ta XpnoLuomoujcw oto FreeBSD;

H amdvtnon, dvotuywe, eivat "e€aptdtal”. Ta movtikia pe €€tpa SuvatodTNTeG GLVIOWS ATALTOVV
eeldlkevpéva mpoypappata odiynong. Av to mpoypaypa 08ynong Tov TOVTIKLOU 1) TO avTioTolXo
TPOYPAUUA TOV XPHOTN 8V TAPEXOLY GUYKEKPLUEVN LITOGTAPLEN Yla TO TOVTIKL, Ba Aettovpyel wg
€va amAo movTikt §U0 | TPLWV MANKTPWV.

T'wa mBavi xprion g podérag oe mepLBdirov X Window, Seite tnv avtiotoyn evotnta.

4.6.4. IIwg popw va XpnoLuomTotjow to movtiki / trackball / touchpad ctov
(POPNTO UOVL LTTOAOYLOTI);

Agite TV amm@vTnon otnVv mPonyovUEVN EPWTNON.

4.6.5. IIwg popw va xpnoLuoTotjow to TARKTpo delete ato sh kat csh;

T'a To KéAvgog Bourne, mpocBéate TIG akdAovOeg ypaupuég oto apyxeio oag .shre. Aeite emiong T1g
oeAldec manual sh(1) xat editre(5).

bind A? ed-delete-next-char # for console
bind A[[3~ ed-delete-next-char # for xterm

T'ia To KéAvpog C, mpoaBéate TIg akdAovOeg ypauuég oto apyeio oag .cshre. Aeite eniong ™ oeAiba
manual tov csh(1).

bindkey A? delete-char # for console
bindkey A[[3~ delete-char # for xterm

T'la meplocOTepeG TANpopopieg, Seite avtr n oeAlda.
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4.7. ZUOKEVEG GELPLAKIG ETLKOLVWVIAG KL ALKTUWONG

4.7.1. Iloleg kapteG SiktLOL LTOGTNPiCeL TO FreeBSD;

T'wa tnv AN pn Alota, Seite TIg Znuelwaoelg YAKoU mov mapéyxovtal Ue kabe ékdoon tov FreeBSD.

4.7.2. YrootnpiCel to FreeBSD modems mtov Aettovpyovv pe tn Bondera
Aoylopikov 0twg Ta Winmodems;

To FreeBSD vmootnpiCel apketd software modems pe tnv Borbela enumpdobetov Aoyloukov. To
port comms/ltmdm mpocBétel vooTipEn ywa modems mov BacifovTal 6To SNUOPEG KUKAWUA
Lucent LT. To port comms/mwavem vrootnpifel To modem 1ov §LaBETOLY OL POPNTOL VTTOAOYLOTES
Thinkpad 600 kat 700 tng IBM.

Agev pmopeite va eykataotriioete to FreeBSD péow software modem. To Aoylopikd auto mpEMeL va
eykataotabel petd Tnv eykatdotacn tov FreeBSD.

4.7.3. YIApYEL EYYEVEG TPOYpaUUA 081)ynoNnG yla TIG kKapTeg Broadcom 43xx;
0y, Kat pdArov dev Ba vapeeL.

H Broadcom apveitat va Swoel Snuocla TANPOYOPIEG OYETIKA HE TOV TIPOYPAUUATIOUO TWV
OAOKANPWUEVWY TNG TTOV XPNOLUOTIOLOVVTAL € EQAPUOYEG ACVPUATWY SIKTUWYV, TBavOV eneldy Kat
TO TUAUO TOL TOUTIOSEKTN TNG KAPTAG eA€yyxeTal pe tn Porbela Aoyloukov. 'ia va amokTioouv
€yKpLon yla Tig Kapteg toug and to FCC, mpémel va e€ac@aiicovv OTL oL TeAkol yprioteg ev Ba eivat
oe 0éon va kavouv pubuicelg OMWG aAAay TNG oLXVOTNTAG AELTOLPYING, TWV TIOAPAUETPWV
Slapdpewong Kat NG LoxVog eKMOUTAG. AAAA Ywpl¢ TIG TAnpowopieg mMpoypappatiopoy, eivat
oxedov advvarto va ypagel mpdypappa 08 ynong.

4.7.4. TIoLeg KAPTEG TOAAATAWV GELPLAKWY BupwV vTOoaTNpPifovTaL ATTO TO
FreeBSD;

Yrdpyet pla Alota yla avtég atny evotnTa SL1a@opwv cuokevwv ToL EyyetptSiov.

Axopa @ailvetat 0TL AELTOVPYOVV Kal KATOLEG KAPTEG TTOV €lval AVTLYPAPES EMWVLUWY UOVTEAWYV,
el8ka 6oeg vootnpifovv O0TL eivatl cuuPatég pe TIg avtiotolyeg Tig AST.

Aeite ™ oeAlda manual sio(4) ywa meplocdtepeg MANPoWopieg oxeTKA Ue T PLOULON TETOLWV
KAPTWV.

4.7.5. lIwg umopw va euavicw tnv tpotpomn boot: oe pia ceLpLlakn
KOVGOAQ;

1. Anulovpynote muprva Tov va mepLeyeL TNy emtioyn options COMCONSOLE.
2. Anuovpynote o /boot.config kat ypdte péoa oe avto pévo tnv enroyn -P.

3. ATooULVSEDTE TO MANKTPOAGYLO QIO TO GUGTNUA.

Aeite T0 apyelo /usr/src/sys/i386/boot/biosboot/README.serial yla meplocotepPEG TANPOPOPLEG.
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4.8. XUOKEVEG 11(0V

4.8.1. IToleg kapteG oL vrootnpiovTal amd To FreeBSD;

To FreeBSD vmootnpiCet Sid@opeg KAPTEG YOV, cvumepAaupfavouévwy Ttwv SoundBlaster®,
SoundBlaster® Pro, SoundBlaster® 16, Pro Audio Spectrum 16, AdLib, kat Gravis UltraSound (ya
TePLocOTEPEG MANPoYopieg, Seite Tig IIAnpopopieg Exdoong tov FreeBSD kat tn oeAiSa manual
snd(4)). Yrmdpyet emiong meploployévn vmootiplen yla kdpteg MIDI mov eivat cvuPatég pe to
npdtuno MPU-401. Entiong vmootnpifovtal ot KAPTEG oL eival cLUPATEG Ye TO TPOTLTTO Microsoft®
Sound System.

To mapamdvw oyveL uovo ywa tov nxo! To mpdypauua o8iynong Sev vmootnpilel
Tuxov CDROM, SCSI 1} joysticks mov cuv8éovtal MAVW OE AUTEG TIG KAPTEG, EKTOG

o and tnv SoundBlaster®. Av xkat n Stemaer SCSI tng SoundBlaster® kabwg kat
kamota pun-SCSI CDROM vmnootnpifovtal §gv umopolVv woTOCo va Xpnotponotnfovv
yla ) Stadikacia ekkivnong.

4.8.2. YrapyeL Kaola AVGN yla To TPoAnuUa Tov RX0L 6TV KAPTA MOV TTOV
vrootnpifetal amod to pcm(4);

Kdroleg kapteg nyov, 0mwg n es1370, undeviCovv Tnv €vtacn Tov Nxov oe kabe exkivnon. IIpémnel va

exteAeite TNV akdAovON eVTOAN KAOE Popd oL EEKLVA TO Unyavnua:

# mixer pcm 100 vol 100 cd 100

4.9. AAAO VALKO

4.9.1. IIoleg AAAEG OLOKEVEG LITOGTNPLfoVTAL atO TO FreeBSD;

Agite 10 Eyyelpidlo ya ™n Alota Twv uLImOAOUTWY CLOKELWYV TTOL LITOGTNPLfovTal.

4.9.2. YrootnpiCetL To FreeBSD SLayeiplon evépyeLag yla To QopnTo pov
UTTOAOYLGTN;

Amé to FreeBSD 4.X kal Yetd, vmootnpifetat to APM oe cuykekplpuéva unyavnuata. Ileplocdtepeg
TIANPoWopieg unopeite va Ppeite oto apm(4).

A7 to FreeBSD 5.X kat petd, vmootnpifetal n Suvatétnta ACPI n omoia vmdpyel oe GA0LG TOUG
oLYXPOVOUG LTTOAOYLOTEG. Mmopeite va Bpelte meplocdtepeg mMAnpoopieg oto acpi(4). Av €va
ovoTnua vrootnpifet té6o APM 600 kat ACPI, umopeite va XpnolUomoujcete OTOL0 DEAETE. Xag
OULVLIOTOUUE VA SOKLUACETE Kal T VO KAl VA EMAEEETE AVTO OV KOAUTITEL KAAVTEPA TIG AVAYKEG
0ag.
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4.10. IIwg uropw va amevepyomoujow to ACPI;

[IpocBéote T ypauun
hint.acpi.0.disabled="1"

oto apyeio /boot/device.hints.

4.10.1. T'tati To Micron cVUGTNUA MOV KPEUAEL KATA TNV EKKivVNON;

Oplopéveg untpkég Micron vAomowovv to PCI BIOS pe un TUTOTMOLNUEVO TPOTO, TPOKAAWVTAG
npoPAfuata otnv ekkivnon tov FreeBSD, kabwg ot PCI cuokevég ev pubuiovtal oTig Stevbivvoelg
IOV AVAPEPOVTAL.

T'a va mapakdppete o mpoPAnua, anevepyonowjote Tnv enthoyr "Plug and Play Operating System"
amno to BIOS.

4.10.2. H 8iokéta ekkivnong kpeudet atn untpkiy ASUS K7V. IIwg pmopw va
70 SL0pBwow avTod;

X11g pubuiocetg Tov BIOS, anevepyomoujote Tnv emtioyn "boot virus protection”.

4.10.3. T'wati n PCI kapta Siktvov pov tng 3Com® S&v AeLTOLPYEL HE TO
Micron vTTOAOYLGTI] MOV;

Oplopéveg unTpwkég g Micron €xovv un-tumomounuévo PCI BIOS to omoio 8ev pubuilel Tig
ovokevég PCI otig StevBuvoelg mov avagepovtal. Auto Snulovpyel mpofAfuata Katd tnv ekkivnon
Tov FreeBSD.

T'a va mapaxkappete To mpofAnua, anevepyonowjote tnv enioyn "Plug and Play Operating System"
and o BIOS.

4.10.4. H PCMCIA xapta uov dev Aettovpyel. BAEmw 10 €€\¢ uivopa: chbo:
unsupported card type detected. Tt pmopw va KaAvw;

Mmopeite va Sokludoete va xpnolpuonouoete v apyk vAomoinon OLDCARD. TpomomoLw|oTe T0o
apyelo puOULONG TOL TTLPHVA CAG, KAL APALPECTE TIG AKOAOLOEG YpaUUEG:

device cbb
device pccard
device cardbus

Metd mpocbeéate:

device pcic
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device card 1

MeTtayAwttiote ava Kal €yKaTacTAOTE TO VEO TTUPNVA OTIWG TepLypd@etal otnv Pubuion ITupriva
Tov FreeBSD.
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Chapter 5. Avtiuetwmion IIpoBAnuatwv

5.1. Twati to FreeBSD Bpiokel AaBog mocOTNTA LVAUNG;
AvTO o@eidetal oTn SLaPopd YETAED PLOLKWV KAl ELKOVIKWY SLlevBuvoewy Hvijung.

H oVuBacn mov katd Baon akolovbeital ato VAKS Tov PC, eival va xpnolpomnoteital n uviun LeTagL
3.5G kat 4G ywa €186 okomo, cuvRBWS yla TNV TPocPacn oe kKapteg PCL. AuTto €xel WG anmotéAeoua
va unv yropel va avtiotoynbel euokn uvijun o auth Tnv mepLoyn Sltevbvvaoewv.

To VAWKO Tov LVToAoyLloTh oag Ba kabopioel TL ylveTal ye TNV Uviun 7OV KAVOVIKA ep@avifetal o
avti T 0€on. AvoTuXWG, O KATOLEG TIEPUITWOELS TO LVAKO 8ev KAvel TIMOTA, Kal YAVETAL N
duvatotnTa xprong twv teAevtaiwv 500M pviung RAM.

EVTUXWG, OTIG TIEPLOGATEPEG TMEPUITWOELG TO VALKO avakatevBuvel tn uvniun oe vypnAotepn 0€on,
waoTe va eivat akopa suvvatn n xprion ™e. Auto unopel wWoTOCO VA 0aG TPOKAAETEL KATTOLA GUYXLON
av TapakoAovBeite Ta unvoyata ekkivnong.

Xtnv 32 bit ék8oon tov FreeBSD, n uvAun eaivetat va €xetl xabel kabwg avakatevbuveTal madvw and
Ta 4G, ta omola Sev eival mpooBacipa and 32 bit muprva. LTy mepintwon avti n Avon eivat va
eTagete éva mupniva tumov PAE. Aeite avut)v tnv kataywpnon oto FAQ ywa mepLoCOTEPES

TIANPOQOPLEG.

Xtnv 64 bit ék8oon tov FreeBSD, | 6tav ypnotpomoleitat mupivag tumov PAE, to FreeBSD 6a
aviyvevoel kat Ba avakatevbvvel ocwotd T UVAUN woTe va eival ypnowomoujowun. Katd tnv
exkivnon wotdoo, umopet va @aivetat 0tL o FreeBSD aviyvevel meplocdTepn Pviun amo avty mou
€XEL OTNV TTPAYUATIKOTNTA TO GVOTNUA. AVTO lval UGLOAOYLIKO Kal N SlaBéotun pvnun Ba Slopbwbet
Kabwg oAokAnpwvetal n Stadikacia Tng ekkivnong.

5.2. O 6KANPOG LoV S10KOG EXEL YAAATUEVOULG TOUELG. T
WITOPW VU KAVW;

Xtouvg Siokouvg SCSI, o 08nyodg umopel ouvnBwe va emavatomobeTioel avtépata ta Sedopgéva oe
EVAAAOKTIKOUG TOpElG. QoTO00 oL Teplocdtepol Siokol €pyovtalr pe Tnv uvatotnTa auvTh
QIIEVEPYOTIOLNUEVT).

Tl va €vepyornou|oeTe TNV €NAVATOTOOETNON XOAAOUEVWY TOUEWV, EMEEEPYAOTEITE TNV TPWTN
oeAiba katdaotaong Tng cvokevig (modepage), Sivovtag TNV MAPAKATW eVTOAN (WG root):

# camcontrol modepage sd@ -m 1 -e -P 3
Kal aAAGETe TG TIpEG Twv AWRE kat ARRE a6 0 oe 1:

AWRE (Auto Write Reallocation Enbld): 1
ARRE (Auto Read Reallocation Enbld): 1
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Ot ovyypovol o8nyot Tumov IDE €xouv emiong evepyomolnueévn amd To EPYOCTACLO TN SuvaTOTNTA
ENOVATOTOOETNONG XOAACGUEVWV TOUEWV.

Av 8eite mpoelSomoloelg oyeTIka Ye Yahaouévoug Toueig (oe omotodnmote eidog Siokov), elval wpa
va oke@telte va aAld&ete Tov 06nyd. Towg UTOPECETE va XPNOLUOTOUJCETE TO SLAYyVWOTIKO
npdypappa mov Sivel 0 KATACKELAOTI|G TOL 8{0KOVL yld VA ATOUOVWOETE TOVG XAAAOUEVOLC TOUEL,
OAAG 0TV KaAUTEPN TEPiMTWON amAwg Ba kepdioeTe Alyo meEPLOGOTEPO XPOVO.

5.3. T'wati To FreeBSD 8ev aviyvevel tov eAeyktr) SCSI
otov HP Netserver;

To mpoPAnua avtd elvatl yvwotd. O evowuatwuévog otn UNTpkrn eAeyktig SCSI tov HP Netserver,
xpnotpomnolel ovvdeon TUmov EISA kal kataAapupavel tn 6€on EISA pe apBuo 11. Me tov Tpdmo avto,
0Aeg oL "mpayuatikég" vmodoxE€g tumov EISA Bplokovtat mpwv amd avtr. Qotoco, N MEPLOXN
Stevbvvoewv Twv vmodoxwv EISA pe aplOud = 10, cuykpovetat pe v meployn Stevbvveewv tov PCI,
kal to FreeBSD otn onuepvr tov popei, 8ev pumopel va xelplotel cwotd avty Tnv KatdoTaon.

'ETOL, yla TNV wpa, TO KAAUTEPO TOL umopeite va KAvete eival va moploTtavete OTL §ev LTTAPYEL
oLyKpovon Slevbivvoewy :) Kal va avepacete v emaoyr EISA_SLOTS tov mupAva otnv Ty 12.
Metaylwttiote €melta Lavd Ttov mupnAva, ONMWG TEPLYPAPETAL OTNV OYETLKI] KATOYWPNGON TOL
Eyxetpt8iov.

duokd avtod eival éva mpoBANUA avTioToL 0 PE TO avyo Kal TNV KOTad, 060 aPopd TNV EyKATAGTAON
evog TETOlOL unyaviuatog. T va mpoomepAceTe TO0 TPOPANUA, LTTAPXEL e8IKA TPOPAeYn oTO
UserConfig. Mn xpnotuomnoujoete to "visual" interface, aAAG TNV ypapun evioAwv. AmAwg ypayrte:

eisa 12
quit

oTNV TMPOTPOTH, KAl €YKATAGTHOTE TO CLOTNUA 0aG OMWG LVABWG. LG GULVIGTOVUE WOTOGO Va
UETAYAWTTIOETE KAl VA EYKATACTHOETE TO §IKO 6AG TTPOCAPUOCUEVO TTLUPVA.

EveAntiotovpe 4Tl o UEANOVTIKEG EKEOTELG, Ba LTTAp)EL KaAUTEPN SLOPOwWON Yl TO TPOPANUA AVTO.

Aev umopeite va ypnowwomnoujoete Sloko oe katdotaon dangerously dedicated
o (emikivbuva ogoolwpévn) pe tov HP Netserver. Aeite avt 1 onueiwon yu
TIEPLOCOTEPEG TTANPOPOPLEG.

5.4. BAETT®W cLVEYELA unvouaTa Tov TVTTOoL edl: timeout.
Tt onuaivovuyv;

Ta ynvopata avtd mpokaiovvtal cuvhBwg amd Slevé€elg ota interrupts (m.x. V0 KAPTEG TIOL
xpnowdomolovv to 8o IRQ). Exkivrote pe tnv emAoyn -C Kal aAAAgTe v kataywpnon edo/de0)...
woTte va ovuPadidel ye To VAKO oag.

Av ypnowomoteite tnv ovvdeon BNC tng kdptag Siktvov oag, {owg va Seite emiong avtioTolya

37


https://docs.freebsd.org/el/books/handbook/kernelconfig/#kernelconfig
https://docs.freebsd.org/el/books/handbook/kernelconfig/#kernelconfig

unvouata oe mePUTTwon MPOPANUATIKOU TepUaTiopoL. T'a va eAéyEete tnv mepinmtwon avth,
ouv8éate €va TeppatioTy amevbeiag otnv kapTa (Ywplg kaAwdlo) kal deite av oTapatiocovv Ta
unvouata.

Kdmoleg kapteg ovpPatég pe NE2000, Sivouv avutd to uvopa av §gv vmdpyel ovvdeon atn BVpa UTP
1 av T0 KaAwdlo eivatl armoouvseuévo.

5.5. Twati oTaUATNOE VA AELTOVPYEL N KAPTA U0V
3Com® 3C509 ywpig va vITAPYEL EUPUVIIG AGYOG;

H xdpta avt €eL Tnv Kok cuvnbela va Yavel Tig pubuioelg TnG. AVavewaoTe TIG, XPNOLUOTOLWVTAG
70 BonOnTKd Mpoypauua DOS 3¢5x9. exe.

5.6. 0 EKTLUTTWTNG UOVL OTNV TAPAAANAN OVpa elval
ATTEATLOTIKA apyO0G. TL umopw va Kavw;

Av T0 povo mpofAnua etval o vePPOALKE apydg EKTUTWTAG, unopeite va Soklpdoete va aAAdgeTe
NV Katdotaon Asttovpylag Tng mapAAAnAng Ovpag OMWG TEPLYPAPETAL OTO KEPAANLO TOU
Eyxelptdiov oxetikd pe v Eykatdotaon Ektunmw).

5.7. Twti Ta TPOYPAUUATA UOV TTEPLOTACLAKA
TepUatiCouv ue cpaiua Signal 11;

Ta oc@dAyata tumov Signal 11 Snuovpyovvtatl o6tav pla Slepyacia mpoomabel va mpoomeAdoet
TEPLOXY] LVAUNG Yl TV oTtola Sev €xel TApeL Adela amd T0 AELTOVPYIKO cvoTnua. Av cupfaivel kATl
TETOLO O€ (PALVOUEVIKA TuYala XpoviKd Slactriuata, Ba TmPEmeL va apyioceTe va To0 EPEVVATE TTOAV
TIPOCEKTIKA.

Ta mpoAjuata avtd cLVHBWG 0PeIAOVTAL GE KATTOLOV QITO TOVG TAPAKATW AGYOUG:

1. Av 70 TpOPANUa ep@aviCeTal HOVO OE ULo CLUYKEKPLUEV EQAPUOYH TNV OTT0la AvanTUoCoETE £0¢(C,
elvat mBavwg Adboc¢ otov §1k6 cag KWSLKa.

2. Av 10 mpoPAnua Bploketal oe TuRua Tov Bactkov cvoTnuatog tov FreeBSD, unopel emiong va
elvatl mTpoPANUATIKOG KWSIKAG, AAAA TIG TTEPLOCOTEPES POPEC, Ta MpoPAfuata avtd Bplokovral
Kat Stopbwvovrtal mpv StavepnBolv oTovg TTEPLECOTEPOLGS and €0dg ov StaPdalete to FAQ (ywa
TO AGY0 QUTO AAAWOTE LTIAPXEL KaL N YPAUUN avATTLENG -current).

T'a mapddetypa, €vag ypnyopog TpOTog va SlamoTwoete 0Tl €V TTPOKELTAL Yld TTPOPBANUA TOL
FreeBSD, elvat av to mpoPAnua ep@avifetal Katd Tn UETAYAWTTION KATTOLOL TTPOYPAUUATOC, OAAA
KaBe @opa kal og SLapopeTikd onueio.

T'a mapadeypa, vtobéate OTL ekteAeite éva "make buildworld", kat n YETAYAWTTION ATTOTLYXAVEL
Kata tnv eme€epyacia Tov apyeiov Is.c oe Is.0. Av ekteAéoete Lava "make buildworld”, kat n
UETAYAWTTION otayatioel oto (8lo onueio, mpokelTal mpdyuatt ywa mpofAnua ota apyeia tov
build — Sokipdote va avavewoete TOv Tnyaio kKwdka kat va Eavampoomadioete. Av 1
UETAYAWTTLON QITOTLYXAVEL AAAOV, aLTO 0XeSOV alyovpa o@eileTal oe TPOPANUATIKO VALKO.
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TL mpénel va KAveTe:

LTV mpwTn neplttwon umopeite va xpnolponowjoete kamowo debugger omwg o gdb ywa va Bpeite
70 onuelo oTo Mpdypappa ye Tnv mpofAnuatiky dtevbuvvaon kat va to SlopbwoeTe.

X1 Sevtepn mepintwon, Oa mpénel va emaindevoete 6TL eV @TAlEL TO VAKO 0aG.
LTI ouvnOLlopéveg attieg avtov Tov TPoPARUATOG, TEPLAAUBAVOVTAL:

1. Ot oxAnpol oag Siokol pnopel va vepOepuaivovtat. EAEYETe OTL AelTOLPYOUV OL AVEULOTPEG GTO
koutl oag. Av 8gv Aeltovpyovy, eival mBaveé ot Siokol oag (kal {owg kat dAAa eEapTtiuaTa) va
vnepBepuaivovral.

2. O emelepyaotic oag €xel vmepbepuavbel: Avtd pmopel va ovufel oe mepimtwon 7oL TOV
AELTOVPYELTE 08 PEYOAUTEPN oLYXVOTNTA atO TNV Kavoviky (overclocking) i av to aveplotnpdxt
TOVL emegepyaoty €xeL OTAUATAOEL Va AeLTovpyel. Le kK4Oe mepinTwon, Ba mpénel va eEac@arioete
OTL XPNOUOTIOLEITE TO VAIKO 0OG OCUHQWVA WPE TG TPOSLAYPAPEG TOV, TOVAAXLOTOV yld OGO
Staotnua ypeldletal ywa va emAvoete 0 mPOPAnua. T moapddetyua, av €xeTe KAVEL
overclocking, emotpéYPte TOV EMEEEPYATT) OTNV KAVOVIKH TOL GLYVOTNTA.

Yyetkd pe to overclocking, onuewwote emiong OTL elval @TnNVOTEPO va €YeTe €va TLO aApyod
oLOTNUA atd €va KATEGTPAUUEVO TIOL Xpelaletal avtikataotaon! Eniong n kowotnta yevikd dev
0a ocag avtipeTwmiosel pe Katavonon av avaeeépete mMPoPARUATA TOL TapovcldlovTal oe
OLOTAUATA TIOV AELTOVPYOVV EKTOG TPOSLAYPAPWYV, €lTE ECEIG TILOTEVETE OTL N AELTOLPYLA TOUG
elvat ao@aiig, eite oyL.

3. IlpoPAnuUaTIK pvAun: Av €xete eykateotnuéva meplocdtepa amo €va SIMMS / DIMMS,
aQaLPEOTE TA KAl TTPOCTIOONOTE VA AELTOVPYAOETE TO Unxdavnua pe €va-£va YWpLloTd woTe va
evtomnioete To MPOPANUa o€ emineSo evog SIMM / DIMM, 1| iowg o€ éva cLVELAGHO TOUG.

4. Ynep-awol680&eg pubuioelg untpkng: Ltig pubuicelg tov BIOS, Kal o€ KATOLEG TIEPUITWOELS OE
pubuicelg otn UNTPKA YEOW PBPaYUVKLKAWTAPWVY (jumpers), LITAPXEL N SuvaTdTNTA UETABOANG
SLlAQOPWV YPOVIOUWV. LTI TEPLOCOTEPEG TMEPUITWOELG Ol TIPOETAEYUEVEG pubuioelg eivat
eNMapKelg, Kal (owg Snuiovpynoete mpofARuata av pubuicete TOAD YaunAd TIG KATAGTAGCELG
avapovig (wait states) tng RAM 1| 6€oete ato BIOS tnv emioyf "RAM Speed: Turbo". Mia kaAR
8¢a elval va emotpéete TIg pubuiocelg Tov BIOS 0TI TTPOEMIAEYUEVEG, OAAL TIPLV TO KAVETE,
ONUEWOTE KATIOL TLG SLKEG 0.

5. AvemapKig 1] Kakng moloTnTag tpo@odocia otn untpkn. Av €xete kapteg I/0, okAnpovg Siokoug
1 CDROM ot0 ovotnua oag mov 8ev xpnolyomoleite, Soklpudote va Ta AQALPECETE 1| va
QTTOCVVEECETE TIPOCWPLVA TNV TaApPo)] TPOPodociag TOLG Yyl va SLAMIOTWOETE AV TO
TPoPOS0TIKO cag umopel va Stayelplotel pikpdtepo @optio. 'H amlwg Soxkiudote €va dAAo0
TPOPOSOTIKO, KATA TpoTiunon €va Pe Alyo peyaivtepn oL (yla mapadetypa av 1o TpEXOoV oag
TPOPOSOTIKO e{val OVOUaOTIKAG LoxVog 250W, SoklpdoTte €va Loyvog 300W).

Oa mpémel eniong va StaPdoete to SIG11 FAQ (to omoio @aivetal mapakdtw) To omnoio meplhappavet
eCALPETIKEG eMECNYNOELS YLa OAQ ALTA TA TTPOPARUATA, AV KAl TTOAAEG ATTO AVTEG elval YPAUUEVESG At
NV okortd Tov Linux®. Eva evdla@épov tuijpa tov SIG11 FAQ elival kal auto 7oL avagEPETAL OTNV
mOAVOTNTA VA NV aviyveLETAL TPOPBANUATIKY UVAUN aTtd SLayVWOTIKA TPOYPAUHATA 1| CUCKEVES
eAgyyou.
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TéAog, av timota amd ta mapandvw Sev Bonbroel, elval mBavov va €xete evtomioel éva mpofAnua
(bug) oto FreeBSD kat Ba mpémel va akoAovbnoete TIg 0dnyieg ylwa va otellete avag@opd

TPOPANUATOG.

Mmopeite va Bpelte ekteTapévn avdAvon oto FAQ oyetikd pe to mpofAinua SIG11.

5.8. To cVoTnUA pov otauatdael eite ue Fatal trap 12:
page fault in kernel mode, 1} ue panic:, dgiyvovtag kat
uLa GELPA amd mAnpoopieg. TL TPEMEL va KAVW;

H opdda avdmtuéng tov FreeBSD evSiapépetatl Slaitepa ywa avtd ta AdOn, aAAd ypelaletat
TEPLOCOTEPEG TANPOPOPLEC EKTAG atd TO HvLa AdBovg Tov BAETETE. AVTLYpAYTE TO TTANPEG LVLUQ
Kal émelta ovpPovAevbeite Tnv evotnTa Tov FAQ oyxetikd pe ta kernel panics, Snulovpyfiote éva
mupnva pe dvvatdtnta eko@aApdtwong (debugging kernel) kat ekteAéote €va backtrace. Autd
uopel  va axkovyetat SUVOKOAO, OAAA 8ev  YPELAledTE  OTNV  TPAYUATIKOTNTA YVWOELG
TPOYPAUUATIONOV. APKel va akoAoLONoETE TIG 08NYies.

5.9. T'wati n 000vn pov pavpifel KoL YaveL To
GLYXPOVLOUO TNG KATA TNV EKKILVNON);

[Ipokeltal yla yvwotd mpofAnua pe v kdpta ypaekwv ATI Mach64. To mpdBAnua eivat étL n
KapTa avth xpnotyomolel tnv StevBuvon 2e8, n omola ypnotpomnoleital eniong Kat anmo tnv TETapTn
oelplaxn Bvpa. Adyw kdammolov mpoPAiuatog (f g oxedlaong) tov mpoypduuatog odynong sio(4),
70 mpoOypauua OxL uovo Ba mpoomadroel va aviyvevoel autr tn §tevbuvon akoua Kal av Sev €xete
TETAPTN OELplOKy BVpa, aAAA akdua Kol 6TV MEPIMTWON MOV €XETE AMEVEPYOTIOLOEL TN GELPLOKN
BVpa sio3 (SnA. Tnv téTaptn) n omoia PUoLOAOYIKA xpnotpomolel avty tn Sltevbuvon.

MéyptL va §Lopbwbel To mpoOPANUa avTd, umopeite va ¥PNOLUOTIOLCETE TO MAPAKATW TEXVATUA YLO VA
TO TAPAKAPYETE:

1. Tpdyte -c otnv mpotpomy ekkivnong. (Me tov Tpomo autd Ba BdAeTe Tov MUPRVA G KATAGTACH
pLvBbuLoNG).

2. AmevepyomolnoTe TIG sio0, siol, sio2 kat sio3 (6Aeg). Me Tov Tpdmo avtd To TPoypapua o8ynong
Sev evepyomnoleital kav, apa §gv Snuiovpyeital TpoPAnua.

3. T'pdyre exit yla va ouveyioete tnv ekkivnon.

Av B€\eTE VA XPNOLUOTIOU|OETE TIG OELPLAKEG OVUPEG, Ba TPEMEL va SNULOVPYACETE VEO TTLPNVA, UE TNV
axkoAovOn petatporm: Lto apyelo /usr/src/sys/i386/isa/sio.c Bpeite T0 mpwTo onueio oL ep@avifeTat
TO AAQAPLOUNTIKO 0x2e8 KAl APALPESTE ALVTO TO AAPAPLOUNTIKO Kal TO KOuUa 1oL BplokeTal mpLv amo
avtd (kpatiote T0 KOUpa mov Pploketal petd). Akolovbrote twpa T ouvvnbloyévn Sladkacia
Snuiovpyiag véou muprva.

Axopa xat YeTd TNV €@apuoyn avtwv Twv Slopbwoewv, (owg avakaAvpete OtL To cLoTnua X
Window 8ev Aettovpyetl owotd. Av cupfaivel avuto, Pefawwbeite dTL xpnotlpomnoteite €kdoon 3.3.3 1
ueyaAvtepn tov XFree86™. Ao Tnv €k800rn auTh Kal PHETA, VTTAPYEL EVOWUATWUEV LTTOGTNPLEN Yld
Kkapteg Mach64 kal eniong StatiBetal e¢elSikevuévog egumnpetnTig X yla TNV KAPTA AUTH.
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5.10. I'iati T0 FreeBSD cUoTnUA LOL XPNOLUOTOLEL UGVO
64MB RAM, €V 0 LTTOAOYLGTIIG MOV €XEL
gykateoTnuéva 128MB;

EZattiag tov tpomov pe tov omoio to FreeBSD Stafddlet o péyebog g uvnung amo to BIOS, pmopet
va aviyvevoel povo 16 bits peyebog oe Kbytes (65536 Kbytes = 64MB) (] kat Atydtepo... OplopEvVa
BIOS &ivouv mpokaBoplopévo péyebog uviung 16M). Av éxete meplocdtepa and 64MB, to FreeBSD
Ba mpoomadioel va Ta aviyvevoel. H aviyvevon wotdoo umopel va amotuyeL.

T'a va mopakaupete o mpOPANUa, Ba TPEMEL va XPNOLUOTOUJOETE TNV EMAOY TOL TLPHvVA TTOV
@aivetal mapakdtw. YAp)eEL TPOTTOG VA ANPBOVY TARPELG TANPOPOPIEG OYETIKA PUE TN UVAUN aTTO TO
BIOS, aAAd oto bootblock 8ev umdpyel apkeTtodg Ywpog yla va yivel avto. Kdmowa pépa, otav
SopBbwBel To mpOPANUa TNG EAAenPng xwpov ota bootblocks, Ba ¥pPNOLUOTOL|COVUE TIG EKTETAUEVES
AetTtovpyieg Tov BIOS yla va avaktjioovpe MTAPELG TANPOPOPLEC OYETIKA Ye Tn uviun. T'a v wpa,
TIPEMEL VA TTEPLOPLOTOVYE GTNV pLOULON TNG AVTIOTOLXNG EMAOYIG TOL TLPHVA.

options "MAXMEM=n"

Omnov 7o n eivat To péyedog g uvAiung oe kilobytes. Twa pnydvnua pe 128 MB, Ba mpémel va
xpnolpomoujoete To 131072.

5.11. To cVGTRUA LoV EXEL TTEPLEGOTEPO atO 1 GB RAM,
KaL Taipvw panics pue unvopata kmem_map too small.
ITov eival 1o TpoOBANUQ;

duoLoAoyIKd, To FreeBSD ypnowuomotei To uéyebog g eykateotnuévng uviung ya va kabopioet pa
oelpd atd TAPAUETPOLG TOL TLPHAVA, OMWG TO UEYLOTO aplOuo apyxeiwv mov umopel va eivat
Tavtdypova avolytd. Xe ovotjuata pe meplocdtepn amd 1GB pviun, avtég o pnxavioudg
"auTopatng pubulong peyebwv" owg emAELel TIHEG oL omoleg va elvatl oAy vnAgg. Katd tnv
exkivnon, o muprvag ekywpel Sldpopoug mivakeg Kal GAAEG S0UEG, oL omoleg KataraupBavouvv tov
ePLocOTEPO SLaBETLUO XWPO TOv. ApydTepa, KaBwG To cVOTNUA AELTOVPYEL, 0 TVPAVAG SEV €xeL AAAO
XWPO yLa SUVAULKEG EKXWPHOELG UVUNG, Kal Snulovpyeltat panic.

Anuovpynote To 8k6 cag Tupnva, Kat mpocBeote TNV emAoyn VM_KMEM_SIZE_MAX oto apyeio
pvbuicewv TOUL, woTte va avgnoete TO pEyloTo pEyeBog oe 400 MB  (options
VM_KMEM_SIZE_MAX=419430400). Ta 400 MB @aivetal va €enapKovV yla unyaviuata pe uéyebog uvnung
w¢ 6 GB.

5.12. To cboTnUAa pov &ev £€xeL 1GB RAM, kal TAAL OUWG
70 FreeBSD dnuilovpyel panic ue to unvoua
kmem_map too small!

To panic Selyvel 0TL TO oVoTnUa €xel pelvel amd €KOVIK UvAUN yla TTpoowplvh amobikevon
deSopévwv Siktvov (network buffers, kat el8ikotepa mbuf clusters). Mmopeite va avioete 10
uE€yebog NG elkoVIKAG uvnung mov StatiBetat ywa mbuf clusters, akoAovBwvtag TIg 08nyieg otnv

41



evotnta Opla Atktvov tov Eyyetpidiov.

5.13. T'wati Taipvw to unvoua Aaboug /kernel: proc:
table is full;

O mupnrvag tov FreeBSD emitpémel kAOBe xpovikn oTiyu] TV Umapén evog CLUYKEKPLUEVOL aplOuov
Stepyaciwv. O aplBuog avtdg BaoiCetal otnv emaoyr MAXUSERS Touv mupriva. To MAXUSERS emnpeddet
eniong katl dAAa o6pla péosa atov MupRva, OTWG N TPOCWPLVY Uviun Tov §ikTvov (network buffers)
(8elte v mponyovuevn epwtnon). Av To unxavnua ocag Aettovpyei oe vPNAd @opTio, (owWG €xeL
vonua va avénoete v entioyn MAXUSERS. Me tov Tpomo auto, padl ue to péylato aplouo Siepyaciwv,
Ba avgnboviv kat dAAa 6pLa ToL CLOTHUATOG.

F'a va puvBuicete tnv T Tov MAXUSERS, Selte tnv evotnta Opla Apyelwv/Alepyaciwv Tov
Eyxelpt8iov. (Av kal n evOTNTA ALTH Ava@EPETAL GE avolyTd apxeia, Ta dta dpLa LoyvoLV Kat yla TLG
Slepyaoieq.)

Av 10 unxdvnua oag Aettovpyel oe yaunAd @optio, aAAd exteAel peydio aplOud Siepyaciwv,
umopeite anmAwg va pvbuicete Tov aplOud Tovg aAAdovTag TRV T ™G LETABANTAG kern.maxproc. Av
nipénel va pvbuioete avthi ™n petaPAnty, Oa mpémel va tnv opicete ato apyeio /boot/loader.conf. H
puOulon Sev Ba oyvoel YEXPL VA EMAVEKKIVACETE TO ovoTnua. o meplocdtepeg mMANpPopopieg
OXETIKA UE TIG HeTaBANTEG TOL TTUPHVA, Selte TIg oeAldeg manual loader.conf(5) kat sysctl.conf(5). Av
OAeC avTEG oL Slepyacieg ekteAovvTal and éva uovo YprRotn, Ba mpémnel eniong va pubuioete TV TN
™G peTaPAntg kern.maxprocperuid wote va elvat katd €va pkpotepn amd v véa TR ™G
kern.maxproc. (IIpé€met va elval katd €va HKPOTEPN, ylatl vmdpyxel mavta €va mpoypauua
OLOTAUATOGC, TO iNit(8), TOL TTPEMEL VA eKTEAE(TAL CUVEXELQL).

Fa va ylver poviun pla aArayrn evog sysctl, tomoBetiote v KATdAANAn T oto apyelo
Jetc/sysctl.conf. IleplocOTeEPEC MTANPOPOPIEG yla T PLOULON TOL GLOTAUATOG PE TNV XPNON TOU
sysctl(8), umopeite va Bpeite otnv evotnta Pubuicelg péow sysctl Tov Eyxetpiiov.

5.14. Twati maipvw to unvopa Addovg CMAP busy otav
ETAVEKKLVW UE VEO TLPNVAQ;

H Aoy Tou ovotiuatog mou mpoomabel va aviyvevoel TUXOV TOALEG eEKSOCELS TWV apyelwv
/var/db/kvm_*.db kdmoleg popEg amoTuyXAVEL Kal N XPrion avOouolwy eKEOCEWV UTTOPEL G€ OPLOUEVES
TIEPUTITWOELG VA 08NY{OEL GE panic.

Av oag ovpfel auTo, EMAVEKKLIVAOTE 0€ KATAGTAON VOGS XproTn (single user) kat ypayre:

# rm /var/db/kvm_*.db

5.15. Tuonuaiver To uvoua ahcO: brkadrint, Illegal
Host Access at seqaddr 0x0;

Yrdpyet pua §téven pe v kapta Ultrastor SCSI Host Adapter.
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Katd tn Sudpkela tng Sadikaciag exkkivnong, €loéAbete oTo pevov pubuicewv Touv mMuprAva Kot
amevepyomoujote T cvokevn] uhal, n omola eivat avth MOV MPOKAAEL TO TPOPANUA.

5.16. 0Tav EEKLVW TO GVGTNUA U0V TTALPVE® TO AdB0G
ahcO0: illegal cable configuration. H kaAwdiwon pov
elvaL owotn. Tt ovuPaivey;

H untpwn mAakéta cag Sev €xel Ta amALTOUUEVA EEWTEPLKA KUKAWUATA (OTE VA LTOOTNPLleL
avTtéuato tepuationd tov StavAov SCSI. Avti va Bacifeote 6TOV AUTOUATO TEPUATIONO, SNAWOTE GTO
SCSI BIOS t0ov 0waoTd Tepuationd yla n SLdtagn cuokevwy mov €xete. To mpdypayua 08ynong tov
AIC7XXX 8ev umopel va kabopioel av eivat Slabéolpo 10 KUKAWUA TTOL YPNOLUOTOLElTAL Yyl TNV
aviyvevon tov kKoAwdiov (dpa Kat Tov avTouatTov tepuatiopov). To mpdypappa 08iynong voBETet
OTL VTtdpyeL VTOGTAPLEN, EPOCOV oL pubuicelg ov mepleyovtal atn oelplaky EEPROM avagépouv
"aQUTOMATO TEPUATIONG". EZuXVvd, XWPIg TO €EWTEPKO KUKAWUA aviyvevong Tov KaAwdiov, T0
npdypauua o8iynong Ba puvbuifel Aavbaopéva tov TepUATIONS, KATL TOL prtopel va Snulovpynoet
MPOPANUa otnVv aglomotia Tov StavAov SCSI.

5.17. Twti To Sendmail Siver To uvoua AaBouvg mail
loops back to myself;

Avto meprypagetat oto sendmail FAQ 0mwg @aivetal mapakdtw:

* Malpvw pnvOpoTa AdBoug "Local configuration error” omwg To:

553 relay.domain.net config error: mail loops back to myself
554 user@domain.net... Local configuration error

Mwg pmopw va emLAbow To MPOPANPA;

‘Exete CntioeL va koTeuBOveTe To mail mpog To domain (m.x. domain.net)
mpoc K&moLo ouykekpLpévo pnxbvnpa (otnv mepimTwon ouTh, TO
relay.domain.net) ypnoiLpomorwvTac pLa eyypogn MX, oAA& To pnydvnpa
mou kével Tnv avokoTeVBuvon bev avayvwpilel Tov €auTd TOU WC
domain.net. [lpooBéoTe TO domain.net oto /etc/mail/local-host-names
(av xpnoipomoreiTe TOo FEATURE(use_cw_file)) f mpoobéaTe

"Cw domain.net" oto /etc/mail/sendmail.cf.

H tpéyxovoa €kboon tov sendmail FAQ 8ev ocuvvinpeital mAgov pe kdbe éxdoon touv sendmail
Qot600, SnuooteveTal ava Taktd Slactiuata ot Aloteg comp.mail.sendmail, comp.mail.misc,
comp.mail.smail, comp.answers, kat news.answers. Mnopeite emniong va AdBete aviiypapo yéow
email, otélvovtag éva unvopa oto mail-server@rtfm.mit.edu pe TNV evtoAn send
usenet/news.answers/mail/sendmail-faq 6To KUPLO UEPOG TOL UNVVOUATOG.
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5.18. T'wati €V CLUTEPLPEPOVTUL CWOTA OL EPUPUOYEG
TTANPOLG 000VNG GE ATTOUAKPLOUEVA UNY OV LATA;

Eivat mBavév 1o amopakpuopévo unyavnua va pubuifel Tov TUTO TOUL TEPUATIKOV 00§ O KATL
SLaQopeTIKO aITo TOV TUTTO cons25 oL amatTelTal amod tnv KoveoAa Tov FreeBSD.

Yndpyouvv Stdpopot TpOTOL yLa va TapakAUPETE AUTO TO TTPOPANUA:

* MeTd Vv €i{c080 cag 610 amopakpuouévo unxdvnua, opiote tnv petapinty TERM Tov keAV@OLG
o€ ansi | sco, EPOCOV TO QWTOUAKPUOUEVO UnYavnua pmopel va AelToupyioel Ue autd Ta €i6n
TEPUATIKWV.

* TNV KovodAa tov FreeBSD, ypnolpomou)ote kdmolo egopowwty teppatikov VT100, 0nwg To
screen. To screen cag Sivel T SuvatdTnTa va €xete MOAAATAEG ocuvedpieg amd éva pdévo
TEPUATIKO, Kal elval €tol Kal aAAwG Xprowo mpoypappa. Kdbe mapdbupo Tov screen
OLUTTEPLPEPETAL WG TEPUATIKO TOL VT100, €tol n petapfAnty TERM oTOV QImOUOKPLOUEVO
vroAoylot Oa mpémnel va pubulotel oe vt100.

* Eykataotiote TV Kataywpnon cons25 otn Paon 8eS0uévwv TEPUATIKWY TOU QTTOUAKPUCOUEVOL
vroAoylot. O TPOmMOg ywa va yivel avtd, egaptdtal amd TO AELTOUVPYIKO OLOTNUA TOU
QITOUOKPLOUEVOL LTTOAOYLOTH. PLGLOAOYIKA, Ba Bpeite auTég TIG MTANPoPopieg ata eyxelpidia
Slaxelplong cLOTHUATOG TOL ATTOUAKPUOUEVOL UNYAVHUATOG.

¢ 210 TOmMKO cag FreeBSD pnydvnua, ypnowpomoujote tov X server kat kdvte login oto
QITOUOKPLGUEVO UNXAVNUA XPNOLUOTIOWVTAG KATTOLO EE0UOLWTY) TEPUATIKOV OTwE To xterm § To
rxvt. Ztnv mepintwon avty, 6a TMPEMEL GTO QITOUAKPLOUEVO Unyavnua va pubuicete v
uetafAnty TERM oe xterm r} vt100.

5.19. T'wati To unydavnua pov Seiyvel To wijvoua calcru:
negative time...;

Avto pmopel va ovpPel and Sldpopeg attieg mov oyetifovTal ye interrupts, T0G0 GTO LVAIKO OGO Kal
07O Aoyloulko. Mmopel va ogeidetar oe mpoPfAfuata (bugs) aAAd pmopel emiong va mpokAnOet
e€attiag ™G LONG KAmolwv cuvokevwv. Evag cuvnBLopévog Tpomog MPOKANGNG TOL TTPOPRARUATOG,
elvat n extéreon epappoywv TCP/IP pe peydio MTU péow g mapdAAnAng 6vpag. Mmopel eniong va
TMPOKANOel a0 KATIOLOVG EMTAXVVTEG YPAPIKWYV, KAl GTNV TEPIMTWON AUTH TO TPWTO TPAYUA TTOL Ba
TPEMEL va EAEYEETE elval n puBULoN interrupt Tng avtioToyng KAPTAC.

[Mapevépyela autoL TOL TPOPANUATOG elval 0 amOTOUOG TEPUATIOUOG SLEPYACLWV UE TO UARVLUA
"SIGXCPU exceeded cpu time limit".

Av T0 TpOPANuUa Sev pmopel va Avbel pe SlapopeTikd TPOTO, N AVoN elval va oploeTe TNV MAPAKATW
uetTapAnT tov sysctl:

# sysctl -w kern.timecounter.method=1

o H emloyn -w tov sysctl(8) Bewpeital mapwynuévn kat ayvoeital olwmnAd and To
FreeBSD 4.4-RELEASE xat petd. Mnopeite pe ao@diela va 1o mapaAeipete Katd m
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pLOULON TWV EMAOYWV pe TNV sysctl OTwg eaiveTal mapanmavw.

To mapamavw Ba €xel enipaon atnv anddoon, aAAd o ox€on Pe TNV aLTia Tov TPoBANUATOG, UAAAOV
dev Ba to mapatnprioete. Av To POPAnUa emtpével, Statnprote TNV T Tov sysctl oto €va, Kat
pubuiote Tnv emAoyn NTIMECOUNTER otov mupriva 6ag, oe 0A0Eva AUEAVOUEVEG TIUEG. AV OTACETE TNV
Ty NTIMECOUNTER=20 xat To mpdPAnua Sev €xel Avbel, Ta interrupts oto unxavnua oag eivat ToAL
MPOPANUATIKE Kot akaTdAANAa yla akptfr puBuLon Tng wpag.

5.20. T'wati n PnP xkapta pov ev aviyvevetat TAéov (1)
aviyvevLeTal WG unknown) peta tnv avapaduion oe
FreeBSD 4.X;

To FreeBSD 4.X akoAovBel mA€ov apKeTd TLO TLGTA TO TPOTLTO PnP kal autd Snulovpyel oplopéveg
(POPEC TNV TAPEVEPYELN VA U AELTOVPYOVV KATTOLEG GLUOKEVEG PnP (TT.). KAPTEG YOV KAl ECWTEPLKA
modems) oL omoieg woTda0 Acttovpyovoav ato FreeBSD 3.X.

OL AdyoL yla TV ouumeplpopd avtr, e&nyovvtal 6to akdéAovbo e-mail, To omoio otdABnke otn AloTa
freebsd-questions amo tov Peter Wemm, wG amdvtnon o0€ €pWTNON OXETIKA UE €V ECWTEPLKO
modem 70 omoio §ev Tav aviyvevoLlUo atd To cLOTNUA UETA amd avapabuion o FreeBSD 4.X (ta
oxOAla péoa o€ [ ] €xouv mpootebel yla va yivel o katavonto To avTiKeigevo g culiTnong).

o To mepleyouevo avtig tng mapdbeong €xel avavewBel oe oy€on Ue TO aApyLKO
Kelpevo.

To PNP bios 7o mpo-pvOuice [to modem] kat to d@noe otnv mePLOXN
StevBvvoewv Twv Bupwv, kat €tol [otnv €kdoon 3.X] n maAaloy TUTOL
aviyvevon ISA to "Bprike" ekel.

v €xdoon 4.0, o kwdwag Stayeiplong Tov ISA, elval moAU mepLocdTeEPO
TPOCAVATOALGUEVOG 6TO PnP povtéro. Eto 3.X frav duvatdv n aviyvevon ISA
va evtomioel pla "yapévn" cvokevn kat €nelta n PNP cuokevn va talplaget
KOL Vva  amotuxelt n  pubuwon ™G Adyw Sévegng mopwv. ‘Etoy,
QITEVEPYOTIOLOVVTAL APXLKA Ol TIPOYPOUUATI(OUEVEG KAPTEG, WOTE Vva UN
ovuBet avt) n SutAn aviyvevon. Avto emiong onuaivel 0TL n aviyvevon
TPEMEL va yvwpiCel ta PnP ids twv vmootnpllouevwy cvokevwv. Eival otig
npoBéoelg pag va kavovue tn Sadkacio avty meEPLocOTEPN TPOCPACIUN
0TOUG XP1OTEG.

T'la va Aettovpynoet Lavd n cuokevn, mpénel va Bpebel To PNP id tng xat va mpoatedel otn Alota Twv
aviyvevoewv ISA mov ypnoldomolovvTal yla TRy avayvwplon PnP cuokevwv. Auto pmopel va yivet
ue t xprion g pnpinfo(8) ywa tnv aviyvevon tng cLOKELIG, yla Tapadetypa avty eivat n €€080g
™G pnpinfo(8) yla éva ecwtepikd modem:
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# pnpinfo
Checking for Plug-n-Play devices...

Card assigned CSN #1

Vendor ID PM(C2430 (0x3024a341), Serial Number Oxffffffff

PnP Version 1.0, Vendor Version 0

Device Description: Pace 56 Voice Internal Plug & Play Modem

Logical Device ID: PMC2430 0x3024a341 #0
Device supports I/0 Range Check
TAG Start DF
I/0 Range 0x3f8 .. 0x3f8, alignment 0x8, len 0x8
[16-bit addr]
IRQ: 4 - only one type (true/edge)

TAG End DF
End Tag

Successfully got 31 resources, 1 logical fdevs
-- card select # 0x0001

CSN PMC2430 (0x30243341), Serial Number Oxffffffff

Logical device #0

I0: ©0x03e8 0x03e8 0x03e8 0x03e8 0x03e8 0x03e8 0x03e8 0x03e8
IRQ 50

DMA 4 0

I0 range check 0x00 activate 0x01

OL mAnpoyopieg mov amattovvtal, Bpiokovtat otn ypauul "Vendor ID", otnv apyni g €£0dov. O
Sexaeadkog aplbudg otig mapevOéoelg (oto mapddetypa pag 0x3024a341) eival To PnP id evw to
aAQapLOuNTKO mov BpiokeTatl akpLPwe mPLv amo avtdv eival éva povadiko ASCII avayvwpLloTKo.

EvaAAaxkTikd, av to pnpinfo(8) ev Seiyvel Tnv {ntovpevn KAPTA, UTOPEITE VA XPNOLUOTOLOETE TO
pciconf(8). Mapakdtw @aivetatr éva pépog tg €¢6dov g pciconf -vl ywa €va KOKAwpa HXOL
EVOWHATWUEVOL OTN UNTPLKA:

# pciconf -vl

chipl@epcif:31:5: class=0x040100 card=0x00931028 chip=0x24158086 rev=0x02 hdr
=0x00

vendor = 'Intel Corporation’

device = '82801AA 8xx Chipset AC'97 Audio Controller'

class = multimedia

subclass = audio

ESw, Ba xpnowomolovcaye tnv Tiur tov chip, "0x24158086".
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H mAnpogopia avtr (Vendor ID 1} iy chip) 6a npémnel va mpootebel oto apyeio /usr/src/sys/isa/sio.c.

Oa MPEMEL MPWTA VA KPATNOETE VA AvTiypa@o ac@aAeiag Tov sio.c, yla TNV mePUITWON Tov KATL
ndel otpafd. Emiong, Ba xpelaoteite o avtiypago ywa va dnulovpyrioete €éva patch to omoio Oa
katabéoete pe TNV avagopd mpofAuartog (PR) mov Ba pag oteidete (kat Ba pag oteidete PR, €Ttoy;).
Katomuw emegepyaateite 1o sio.c kal YAETe yla tn ypauun

static struct isa_pnp_id sio_ids[] = {

€melta petakivnOeite mpog Ta KATW yla va Ppeite 10 0waoTd PEPOCG VA TPOCOECETE TNV KATAXWPNON
NG OLOKEVAG 0ag. Ol KATaXWPNOoELG Paivovtal OTWGS TAPAKATW Kal elval TagLVOUNUEVEG KATA TO
aA@apBuntko ASCII Vendor ID 7o omoio Ba mpémel va mepAn@Bel ato o0Al0 6TO S€EL0 HEPOG TNG
ypauung pagi pe 6An v meprypagr) Device Description (av Ywpdel, aAAwG UEPog Tng) amod tnv €£€080
n¢ pnpinfo(8):

{0x0f804f3f, NULL}, /* 070800f - Zoom 2812 (56k Modem) */
{0x39804f3f, NULL}, /* 0708039 - Zoom 56k flex */

{0x3024a341, NULL}, /* PMC2430 - Pace 56 Voice Internal Modem */
{0x1000eb49, NULL}Y, /* ROKOO10 - Rockwell ? */

{0x5002734a, NULL}, /* RSS0250 - 56141x3(G) Internal Modem */

[IpocBeote T0 Sekaetadikd Vendor ID yla Tn GLOKELY GG GTO CWOTO UEPOG, amobnkevoTe TO apyeio,
avadnULovpynoTe TOV TUPHRVA OAG, KAl EMAVEKKIVAOTE. Oa TTPETEL TWPA N CUOKELN oag va PBpebel wg
OLOKEVN S0 0TIWG cLVERaLVE Kal pe to FreeBSD 3.X

5.21. Twti maipvw to AaBog nlist failed 60tav ekteAw,
yla Tapadeyua, To top 1 to systat;

To mpoPfAnua eivat 6TL n eQappoyr mov nPoonabeite va eKTEAECETE PAYVEL YlA €VA CUYKEKPLUEVO
oLPPBoAO aToV TTLPHVA, AAAG YLa KATTOL0 AdYy0 Sev pumopel va to evtomioel. To c@AApa avtd unopet va
opeiretal og Vo MpoPAfuata:

* O muprvag oag Kat ta vIoAouta Backd mpoypdupata (userland) ev eival oe cLuyypoviouo (Tt.x.
€xete Snuiovpynoel véo mupnva, aAAd Sev ekteAéoate installworld, i avtiotpoga), pe
anotéAeopa o mivakag cLUPBOAWY va eival SLa@opeTkdg and avTdv oL TLOTEVEL N EQaPUOYY]. AV
TPOKELTAL YlO QUTH TNV TEPINTWON, AMAWG 0AoOKANpwote TN Sladikacia avapfabuiong (Seite to
/usr/src/UPDATING yia tn cwoTth akoAovBia eVvToAWV).

* Aev xpnolpomoleite to /boot/loader ylwa va QOPTWOETE TOV TUPNVA 0AG, AAAL TOV (POPTWVETE
anevbeiag and to boot2 (Seite to boot(8)). Av kat Sev eivat AdBog va mapakaupete TOV
/boot/loader, o€ YEVIKEG YPOAUUEG TO TTPOYPAUUA AUTO TA KATAPEPVEL KAAVTEPA OTO Va SLabETeL
Ta oLUPOAA TOL TLPAVA OTLG EPAPUOYESG XPHOTN.
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5.22. Twati Taipvel 1060 XpOvo va cuvsedw ue Tov
LTTOAOYLGTH HoVL uéow ssh 1 telnet;

To cOunTwu: Yrdpyel ueydAn kabuvotépnon HeTaly Tng oTiyuig mov anmokabiotatatl n TCP ovvdeon
Kal TNG OTLYUAG 7OV TO TIPOYpauUa OTNn HEPLA TOL TEAATN {NnTdeL Tov Kwdko mpocPaong (1 otnv
nepintwaon tov telnet(1), Tng oTLyuig mov ep@avi¢etal n tpotporn login).

To mp6PAnua: To 1o mBavo etval 4tL n kabvotépnon ogeiretal otV MPoomdadela mov KataBAAAEL TO
AOYLOUIKO 0T UEPLA TOL €€umnpeTnTi va PBpel To dvopa ToL unxaviuatog - meAdtn and tnv IP
Stevbuvon tov. OL mepLocOTEPOL €EUMNPETNTEG, cuumepAaupavopévwy tov Telnet kat SSH movu
¢pyovtat ue o FreeBSD, Aeltoupyolv pe autd Tov TPOTOo, WOTE PETALD AAAWY, va anmoBnkevooLy TO
OVOUQ TOU UNYavUaTog o€ éva apyelo kataypa@ng yla HEAAOVTIKH avagopd armo Tov SLayeLpLoTy.

H Bepaneia: Av T0 mpofAnUa TPOKLTITEL KABE Popd TTOL CLVEEEGTE QO TOV LTTOAOYLOTH cag (Tov
meAdTn) oe omolodnmote eELMNPETNTH, TO MPOPANUa Bpioketatl otov meAdtn. Me tov (510 Tpomo, av
70 MPOPAnUa ocvppaivel udvo 6Tav KATOLOG GLVEEETAL GTOV LTOAOYLOTH oag (tov egumnpeTnTy), TO
npoPAnua Bploketatl otov egumnpeTnTH.

Av 10 MpOPANUa elvat otov meAdtn, n uovn Oepameia eivar va Sopbwoete T0 DNS, wote o
egunnpeTnTig va uopel va to Ppel. Av To mpOPAnUa ep@avifetal ato Tomko oag Siktvo, Bewpelote
T0 TPOPANUa otov €EumnpeTnTi Kat ovvexiote TV avdyvwon. Avtibeta, av To TPOBANUa
eueaviCetal oe ouvdéoelg péow Internet, katd ndoa mOavoTNTA Oa XPELACTEL VA ETKOLVWVIOETE UE
Tov ISP oag kat va {ntrioete va oag to StopObwaoel.

Av 70 TpOPANUa elval pe Tov eEUMNPETNTH, KAl Ep@avifetal oTo TomKo cag §ikTtvo, Oa mpémel va Tov
pubuicete wote va pmopel va ektedel avalntioelg tomov Slevbuvaon oe dvopa, yl TNV TOTKNA
nieployr Stevbvvoewv oag. Aeite TG oeAldeg manual Twv hosts(5) kat named(8) yla mepLocOTEPES
TANPoopieg. Av 7o mpoPAnUa ey@avifetat otig ovvdéoelg uéow Internet, umopel va ogeiretal oe
Kakn Aettovpyia touv resolver otov eEumnpetnt oag. I'ta va to eAéyEete, Sokludote va Bpeite
Koo dAAo pnxavnua, yla mapddetyya to www.yahoo.com. Av oUTe avto §0VAeVEL, ekel BplokeTal o
TPOPANUA 6aG.

Metd amo pla véa eykataotacn Tov FreeBSD eivat emiong mBavo va Aeimouvv oL mAnpo@opieg yla tov
Touéa (domain) kat Tov €gumnpeTNTH OVOoUdTwY (hameserver) anod To apyeio /etc/resolv.conf. Auto
eniong Ba mpokaréoel kaBvotépnon oto SSH, kabwg n emtdoyr] "UseDNS" €xel WG TTPOETAEYUEV TNV
Tug "yes" oto apyelo pvBuicewv sshd_config otov katdAoyo /etc/ssh. Av eivat avti n aitia Tov
TPoPBARUATOC, Ba TTPETEL ElTE VA CUUTTANPWOETE TIC ATTALTOVUEVEG TANPOYOpPieg oTo /etc/resolv.conf 1y
va B€oete 10 "UseDNS" 7o "no" ato apyeio sshd_config wg mpoowpiviy Avon.

5.23. ITowa elvat n évvola Tov stray (TEPUTAAVWUEVOL)
IRQ;

Ta stray IRQs e{vat onuddia mpofAnudtwy LAKOL 1oL xpnotpomnolel IRQs, eldikdtepa oxetifeTal ye
LALKO IOV KaTA TN P€an ToL KUKAOL avayvwplong (acknowledge cycle) Tou interrupt, otapatdel va
uetadidel nv avtiotolyn aitnon SLaKomNAG.

'EXETE TPELG ETMAOYEG VLA VO AVTIUETWTIIOETE ALTO TO TTPOPANUAL:
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* AveyBeite TIg mpoelSomoloelg. 'ETol Kat 0AAWG, UETA TIG 5 mPpwTeg, §ev Ba Seite dAAeG.
o LTAUATHOTE EVTEAWG TLG TTPOELSOTIOU|OELG, AAAACoVTAG TO 5 0€ 0 oTtnV isa_strayintr().

¢ LTOUOTAOTE TIG TPOELSOTOUOEL EYKABLOTWVTAG VALKO yla TNV TAPAAANAN TOPTA TIOL Vva
xpnowpomolel To IRQ 7 kat To avtiotolyo yla avto mpoypauua o8jynong PPP (avtd cuufaivel ota
TEPLOCOTEPA CLOTAUATA) KAl £yKATAGTHOTE €va 08ny06 IDE 1} dAA0 LVALKO TTOL VA XPNOLUOTIOLEL TO
irq 15 padi ye to xatdAAnio mpdypaupa o8iynong Tov.

5.24. Twati BAETTW cuvvéyela To uvoua file: table is full
ot0 dmesg;

To pivupa avtd onuaivel 0TL €xete eEavTANCEL TOV aplOud Twv SLaBEciuwy TepLypa@éwv apyeiwv
(file descriptors) oto ocvotnua oag. ITapakaAovye Seite To kern.maxfiles tugua oto ke@dAAalo
PUBuLon Opilwv IMupriva tov Eyxelpldiov, yla epunveia xat emiAvon tov mpofAuatoc.

5.25. Twati T0 pOAGL GTO YOPNTO MOV LTTOAOYLGTI) S€EV
KPATAEL TNV GWOTH WP;

O @opnTog LIOAOYLOTG oag €xel VO 1| TEPLOGOTEPA POAOYLa, Kal To FreeBSD é€xel emAé€el va
XpnolpomoLoet To Adbog.

ExteAéote Tnv dmesg(8), Kat eAEYETE yla yPAUUEG IOV TTEPLEXOLY TNV AEEN Timecounter. H teAevutaia
amo TIC YPAUUEG TToL Ba ekTuTWOEel Selyvel To poAdL mov emAéxOnke amd to FreeBSD xkal oyedov
olyovpa Ba etvar to TSC.

# dmesg | grep Timecounter
Timecounter "i8254" frequency 1193182 Hz
Timecounter "TSC" frequency 595573479 Hz

Mmopeite va to enBefaiwoete autd, eAéyxovtag Tnv T Tov kern. timecounter.hardware sysctl(3).

# sysctl kern.timecounter.hardware
kern.timecounter.hardware: TSC

To BIOS {owg va tpomomolel TNV T ToL PoAoylov TSC- evEexoUEvwg yla va aAAAEEL TNV TaxLTNTA
TOL emegepyaoty Otav Aeltovpyel pe umatapieg, 1 OTAV ELGEPYETAL O KATAOTACN YOAUNAAG
KATAVAAWONG, aAAd to FreeBSD Sev yvwpilel yla avtég TIg aAlayeg kat @aivetal va kepdifel 1) va
¥&vel xpovo.

Lto mapadetypa pag, eivat eniong Stabéopo To poAdt 18254 kal umopeite va 10 eMAECETE YpAPOVTAG
TO 6vopa tov o7o sysctl(3) kern. timecounter.hardware.

# sysctl -w kern.timecounter.hardware=18254
kern.timecounter.hardware: TSC -> 18254
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O @opnTA¢ LITOAOYLOTNG oag Ba TPEmeL TwpPa va eivat o akpLBrig oTnv THPNOCN TOL XPOVOU.

F'a va mopapeivel n aAdayq auvti oe kdbe ekkivnon, mpocbBEaTe TNV TOPAKATW YPAUUN OTO
[etc/sysctl.conf.

kern.timecounter.hardware=18254

5.26. Twati 0 OPNTOG MOV LTTOAOYLOTIG €V
avayvwpifel cwota TIg kKapteg Tumov PC card;

To mpdBAnua eival koo e PoPNTA OV EKKLVOVV TIEPLOCOTEPA ATIO €VA AELTOVPYLKA GLOTHUATA.
Oplopéva un-BSD Aettovpykd cvotipata a@rivouvv tig PC cards oe pun-mpoBAédun katdotaon. H
eVTOAN pccardd oe avty TV TepinTwon, aviyvevel Tnv kdpta wg "(null)""(null)" avti yw T0
TPAYUATIKO TNG LOVTEAO.

[Ipémel va amoouvvdéoete evieAwg TNV Tpoodocia amd tnv Bvpa PC card wote T0 LAKG va
eENAVEADEL OTNV ap)LKN TOL KATACTAGH. ATIEVEPYOTIOLOTE TAIPWE TOV YOPNTO LITOAOYLOTH 6ag. (Mnv
TOV BAAeTe o€ KATACGTAGON AVAUOVAG 1] UTTVov, Ba mpémel va amevepyomonOel evteAws.) Iepluévete
yla Altya Aemtd kat emavekkiviote. Oa npenel twpa n PC card va Aettovpyel kavovika.

To VAKG KATIOLWVY QOPNTWV LTTOAOYLOTWY OTNV TPAYUATIKOTNTA TAPAUEVEL EVEPYO, AKOUA KAl OTAV
LTTOTIBeTAL OTL 0 LTTOAOYLOTIG Elval avevepyodg. Av To Tapandvw §ev €xeL To eMBLUNTO anoTéAeoua,
Tepuatiote TN AelTovpyla TOUL ULTOAOYLOTH| OAG, AQALPECTE TNV Mmatapia, mepLuévete Alyo,
TomoBetiote Eava TNV pnatapio Kat EmaveKKIVAOTE.

5.27.Twti 0 QopPTWTNG €KKivnong Tov FreeBSD Seiyvel
To unvoua Aadfovg Read error Kat GTAUATAEL UETA TNV
006vn Tov BIOS;

0 @optwTtig exkivnong tov FreeBSD 8ev avayvwpilel owaoTd Tnv yewUETpia Tov okAnpoL Siokov.
Mmopeite va Tnv pubuicete yelpokivnta péoa and v fdisk katd v dnuiovpyia } tpomomoinon
Tov slice Tov FreeBSD.

Mmnopeite va Bpelte TI¢ OWOTEG TIPEG yla TNV YeWUETPia Tov 0dnyoVL oto BIOS TOUL pnyavipartog.
Wate yla Tov aplipd Twv KUAIVEpwV, KEPAAWY Kal TOUEWY yLa TOV 08NnNYy0 oL BEAETE.

Méoa amo v fdisk tov sysinstall(8), miéote T0 G yla va opicete tnv yewpetpia Tov 08nyov.

Oa egppaviatel évag SldAoyog mov Ba {ntdel Tov aplOpd TwV KLAIVSPWY, KEGAAWY KAl TOUEWV.
[TAnkTpoAoynote Toug aplBuovg mov Bpnkate and to BIOS, ywpifovtag Toug e KAVOVIKEG KABETOUG,.
T mapadetypa, yia 5000 kuAivSpoug, 250 ke@aA€g kat 60 Topeig, Oa ypapaue 5000/250/60.

[Iiéote enter yla va opiloete TIG TIPEG, Kal €nelta To W yla va ypalete To VEO mivaka KATATUACEWY
oToVv 08NnY0.
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5.28. 'Eva AAA0 AELTOLPYLKO GUOTNUA KATEGTPEYE TOV
SLayeLpLoty ekkivnong uov. Iwg propw va tov
ATTOKATAGTI|OW;

Oa mpémel va eloéABete oto sysinstall(8) kat va emAégete Configure kat katomy Fdisk. EmAégte to
Sloko otov omoio PplokeTal kavovikd o ®optwTig EXkivnong xpnolpuonolwvtag To TARKTPO space.
[Iiéote o W yla va ypayete TIg aAday€g atov 08nyo. Oa ep@aviotel pla mpotpomnh mov 0a oag pwTdet
TIOL0 POPTWTH EKKivNoNng va eykataotroel. Kavte tnv avtiotolyn emAoyr Kal 0 OpTwTG EKK{vnong
Ba armokataotadet.

5.29. Tt onuaivel To ufvoua Addovg swap_pager:
indefinite wait buffer:;

Znuaivel 0L pla Stadikaoia mpoonabet va ypael pla oeAida yvung oto §ioko, Kat n atomelpa avTh
€xel KoAAfoel mpoonabwvtag va amoktioel mpoofacn oto Sioko yla meplocdtepo amd 20
SdevtepodAenta. Avtd pmopel va cvpufel and yaracugévoug toueic 6To oKANPO Sloko, MPOoPBANUATIKA
KOAWSLa, } AAA0 LAKG To omoio va oxetiCetal pe I/0. Av mpokeltal yla TpoPAnUatiko dioko, Oa Seite
eniong xat avtiotola unvopata oto /var/log/messages kat otnv €£o80 TNG €vToANg dmesg.
Al@OopETIKA, EAEYETE TIG CLVEECELG KAl TA KOAWSLA 0ag.

5.30. Teeivar ta opaipuata UDMA ICRC, Katl TwG WITOPw
va tTa dtopBwow;

To mpoypappa odiynong ata(4) avagépel opaipata tonov "UDMA ICRC" dtav evtomioel mpopAnua
otnv opBdtnTa Twv dedouévwv oe ula peta@opd DMA amd 1 mpog Tov odnyo. To mpoypapua
odniynong Ba mpoomabioel va emavaAdfel Tn UETAPOPA UEPLKEG POPEG. AV OAEG OL QUITOTELPEG
aroTtuYoLV, Ba aAAAEeL TNV KatdoTtaon emkolvwviag Tng cvokevg and DMA oe PIO, n omoia eivat
Lo apyN.

To mpoPAnua pmopel va mpokAnBel amd moAAOUC mapdyovTeg, av Kal 0 1o cuvnOlouévog etval n
MpoBANUATIKY 1] AavBacopévn kKaAwdsiwon. EAEyETe 0Tl Ta KaAwSila ATA Sev €xouv LITOGTEL (UL, Kot
0Tl elval katdAAnAwv mpodlaypa@wv yuw Tnv Katdotaon Aettovpylag Ultra DMA movu
xpnolpomoleite. Av xpnolgomoleite agatpovpeva cvptapla Siokwv, Ba mpémel emiong va eival
ovuBatd. BePawwbeite dtL vmdpyel kaA ema@r oe 0Aeg TG oLVSEaoelg. Exouv emiong avapepbet
mpoBARUATA OTAV YIVETAL EYKATAGTAON EVOG TAALOV 08NyoL 670 {810 kavdAt DMA pe éva Sioko Ultra
DMA 66 (1] o ypriyopo). Télog, Ta AdOn avtd unopel va onuaivouv 6tL o §{okog TpoKeLTaL cVVTOUA
va YoAdoel. OL TeEPLOCOTEPOL KATAOKEVAGTEG SIOKWVY TTAPEXOVV AOYLOULKO EAEYXOL yLd TOLG 08NY0UG
TOVG, eAEYETE AOUTOV TO Sloko oag, Kal av xpeldletal, mdpte avtiypa@o twv §eSouévwv oag Kat
AVTIKATOOTHOTE TOV.

Mmopeite va xpnoluonotjoete o0 fondntikd mpdypappa atacontrol(8) yla va Seite kal va emAégete
Vv katdotaon Aettovpyiag DMA 1 PIO mou xpnowgomoleitat amd kdBe ovokevry ATA. IIo
OLYKEKPLUEVQ, N evToAn atacontrol mode channel Ba cag Seiel TNV katdotaon Asttovpylag Twv
GUOKELWV EVOC CUYKEKPLUEVOL KaVAALOV ATA, 6TT0V TO TPWTEVOV KAVAAL ExeL TNV apibunon 0 K.0.K.
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5.31. Tt etvat 7o lock order reversal;

O Robert Watson <rwatson@FreeBSD.org> andvinoe Ye ca@ivela auti TNV €pwtnon otnv Alota
nAektpovikn Alota tng €kSoong FreeBSD-CURRENT, o€ pia ov{ritnon pe titho "lock order reversals -
TL onuaivouv;"

Amé tov Robert Watson <rwatson@FreeBSD.org> otn Alota niektpovikny Alota tng €kdoong
FreeBSD-CURRENT, ot1¢ 14 AekeuBpiov 2003 Ot TpoelSomoloelg autég mpogpxovTat amd to Witness,
éva SlayvwaoTikd ocvotnua ya KAeldwpata katd tn Aettovpyia (run-time lock) to omolo Bpiloketat
otovg muprveg -CURRENT touv FreeBSD (aAAd agaipeitatl otig enionueg ekddoelg). Mmnopeite va
SlaBdoete meplocdtepa yla To Witness xat tig Suvatdtnteg Tov, otn oeAiba manual witness(4).
MeTtagl aAAwv To Witness emaAnbevel Tn oelpd Twv run-time locks ypnolyonowwvtag éva cuvdvacud
a0 EVOWUATWUEVEG CELPEG KAEWSWUATWY KABWG Kal amd Tn oelpd 7oL AVIXVEVETAL KATA TNV
EKTEAEDN, KAl TOPAYEL TMPoeLSomolijoel oty Kovooia otav mapafidlovtal. Lkomdg avtig Tng
Aettovpylag eivat va aviyvevovtat mbava deadlocks Ta onola pmopel va opeidovtal o mapapldoelg
NG OeLPAG TWV KAEWSwudTwv. Elval agloonueiwto 6Tl To Witness eival KAmwg cuvTnpnTiko, Kat eivat
mbavov va Swoel AdBog mpoelSomoujoelg. XtV mepintwon mov To Witness avag@épel €va
TPAYUATIKO TTPOPBANUA PE TNV CELPA TwV KAEWSWUATWY, elval oav va Agel "av noactav dtuyxog, 6a cag
elye ovuPel deadlock oe avtd to onueilo”. YApYouv KATOLEG YVWOTEG MEPUNTWOELG "AavBaouévng
Stayvwong" ywa TIg omoleg ypelafeTal va SnULOLPYNCOVUE KOAVTEPN TeKUnplwon wote va
QITOQUYOVLUE Kal TIG TIEPLTTEG AVAPOPES CPAAUATWVY. OL ALYOTEPO YVWOTEG TIEPUTTWOELS 0QEAOVTAL
TEPLOCOTEPO OE VEA KAELSWUATA, KAOWE Ol AVTIOTPOYES OTN CELPA TWV KAEWSWUATWY SlopbwvovTal
ypnyopa emeld] to Witness eivat mavta amoacyoAnuévo xat Snulovpyel ovvéxela véeg
TIPOELSOTIOLOEL :-).

Avté mouv amokoAovpe  "AavBacpévn  Siayvwon"  Sdnuiovpyeitar  otnv

e TPAyUaTIKOTNTA 0Tav To Witness Bpiokel kamowo moAv 7o cofapo Adbog. Tétola
AdONn etval tumikd to oc@dAua oeAibag (page fault) § AavBaocuéva Sedouéva atn
UVAUN H€oa aTov TPV, 1] TEAOG CUYKPOLGN OVopaaciag Ue Kamola mutexes.

o Agite Tnv oeAiba Tov Bjoern Zeeb oyeTIKA e TIC AVTIOTPOPES KAELSWUATWY YLd TNV
KATAOTAON TWV YVWOTWY AVTIOTPOPWV.

5.32. Tuonuaiver To uvoua Called ... with the
following non-sleepable locks held;

Znuaivel 6tL KANONnKe pla cuvdpTnon pe duvvatotnta sleep evw tnv {Sla oTLyu] ATav vePyo KATTOLO
KAeidwyua mutex (1] avtiotoyo xwpig Suvatdtnta sleep).

0 A6yog yla Tov omoio avtd eivat AdBog eival emeldy Ta mutexes §ev mpoopifovTal va KpatovvTat
yla peyaia xpovikd Staoctiparta. Eivat yévo yla tn ouvtipnon UKpwv mePLOSwY GLUYXPOVIGUOU.
AvT| n TPOYPAUUATIOTIK CLUEWVIA ETILTPEMEL GTOLE 08NYOVUG GUOKELWV VA YPNOLUOTTOLOVV
mutexes yla va cuyyxpovifovtat pe ta LITOAOUTA TTPOYPAUUATA TOV TTUPNVA KATA TNV SLAPKELA TWV
interrupts. Ta interrupts (oo FreeBSD) 8ev pumopovv va meptéAbouvv og katdataon sleep. I'ta to Adyo
avtd eival amapaltnto va ynv UmTAOKAPETAL O TUPHVAG ylo HPeEYAAO SldoTnpa amd KAmolo
LTTOCVOTNUA TTOL KPATAEL €va mutex.
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T'wa va evTomoTovy autd ta AdBn, umopovv va mpootebovv vmobéaoelg (assertions) atov muprva ot
0T0lEG AAANAETLSPOUY e TO LITOCVOTNUA Withess yla va 8woouv €va TPoeLSomonTko uivoua (1
ujvopa Adboug, avdroya pe tig pubuicelg Tov cvoTUATog) dTtav yivetal pla KAjon n onola mbavwg
va Snulovpyel umAokaplopa TNV oTLyUn oL KPaTLETal €va mutex.

Ev cuvtopia, autol tou eiSoug oL mpoelSomoloelg §ev eival ouviiBwe potpaieg, aAAd VIO OPLOUEVEG
atuyelg mpoimobEoelg, unmopel va mTPOKAAEGOLV aVETIOVUNTA QaLvOpeVa Ta oTola Kupaivovtal ammd
gLa otyptala mtwaon oty andkplon ToLV CLCGTAUATOS, LEXPL TTAPNG KATAPPELON.

5.33. I'tati n Stadkacia buildworld/installworld
oTopatdaeLl ue To uvoua touch: not found;

To pivupa avtd Sev onuaivel 0Tl oag Aeimel 0 BonOnTkd mpoypauua touch(l). To AdBog avtd
npokaAeital cuvnBwe amd AavBacuévn, LEAAOVTIKY, orjuavon nuepounviag twv apyeiwv. Av To poAdL
CMOS Tov vmoAoyloTr oag eival pLOULCUEVO YLa TOTILK WPA, TTPETEL VA EKTEAECETE TNV EVTOAN
adjkerntz -1 ywa va puBuioete To poAdL TOL TLPVA OTAV EKKLVEITE 08 KATAGTAON AgLTovpylag VoG

xprom.
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Chapter 6. Eumtopikég E@apuoy€g

This section is still very sparse, though we are hoping, of course, that companies
will add to it! :) The FreeBSD group has no financial interest in any of the

o companies listed here but simply lists them as a public service (and feels that
commercial interest in FreeBSD can have very positive effects on FreeBSD’s long-
term viability). We encourage commercial software vendors to send their entries
here for inclusion. See the Vendors page for a longer list.

6.1. Where can I get an Office Suite for FreeBSD?

The open-source OpenOffice.org office suite works natively on FreeBSD. The Linux® version of
StarOffice, the value-added closed-source version of OpenOffice.org, also works on FreeBSD.

FreeBSD also includes a variety of text editors, spreadsheets, and drawing programs in the Ports
Collection.

6.2. Where can I get Motif® for FreeBSD?

The Open Group has released the source code to Motif® 2.2.2. You can install the open-motif
package, or compile it from ports. Refer to the ports section of the Handbook for more information
on how to do this.

o The Open Motif® distribution only allows redistribution if it iS running on an
open source operating system.

In addition, there are commercial distributions of the Motif® software available. These, however,
are not for free, but their license allows them to be used in closed-source software. Contact Apps2go
for the least expensive ELF Motif® 2.1.20 distribution for FreeBSD (either i386™ or Alpha).

There are two distributions, the "development edition” and the "runtime edition" (for much less).
These distributions includes:

* OSF/Motif® manager, xmbind, panner, wsm.

* Development kit with uil, mrm, xm, xmcxx, include and Imake files.

Static and dynamic ELF libraries.

* Demonstration applets.

Be sure to specify that you want the FreeBSD version of Motif® when ordering (do not forget to
mention the architecture you want too)! Versions for NetBSD and OpenBSD are also sold by
Apps2go. This is currently a FTP only download.

More info
Apps2go WWW page
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phone (817) 431 8775 or +1 817 431-8775

Contact Xi Graphics for an a.out Motif® 2.0 distribution for FreeBSD.

This distribution includes:

OSF/Motif® manager, xmbind, panner, wsm.

* Development kit with uil, mrm, xm, xmcxx, include and Imake files.

Static and dynamic libraries (for use with FreeBSD 2.2.8 and earlier).
* Demonstration applets.

* Preformatted manual pages.

Be sure to specify that you want the FreeBSD version of Motif® when ordering! Versions for BSDI
and Linux® are also sold by Xi Graphics. This is currently a 4 diskette set... in the future this will
change to a unified CD distribution like their CDE.

6.3. Where can I get CDE for FreeBSD?

Xi Graphics used to sell CDE for FreeBSD, but no longer do.

KDE is an open source X11 desktop which is similar to CDE in many respects. You might also like the
look and feel of xfce. KDE and xfce are both in the ports system.

6.4. Are there any commercial high-performance X
servers?

Yes, Xi Graphics sells Accelerated-X products for FreeBSD and other Intel based systems.

The Xi Graphics offering is a high performance X Server that offers easy configuration, support for
multiple concurrent video boards and is distributed in binary form only, in a unified diskette
distribution for FreeBSD and Linux®. Xi Graphics also offers a high performance X Server tailored
for laptop support.

There is a free "compatibility demo" of version 5.0 available.
Xi Graphics also sells Motif® and CDE for FreeBSD (see above).

More info
Xi Graphics WWW page

or

sales@xig.com or support@xig.com
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6.5. Are there any Database systems for FreeBSD?

Yes! See the Commercial Vendors section of FreeBSD’s Web site.

Also see the Databases section of the Ports collection.

6.6. Can I run Oracle® on FreeBSD?

Yes. The following pages tell you exactly how to set up Linux®-Oracle® on FreeBSD:

 http://www.unixcities.com/oracle/index.html

* http://www.shadowcom.net/freebsd-oracle9i/
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Chapter 7. EQapuoyég TeAtkoU Xpryotn

7.1. So, where are all the user applications?

Please take a look at the ports page for info on software packages ported to FreeBSD. The list
currently tops 36000 and is growing daily, so come back to check often or subscribe to the freebsd-
announcemailing list for periodic updates on new entries.

Most ports should work on the 4.X, 5.X, and 6.X branches. Each time a FreeBSD release is made, a
snapshot of the ports tree at the time of release in also included in the ports/ directory.

We also support the concept of a "package", essentially no more than a compressed binary
distribution with a little extra intelligence embedded in it for doing whatever custom installation
work is required. A package can be installed and uninstalled again easily without having to know
the gory details of which files it includes.

Use the package installation menu in /stand/sysinstall (under the post-configuration menu item) or
invoke the pkg add(1) command on the specific package files you are interested in installing.
Package files can usually be identified by their .tgz or .thz suffix and CDROM distribution people
will have a packages/All directory on their CD which contains such files. They can also be
downloaded over the net for various versions of FreeBSD at the following locations:

for 4. X-RELEASE/4-STABLE
ftp://ftp.FreeBSD.org/pub/FreeBSD/ports/i386/packages-4-stable/

for 5. X-RELEASE/5-STABLE
ftp://ftp.FreeBSD.org/pub/FreeBSD/ports/i386/packages-5-stable

for 6. X-RELEASE/6-STABLE
ftp://ftp.FreeBSD.org/pub/FreeBSD/ports/i386/packages-6-stable

for 7-CURRENT
ftp://ftp.FreeBSD.org/pub/FreeBSD/ports/i386/packages-7-current

or your nearest local mirror site.

Note that all ports may not be available as packages since new ones are constantly being added. It is
always a good idea to check back periodically to see which packages are available at the
ftp.FreeBSD.org master site.

7.2. How do I configure INN (Internet News) for my
machine?

After installing the news/inn package or port, an excellent place to start is Dave Barr’s INN Page
where you will find the INN FAQ.
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7.3. Does FreeBSD support Java™?

Yes. Please see http://www.FreeBSD.org/java/.

7.4. Why can I not build this port on my 4.X-STABLE
machine?

If you are running a FreeBSD version that lags significantly behind -CURRENT or -STABLE, you may
need to update your ports collection; see the Keeping Up section of the Porter’s Handbook for
further information on how to do this. If you are up to date, then someone might have committed a
change to the port which works for -CURRENT but which broke the port for -STABLE. Please submit
a bug report on this with the send-pr(1) command, since the ports collection is supposed to work for
both the -CURRENT and -STABLE branches.

7.5.1just tried to build INDEX using make index, and
it failed. Why?

First, always make sure that you have a completely up-to-date Ports Collection. Errors that affect
building INDEX from an up-to-date copy of the Ports Collection are high-visibility and are thus
almost always fixed immediately.

However, if you are up-to-date, perhaps you are seeing another problem. make index has a known
bug in dealing with incomplete copies of the Ports Collection. It assumes that you have a local copy
of every single port that every other port that you have a local copy of depends on. To explain, if
you have a copy of foo/bar on your disk, and foo/bar depends on baz/quux, then you must also have
a copy of baz/quux on your disk, and the ports baz/quux depends on, and so on. Otherwise, make
index has insufficient information to create its dependency tree.

This is particularly a problem for FreeBSD users who utilize cvsup(1) to track the Ports Collection
but choose not to install certain categories by specifying them in refuse. In theory, one should be
able to refuse categories, but in practice there are too many ports that depend on ports in other
categories. Until someone comes up with a solution for this problem, the general rule is that if you
want to build INDEX, you must have a complete copy of the Ports Collection.

There are rare cases where INDEX will not build due to odd cases involving WITH* or WITHOUT*
variables being set in make.conf. If you suspect that this is the case, please try to make INDEX with
those Makevars turned off before reporting it to nAektpovikr Alota twv FreeBSD ports.

7.6. Why is CVSup not integrated in the main FreeBSD
tree?

The FreeBSD base system is designed as self-hosting - it should be possible to build the whole
operating system starting with a very limited set of tools. Thus, the actual build tools needed to
compile the FreeBSD sources are bundled with the sources themselves. This includes a C compiler
(gce(1)), make(1), awk(1), and similar tools.
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Since CVSup is written in Modula-3, adding it to the FreeBSD base system would also require adding
and maintaining a Modula-3 compiler. This would lead to both an increase in the disk space
consumed by the FreeBSD sources and additional maintenance work. Thus, it is much easier for
both the developers and users to keep CVSup as a separate port, which can be easily installed as a
package bundled on the FreeBSD installation CDs.

7.7. Tupdated the sources, now how do I update my
installed ports?

FreeBSD does not include a port upgrading tool, but it does have some tools to make the upgrade
process somewhat easier. You can also install additional tools to simplify port handling.

The pkg version(1) command can generate a script that will update installed ports to the latest
version in the ports tree.

# pkg_version -c > /tmp/myscript

The output script must be edited by hand before you use it. Recent versions of pkg version(1) force
this by inserting an exit(1) at the beginning of the script.

You should save the output of the script, as it will note packages that depend on the one that has
been updated. These may or may not need to be updated as well. The usual case where they need to
be updated is that a shared library has changed version numbers, so the ports that used that library
need to be rebuilt to use the new version.

o Beginning with FreeBSD 5.0 (and higher revisions), pkg version(l) no longer
supports the -c option.

If you have the disk space, you can use the portupgrade tool to automate all of this. portupgrade
includes various tools to simplify package handling. It is available under ports-mgmt/portupgrade.
Since it is written in Ruby, portupgrade is an unlikely candidate for integration with the main
FreeBSD tree. That should not stop anyone from using it, however.

If your system is up full time, the periodic(8) system can be used to generate a weekly list of ports
that might need updating by setting weekly_status_pkg_enable="YES" in /etc/periodic.conf.

7.8. Why is /bin/sh so minimal? Why does FreeBSD not
use bash or another shell?

Because POSIX® says that there shall be such a shell.

The more complicated answer: many people need to write shell scripts which will be portable
across many systems. That is why POSIX® specifies the shell and utility commands in great detail.
Most scripts are written in Bourne shell, and because several important programming interfaces
(make(1), system(3), popen(3), and analogues in higher-level scripting languages like Perl and Tcl)
are specified to use the Bourne shell to interpret commands. Because the Bourne shell is so often
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and widely used, it is important for it to be quick to start, be deterministic in its behavior, and have
a small memory footprint.

The existing implementation is our best effort at meeting as many of these requirements
simultaneously as we can. In order to keep /bin/sh small, we have not provided many of the
convenience features that other shells have. That is why the Ports Collection includes more
featureful shells like bash, scsh, tcsh, and zsh. (You can compare for yourself the memory utilization
of all these shells by looking at the "VSZ" and "RSS" columns in a ps -u listing.)

7.9. Why do getenv(3) and Opera take so long to start?

The usual answer is that DNS on your system is misconfigured. Both getenv(3) and Opera perform
DNS checks when starting up. The browser will not appear on your desktop until the program
either gets a response or determines that the system has no network connection.

7.10. I updated parts of the Ports Collection using
CVSup, and now many ports fail to build with
mysterious error messages! What happened? Is the
Ports Collection broken in some major way?

If you only update parts of the Ports Collection, using one of its CVSup subcollections and not the
ports-all CVSup collection, you should always update the ports-base subcollection too! The reasons
are described in the Handbook.

7.11. How do I create audio CDs from my MIDI files?

To create audio CDs from MIDI files, first install audio/timidity from ports then install manually the
GUS patches set by Eric A. Welsh, available at
http://www.stardate.bc.ca/eawpatches/html/default.htm. After timidity++ has been installed
properly, midi files may be converted to wav files with the following command line:

% timidity -Ow -s 44100 -o /tmp/juke/@71.wav 01.mid

The wav files can then be converted to other formats or burned onto audio CDs, as described in the
FreeBSD Handbook.
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Chapter 8. POOuion ITupnva

8.1. I would like to customize my kernel. Is it difficult?

Not at all! Check out the kernel config section of the Handbook.

We recommend that you make a dated snapshot of your new /kernel called
/kernel. YYMMDD after you get it working properly. Also back up your new

o /modules directory to /modules.YYMMDD. That way, if you make a mistake the next
time you play with your configuration you can boot the backup kernel instead of
having to fall back to kernel. GENERIC. This is particularly important if you are
now booting from a controller that GENERIC does not support.

8.2. My kernel compiles fail because _hw_float is
missing. How do I solve this problem?

You probably removed npx0 (see npx(4)) from your kernel configuration file because you do not
have a math co-processor. The npx0 device is MANDATORY. Somewhere inside your hardware lies
a device that provides hardware floating-point support, even if it is no longer a separate device as
used in the good old 386 days. You must include the npx0 device. Even if you manage to build a
kernel without npx0 support, it will not boot anyway.

8.3. Why is my kernel so big (over 10MB)?

Chances are, you compiled your kernel in debug mode. Kernels built in debug mode contain many
symbols that are used for debugging, thus greatly increasing the size of the kernel. Note that there
will be little or no performance decrease from running a debug kernel, and it is useful to keep one
around in case of a system panic.

However, if you are running low on disk space, or you simply do not want to run a debug kernel,
make sure that both of the following are true:

* You do not have a line in your kernel configuration file that reads:
makeoptions DEBUG=-g

* You are not running config(8) with the -g option.

Either of the above settings will cause your kernel to be built in debug mode. As long as you make
sure you follow the steps above, you can build your kernel normally, and you should notice a fairly
large size decrease; most kernels tend to be around 1.5MB to 2MB.
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8.4. Why do I get interrupt conflicts with multi-port
serial code?

When I compile a kernel with multi-port serial code, it tells me that only the first port is probed and
the rest skipped due to interrupt conflicts. How do I fix this?

The problem here is that FreeBSD has code built-in to keep the kernel from getting trashed due to
hardware or software conflicts. The way to fix this is to leave out the IRQ settings on all but one
port. Here is an example:

#

# Multiport high-speed serial line - 16550 UARTS

#

device sio2 at isa? port 0x2a@ tty irq 5 flags 0x501 vector siointr
device sio3 at isa? port 0x2a8 tty flags 0x501 vector siointr
device siod4 at isa? port 0x2b@ tty flags 0x501 vector siointr
device sio5 at isa? port 0x2b8 tty flags 0x501 vector siointr

8.5. Why does every kernel I try to build fail to
compile, even GENERIC?

There are a number of possible causes for this problem. They are, in no particular order:

* You are not using the new make buildkernel and make installkernel targets, and your source
tree is different from the one used to build the currently running system (e.g., you are compiling
4.3-RELEASE on a 4.0-RELEASE system). If you are attempting an upgrade, please read the
/usr/src/UPDATING file, paying particular attention to the "COMMON ITEMS" section at the end.

* You are using the new make buildkernel and make installkernel targets, but you failed to assert
the completion of the make buildworld target. The make buildkernel target relies on files
generated by the make buildworld target to complete its job correctly.

» Even if you are trying to build FreeBSD-STABLE, it is possible that you fetched the source tree at
a time when it was either being modified, or broken for other reasons; only releases are
absolutely guaranteed to be buildable, although FreeBSD-STABLE builds fine the majority of the
time. If you have not already done so, try re-fetching the source tree and see if the problem goes
away. Try using a different server in case the one you are using is having problems.

8.6. How can I verify which scheduler is in use on a
running system?

If you are running FreeBSD version 5.2.1 or earlier, check for the existence of the kern.quantum
sysctl. If you have it, you should see something like this:

% sysctl kern.quantum
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kern.sched.quantum: 99960

If the kern.quantum sysctl exists, you are using the 4BSD scheduler. If not, you will get an error
printed by sysctl(8) (which you can safely ignore):

% sysctl kern.sched.quantum
sysctl: unknown oid 'kern.sched.quantum'

In FreeBSD version 5.3-RELEASE and later, the name of the scheduler currently being used is
directly available as the value of the kern.sched.name sysctl:

% sysctl kern.sched.name
kern.sched.name: 4BSD

8.7. What is kern.quantum?

kern.quantum is the maximum number of ticks a process can run without being preempted. It is
specific to the 4BSD scheduler, so you can use its presence or absence to determine which scheduler
is in use. In FreeBSD 5.X or later kern.quantum has been renamed to kern.sched.quantum.

8.8. What is kern.sched.quantum?

See What is kern.quantum?
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Chapter 9. Alokoy, Xvotiuata ApYeiwy Kat
PoptwTéG EXKivnoNng

9.1. How do I move my system over to my huge new
disk?

The best way is to reinstall the OS on the new disk, then move the user data over. This is highly
recommended if you have been tracking -STABLE for more than one release, or have updated a
release instead of installing a new one. You can install booteasy on both disks with boot0cfg(8), and
dual boot them until you are happy with the new configuration. Skip the next paragraph to find out
how to move the data after doing this.

Should you decide not to do a fresh install, you need to partition and label the new disk with either
/stand/sysinstall, or fdisk(8) and disklabel(8). You should also install booteasy on both disks with
boot0cfg(8), so that you can dual boot to the old or new system after the copying is done.

Now you have the new disk set up, and are ready to move the data. Unfortunately, you cannot just
blindly copy the data. Things like device files (in /dev), flags, and links tend to screw that up. You
need to use tools that understand these things, which means dump(8). Although it is suggested that
you move the data in single user mode, it is not required.

You should never use anything but dump(8) and restore(8) to move the root filesystem. The tar(1)
command may work - then again, it may not. You should also use dump(8) and restore(8) if you are
moving a single partition to another empty partition. The sequence of steps to use dump to move a
partitions data to a new partition is:

1. newfs the new partition.
mount it on a temporary mount point.

cd to that directory.

= W

dump the old partition, piping output to the new one.

For example, if you are going to move root to /dev/ad1sla, with /mnt as the temporary mount point,
it is:

# newfs /dev/adlsl1a

# mount /dev/adl1sTa /mnt

# cd /mnt

# dump @af - / | restore xf -

Rearranging your partitions with dump takes a bit more work. To merge a partition like /var into its
parent, create the new partition large enough for both, move the parent partition as described
above, then move the child partition into the empty directory that the first move created:
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newfs /dev/ad1sla

mount /dev/ad1sla /mnt

cd /mnt

dump @af - / | restore xf -

cd var

dump @af - /var | restore xf -

== O = = o =

To split a directory from its parent, say putting /var on its own partition when it was not before,
create both partitions, then mount the child partition on the appropriate directory in the temporary
mount point, then move the old single partition:

newfs /dev/adlsla

newfs /dev/ad1s1d

mount /dev/ad1sla /mnt
mkdir /mnt/var

mount /dev/ad1s1d /mnt/var
cd /mnt

dump @af - / | restore xf -

= F = = o = =

You might prefer cpio(1), pax(1), tar(1) to dump(8) for user data. At the time of this writing, these
are known to lose file flag information, so use them with caution.

9.2. Will a dangerously dedicated disk endanger my
health?

The installation procedure allows you to chose two different methods in partitioning your hard
disk(s). The default way makes it compatible with other operating systems on the same machine, by
using fdisk table entries (called "slices" in FreeBSD), with a FreeBSD slice that employs partitions of
its own. Optionally, one can chose to install a boot-selector to switch between the possible operating
systems on the disk(s). The alternative uses the entire disk for FreeBSD, and makes no attempt to be
compatible with other operating systems.

So why it is called "dangerous"? A disk in this mode does not contain what normal PC utilities
would consider a valid fdisk table. Depending on how well they have been designed, they might
complain at you once they are getting in contact with such a disk, or even worse, they might
damage the BSD bootstrap without even asking or notifying you. In addition, the "dangerously
dedicated" disk’s layout is known to confuse many BIOSes, including those from AWARD (e.g. as
found in HP Netserver and Micronics systems as well as many others) and Symbios/NCR (for the
popular 53C8xx range of SCSI controllers). This is not a complete list, there are more. Symptoms of
this confusion include the read error message printed by the FreeBSD bootstrap when it cannot
find itself, as well as system lockups when booting.

Why have this mode at all then? It only saves a few kbytes of disk space, and it can cause real
problems for a new installation. "Dangerously dedicated" mode’s origins lie in a desire to avoid one
of the most common problems plaguing new FreeBSD installers - matching the BIOS "geometry"
numbers for a disk to the disk itself.
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"Geometry" is an outdated concept, but one still at the heart of the PC’s BIOS and its interaction with
disks. When the FreeBSD installer creates slices, it has to record the location of these slices on the
disk in a fashion that corresponds with the way the BIOS expects to find them. If it gets it wrong,
you will not be able to boot.

"Dangerously dedicated" mode tries to work around this by making the problem simpler. In some
cases, it gets it right. But it is meant to be used as a last-ditch alternative - there are better ways to
solve the problem 99 times out of 100.

So, how do you avoid the need for "DD" mode when you are installing? Start by making a note of
the geometry that your BIOS claims to be using for your disks. You can arrange to have the kernel
print this as it boots by specifying -v at the boot: prompt, or using boot -v in the loader. Just before
the installer starts, the kernel will print a list of BIOS geometries. Do not panic - wait for the
installer to start and then use scrollback to read the numbers. Typically the BIOS disk units will be
in the same order that FreeBSD lists your disks, first IDE, then SCSI.

When you are slicing up your disk, check that the disk geometry displayed in the FDISK screen is
correct (ie. it matches the BIOS numbers); if it is wrong, use the g key to fix it. You may have to do
this if there is absolutely nothing on the disk, or if the disk has been moved from another system.
Note that this is only an issue with the disk that you are going to boot from; FreeBSD will sort itself
out just fine with any other disks you may have.

Once you have got the BIOS and FreeBSD agreeing about the geometry of the disk, your problems
are almost guaranteed to be over, and with no need for "DD" mode at all. If, however, you are still
greeted with the dreaded read error message when you try to boot, it is time to cross your fingers
and go for it - there is nothing left to lose.

To return a "dangerously dedicated" disk for normal PC use, there are basically two options. The
first is, you write enough NULL bytes over the MBR to make any subsequent installation believe this
to be a blank disk. You can do this for example with

# dd if=/dev/zero of=/dev/rda@ count=15
Alternatively, the undocumented DOS "feature"
C:\> fdisk /mbr

will to install a new master boot record as well, thus clobbering the BSD bootstrap.

9.3. Which partitions can safely use Soft Updates? I
have heard that Soft Updates on / can cause problems.

Short answer: you can usually use Soft Updates safely on all partitions.

Long answer: There used to be some concern over using Soft Updates on the root partition. Soft
Updates has two characteristics that caused this. First, a Soft Updates partition has a small chance
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of losing data during a system crash. (The partition will not be corrupted; the data will simply be
lost.) Also, Soft Updates can cause temporary space shortages.

When using Soft Updates, the kernel can take up to thirty seconds to actually write changes to the
physical disk. If you delete a large file, the file still resides on disk until the kernel actually performs
the deletion. This can cause a very simple race condition. Suppose you delete one large file and
immediately create another large file. The first large file is not yet actually removed from the
physical disk, so the disk might not have enough room for the second large file. You get an error
that the partition does not have enough space, although you know perfectly well that you just
released a large chunk of space! When you try again mere seconds later, the file creation works as
you expect. This has left more than one user scratching his head and doubting his sanity, the
FreeBSD filesystem, or both.

If a system should crash after the kernel accepts a chunk of data for writing to disk, but before that
data is actually written out, data could be lost or corrupted. This risk is extremely small, but
generally manageable. Use of IDE write caching greatly increases this risk; it is strongly
recommended that you disable IDE write caching when using Soft Updates.

These issues affect all partitions using Soft Updates. So, what does this mean for the root partition?

Vital information on the root partition changes very rarely. Files such as /kernel and the contents of
/etc only change during system maintenance, or when users change their passwords. If the system
crashed during the thirty-second window after such a change is made, it is possible that data could
be lost. This risk is negligible for most applications, but you should be aware that it exists. If your
system cannot tolerate this much risk, do not use Soft Updates on the root filesystem!

/ is traditionally one of the smallest partitions. By default, FreeBSD puts the /tmp directory on /. If
you have a busy /tmp, you might see intermittent space problems. Symlinking /tmp to /var/tmp will
solve this problem.

9.4. What is inappropriate about my ccd?

The symptom of this is:

# ccdconfig -C
ccdconfig: ioctl (CCDIOCSET): /dev/ccd@c: Inappropriate file type or format

This usually happens when you are trying to concatenate the c partitions, which default to type
unused. The ccd driver requires the underlying partition type to be FS_BSDFFS. Edit the disklabel of
the disks you are trying to concatenate and change the types of partitions to 4.2B8SD.

9.5. Why can I not edit the disklabel on my ccd?

The symptom of this is:

# disklabel ccd@
(it prints something sensible here, so let us try to edit it)
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# disklabel -e ccd@

(edit, save, quit)

disklabel: ioctl DIOCWDINFO: No disk label on disk;
use "disklabel -r" to install initial label

This is because the disklabel returned by ccd is actually a "fake" one that is not really on the disk.
You can solve this problem by writing it back explicitly, as in:

# disklabel ccd@ > /tmp/disklabel.tmp

# disklabel -Rr ccd@ /tmp/disklabel.tmp
# disklabel -e ccd@

(this will work now)

9.6. Can I mount other foreign filesystems under
FreeBSD?

FreeBSD supports a variety of other filesystems.

Digital UNIX

UFS CDROMs can be mounted directly on FreeBSD. Mounting disk partitions from Digital UNIX
and other systems that support UFS may be more complex, depending on the details of the disk
partitioning for the operating system in question.

Linux®

FreeBSD supports ext2fs partitions. See mount_ext2fs(8) for more information.

Windows NT®

FreeBSD includes a read-only NTFS driver. For more information, see mount_ntfs(8).

FAT

FreeBSD includes a read-write FAT driver. For more information, see mount_msdosfs(8).

ReiserFS

FreeBSD includes a read-only ReiserFS driver. For more information, see mount_reiserfs(8).

FreeBSD also supports network filesystems such as NFS (see mount nfs(8)), NetWare (see
mount_nwifs(8)), and Microsoft-style SMB filesystems (see mount_smbfs(8)).

9.7. How do I mount a secondary DOS partition?

The secondary DOS partitions are found after ALL the primary partitions. For example, if you have
an "E" partition as the second DOS partition on the second SCSI drive, you need to create the special
files for "slice 5" in /dev, then mount /dev/dals5:

# cd /dev
# sh MAKEDEV dalsh
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# mount -t msdosfs /dev/dals5 /dos/e

o You can omit this step if you are running FreeBSD 5.0-RELEASE or newer with
devfs(5) enabled.

9.8. Is there a cryptographic filesystem for FreeBSD?

Yes. FreeBSD 5.0 includes ghde(8), and FreeBSD 6.0 added geli(8). For earlier releases, see the
security/cfs port.

9.9. How can I use the Windows NT® loader to boot
FreeBSD?

The general idea is that you copy the first sector of your native root FreeBSD partition into a file in
the DOS/Windows NT® partition. Assuming you name that file something like c:\bootsect.bsd
(inspired by c:\bootsect.dos), you can then edit the c:\boot.ini file to come up with something like
this:

[boot loader]

timeout=30
default=multi(0)disk(@)rdisk(@)partition(1)\WINDOWS
[operating systems]
multi(0)disk(@)rdisk(@)partition(1)\WINDOWS="Windows NT"
C:\BOOTSECT.BSD="FreeBSD"

C:\="D0S"

If FreeBSD is installed on the same disk as the Windows NT® boot partition simply copy /boot/boot1
to C:\BOOTSECT.BSD. However, if FreeBSD is installed on a different disk /boot/bootl will not work,
/boot/boot0 is needed.

/boot/boot0 needs to be installed using sysinstall by selecting the FreeBSD boot manager on the
screen which asks if you wish to use a boot manager. This is because /boot/boot0 has the partition
table area filled with NULL characters but sysinstall copies the partition table before copying
/boot/boot0 to the MBR.

g Do not simply copy /boot/boot0 instead of /boot/bootl; you will overwrite your
partition table and render your computer un-bootable!

When the FreeBSD boot manager runs it records the last OS booted by setting the active flag on the
partition table entry for that OS and then writes the whole 512-bytes of itself back to the MBR so if
you just copy /boot/boot0 to C:\BOOTSECT.BSD then it writes an empty partition table, with the
active flag set on one entry, to the MBR.

69


https://man.freebsd.org/cgi/man.cgi?query=devfs&sektion=5&format=html
https://man.freebsd.org/cgi/man.cgi?query=gbde&sektion=8&format=html
https://man.freebsd.org/cgi/man.cgi?query=geli&sektion=8&format=html
https://cgit.freebsd.org/ports/tree/security/cfs/

9.10. How do I boot FreeBSD and Linux® from LILO?

If you have FreeBSD and Linux® on the same disk, just follow LILO’s installation instructions for
booting a non-Linux® operating system. Very briefly, these are:

Boot Linux®, and add the following lines to /etc/lilo.conf:

other=/dev/hda2
table=/dev/hda
label=FreeBSD

(the above assumes that your FreeBSD slice is known to Linux® as /dev/hda2; tailor to suit your
setup). Then, run 1ilo as root and you should be done.

If FreeBSD resides on another disk, you need to add loader=/boot/chain.b to the LILO entry. For
example:

other=/dev/dab4
table=/dev/dab
loader=/boot/chain.b
label=FreeBSD

In some cases you may need to specify the BIOS drive number to the FreeBSD boot loader to
successfully boot off the second disk. For example, if your FreeBSD SCSI disk is probed by BIOS as
BIOS disk 1, at the FreeBSD boot loader prompt you need to specify:

Boot: 1:da(@,a)/kernel

You can configure boot(8) to automatically do this for you at boot time.

The Linux®+FreeBSD mini-HOWTO is a good reference for FreeBSD and Linux® interoperability
issues.

9.11. How do I boot FreeBSD and Linux® using GRUB

Booting FreeBSD using GRUB is very simple. Just add the following to your configuration file
/boot/grub/grub.conf.

title FreeBSD 6.1
root (hd@,a)
kernel /boot/loader

Where hd0,a points to your root partition on the first disk. If you need to specify which slice
number should be used, use something like this (hd@,2,a). By default, if the slice number is omitted,
GRUB searches the first slice which has 'a" partition.
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9.12. How do I boot FreeBSD and Linux® using
BootEasy?

Install LILO at the start of your Linux® boot partition instead of in the Master Boot Record. You can
then boot LILO from BootEasy.

If you are running Windows® 95 and Linux® this is recommended anyway, to make it simpler to
get Linux® booting again if you should need to reinstall Windows® 95 (which is a Jealous
Operating System, and will bear no other Operating Systems in the Master Boot Record).

9.13. How do I change the boot prompt from ??? to
something more meaningful?

You can not do that with the standard boot manager without rewriting it. There are a number of
other boot managers in the sysutils ports category that provide this functionality.

9.14. 1 have a new removable drive, how do I use it?

Whether it is a removable drive like a Zip® or an EZ drive (or even a floppy, if you want to use it
that way), or a new hard disk, once it is installed and recognized by the system, and you have your
cartridge/floppy/whatever slotted in, things are pretty much the same for all devices.

(this section is based on Mark Mayo’s ZIP FAQ)
If it is a ZIP drive or a floppy, you have already got a DOS filesystem on it, you can use a command
like this:
# mount -t msdosfs /dev/fd@c /floppy
if it is a floppy, or this:

# mount -t msdosfs /dev/da2s4 /zip

for a ZIP disk with the factory configuration.
For other disks, see how they are laid out using fdisk(8) or sysinstall(8).
The rest of the examples will be for a ZIP drive on da2, the third SCSI disk.

Unless it is a floppy, or a removable you plan on sharing with other people, it is probably a better
idea to stick a BSD filesystem on it. You will get long filename support, at least a 2X improvement in
performance, and a lot more stability. First, you need to redo the DOS-level partitions/filesystems.
You can either use fdisk(8) or /stand/sysinstall, or for a small drive that you do not want to bother
with multiple operating system support on, just blow away the whole FAT partition table (slices)
and just use the BSD partitioning:
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# dd if=/dev/zero of=/dev/rda2 count=2
# disklabel -Brw da2 auto

You can use disklabel or /stand/sysinstall to create multiple BSD partitions. You will certainly want
to do this if you are adding swap space on a fixed disk, but it is probably irrelevant on a removable
drive like a ZIP.

Finally, create a new filesystem, this one is on our ZIP drive using the whole disk:
# newfs /dev/rdalc

and mount it:
# mount /dev/da2c /zip

and it is probably a good idea to add a line like this to /etc/fstab (see fstab(5)) so you can just type
mount /zip in the future:

/dev/da2c /zip ffs rw,noauto 0 0

9.15. Why do I get Incorrect super block when
mounting a CDROM?

You have to tell mount(8) the type of the device that you want to mount. This is described in the
Handbook section on optical media, specifically the section Using Data CDs.

9.16. Why do I get Device not configured when
mounting a CDROM?

This generally means that there is no CDROM in the CDROM drive, or the drive is not visible on the
bus. Please see the Using Data CDs section of the Handbook for a detailed discussion of this issue.

9.17. Why do all non-English characters in filenames
show up as ? on my CDs when mounted in FreeBSD?

Your CDROM probably uses the "Joliet" extension for storing information about files and
directories. This is discussed in the Handbook chapter on creating and using CDROMs, specifically
the section on Using Data CDROMSs.
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9.18. I burned a CD under FreeBSD and now I can not
read it under any other operating system. Why?

You most likely burned a raw file to your CD, rather than creating an ISO 9660 filesystem. Take a
look at the Handbook chapter on creating CDROMs, particularly the section on burning raw data
CDs.

9.19. How can I create an image of a data CD?

This is discussed in the Handbook section on duplicating data CDs. For more on working with
CDROMs, see the Creating CDs Section in the Storage chapter in the Handbook.

9.20. Why can I not mount an audio CD?

If you try to mount an audio CD, you will get an error like cd9660: /dev/acd@c: Invalid argument.
This is because mount only works on filesystems. Audio CDs do not have filesystems; they just have
data. You need a program that reads audio CDs, such as the audio/xmcd port.

9.21. How do I mount a multi-session CD?

By default, mount(8) will attempt to mount the last data track (session) of a CD. If you would like to
load an earlier session, you must use the -s command line argument. Please see mount_cd9660(8)
for specific examples.

9.22. How do I let ordinary users mount floppies,
CDROMs and other removable media?

Ordinary users can be permitted to mount devices. Here is how:
1. As root set the sysctl variable vfs.usermount to 1.

# sysctl -w vfs.usermount=1

2. As root assign the appropriate permissions to the block device associated with the
removable media.

For example, to allow users to mount the first floppy drive, use:
# chmod 666 /dev/fdo

To allow users in the group operator to mount the CDROM drive, use:
# chgrp operator /dev/acd@c
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# chmod 640 /dev/acd@c

3. If you are running FreeBSD 5.X or later, you will need to alter /etc/devfs.conf to make these
changes permanent across reboots.

As root, add the necessary lines to /etc/devfs.conf. For example, to allow users to mount the
first floppy drive add:

# Allow all users to mount the floppy disk.
own /dev/fd0 root:operator
perm /dev/fdo 0666

To allow users in the group operator to mount the CD-ROM drive add:

# Allow members of the group operator to mount CD-ROMs.
own /dev/acdd root:operator
perm /dev/acdd 0660

4. Finally, add the line vfs.usermount=1 to the file /etc/sysctl.conf so that it is reset at system
boot time.

All users can now mount the floppy /dev/fd0 onto a directory that they own:

% mkdir ~/my-mount-point
% mount -t msdosfs /dev/fd@ ~/my-mount-point

Users in group operator can now mount the CDROM /dev/acdOc onto a directory that they own:

% mkdir ~/my-mount-point
% mount -t cd9660 /dev/acd@c ~/my-mount-point

Unmounting the device is simple:
% umount ~/my-mount-point

Enabling vfs.usermount, however, has negative security implications. A better way to access MS-
DOS® formatted media is to use the emulators/mtools package in the ports collection.

o The device name used in the previous examples must be changed according to
your configuration.
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9.23. The du and df commands show different amounts
of disk space available. What is going on?

You need to understand what du and df really do. du goes through the directory tree, measures how
large each file is, and presents the totals. df just asks the filesystem how much space it has left. They
seem to be the same thing, but a file without a directory entry will affect df but not du.

When a program is using a file, and you delete the file, the file is not really removed from the
filesystem until the program stops using it. The file is immediately deleted from the directory
listing, however. You can see this easily enough with a program such as more. Assume you have a
file large enough that its presence affects the output of du and df. (Since disks can be so large today,
this might be a very large file!) If you delete this file while using more on it, more does not
immediately choke and complain that it cannot view the file. The entry is simply removed from the
directory so no other program or user can access it. du shows that it is gone - it has walked the
directory tree and the file is not listed. df shows that it is still there, as the filesystem knows that
more is still using that space. Once you end the more session, du and df will agree.

Note that Soft Updates can delay the freeing of disk space; you might need to wait up to 30 seconds
for the change to be visible!

This situation is common on web servers. Many people set up a FreeBSD web server and forget to
rotate the log files. The access log fills up /var. The new administrator deletes the file, but the
system still complains that the partition is full. Stopping and restarting the web server program
would free the file, allowing the system to release the disk space. To prevent this from happening,
set up newsyslog(8).

9.24. How can I add more swap space?

In the Configuration and Tuning section of the Handbook, you will find a section describing how to
do this.

9.25. Why does FreeBSD see my disk as smaller than
the manufacturer says it is?

Disk manufacturers calculate gigabytes as a billion bytes each, whereas FreeBSD calculates them as
1,073,741,824 bytes each. This explains why, for example, FreeBSD’s boot messages will report a
disk that supposedly has 80GB as holding 76319MB.

Also note that FreeBSD will (by default) reserve 8% of the disk space.

9.26. How is it possible for a partition to be more than
100% full?

A portion of each UFS partition (8%, by default) is reserved for use by the operating system and the
root user. df(1) does not count that space when calculating the Capacity column, so it can exceed
100%. Also, you will notice that the Blocks column is always greater than the sum of the Used and
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Avail columns, usually by a factor of 8%.

For more details, look up the -m option in tunefs(8).
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Chapter 10. Atayxeiplon ZvoTiUATOG

10.1. Where are the system start-up configuration
files?

The primary configuration file is /etc/defaults/rc.conf (see rc.conf(5)) System startup scripts such as
/etc/rc and /etc/rc.d (see rc(8)) just include this file. Do not edit this file! Instead, if there is any entry
in /etc/defaults/rc.conf that you want to change, you should copy the line into /etc/rc.conf and
change it there.

For example, if you wish to start named, the included DNS server, all you need to do is:
# echo named_enable="YES" >> /etc/rc.conf

To start up local services, place shell scripts in the /usr/local/etc/rc.d directory. These shell scripts
should be set executable, and end with a .sh.

10.2. How do I add a user easily?

Use the adduser(8) command, or the pw(8) command for more complicated situations.

To remove the user, use the rmuser(8) command or, if necessary, pw(8).

10.3. Why do I keep getting messages like root: not
found after editing my crontab file?

This is normally caused by editing the system crontab (/etc/crontab) and then using crontab(1) to
install it:

# crontab /etc/crontab

This is not the correct way to do things. The system crontab has a different format to the per-user
crontabs which crontab(1) updates (the crontab(5) manual page explains the differences in more
detail).

If this is what you did, the extra crontab is simply a copy of /etc/crontab in the wrong format it.
Delete it with the command:

# crontab -r

Next time, when you edit /etc/crontab, you should not do anything to inform cron(8) of the changes,
since it will notice them automatically.
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If you want something to be run once per day, week, or month, it is probably better to add shell
scripts /usr/local/etc/periodic, and let the periodic(8) command run from the system cron schedule
it with the other periodic system tasks.

The actual reason for the error is that the system crontab has an extra field, specifying which user
to run the command as. In the default system crontab provided with FreeBSD, this is root for all
entries. When this crontab is used as the root user’s crontab (which is not the same as the system
crontab), cron(8) assumes the string root is the first word of the command to execute, but no such
command exists.

10.4. Why do I get the error, you are not in the correct
group to su root when I try to su to root?

This is a security feature. In order to su to root (or any other account with superuser privileges),
you must be in the wheel group. If this feature were not there, anybody with an account on a system
who also found out root's password would be able to gain superuser level access to the system.
With this feature, this is not strictly true; su(1) will prevent them from even trying to enter the
password if they are not in wheel.

To allow someone to su to root, simply put them in the wheel group.

10.5. I made a mistake in rc.conf, or another startup
file, and now I cannot edit it because the filesystem is
read-only. What should I do?

When you get the prompt to enter the shell pathname, simply press ENTER, and run mount / to re-
mount the root filesystem in read/write mode. You may also need to run mount -a -t ufs to mount
the filesystem where your favorite editor is defined. If your favorite editor is on a network
filesystem, you will need to either configure the network manually before you can mount network
filesystems, or use an editor which resides on a local filesystem, such as ed(1).

If you intend to use a full screen editor such as vi(1) or emacs(1), you may also need to run export
TERM=cons25 so that these editors can load the correct data from the termcap(5) database.

Once you have performed these steps, you can edit /etc/rc.conf as you usually would to fix the
syntax error. The error message displayed immediately after the kernel boot messages should tell
you the number of the line in the file which is at fault.

10.6. Why am I having trouble setting up my printer?

Please have a look at the Handbook entry on printing. It should cover most of your problem. See the
Handbook entry on printing.

Some printers require a host-based driver to do any kind of printing. These so-called "WinPrinters"
are not natively supported by FreeBSD. If your printer does not work in DOS or Windows NT® 4.0,
it is probably a WinPrinter. Your only hope of getting one of these to work is to check if the
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print/pnm2ppa port supports it.

10.7. How can I correct the keyboard mappings for my
system?

Please see the Handbook section on using localization, specifically the section on console setup.

10.8. Why do I get messages like: unknown: PNP0303
can’t assign resources on bhoot?

The following is an excerpt from a post to the freebsd-current mailing list.

Garrett Wollman <wollman@FreeBSD.org>, 24 April 2001 The "can’t assign resources” messages
indicate that the devices are legacy ISA devices for which a non-PnP-aware driver is compiled into
the kernel. These include devices such as keyboard controllers, the programmable interrupt
controller chip, and several other bits of standard infrastructure. The resources cannot be assigned
because there is already a driver using those addresses.

10.9. Why can I not get user quotas to work properly?

1. It is possible that your kernel is not configured to use quotas. If this is the case, you will need to
add the following line to your kernel configuration file and recompile:

options QUOTA

Please read theHandbook entry on quotas for full details.

2. Do not turn on quotas on /.

3. Put the quota file on the filesystem that the quotas are to be enforced on, i.e.:

Filesystem Quota file
jusr /usr/admin/quotas
/home /home/admin/quotas

10.10. Does FreeBSD support System V IPC primitives?

Yes, FreeBSD supports System V-style IPC, including shared memory, messages and semaphores, in
the GENERIC kernel. In a custom kernel, enable this support by adding the following lines to your
kernel config.

options SYSVSHM # enable shared memory
options SYSVSEM # enable for semaphores
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options SYSVMSG # enable for messaging

Recompile and install your kernel.

10.11. What other mail-server software can I use
instead of Sendmail?

Sendmail is the default mail-server software for FreeBSD, but you can easily replace it with one of
the other MTA (for instance, an MTA installed from the ports).

There are various alternative MTAs in the ports tree already, with mail/exim, mail/postfix,
mail/gmail, and mail/zmailer being some of the most popular choices.

Diversity is nice, and the fact that you have many different mail-servers to chose from is considered
a good thing; therefore try to avoid asking questions like "Is Sendmail better than Qmail?" in the
mailing lists. If you do feel like asking, first check the mailing list archives. The advantages and
disadvantages of each and every one of the available MTAs have already been discussed a few
times.

10.12. I have forgotten the root password! What do I
do?

Do not panic! Restart the system, type boot -s at the Boot: prompt to enter Single User mode. At the
question about the shell to use, hit ENTER. You will be dropped to a # prompt. Enter mount -u / to
remount your root filesystem read/write, then run mount -a to remount all the filesystems. Run
passwd root to change the root password then run exit(1) to continue booting.

10.13. How do I keep ControlAltDelete from rebooting
the system?

If you are using syscons (the default console driver) build and install a new kernel with the line:
options SC_DISABLE_REBOOT

in the configuration file. If you use the PCVT console driver, use the following kernel configuration
line instead.

This can also be done by setting the following sysctl which does not require a reboot or kernel
recompile:

# sysctl hw.syscons.kbd_reboot=0
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options PCVT_CTRL_ALT_DEL

10.14. How do I reformat DOS text files to UNIX®
ones?

Use this perl command:
% perl -i.bak -npe 's/\r\n/\n/g' file ...

file is the file(s) to process. The modification is done in-place, with the original file stored with a
.Jbak extension.

Alternatively you can use the tr(1) command:
% tr -d '\r' < dos-text-file > unix-file

dos-text-file is the file containing DOS text while unix-file will contain the converted output. This can
be quite a bit faster than using perl.

10.15. How do I kill processes by name?

Use killall(1).

10.16. Why is su bugging me about not being in root’s
ACL?

The error comes from the Kerberos distributed authentication system. The problem is not fatal but
annoying. You can either run su with the -K option, or uninstall Kerberos as described in the next
question.

10.17. How do I uninstall Kerberos?

To remove Kerberos from the system, reinstall the bin distribution for the release you are running.
If you have the CDROM, you can mount the cd (we will assume on /cdrom) and run

# cd /cdrom/bin
# ./install.sh

Alternately, you can remove all MAKE_KERBEROS options from /etc/make.conf and rebuild world.
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10.18. What happened to /dev/MAKEDEV?

FreeBSD 5.X and beyond use the devfs(8) device-on-demand system. Device drivers automatically
create new device nodes as they are needed, obsoleting /dev/MAKEDEV.

If you are running FreeBSD 4.X or earlier and /dev/MAKEDEV is missing, then you really do have a
problem. Grab a copy from the system source code, probably in /usr/src/etc/MAKEDEV.

10.19. How do I add pseudoterminals to the system?

If you have lots of telnet, ssh, X, or screen users, you will probably run out of pseudoterminals.
Here is how to add more:

1. Build and install a new kernel with the line

pseudo-device pty 256

in the configuration file.

2. Run the commands

# cd /dev
# sh MAKEDEV pty{1,2,3,4,5,6,7}

to make 256 device nodes for the new terminals.

3. Edit /etc/ttys and add lines for each of the 256 terminals. They should match the form of the
existing entries, i.e. they look like

ttyqc none network

The order of the letter designations is tty[pqrsPQRS][0-9a-v], using a regular expression.

4. Reboot the system with the new kernel and you are ready to go.

10.20. Why can I not create the snd0 device?

There is no snd device. The name is used as a shorthand for the various devices that make up the
FreeBSD sound driver, such as mixer, sequencer, and dsp.

To create these devices you should

# cd /dev
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# sh MAKEDEV snd@

o You can omit this step if you are running FreeBSD 5.0-RELEASE or newer with
devfs(5) enabled.

10.21. How do I re-read /etc/rc.conf and re-start /etc/rc
without a reboot?

Go into single user mode and then back to multi user mode.

On the console do:

# shutdown now
(Note: without -r or -h)

# return
# exit

10.22. I tried to update my system to the latest
-STABLE, but got -BETAX, -RC or -PRERELEASE! What is
going on?

Short answer: it is just a name. RC stands for "Release Candidate". It signifies that a release is
imminent. In FreeBSD, -PRERELEASE is typically synonymous with the code freeze before a release.
(For some releases, the -BETA label was used in the same way as -PRERELEASE.)

Long answer: FreeBSD derives its releases from one of two places. Major, dot-zero, releases, such as
4.0-RELEASE and 5.0-RELEASE, are branched from the head of the development stream, commonly
referred to as -CURRENT. Minor releases, such as 4.1-RELEASE or 5.2-RELEASE, have been
snapshots of the active -STABLE branch. Starting with 4.3-RELEASE, each release also now has its
own branch which can be tracked by people requiring an extremely conservative rate of
development (typically only security advisories).

When a release is about to be made, the branch from which it will be derived from has to undergo
a certain process. Part of this process is a code freeze. When a code freeze is initiated, the name of
the branch is changed to reflect that it is about to become a release. For example, if the branch used
to be called 4.5-STABLE, its name will be changed to 4.6-PRERELEASE to signify the code freeze and
signify that extra pre-release testing should be happening. Bug fixes can still be committed to be
part of the release. When the source code is in shape for the release the name will be changed to
4.6-RC to signify that a release is about to be made from it. Once in the RC stage, only the most
critical bugs found can be fixed. Once the release (4.6-RELEASE in this example) and release branch
have been made, the branch will be renamed to 4.6-STABLE.

For more information on version numbers and the various CVS branches, refer to the Release
Engineering article.
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10.23. I tried to install a new kernel, and the chflags
failed. How do I get around this?

Short answer: You are probably at security level greater than 0. Reboot directly to single user mode
to install the kernel.

Long answer: FreeBSD disallows changing system flags at security levels greater than 0. You can
check your security level with the command:

# sysctl kern.securelevel

You cannot lower the security level; you have to boot to single mode to install the kernel, or change
the security level in /etc/rc.conf then reboot. See the init(8) manual page for details on securelevel,
and see /etc/defaults/rc.conf and the rc.conf(5) manual page for more information on rc.conf.

10.24. I cannot change the time on my system by more
than one second! How do I get around this?

Short answer: You are probably at security level greater than 1. Reboot directly to single user mode
to change the date.

Long answer: FreeBSD disallows changing the time by more that one second at security levels
greater than 1. You can check your security level with the command:

# sysctl kern.securelevel

You cannot lower the security level; you have to boot to single mode to change the date, or change
the security level in /etc/rc.conf then reboot. See the init(8) manual page for details on securelevel,
and see /etc/defaults/rc.conf and the rc.conf(5) manual page for more information on rc.conf.

10.25. Why is rpc.statd using 256 megabytes of
memory?

No, there is no memory leak, and it is not using 256 Mbytes of memory. For convenience, rpc.statd
maps an obscene amount of memory into its address space. There is nothing terribly wrong with
this from a technical standpoint; it just throws off things like top(1) and ps(1).

rpc.statd(8) maps its status file (resident on /var) into its address space; to save worrying about
remapping it later when it needs to grow, it maps it with a generous size. This is very evident from
the source code, where one can see that the length argument to mmap(2) is 0x10000000, or one
sixteenth of the address space on an IA32, or exactly 256 MB.
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10.26. Why can I not unset the schg file flag?

You are running at an elevated (i.e., greater than 0) securelevel. Lower the securelevel and try
again. For more information, see the FAQ entry on securelevel and the init(8) manual page.

10.27. Why does SSH authentication through .shosts
not work by default in recent versions of FreeBSD?

The reason why .shosts authentication does not work by default in more recent versions of FreeBSD
is because ssh(1) is not installed suid root by default. To "fix" this, you can do one of the following:

* As a permanent fix, set ENABLE_SUID_SSH to true in /etc/make.conf and rebuild ssh (or run make
world).

* As a temporary fix, change the mode on /usr/bin/ssh to 4555 by running chmod 4555 /usr/bin/ssh
as root. Then add ENABLE_SUID_SSH= true to /etc/make.conf so the change takes effect the next
time make world is run.

10.28. What is vnlru?

vnlru flushes and frees vnodes when the system hits the kern.maxvnodes limit. This kernel thread sits
mostly idle, and only activates if you have a huge amount of RAM and are accessing tens of
thousands of tiny files.

10.29. What do the various memory states displayed by
top mean?

* Active: pages recently statistically used.
» Inactive: pages recently statistically unused.

 Cache: (most often) pages that have percolated from inactive to a status where they maintain
their data, but can often be immediately reused (either with their old association, or reused
with a new association.) There can be certain immediate transitions from active to cache state if
the page is known to be clean (unmodified), but that transition is a matter of policy, depending
upon the algorithm choice of the VM system maintainer.

* Free: pages without data content, and can be immediately used in certain circumstances where
cache pages might be ineligible. Free pages can be reused at interrupt or process state.

* Wired: pages that are fixed into memory, usually for kernel purposes, but also sometimes for
special use in processes.

Pages are most often written to disk (sort of a VM sync) when they are in the inactive state, but
active pages can also be synced (but requires the availability of certain CPU features.) This depends
upon the CPU tracking of the modified bit being available, and in certain situations there can be an
advantage for a block of VM pages to be synced, whether they are active or inactive. In most
common cases, it is best to think of the inactive queue to be a queue of relatively unused pages that
might or might not be in the process of being written to disk. Cached pages are already synced, not
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mapped, but available for immediate process use with their old association or with a new
association. Free pages are available at interrupt level, but cached or free pages can be used at
process state for reuse. Cache pages are not adequately locked to be available at interrupt level.

There are some other flags (e.g., busy flag or busy count) that might modify some of the rules that I
described.

10.30. How much free memory is available?

There are a couple of kinds of "free memory". One kind is the amount of memory immediately
available without paging anything else out. That is approximately the size of cache queue + size of
free queue (with a derating factor, depending upon system tuning.) Another kind of "free memory"
is the total amount of VM space. That can be complex, but is dependent upon the amount of swap
space and memory. Other kinds of "free memory" descriptions are also possible, but it is relatively
useless to define these, but rather it is important to make sure that the paging rate is kept low, and
to avoid running out of swap space.

10.31. What is /var/empty? I can not delete it!

/var/empty is a directory that the sshd(8) program uses when performing privilege separation. The
/var/empty directory is empty, owned by root and has the schg flag set.

Although it is not recommended to delete this directory, to do so you will need to unset the schg flag
first. See the chflags(1) manual page for more information (and bear in mind the answer to the
question on unsetting the schg flag).
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Chapter 11. To ZVotnua X Windows kat ot
Ewkovikéc KovoeoAeg

11.1. What is the X Window System?

The X Window System (commonly X11) is the most widely available windowing system capable of
running on UNIX® or UNIX® like systems, including FreeBSD. The X.Org Foundation administers
the X protocol standards, with the current reference implementation, version 11 release 7.7, so you
will often see references shortened to X11.

Many implementations are available for different architectures and operating systems. An
implementation of the server-side code is properly known as an X server.

11.2. Which X implementations are available for
FreeBSD?

Historically, the default implementation of X on FreeBSD has been XFree86™ which is maintained
by The XFree86 Project, Inc. This software was installed by default on FreeBSD versions up until
4.10 and 5.2. Although Xorg itself maintained an implementation during that time period, it was
basically only provided as a reference platform, as it had suffered greatly from bitrot over the
years.

However, early in 2004, some XFree86 developers left that project over issues including the pace of
code changes, future directions, and interpersonal conflicts, and are now contributing code directly
to Xorg instead. At that time, Xorg updated its source tree to the last XFree86™ release before its
subsequent licensing change (XFree86 version 4.3.99.903), incorporated many changes that had
previously been maintained separately, and has released that software as X11R6.7.0. A separate but
related project, freedesktop.org (or fd.o for short), is working on rearchitecting the original
XFree86™ code to offload more work onto the graphics cards (with the goal of increased
performance) and make it more modular (with the goal of increased maintainability, and thus
faster releases as well as easier configuration). Xorg intends to incorporate the freedesktop.org
changes in its future releases.

As of July 2004, in FreeBSD-CURRENT, XFree86™ has been replaced with Xorg as the default
implementation. The XFree86™ ports (x11/XFree86-4 and subports) remain in the ports collection.
But Xorg is the default X11 implementation for FreeBSD 5.3 and later.

For further information, read the X11 section of the FreeBSD Handbook.
The above describes the default X implementation installed. It is still possible to

o install either implementation by following the instructions in the entry for
20040723 in /usr/ports/UPDATING.

ﬁ It is not currently possible to mix-and-match pieces of each implementation; one
must choose one or the other.
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11.3. Will my existing applications run with the Xorg
suite?

The Xorg software is written to the same X11R6 specification that XFree86™ is, so basic applications
should work unchanged. A few lesser-used protocols have been deprecated (XIE, PEX, and lbxproxy),
but in the first two cases, the FreeBSD port of XFree86™ did not support them either.

11.4. Why did the X projects split, anyway?

The answer to this question is outside the scope of this FAQ. Note that there are voluminous
postings in various mailing list archives on the Internet; please use your favorite search engine to
investigate the history instead of asking this question on the FreeBSD mailing lists. It may even be
the case that only the participants will ever know for certain.

11.5. Why did FreeBSD choose to go with the Xorg
ports by default?

The Xorg developers claim that their goal is to release more often and incorporate new features
more quickly. If they are able to do so, this will be very attractive. Also, their software still uses the
traditional X license, while XFree86™ is now using their modified one.

o This decision is still controversial. Only time will tell which implementation proves
technically superior. Each FreeBSD user should decide which they prefer.

11.6. I want to run X, how do I go about it?

If you would like to add X to an existing installation, you should use the x11/xorg meta-port, which
will build and install all the necessary components.

Then read and follow the documentation on the xorgconfig(1) tool, which assists you in configuring
Xorg for your particular graphics card/mouse/etc. You may also wish to examine the xorgcfg(1) tool,
which provides a graphical interface to the X configuration process.

For further information, read the X11 section of the FreeBSD Handbook.

You may also wish to investigate the Xaccel server. See the section on Xi Graphics for more details.

11.7.1tried to run X, but I get an KDENABIO failed
(Operation not permitted) error when I type startx.
What do I do now?

Your system is probably running at a raised securelevel. It is not possible to start X at a raised
securelevel because X requires write access to /dev/io. For more information, see at the init(8)
manual page.
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So the question is what else you should do instead, and you basically have two choices: set your
securelevel back down to zero (usually from /etc/rc.conf), or run xdm(1) at boot time (before the
securelevel is raised).

See How do I start XDM on boot? for more information about running xdm(1) at boot time.

11.8. Why does my mouse not work with X?

If you are using syscons (the default console driver), you can configure FreeBSD to support a mouse
pointer on each virtual screen. In order to avoid conflicting with X, syscons supports a virtual
device called /dev/sysmouse. All mouse events received from the real mouse device are written to
the sysmouse device via moused. If you wish to use your mouse on one or more virtual consoles,
and use X, see Eival Suvatdv va ypnotpomownBbel To movtikl ye kdmolo Tpomo €€w amo To mepLBdAiov
Tov ovotnuatog X Window; and set up moused.

Then edit /etc/X11/xorg.conf and make sure you have the following lines:
Section "InputDevice"

Option "Protocol" "SysMouse"
Option "Device" "/dev/sysmouse"

Some people prefer to use /dev/mouse under X. To make this work, /dev/mouse should be linked to
/dev/sysmouse (see sysmouse(4)):

# cd /dev
# rm -f mouse
# ln -s sysmouse mouse

11.9. My mouse has a fancy wheel. Can I use it in X?
Yes.

You need to tell X that you have a 5 button mouse. To do this, simply add the lines Buttons 5 and
ZAxisMapping 4 5 to the "InputDevice" section of /etc/X11/xorg.conf. For example, you might have
the following "InputDevice" section in /etc/X11/xorg.conf.

IapdSewyua 1. "InputDevice"” Section for Wheeled Mouse in Xorg configuration file

Section "InputDevice"

Identifier "Mouse1"

Driver "mouse"

Option "Protocol” "auto"

Option "Device" "/dev/sysmouse"
Option "Buttons" "5"

Option "ZAxisMapping" "4 5"
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EndSection

ITIapdéetyua 2. ".emacs" example for naive page scrolling with Wheeled Mouse (optional)

;2 wheel mouse
(global-set-key [mouse-4] 'scroll-down)
(global-set-key [mouse-5] 'scroll-up)

11.10. How do I use remote X displays?
For security reasons, the default setting is to not allow a machine to remotely open a window.

To enable this feature, simply start X with the optional -listen_tcp argument:

% startx -listen_tcp

11.11. Why do X Window menus and dialog boxes not
work right?

Try turning off the Num Lock key.

If your Num Lock key is on by default at boot-time, you may add the following line in the Keyboard
section of the /etc/X11/xorg.conf file.

# Let the server do the NumLock processing. This should only be
# required when using pre-R6 clients
ServerNumLock

11.12. What is a virtual console and how do I make
more?

Virtual consoles, put simply, enable you to have several simultaneous sessions on the same machine
without doing anything complicated like setting up a network or running X.

When the system starts, it will display a login prompt on the monitor after displaying all the boot
messages. You can then type in your login name and password and start working (or playing!) on
the first virtual console.

At some point, you will probably wish to start another session, perhaps to look at documentation
for a program you are running or to read your mail while waiting for an FTP transfer to finish. Just
do Alt + F2 (hold down the Alt key and press the F2 key), and you will find a login prompt waiting

90



for you on the second "virtual console"! When you want to go back to the original session, do Alt
+ F1.

ThedefaultFreeBSDinstallationhaseightvirtualconsolesenabled. A1t + F1, Alt + F2, Alt + F3,andso
on will switch between these virtual consoles.

To enable more of them, edit /etc/ttys (see ttys(5)) and add entries for ttyv4 to ttyvc after the
comment on "Virtual terminals":

# Edit the existing entry for ttyv3 in /etc/ttys and change

# "off" to "on".

ttyv3  "/usr/libexec/getty Pc" cons25 on secure
ttyvd  "/usr/libexec/getty Pc" cons25 on secure
ttyvb  "/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/libexec/getty Pc" cons25 on secure
ttyv9  "/usr/libexec/getty Pc" cons25 on secure
ttyva  "/usr/libexec/getty Pc" cons25 on secure
ttyvb  "/usr/libexec/getty Pc" cons25 on secure

Use as many or as few as you want. The more virtual terminals you have, the more resources that
are used; this can be important if you have 8MB RAM or less. You may also want to change the
secure to insecure.

If you want to run an X server you must leave at least one virtual terminal unused
(or turned off) for it to use. That is to say that if you want to have a login prompt
o pop up for all twelve of your Alt-function keys, you are out of luck - you can only
do this for eleven of them if you also want to run an X server on the same
machine.
The easiest way to disable a console is by turning it off. For example, if you had the full 12 terminal

allocation mentioned above and you wanted to run X, you would change settings for virtual
terminal 12 from:

ttyvb  "/usr/libexec/getty Pc" cons25 on secure
to:

ttyvb  "/usr/libexec/getty Pc" cons25 off secure
If your keyboard has only ten function keys, you would end up with:

ttyv9  "/usr/libexec/getty Pc" cons25 off secure
ttyva  "/usr/libexec/getty Pc" cons25 off secure
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ttyvb  "/usr/libexec/getty Pc" cons25 off secure

(You could also just delete these lines.)

Next, the easiest (and cleanest) way to activate the virtual consoles is to reboot. However, if you
really do not want to reboot, you can just shut down the X Window system and execute (as root):

# kill -HUP 1

It is imperative that you completely shut down X Window if it is running, before running this
command. If you do not, your system will probably appear to hang/lock up after executing the kill
command.

11.13. How do I access the virtual consoles from X?

Use Ctrl + Alt + Fn to switch back to a virtual console. Ctrl + Alt + F1 would return you to the first
virtual console.

Once you are back to a text console, you can then use Alt + Fn as normal to move between them.

To return to the X session, you must switch to the virtual console running X. If you invoked X from
the command line, (e.g., using startx) then the X session will attach to the next unused virtual
console, not the text console from which it was invoked. If you have eight active virtual terminals
then X will be running on the ninth, and you would use Alt + F9 to return.

11.14. How do I start XDM on boot?

There are two schools of thought on how to start xdm(1). One school starts xdm from /etc/ttys (see
ttys(5)) using the supplied example, while the other simply runs xdm from rc.local (see rc(8)) or
from a X.sh script in /usr/local/etc/rc.d. Both are equally valid, and one may work in situations
where the other does not. In both cases the result is the same: X will pop up a graphical login:
prompt.

The ttys method has the advantage of documenting which vty X will start on and passing the
responsibility of restarting the X server on logout to init. The rc.local method makes it easy to kill
xdm if there is a problem starting the X server.

If loaded from rc.local, xdm should be started without any arguments (i.e., as a daemon). xdm must
start AFTER getty runs, or else getty and xdm will conflict, locking out the console. The best way
around this is to have the script sleep 10 seconds or so then launch xdm.

If you are to start xdm from /etc/ttys, there still is a chance of conflict between xdm and getty(8). One
way to avoid this is to add the vt number in the /usr/local/lib/X11/xdm/Xservers file.

10 local /usr/local/bin/X vt4
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The above example will direct the X server to run in /dev/ttyv3. Note the number is offset by one.
The X server counts the vty from one, whereas the FreeBSD kernel numbers the vty from zero.

11.15. Why do I get Couldn’t open console when I run
xconsole?

If you start X with startx, the permissions on /dev/console will not get changed, resulting in things
like xterm -C and xconsole not working.

This is because of the way console permissions are set by default. On a multi-user system, one does
not necessarily want just any user to be able to write on the system console. For users who are
logging directly onto a machine with a VTY, the fbtab(5) file exists to solve such problems.

In a nutshell, make sure an uncommented line of the form
/dev/ttyv@ 0600 /dev/console

is in /etc/fbtab (see fhbtab(5)) and it will ensure that whomever logs in on /dev/ttyv0 will own the
console.

11.16. Before, I was able to run XFree86™ as a regular
user. Why does it now say that I must be root?

All X servers need to be run as root in order to get direct access to your video hardware. Older
versions of XFree86™ (= 3.3.6) installed all bundled servers to be automatically run as root (setuid
to root). This is obviously a security hazard because X servers are large, complicated programs.
Newer versions of XFree86™ do not install the servers setuid to root for just this reason.

Obviously, running an X server as the root user is not acceptable, nor a good idea security-wise.
There are two ways to be able to use X as a regular user. The first is to use xdm or another display
manager (e.g., kdm); the second is to use the Xwrapper.

xdm is a daemon that handles graphical logins. It is usually started at boot time, and is responsible
for authenticating users and starting their sessions; it is essentially the graphical counterpart of
getty(8) and login(1). For more information on xdm see the XFree86™ documentation, and the the
FAQ entry on it.

Xwrapper is the X server wrapper; it is a small utility to enable one to manually run an X server
while maintaining reasonable safety. It performs some sanity checks on the command line
arguments given, and if they pass, runs the appropriate X server. If you do not want to run a
display manager for whatever reason, this is for you. If you have installed the complete ports
collection, you can find the port in /usr/ports/x11/wrapper.

11.17. Why does my PS/2 mouse misbehave under X?

Your mouse and the mouse driver may have somewhat become out of synchronization.
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In rare cases the driver may erroneously report synchronization problem and you may
see the kernel message:

psmintr: out of sync (xxxx != yyyy)

and notice that your mouse does not work properly.

If this happens, disable the synchronization check code by setting the driver flags for the PS/2
mouse driver to 0x100. Enter UserConfig by giving the -c option at the boot prompt:

boot: -c
Then, in the UserConfig command line, type:

UserConfig> flags psm@ 0x100
UserConfig> quit

11.18. Why does my PS/2 mouse from MouseSystems
not work?

There have been some reports that certain model of PS/2 mouse from MouseSystems works only if
it is put into the "high resolution” mode. Otherwise, the mouse cursor may jump to the upper-left
corner of the screen every so often.

Specify the flags 0x04 to the PS/2 mouse driver to put the mouse into the high resolution mode.
Enter UserConfig by giving the -c option at the boot prompt:

boot: -c
Then, in the UserConfig command line, type:

UserConfig> flags psm@ 0x04
UserConfig> quit

See the previous section for another possible cause of mouse problems.

11.19. I want to install different X server.

FreeBSD versions prior 5.3 will use the default XFree86™ 4.X, while latter versions will default to
Xorg. If you want to run a different X11 implementation than the default one, add the following line
to /etc/make.conf, (if you do not have this file, create it):
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X_WINDOW_SYSTEM= xorg

This variable may be set to xorg, xfree86-4, or xfree86-3.

11.20. How do I reverse the mouse buttons?

Run the command xmodmap -e "pointer = 3 2 1" from your .Xinitrc or .xsession.

11.21. How do I install a splash screen and where do I
find them?

FreeBSD have a feature to allow the display of "splash" screens during the boot messages. The
splash screens currently must be a 256 color bitmap (.BMP) or ZSoft PCX (.PCX) file. In addition,
they must have a resolution of 320x200 or less to work on standard VGA adapters. If you compile
VESA support into your kernel, then you can use larger bitmaps up to 1024x768. The actual VESA
support can either be compiled directly into the kernel with the VESA kernel config option or by
loading the VESA kld module during bootup.

To use a splash screen, you need to modify the startup files that control the boot process for
FreeBSD.

You need to create a /boot/loader.rc file that contains the following lines:

include /boot/loader.4th
start

and a /boot/loader.conf that contains the following:

splash_bmp_load="YES"
bitmap_load="YES"

This assumes you are using /boot/splash.bmp for your splash screen. If you would rather use a PCX
file, copy it to /boot/splash.pcx, create a /boot/loader.rc as instructed above, and create a
/boot/loader.conf that contains:

splash_pcx_load="YES"
bitmap_load="YES"
bitmap_name="/boot/splash.pcx"

Now all you need is a splash screen. For that you can surf on over to the gallery at
http://www.baldwin.cx/splash/.
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11.22. Can I use the Windows® keys on my keyboard in
X?

Yes. All you need to do is use xmodmap(1) to define what function you wish them to perform.
Assuming all "Windows®" keyboards are standard then the keycodes for the 3 keys are

* 115 - Windows® key, between the left-hand Ctrl and Alt keys
* 116 - Windows® key, to the right of the AltGr key
* 117 - Menu Kkey, to the left of the right-hand Ctrl key

To have the left Windows® key print a comma, try this.
# xmodmap -e "keycode 115 = comma"

You will probably have to re-start your window manager to see the result.

To have the Windows® Kkey-mappings enabled automatically every time you start X either put the
xmodmap commands in your ~/.xinitrc file or, preferably, create a file ~/.xmodmaprc and include the
xmodmap options, one per line, then add the line

xmodmap $HOME/.xmodmaprc

to your ~/.xinitrc.

For example, you could map the 3 keys to be F13, F14, and F15, respectively. This would make it easy
to map them to useful functions within applications or your window manager, as demonstrated
further down.

To do this put the following in ~/.xmodmaprec.

keycode 115 = F13
keycode 116 = F14
keycode 117 = F15

If you use fvwm2, for example, you could map the keys so that F13 iconifies (or de-iconifies) the
window the cursor is in, F14 brings the window the cursor is in to the front or, if it is already at the
front, pushes it to the back, and F15 pops up the main Workplace (application) menu even if the
cursor is not on the desktop, which is useful if you do not have any part of the desktop visible (and
the logo on the key matches its functionality).

The following entries in ~/.fvwmrc implement the aforementioned setup:

Key F13 FTIWS A Iconify
Key F14 FTIWS A Raiselower
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Key F15 A A Menu Workplace Nop

11.23. How can I get 3D hardware acceleration for
OpenGL®?

The availability of 3D acceleration depends on the version of XFree86™ or Xorg that you are using
and the type of video chip you have. If you have an NVIDIA chip, you can use the binary drivers
provided for FreeBSD on the Drivers section of their website. For other cards with XFree86™-4 or
Xorg, including the Matrox G200/G400, ATI Rage 128/Radeon, and 3dfx Voodoo 3, 4, 5, and Banshee,
information on hardware acceleration is available on the XFree86-4 Direct Rendering on FreeBSD

page.
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Chapter 12. AitktOwonN

12.1. Where can I get information on diskless booting?

"Diskless booting" means that the FreeBSD box is booted over a network, and reads the necessary
files from a server instead of its hard disk. For full details, please read the Handbook entry on
diskless booting

12.2. Can a FreeBSD box be used as a dedicated
network router?

Yes. Please see the Handbook entry on advanced networking, specifically the section on routing and
gateways.

12.3. Can I connect my Windows® box to the Internet
via FreeBSD?

Typically, people who ask this question have two PCs at home, one with FreeBSD and one with some
version of Windows® the idea is to use the FreeBSD box to connect to the Internet and then be able
to access the Internet from the Windows® box through the FreeBSD box. This is really just a special
case of the previous question and works perfectly well.

If you are using dialup to connect to the Internet user-mode ppp(8) contains a -nat option. If you
run ppp(8) with the -nat option, set gateway_enable to YES in /etc/rc.conf, and configure your
Windows® machine correctly, this should work fine. For more information, please see the ppp(8)
manual page or the Handbook entry on user PPP.

If you are using kernel-mode PPP or have an Ethernet connection to the Internet, you need to use
natd(8). Please look at the natd section of the Handbook for a tutorial.

12.4. Does FreeBSD support SLIP and PPP?

Yes. See the manual pages for slattach(8), sliplogin(8), ppp(8), and pppd(8). ppp(8) and pppd(8)
provide support for both incoming and outgoing connections, while sliplogin(8) deals exclusively
with incoming connections, and slattach(8) deals exclusively with outgoing connections.

For more information on how to use these, please see the Handbook chapter on PPP and SLIP.

If you only have access to the Internet through a "shell account”, you may want to have a look at the
net/slirp package. It can provide you with (limited) access to services such as ftp and http direct
from your local machine.

12.5. Does FreeBSD support NAT or Masquerading?

Yes. If you want to use NAT over a user PPP connection, please see the Handbook entry on user PPP.
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If you want to use NAT over some other sort of network connection, please look at the natd section
of the Handbook.

12.6. How do I connect two FreeBSD systems over a
parallel line using PLIP?

Please see the PLIP section of the Handbook.

12.7. Why can I not create a /dev/ed0 device?

Because they are not necessary. In the Berkeley networking framework, network interfaces are
only directly accessible by kernel code. Please see the /etc/rc.network file and the manual pages for
the various network programs mentioned there for more information. If this leaves you totally
confused, then you should pick up a book describing network administration on another BSD-
related operating system; with few significant exceptions, administering networking on FreeBSD is
basically the same as on SunOS™ 4.0 or Ultrix.

12.8. How can I set up Ethernet aliases?

If the alias is on the same subnet as an address already configured on the interface, then add
netmask Oxffffffff to your ifconfig(8) command-line, as in the following:

# ifconfig ed@ alias 192.0.2.2 netmask Oxffffffff
Otherwise, just specify the network address and netmask as usual:

# ifconfig ed@ alias 172.16.141.5 netmask Oxffffffoo

12.9. How do I get my 3C503 to use the other network
port?

If you want to use the other ports, you will have to specify an additional parameter on the
ifconfig(8) command line. The default port is 1ink@. To use the AUI port instead of the BNC one, use
link2. These flags should be specified using the ifconfig_* variables in /etc/rc.conf (see rc.conf(5)).

12.10. Why am I having trouble with NFS and FreeBSD?

Certain PC network cards are better than others (to put it mildly) and can sometimes cause
problems with network intensive applications like NFS.

See the Handbook entry on NFS for more information on this topic.
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12.11. Why can I not NFS-mount from a Linux® box?

Some versions of the Linux® NFS code only accept mount requests from a privileged port; try

# mount -o -P linuxbox:/blah /mnt

12.12. Why can I not NFS-mount from a Sun box?

Sun™ workstations running SunOS™ 4.X only accept mount requests from a privileged port; try

# mount -o -P sunbox:/blah /mnt

12.13. Why does mountd keep telling me it can’t
change attributes and that I have a bad exports list on
my FreeBSD NFS server?

The most frequent problem is not understanding the correct format of /etc/exports. Please review
exports(5) and the NES entry in the Handbook, especially the section on configuring NFS.

12.14. Why am I having problems talking PPP to
NeXTStep machines?

Try disabling the TCP extensions in /etc/rc.conf (see rc.conf(5)) by changing the following variable to
NO:

tep_extensions=NO

Xylogic’s Annex boxes are also broken in this regard and you must use the above change to connect
through them.

12.15. How do I enable IP multicast support?

FreeBSD supports multicast host operations by default. If you want your box to run as a multicast
router, you need to recompile your kernel with the MROUTING option and run mrouted(8). FreeBSD
will start mrouted(8) at boot time if the flag mrouted_enable is set to "YES" in /etc/rc.conf.

MBONE tools are available in their own ports category, mbone. If you are looking for the
conference tools vic and vat, look there!
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12.16. Which network cards are based on the DEC PCI
chipset?
Here is a list compiled by Glen Foster gfoster@driver.nsta.org, with some more modern additions:

ITivakag 2. Network cards based on the DEC PCI chipset

Vendor Model

ASUS PCI-L101-TB

Accton ENI1203

Cogent EM960PCI

Compex ENET32-PCI

D-Link DE-530

Dayna DP1203, DP2100

DEC DE435, DE450

Danpex EN-9400P3

JCIS Condor JC1260

Linksys EtherPCI

Mylex LNP101

SMC EtherPower 10/100 (Model 9332)

SMC EtherPower (Model 8432)

TopWare TE-3500P

Znyx (2.2.x) 7X312,7X314, 7X342, 7X345, 7X346, 7ZX348

Znyx (3.x) 7X345Q, 7X346Q, ZX348Q, ZX412Q, ZX414,
7X442,7X444, 7X474, 7X478, 7X212, 7X214
(10mbps/hd)

12.17. Why do I have to use the FQDN for hosts on my
site?

You will probably find that the host is actually in a different domain; for example, if you are in
foo.example.org and you wish to reach a host called mumble in the example.org domain, you will have
to refer to it by the fully-qualified domain name, mumble.example.org, instead of just mumble.

Traditionally, this was allowed by BSD BIND resolvers. However the current version of bind (see
named(8)) that ships with FreeBSD no longer provides default abbreviations for non-fully qualified
domain names other than the domain you are in. So an unqualified host mumble must either be
found as mumble.foo.example.org, or it will be searched for in the root domain.

This is different from the previous behavior, where the search continued across mumble.example.org,
and mumble.edu. Have a look at RFC 1535 for why this was considered bad practice, or even a
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security hole.

As a good workaround, you can place the line
search foo.example.org example.org
instead of the previous
domain foo.example.org

into your /etc/resolv.conf file (see resolv.conf(5)). However, make sure that the search order does
not go beyond the "boundary between local and public administration”, as RFC 1535 calls it.

12.18. Why do I get an error, Permission denied, for all
networking operations?

If you have compiled your kernel with the IPFIREWALL option, you need to be aware that the default
policy is to deny all packets that are not explicitly allowed.

If you had unintentionally misconfigured your system for firewalling, you can restore network
operability by typing the following while logged in as root:

# ipfw add 65534 allow all from any to any

You can also set firewall_type="open" in /etc/rc.conf.

For further information on configuring a FreeBSD firewall, see the Handbook chapter.

12.19. How much overhead does IPFW incur?

Please see the Handbook’s Firewalls section, specifically the section on IPFW Overhead
Optimization.

12.20. Why is my ipfw fwd rule to redirect a service to
another machine not working?

Possibly because you want to do network address translation (NAT) and not just forward packets. A
"fwd" rule does exactly what it says; it forwards packets. It does not actually change the data inside
the packet. Say we have a rule like:

01000 fwd*10.0.0.1°
from any to'foo 21°
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When a packet with a destination address of foo arrives at the machine with this rule, the packet is
forwarded to 10.0.0.1, but it still has the destination address of foo! The destination address of the
packet is not changed to 10.0.0.1. Most machines would probably drop a packet that they receive
with a destination address that is not their own. Therefore, using a "fwd" rule does not often work
the way the user expects. This behavior is a feature and not a bug.

See the FAQ about redirecting services, the natd(8) manual, or one of the several port redirecting
utilities in the ports collection for a correct way to do this.

12.21. How can I redirect service requests from one
machine to another?

You can redirect FTP (and other service) request with the socket package, available in the ports tree
in category "sysutils". Simply replace the service’s command line to call socket instead, like so:

ftp stream tcp nowait nobody /usr/local/bin/socket socket ftp.example.com ftp

where ftp.example.com and ftp are the host and port to redirect to, respectively.

12.22. Where can I get a bhandwidth management tool?

There are three bandwidth management tools available for FreeBSD. dummynet(4) is integrated
into FreeBSD as part of ipfw(4). ALTQ is available for free on FreeBSD 4.X and has been integrated
into FreeBSD 5.X as part of pf(4). Bandwidth Manager from Emerging Technologies is a commercial
product.

12.23. Why do I get /dev/bpf0: device not configured?

You are running a program that requires the Berkeley Packet Filter (bpf(4)), but it is not in your
kernel. Add this to your kernel config file and build a new kernel:

pseudo-device bpf # Berkeley Packet Filter

On FreeBSD 4.X and earlier, you must also create the device node. After rebooting, go to the /dev
directory and run:

# sh MAKEDEV bpf@

Please see the Handbook entry on device nodes for more information on managing devices.
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12.24. How do I mount a disk from a Windows®
machine that is on my network, like smbmount in
Linux®?

Use the SMBFS toolset. It includes a set of kernel modifications and a set of userland programs. The
programs and information are available as net/smbfs in the ports collection, or in the base system
as of 4.5-RELEASE and later.

12.25. What are these messages about icmp-response
bandwidth limit 300/200 pps in my log files?

This is the kernel telling you that some activity is provoking it to send more ICMP or TCP reset (RST)
responses than it thinks it should. ICMP responses are often generated as a result of attempted
connections to unused UDP ports. TCP resets are generated as a result of attempted connections to
unopened TCP ports. Among others, these are the kinds of activities which may cause these
messages:

* Brute-force denial of service (DoS) attacks (as opposed to single-packet attacks which exploit a
specific vulnerability).

* Port scans which attempt to connect to a large number of ports (as opposed to only trying a few
well-known ports).

The first number in the message tells you how many packets the kernel would have sent if the limit
was not in place, and the second number tells you the limit. You can control the limit using the
net.inet.icmp.icmplim sysctl variable like this, where 300 is the limit in packets per second:

# sysctl -w net.inet.icmp.icmplim=300

If you do not want to see messages about this in your log files, but you still want the kernel to do
response limiting, you can use the net.inet.icmp.icmplim_output sysctl variable to disable the
output like this:

# sysctl -w net.inet.icmp.icmplim_output=0

Finally, if you want to disable response limiting, you can set the net.inet.icmp.icmplim sysctl
variable (see above for an example) to 0. Disabling response limiting is discouraged for the reasons
listed above.

12.26. What are these arp: unknown hardware address
format error messages?

This means that some device on your local Ethernet is using a MAC address in a format that
FreeBSD does not recognize. This is probably caused by someone experimenting with an Ethernet
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card somewhere else on the network. You will see this most commonly on cable modem networks.
It is harmless, and should not affect the performance of your FreeBSD machine.

12.27.1 have just installed CVSup but trying to execute
it produces errors. What is wrong?

First, see if the error message you are receiving is like the one shown below.
/usr/libexec/1d-elf.so.1: Shared object "libXaw.so.6" not found

Errors like these are caused by installing the net/cvsup port on a machine which does not have the
XFree86™ suite. If you want to use the GUI included with CVSup you will need to install XFree86™
now. Alternatively if you just wish to use CVSup from a command line you should delete the
package previously installed. Then install the net/cvsup-without-gui port. This is covered in more
detail in the CVSup section of the Handbook.
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Chapter 13. AcpdaAreLa

13.1. What is a sandbox?

"Sandbox" is a security term. It can mean two things:

* A process which is placed inside a set of virtual walls that are designed to prevent someone who
breaks into the process from being able to break into the wider system.

The process is said to be able to "play" inside the walls. That is, nothing the process does in
regards to executing code is supposed to be able to breech the walls so you do not have to do a
detailed audit of its code to be able to say certain things about its security.

The walls might be a userid, for example. This is the definition used in the security(7) and
named(8) man pages.

Take the ntalk service, for example (see /etc/inetd.conf). This service used to run as userid root.
Now it runs as userid tty. The tty user is a sandbox designed to make it more difficult for
someone who has successfully hacked into the system via ntalk from being able to hack beyond
that user id.

» A process which is placed inside a simulation of the machine. This is more hard-core. Basically
it means that someone who is able to break into the process may believe that he can break into
the wider machine but is, in fact, only breaking into a simulation of that machine and not
modifying any real data.

The most common way to accomplish this is to build a simulated environment in a subdirectory
and then run the processes in that directory chroot’d (i.e. / for that process is this directory, not
the real / of the system).

Another common use is to mount an underlying filesystem read-only and then create a
filesystem layer on top of it that gives a process a seemingly writeable view into that filesystem.
The process may believe it is able to write to those files, but only the process sees the effects -
other processes in the system do not, necessarily.

An attempt is made to make this sort of sandbox so transparent that the user (or hacker) does
not realize that he is sitting in it.

UNIX® implements two core sandboxes. One is at the process level, and one is at the userid level.

Every UNIX® process is completely firewalled off from every other UNIX® process. One process
cannot modify the address space of another. This is unlike Windows® where a process can easily
overwrite the address space of any other, leading to a crash.

A UNIX® process is owned by a particular userid. If the userid is not the root user, it serves to
firewall the process off from processes owned by other users. The userid is also used to firewall off
on-disk data.
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13.2. What is securelevel?

The securelevel is a security mechanism implemented in the kernel. Basically, when the securelevel
is positive, the kernel restricts certain tasks; not even the superuser (i.e., root) is allowed to do
them. At the time of this writing, the securelevel mechanism is capable of, among other things,
limiting the ability to,

* unset certain file flags, such as schg (the system immutable flag),

write to kernel memory via /dev/mem and /dev/kmem,

load kernel modules, and

« alter firewall rules.

To check the status of the securelevel on a running system, simply execute the following command:
# sysctl kern.securelevel

The output will contain the name of the sysctl(8) variable (in this case, kern.securelevel) and a
number. The latter is the current value of the securelevel. If it is positive (i.e., greater than 0), at
least some of the securelevel’s protections are enabled.

You cannot lower the securelevel of a running system; being able to do that would defeat its
purpose. If you need to do a task that requires that the securelevel be non-positive (e.g., an
installworld or changing the date), you will have to change the securelevel setting in /etc/rc.conf
(you want to look for the kern_securelevel and kern_securelevel_enable variables) and reboot.

For more information on securelevel and the specific things all the levels do, please consult the
init(8) manual page.

Securelevel is not a silver bullet; it has many known deficiencies. More often than
not, it provides a false sense of security.

One of its biggest problems is that in order for it to be at all effective, all files used
in the boot process up until the securelevel is set must be protected. If an attacker
can get the system to execute their code prior to the securelevel being set (which
happens quite late in the boot process since some things the system must do at
start-up cannot be done at an elevated securelevel), its protections are invalidated.
While this task of protecting all files used in the boot process is not technically

A impossible, if it is achieved, system maintenance will become a nightmare since
one would have to take the system down, at least to single-user mode, to modify a
configuration file.

This point and others are often discussed on the mailing lists, particularly the
nAekTpovikn Alota Tou FreeBSD yla Bépata ac@dAeiag. Please search the archives
here for an extensive discussion. Some people are hopeful that securelevel will
soon go away in favor of a more fine-grained mechanism, but things are still hazy
in this respect.
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Consider yourself warned.

13.3. BIND (named) is listening on port 53 and some
other high-numbered port. What is going on?

BIND uses a random high-numbered port for outgoing queries. If you want to use port 53 for
outgoing queries, either to get past a firewall or to make yourself feel better, you can try the
following in /etc/namedb/named.conf:

options {
query-source address * port 53;

+

You can replace the * with a single IP address if you want to tighten things further.

Congratulations, by the way. It is good practice to read your sockstat(1) output and notice odd
things!

13.4. Sendmail is listening on port 587 as well as the
standard port 25! What is going on?

Recent versions of Sendmail support a mail submission feature that runs over port 587. This is not
yet widely supported, but is growing in popularity.

13.5. What is this UID 0 toor account? Have I been
compromised?

Do not worry. toor is an "alternative" superuser account (toor is root spelt backwards). Previously it
was created when the bash(1) shell was installed but now it is created by default. It is intended to
be used with a non-standard shell so you do not have to change root's default shell. This is
important as shells which are not part of the base distribution (for example a shell installed from
ports or packages) are likely to be installed in /usr/local/bin which, by default, resides on a different
filesystem. If root's shell is located in /usr/local/bin and /usr (or whatever filesystem contains
/usr/local/bin) is not mounted for some reason, root will not be able to log in to fix a problem
(although if you reboot into single user mode you will be prompted for the path to a shell).

Some people use toor for day-to-day root tasks with a non-standard shell, leaving root, with a
standard shell, for single user mode or emergencies. By default you cannot log in using toor as it
does not have a password, so log in as root and set a password for toor if you want to use it.

13.6. Why is suidperl not working properly?

For security reasons, suidperl is installed without the suid bit by default. The system administrator
can enable suid behavior with the following command.
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# chmod u+s /usr/bin/suidperl

If you want suidperl to be built suid during upgrades from source, edit /etc/make.conf and add
ENABLE_SUIDPERL=true before you run make buildworld.
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Chapter 14. PPP

14.1. I cannot make ppp(8) work. What am I doing
wrong?

You should first read the ppp(8) manual page and the PPP section of the handbook. Enable logging
with the command

set log Phase Chat Connect Carrier lcp ipcp ccp command

This command may be typed at the ppp(8) command prompt or it may be entered in the
[etc/ppp/ppp.conf configuration file (the start of the default section is the best place to put it). Make
sure that /etc/syslog.conf (see syslog.conf(5)) contains the lines

'ppp
*x /var/log/ppp.log

and that the file /var/log/ppp.log exists. You can now find out a lot about what is going on from the
log file. Do not worry if it does not all make sense. If you need to get help from someone, it may
make sense to them.

14.2. Why does ppp(8) hang when I run it?

This is usually because your hostname will not resolve. The best way to fix this is to make sure that
/etc/hosts is consulted by your resolver first by editing /etc/host.conf and putting the hosts line first.
Then, simply put an entry in /etc/hosts for your local machine. If you have no local network, change
your localhost line:

127.0.0.1 foo.example.com foo localhost

Otherwise, simply add another entry for your host. Consult the relevant manual pages for more
details.

You should be able to successfully ping -c1 hostname when you are done.

14.3. Why will ppp(8) not dial in -auto mode?

First, check that you have got a default route. By running netstat -rn (see netstat(1)), you should
see two entries like this:

Destination Gateway Flags Refs Use Netif Expire
default 10.0.0.2 UGSc 0 0 tund
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10.0.0.2 10.0.0.1 UH 0 0 tuno

This is assuming that you have used the addresses from the handbook, the manual page or from the
ppp-conf.sample file. If you do not have a default route, it may be because you are running an old
version of ppp(8) that does not understand the word HISADDR in the ppp.conf file.

Another reason for the default route line being missing is that you have mistakenly set up a default
router in your /etc/rc.conf (see rc.conf(5)) file and you have omitted the line saying

delete ALL

from ppp.conf. If this is the case, go back to the Final system configuration section of the handbook.

14.4. What does No route to host mean?

This error is usually due to a missing

MYADDR:
delete ALL
add @ @ HISADDR

section in your /etc/ppp/ppp-linkup file. This is only necessary if you have a dynamic IP address or
do not know the address of your gateway. If you are using interactive mode, you can type the
following after entering packet mode (packet mode is indicated by the capitalized PPP in the
prompt):

delete ALL
add @ @ HISADDR

Refer to the PPP and Dynamic IP addresses section of the handbook for further details.

14.5. Why does my connection drop after about 3
minutes?

The default PPP timeout is 3 minutes. This can be adjusted with the line
set timeout NNN

where NNN is the number of seconds of inactivity before the connection is closed. If NNN is zero,
the connection is never closed due to a timeout. It is possible to put this command in the ppp.conf
file, or to type it at the prompt in interactive mode. It is also possible to adjust it on the fly while the
line is active by connecting to ppp’s server socket using telnet(1) or pppctl(8). Refer to the ppp(8)
man page for further details.
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14.6. Why does my connection drop under heavy load?

If you have Link Quality Reporting (LQR) configured, it is possible that too many LQR packets are
lost between your machine and the peer. Ppp deduces that the line must therefore be bad, and
disconnects. Prior to FreeBSD version 2.2.5, LQR was enabled by default. It is now disabled by
default. LQR can be disabled with the line

disable 1qr

14.7. Why does my connection drop after a random
amount of time?

Sometimes, on a noisy phone line or even on a line with call waiting enabled, your modem may
hang up because it thinks (incorrectly) that it lost carrier.

There is a setting on most modems for determining how tolerant it should be to temporary losses of
carrier. On a USR Sportster® for example, this is measured by the S10 register in tenths of a second.
To make your modem more forgiving, you could add the following send-expect sequence to your
dial string:

set dial "...... ATS10=10 OK ...... !

Refer to your modem manual for details.

14.8. Why does my connection hang after a random
amount of time?

Many people experience hung connections with no apparent explanation. The first thing to
establish is which side of the link is hung.

If you are using an external modem, you can simply try using ping(8) to see if the TD light is
flashing when you transmit data. If it flashes (and the RD light does not), the problem is with the
remote end. If TD does not flash, the problem is local. With an internal modem, you will need to use
the set server command in your ppp.conf file. When the hang occurs, connect to ppp(8) using
pppctl(8). If your network connection suddenly revives (PPP was revived due to the activity on the
diagnostic socket) or if you cannot connect (assuming the set socket command succeeded at
startup time), the problem is local. If you can connect and things are still hung, enable local async
logging with set log local async and use ping(8) from another window or terminal to make use of
the link. The async logging will show you the data being transmitted and received on the link. If
data is going out and not coming back, the problem is remote.

Having established whether the problem is local or remote, you now have two possibilities:

* If the problem is remote, read on entry The remote end is not responding. What can I do?.
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o If the problem is local, read on entry ppp(8) has hung. What can I do?.

14.9. The remote end is not responding. What can I do?

There is very little you can do about this. Most ISPs will refuse to help if you are not running a
Microsoft OS. You can enable 1qr in your ppp.conf file, allowing ppp(8) to detect the remote failure
and hang up, but this detection is relatively slow and therefore not that useful. You may want to
avoid telling your ISP that you are running user-PPP...

First, try disabling all local compression by adding the following to your configuration:

disable pred1 deflate deflate24 protocomp acfcomp shortseq vj
deny pred1 deflate deflate24 protocomp acfcomp shortseq vj

Then reconnect to ensure that this makes no difference. If things improve or if the problem is
solved completely, determine which setting makes the difference through trial and error. This will
provide good ammunition when you contact your ISP (although it may make it apparent that you
are not running a Microsoft product).

Before contacting your ISP, enable async logging locally and wait until the connection hangs again.
This may use up quite a bit of disk space. The last data read from the port may be of interest. It is
usually ascii data, and may even describe the problem ("Memory fault, core dumped"?).

If your ISP is helpful, they should be able to enable logging on their end, then when the next link
drop occurs, they may be able to tell you why their side is having a problem. Feel free to send the
details to Brian Somers <brian@FreeBSD.org>, or even to ask your ISP to contact me directly.

14.10. ppp(8) has hung. What can I do?

Your best bet here is to rebuild ppp(8) by adding CFLAGS+=-g and STRIP= to the end of the Makefile,
then doing a make clean make make install. When ppp(8) hangs, find the ppp(8) process id with ps
ajxww | fgrep ppp and run gdb ppp PID. From the gdb prompt, you can then use bt to get a stack
trace.

Send the results to Brian Somers <brian@FreeBSD.org>.

14.11. Why does nothing happen after the Login OK!
message?

Prior to FreeBSD version 2.2.5, once the link was established, ppp(8) would wait for the peer to
initiate the Line Control Protocol (LCP). Many ISPs will not initiate negotiations and expect the
client to do so. To force ppp(8) to initiate the LCP, use the following line:

set openmode active
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o It usually does no harm if both sides initiate negotiation, so openmode is now
active by default. However, the next section explains when it does do some harm.

14.12. I keep seeing errors about magic being the
same. What does it mean?

Occasionally, just after connecting, you may see messages in the log that say "magic is the same".
Sometimes, these messages are harmless, and sometimes one side or the other exits. Most PPP
implementations cannot survive this problem, and even if the link seems to come up, you will see
repeated configure requests and configure acknowledgments in the log file until ppp(8) eventually
gives up and closes the connection.

This normally happens on server machines with slow disks that are spawning a getty on the port,
and executing ppp(8) from a login script or program after login. I have also heard reports of it
happening consistently when using slirp. The reason is that in the time taken between getty(8)
exiting and ppp(8) starting, the client-side ppp(8) starts sending Line Control Protocol (LCP) packets.
Because ECHO is still switched on for the port on the server, the client ppp(8) sees these packets
"reflect” back.

One part of the LCP negotiation is to establish a magic number for each side of the link so that
"reflections"” can be detected. The protocol says that when the peer tries to negotiate the same magic
number, a NAK should be sent and a new magic number should be chosen. During the period that
the server port has ECHO turned on, the client ppp(8) sends LCP packets, sees the same magic in the
reflected packet and NAKs it. It also sees the NAK reflect (which also means ppp(8) must change its
magic). This produces a potentially enormous number of magic number changes, all of which are
happily piling into the server’s tty buffer. As soon as ppp(8) starts on the server, it is flooded with
magic number changes and almost immediately decides it has tried enough to negotiate LCP and
gives up. Meanwhile, the client, who no longer sees the reflections, becomes happy just in time to
see a hangup from the server.

This can be avoided by allowing the peer to start negotiating with the following line in your
ppp.conf file:

set openmode passive

This tells ppp(8) to wait for the server to initiate LCP negotiations. Some servers however may
never initiate negotiations. If this is the case, you can do something like:

set openmode active 3

This tells ppp(8) to be passive for 3 seconds, and then to start sending LCP requests. If the peer
starts sending requests during this period, ppp(8) will immediately respond rather than waiting for
the full 3 second period.
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14.13. LCP negotiations continue until the connection
is closed. What is wrong?

There is currently an implementation mis-feature in ppp(8) where it does not associate LCP, CCP
IPCP responses with their original requests. As a result, if one PPP implementation is more than 6
seconds slower than the other side, the other side will send two additional LCP configuration
requests. This is fatal.

Consider two implementations, A and B. A starts sending LCP requests immediately after connecting
and B takes 7 seconds to start. When B starts, A has sent 3 LCP REQs. We are assuming the line has
ECHO switched off, otherwise we would see magic number problems as described in the previous
section. B sends a REQ, then an ACK to the first of A's REQs. This results in A entering the OPENED
state and sending and ACK (the first) back to B. In the meantime, B sends back two more ACKs in
response to the two additional REQs sent by A before B started up. B then receives the first ACK from
A and enters the OPENED state. A receives the second ACK from B and goes back to the REQ-SENT
state, sending another (forth) REQ as per the RFC. It then receives the third ACK and enters the
OPENED state. In the meantime, B receives the forth REQ from A, resulting in it reverting to the ACK-
SENT state and sending another (second) REQ and (forth) ACK as per the RFC. A gets the REQ, goes
into REQ-SENT and sends another REQ. It immediately receives the following ACK and enters
OPENED.

This goes on until one side figures out that they are getting nowhere and gives up.

The best way to avoid this is to configure one side to be passive - that is, make one side wait for the
other to start negotiating. This can be done with the

set openmode passive
command. Care should be taken with this option. You should also use the
set stopped N

command to limit the amount of time that ppp(8) waits for the peer to begin negotiations.
Alternatively, the

set openmode active N

command (where N is the number of seconds to wait before starting negotiations) can be used.
Check the manual page for details.

14.14. Why does ppp(8) lock up when I shell out to test
it?

When you execute the shell or ! command, ppp(8) executes a shell (or if you have passed any
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arguments, ppp(8) will execute those arguments). Ppp will wait for the command to complete
before continuing. If you attempt to use the PPP link while running the command, the link will
appear to have frozen. This is because ppp(8) is waiting for the command to complete.

If you wish to execute commands like this, use the 'bg command instead. This will execute the given
command in the background, and ppp(8) can continue to service the link.

14.15. Why does ppp(8) over a null-modem cable never
exit?

There is no way for ppp(8) to automatically determine that a direct connection has been dropped.
This is due to the lines that are used in a null-modem serial cable. When using this sort of
connection, LQR should always be enabled with the line

enable 1lqr

LQR is accepted by default if negotiated by the peer.

14.16. Why does ppp(8) dial for no reason in -auto
mode?

If ppp(8) is dialing unexpectedly, you must determine the cause, and set up Dial filters (dfilters) to
prevent such dialing.

To determine the cause, use the following line:
set log +tcp/ip

This will log all traffic through the connection. The next time the line comes up unexpectedly, you
will see the reason logged with a convenient timestamp next to it.

You can now disable dialing under these circumstances. Usually, this sort of problem arises due to
DNS lookups. To prevent DNS lookups from establishing a connection (this will not prevent ppp(8)
from passing the packets through an established connection), use the following:

set dfilter 1 deny udp src eq 53
set dfilter 2 deny udp dst eq 53
set dfilter 3 permit 0/0 0/0

This is not always suitable, as it will effectively break your demand-dial capabilities - most
programs will need a DNS lookup before doing any other network related things.

In the DNS case, you should try to determine what is actually trying to resolve a host name. A lot of
the time, sendmail(8) is the culprit. You should make sure that you tell sendmail not to do any DNS
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lookups in its configuration file. See the section on using email with a dialup connection in the
FreeBSD Handbook for details on how to create your own configuration file and what should go
into it. You may also want to add the following line to your .mc file:

define(‘confDELIVERY_MODE', ‘d')dnl

This will make sendmail queue everything until the queue is run (usually, sendmail is invoked with
-bd -g30m, telling it to run the queue every 30 minutes) or until a sendmail -q is done (perhaps from
your ppp.linkup file).

14.17. What do these CCP errors mean?

I keep seeing the following errors in my log file:

CCP: CcpSendConfigReq
CCP: Received Terminate Ack (1) state = Reg-Sent (6)

This is because ppp(8) is trying to negotiate Predictorl compression, and the peer does not want to
negotiate any compression at all. The messages are harmless, but if you wish to remove them, you
can disable Predictor1l compression locally too:

disable pred1

14.18. Why does ppp(8) not log my connection speed?

In order to log all lines of your modem "conversation", you must enable the following:
set log +connect

This will make ppp(8) log everything up until the last requested "expect" string.

If you wish to see your connect speed and are using PAP or CHAP (and therefore do not have
anything to "chat" after the CONNECT in the dial script - no set login script), you must make sure
that you instruct ppp(8) to "expect” the whole CONNECT line, something like this:

set dial "ABORT BUSY ABORT NO\\sCARRIER TIMEOUT 4 \
\"\" ATZ OK-ATZ-OK ATDT\\T TIMEOUT 6@ CONNECT \\c \\n"

Here, we get our CONNECT, send nothing, then expect a line-feed, forcing ppp(8) to read the whole
CONNECT response.
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14.19. Why does ppp(8) ignore the \ character in my
chat script?

Ppp parses each line in your config files so that it can interpret strings such as set phone "123 456
789" correctly and realize that the number is actually only one argument. In order to specify a "
character, you must escape it using a backslash (\).

When the chat interpreter parses each argument, it re-interprets the argument in order to find any
special escape sequences such as \P or \T (see the manual page). As a result of this double-parsing,
you must remember to use the correct number of escapes.

If you wish to actually send a \ character to (say) your modem, you would need something like:
set dial "\"\" ATZ OK-ATZ-0K AT\\\\X OK"
resulting in the following sequence:

ATZ
0K
AT\X
0K

or

set phone 1234567
set dial "\"\" ATZ OK ATDT\\T"

resulting in the following sequence:

ATZ
0K
ATDT1234567

14.20. Why does ppp(8) get a seg-fault, but I see no
ppp.core file?

Ppp (or any other program for that matter) should never dump core. Because ppp(8) runs with an
effective user id of 0, the operating system will not write ppp(8)'s core image to disk before
terminating it. If, however ppp(8) is actually terminating due to a segmentation violation or some
other signal that normally causes core to be dumped, and you are sure you are using the latest
version (see the start of this section), then you should do the following:

% tar xfz ppp-*.src.tar.gz
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o

cd ppp*/ppp
echo STRIP= >>Makefile

echo CFLAGS+=-g >>Makefile
make clean all

su

make install

chmod 555 /usr/sbin/ppp

o o of of

> =

You will now have a debuggable version of ppp(8) installed. You will have to be root to run ppp(8)
as all of its privileges have been revoked. When you start ppp(8), take a careful note of what your
current directory was at the time.

Now, if and when ppp(8) receives the segmentation violation, it will dump a core file called
ppp-core. You should then do the following:

% su
# gdb /usr/sbin/ppp ppp.core
(gdb) bt

(gdb) f @
(gdb) i args
(gdb) 1
All of this information should be given alongside your question, making it possible to diagnose the

problem.

If you are familiar with gdb, you may wish to find out some other bits and pieces such as what
actually caused the dump and the addresses values of the relevant variables.

14.21. Why does the process that forces a dial in auto
mode never connect?

This was a known problem with ppp(8) set up to negotiate a dynamic local IP number with the peer
in auto mode. It is fixed in the latest version - search the manual page for iface.

The problem was that when that initial program calls connect(2), the IP number of the tun interface
is assigned to the socket endpoint. The kernel creates the first outgoing packet and writes it to the
tun device. ppp(8) then reads the packet and establishes a connection. If, as a result of ppp(8)'s
dynamic IP assignment, the interface address is changed, the original socket endpoint will be
invalid. Any subsequent packets sent to the peer will usually be dropped. Even if they are not, any
responses will not route back to the originating machine as the IP number is no longer owned by
that machine.

There are several theoretical ways to approach this problem. It would be nicest if the peer would
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re-assign the same IP number if possible :-) The current version of ppp(8) does this, but most other
implementations do not.

The easiest method from our side would be to never change the tun interface IP number, but
instead to change all outgoing packets so that the source IP number is changed from the interface IP
to the negotiated IP on the fly. This is essentially what the iface-alias option in the latest version of
ppp(8) is doing (with the help of libalias(3) and ppp(8)'s -nat switch) - it is maintaining all previous
interface addresses and NATing them to the last negotiated address.

Another alternative (and probably the most reliable) would be to implement a system call that
changes all bound sockets from one IP to another. ppp(8) would use this call to modify the sockets
of all existing programs when a new IP number is negotiated. The same system call could be used
by dhcp clients when they are forced to re-bind() their sockets.

Yet another possibility is to allow an interface to be brought up without an IP number. Outgoing
packets would be given an IP number of 255.255.255.255 up until the first SIOCAIFADDR ioctl is
done. This would result in fully binding the socket. It would be up to ppp(8) to change the source IP
number, but only if it is set to 255.255.255.255, and only the IP number and IP checksum would
need to change. This, however is a bit of a hack as the kernel would be sending bad packets to an
improperly configured interface, on the assumption that some other mechanism is capable of fixing
things retrospectively.

14.22. Why do most games not work with the -nat
switch?

The reason games and the like do not work when libalias is in use is that the machine on the
outside will try to open a connection or send (unsolicited) UDP packets to the machine on the
inside. The NAT software does not know that it should send these packets to the interior machine.

To make things work, make sure that the only thing running is the software that you are having
problems with, then either run tcpdump on the tun interface of the gateway or enable ppp(8) tcp/ip
logging (set log +tcp/ip) on the gateway.

When you start the offending software, you should see packets passing through the gateway
machine. When something comes back from the outside, it will be dropped (that is the problem).
Note the port number of these packets then shut down the offending software. Do this a few times
to see if the port numbers are consistent. If they are, then the following line in the relevant section
of /etc/ppp/ppp.conf will make the software functional:

nat port proto internalmachine:port port

where proto is either tcp or udp, internalmachine is the machine that you want the packets to be
sent to and port is the destination port number of the packets.

You will not be able to use the software on other machines without changing the above command,
and running the software on two internal machines at the same time is out of the question - after
all, the outside world is seeing your entire internal network as being just a single machine.
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If the port numbers are not consistent, there are three more options:

1. Submit support in libalias. Examples of "special cases" can be found in
[/usr/src/lib/libalias/alias_*.c (alias_ftp.c is a good prototype). This usually involves reading
certain recognised outgoing packets, identifying the instruction that tells the outside machine to
initiate a connection back to the internal machine on a specific (random) port and setting up a
"route"” in the alias table so that the subsequent packets know where to go.

This is the most difficult solution, but it is the best and will make the software work with
multiple machines.

2. Use a proxy. The application may support socks5 for example, or (as in the "cvsup" case) may
have a "passive" option that avoids ever requesting that the peer open connections back to the
local machine.

3. Redirect everything to the internal machine using nat addr. This is the sledge-hammer
approach.

14.23. Has anybody made a list of useful port
numbers?

Not yet, but this is intended to grow into such a list (if any interest is shown). In each example,
internal should be replaced with the IP number of the machine playing the game.

* Asheron’s Call
nat port udp internal :65000 65000

Manually change the port number within the game to 65000. If you have got a number of
machines that you wish to play on assign a unique port number for each (i.e. 65001, 65002, etc)
and add a nat port line for each one.

» Half Life
nat port udp internal:27005 27015
* PCAnywhere 8.0

nat port udp internal:5632 5632

nat port tcp internal:5631 5631
* Quake

nat port udp internal:6112 6112
* Quake 2

nat port udp internal:27901 27910
nat port udp internal: 60021 60021

nat port udp internal: 60040 60040
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¢ Red Alert

nat port udp internal:8675 8675

nat port udp internal:5009 5009

14.24. What are FCS errors?

FCS stands for Frame Check Sequence. Each PPP packet has a checksum attached to ensure that the
data being received is the data being sent. If the FCS of an incoming packet is incorrect, the packet
is dropped and the HDLC FCS count is increased. The HDLC error values can be displayed using the
show hdlc command.

If your link is bad (or if your se