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KepdAiawo 1. Elcaywyn

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 TTOU APOPOVV TO AELTOVPYIKO cvoTtnua FreeBSD (kat @uowkd va Tig
aravtioel!). Av Kat 0 apyLkog okomog twv FAQs ftav n e€otkovounaon €Vpoug {wvng Tou SladkTvov
armo TNV enavaAauBavopevn amavtnon Twv Slwv epwtioewy, ta FAQs avayvwplotnkav TeAKd wg
TIOAVTLUEG TINYEG TTANPOPOPLWV.

'Exel kataPfAnOei kdbe mpoondbela wote avtd to FAQ va mepléxel 660 10 Suvatdv 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 Ilavemniotnuiov tov Berkeley, ye kdroleg BeAtiwoelg amd to "4.4BSD-Lite2".
BaoiCetal eniong éuueoa otnv egpyacia peta@opdg (port) tov "Net/2" (eniong anod to Berkeley) mov
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 xal mw¢ pumopel va Aeltovpynioet yla €0dg, umopeite va Bpeite otnv diktuakn tomobesia Tov
FreeBSD.

To FreeBSD yxpnowlomoleitat amd etawpieg, mapoyeic vmnpecwwv Internet (ISPs), epevvnrég,
enayyeApatieg g IIANPoQOPIKIG, 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 eivat va mapéyel Aoylouiko to omoio va umopet va ypnotpomnowndei ya
0TIOLOVGSATIOTE OKOTIOUG Kal Ywpig meploplopovs. IToAAol amd eudg €xovue emev8UOEL ONUAVTIKA
oTov KwdéKa (kat oto i8lo Tto €pyo) kat oiyovpa Sev Ba pag meipale kat KAmowa YPNUATIKN
anolnuiwon mov kat mov, aAAd oiyovpa 8ev empévovue oe auto. IIGTEVOLUE OTL N TPWTN Kt
Baowotepn "amootoA" pag eival va mapExovue Kwdka oe 6A0vG, yla omolodimote mbavo oKomo,
€TOL WOTE 0 KWSLKAG HOG Va EXEL TNV €LPVTEPN SuvaTH XPHON KAl EMLTUYYAVEL TO HEYAAVTEPO SLVATO
0peAog. ITiotevovue OTL auTdg eival €vag amd TOUG ONUAVTIKOTEPOUG OKOTIOUG Tou EAeBepovu
Aoyloukov xat Tov vrootnpifovue Bepud.

0 kwdixag, ato §€vtpo Tov MNyaiov pag Kwdika, o omoiog eumintel otn adewa 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 TAEoV cuVNOLEGUEVO. AOYW TNG ALENUEVNG TTOAVTTAOKOTNTAG TTOV Uropel va
TPOKVYPEL amd TNV eUnopiky Xpron Aoywoukov GPL, mpoomabolue yevikd va avTKATAGT|GOVUE
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aUTO TO AOYLOULKO e avTioToL o LT TNV 1o YaAapn ddeta FreeBSD, dmov avto eivat Suvaro.

1.3. YIApYOULV KATTOLOL TTEPLOPLOUOL OTNV ASELA TOV
FreeBSD;

Nat Ou meploplopot avtol Sev eAéyxouv mMwG XPNOUOTOLleiTe TOV KWSIKA, OAAA HOVO TIWG
uetayelpiCeate To {810 To FreeBSD Project. Av oag ev8lagépel coBapd n ddela, Stafaote tnv edw. I'a
TOVLG AMAWG Tiepiepyoug, N Adela TEPLANTITIKA YPAPEL:

* Mnv LoyvploBeite 6TL ypdate avTod TO AOYLOULKO.

* Mn pag unvooeTe av YaAAdoEL

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

T'la Tovg MePLoGOTEPOLG avOpwMoLG, val. AAAG avth n anavtnon 8ev pmopel va §00ei o0 Lepd.

Ol meplocdtepol AvBpwTOoL §€V YPNOLUOTIOLOVV OTNV TPAYUATIKOTNTA KATOLO AELTOVPYLIKO GUGTNUA.
XpNoLomolovy epapuoyeg. OL eQapUOyEG elval QUTEG TTOL XPNOLUOTIOLOVV TO AELTOVPYLKO GLOTNUA.
To FreeBSD eivat oxeStaouévo yla va mapexel €va oTiapo Kal OAOKANPWHEVO TEPLPAAAOV yLa
eQapuoyes. YrmootnpiCel peydAn mowkAla amd @UAAOPETPNTEG, coviteg ypageiov, mpoypauuata
NAEKTPOVIKOL  ToyvSpoueiov, TpoOypaupaTa  YPAPIKWY, TEPLPAAAOVTA  TIPOYPAUUATIOUOV,
eEuMNPeTNTEG SIKTVOVL, KOl OLCLACTIKA OTéAToTE dAA0 pmopel va Oeinoete. Mmopeite va
SLOYELPLOTELTE TIC TEPLOGOTEPEG ATTO AVTEG TIG EPAPUOYEG HEGW TNG ZUAAOYI G TwV Ports.

Av ypeldleTtal va XpnoLUOomojoeTe Ula e@apuoyr mov eival Slabéolun oe éva HOvVo AELTOLPYLKO
oLOTNUA, TOTE ATTAQ eV UTTOPEiTE VA AVTIKATAOGTOETE AVTO TO AELTOVPYKO cuoTnua. Elval, opwg,
MOAV mBavd otL Ba Bpeite pla avtiotowyn epapuoyi oto FreeBSD. Av Bélete évav otabepo
egunnpeTnTy ylwa o ypageio oag 1] ywa to Internet, €va aglomoto otabuo epyaciag,  anAwg tnv
LKavOTNTA va KAVETE TNV gpyacia oag xwpig Staxomég, eivat oxedov alyovpo 0Tt T0 FreeBSD pmopet
va kdvel 0TL xpelageote. [IoAAol xprioteg LTOAOYLOTWY GE OAO TOV KOGUO - TOCO apydplol 660 Kal
gumelpol Slayelplotég ovoTnUdtwy UNIX® - ypnoiyomolovv to FreeBSD w¢ 10 Bacikd AelToupyko
ovuoTNUaA 6ToLG oTaduovG epyaasiag Toug.

Av épyeote oto FreeBSD amo kamolo aAAo meptfdArov Tomov UNIX®, &€pete 118N Ta epLocdTEPA ANt
avTd oL XpeLaleaTe. Av WoTOCO N eUTeLpla 0ag TPOEPYETAL ATTO AELTOVPYLKA CUCTAUATA UE YPAPLKO
nieplBdArov, 0Twg Ta Windows® kat ot maAldtepeg ek80oelg Tov Mac OS®, Oa mpémel va emevSVOETE,
OTWG elval avapevouevo, enUTAé0V XpOvVo yla va efolkelwbeite pe tov TpoOmo epyaciag oe €va
ovotnua UNIX®. Avtd to FAQ, kabwg kat to Eyyelpibio tov FreeBSD amoteAoVv e&alpeTikd
avVayvwouaTa yla va EEKLVHoETE.

1.5. 'iati ovoudacdetar FreeBSD;

» Mmnopel va ypnotwomownBel ywpic xpéwan, akoua Kat ylo EUToPLKOVG GKOTOUG,.

* AwatiBetal o mMAPNG mNyaiog KwSIKAG yla TO AELTOVPYIKO GUOTNUA, KAl PE TOUG €AAXLOTOULG
duvatovg mMeEPLOPLOUOVG OXETIKA UE TN XPON TOL, TN SLaVOUl TOL KAl TNV EVOWUATWON TOL OF
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AAAa €pya (epmopkd i un).

* OmoloadnmoTte €xel va mpoTeivel pla PeAtiwon i 810pbwan, eivar eAeBepog va vTOBAAAEL TOV
Kw8ka Tov, o omoiog kat Ba mpootedel oto §€vTpo Mnyaiov kKWSKa (apkel va mAnpovvtal yla-
Svo Baowkég mpopaveig mpolmobEaelg).

ACiCel va avagépovpe OTL n A€EN "eAevBepo” ypnolyomoleital 8w pe Vo TPOTOLGE, 0 €vag onuaivel
"Swpedv", Kal 0 dAAA0G onuaivel "umopeite va to kKavete 0Tl OéAete". EKTOG amnod €va-6vo mpdyuata
IOV SV umopeite va kavete ye Tov kKwdka tov FreeBSD, yla mapddetypa va woyvplodeite 0Tl Tov
ypabarte, unmopeite ota aABela va tov KAveTe 0TL BEAETE.

1.6. IToweg eivar oL Staopég uetagL Tov FreeBSD kat
Tou NetBSD, OpenBSD kat Twv aAAwv BSD cvotTnuatwv
AVOLKTOU KWK

O James Howard €xet ypdypel pia koA €€iynon g otopiag Kat Twv Sla@opwv UETALL TWV
Stagopwv €pywv yla to DaemonNews, ato adpBpo H Owkoyévela Aettovpytkwyv BSD.

1.7. ITowa etvaw n teAevtaia €kdoon tTov FreeBSD;

Avt ™ otiypi vmdpyouvv V0 TapAAAnAol kAdSol oTtnv avdmtuén tov FreeBSD. Ou emionueg
ek80oelg tov FreeBSD mapdyovtatl tavtdypova Kat and toug Vo avtovg kAdSouvg. H oelpd twv
ekdooewv 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. Qotoc0 ano v 7.0 Kat
UETA, N oelpd 6.X Bewpeital 0TL elodyeTal otn @Aon ™G "ekTeTaUéVNG LITOoTNPLENG” Kat Ba AauBdvel
uévo Sopbwaoelg yla cofapd mpofAuaTa, 0mwWG .. AUTA TTOL AVAPEPOVTAL O KEVA ac@aleiag. Oa
vndpgovv TeploodTEPEG €kSO0EL amd TN oepd 6-STABLE, alAd avt) Oewpeitat mAE€ov
"temepaopévn” (legacy) kat ot 1o mpdopateg PeAtiwoelg Ba evowpatwbolvv pdvo otov kKAdSo 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 teAevtaia g oelpdsg 7-STABLE xat Snuiovpyribnke otig December 11,
2018. H éxdoon 11.2 eivat n mAéov teAevtaia Tng oelpdg 6-STABLE kat Snuiovpynfnke otig June 28,
2018.

Ev ovvtopia, n oepd -STABLE mpoopiCetat ylwa toug ISPs, Toug €Taipkovg Xproteg Kabwg Kat
omolodnmote xpriotn BéAeL oTaBepdTnTa KAl UIKPO aplOud aAlaywv e oyéan Ue Ta véa (kat meavov
aoTafn) XapakTnpLloTKa mov ep@aviovtat otn oelpd -CURRENT. Ex800elg unopet va yivovtal ano
omolo8imote kKAAS0, aAAd n €k8oon -CURRENT 0Oa mpémeL va xpnoldomoleitat yovo av elote
TIPOETOLUAOUEVOL VA XELPLOTELTE TA EVEEXOUEVWGE TTLO AGTAOY XAPAKTNPLOTIKA TNG (o€ ox€on mMAvTa Ue
Vv avtiotowyn -STABLE).

Néeg ek8ooelg eppavifovtal kdbe pepkovg urvesc. 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 TOpATTAVEW amd LITOYPEWOT, KABWG
0 mnyaiog kwdkag eival TEPLEGOTEPO €vag KIVOVUEVOG GTOXOG.

[leplooOTepeg mAnpoopieg ywa TIg e€kdocoelg tov FreeBSD umopeite va Bpeite otn ZeAiba
[Ipoetolpaciag Exdooewv otnv Siktvakn Ttomobeaia Tov FreeBSD.

1.8. Treivar To FreeBSD-CURRENT;

To FreeBSD-CURRENT e{val n vmd €C€ALEN €k800n TOL AELTOLPYLKOV GULOTIUATOG, TO OTOL0 PE TOV
Kalpod Ba egeAyBel oto véo kAASo FreeBSD-STABLE. I'ta 0 Ad0yo autod, MAPOLOLAleL ouvnBwg
evlla@épov uovo oe Oo0LG aoYoAOVVTAL HE TNV AVATITUEN KWSEIKA TOL OCULOTAHUATOG KAl OE
OKANPOTUPNVIKOUG XOUTIIOTEG. AE(TE TO OYETIKO TUNA GTO EYXELPLSLO LA AEMTOUEPELEG OXETIKA UE TO
-CURRENT.

Av Sev elote €COKELWUEVOG UE TO AELTOVPYIKO oUOTNUA, ] 8ev eloTe IKAVOG v avayvwploeTe T
Sltapopd YeTagy eviog mpaypatikol Kal evog mpoowplvol mpoBAfuatog, udAiov Sev Ba mpémel va
xpnowpomnowoete To FreeBSD-CURRENT. O kAAS80G autog oplopeveg @opég e&eAiooetal mOAD
YPIRYopQ, Kal utopel akOua Kat N YETAYAWTTLON TOL va Unv elvat Suvath yla apKeTEG CLUVEXOUEVES
uépec. Oool xpnopomnolovy to FreeBSD-CURRENT avapévetal va givat tkavol va avaAvouvv ta omola
TPOPAUATA KAl VA TA ava@EPOLV UGVo av Bewpolv OTL TPOKELTAL YLA CNUAVTIKA AdOn Kat OxL yla
"upomnpofAiuata”. Epwtioelg Tov Tumov "to make world mapdyetl KAmola 6QAAPATA CXETIKA UE TA
groups" otn Alota tayvdpopeiov -CURRENT, umopel va avTIUETWTLOTOVV TTEPLYPOVNTIKAL.

Kdbe pnva, mapdyovtat otiyplotuna ekdocewv mov Bacifovtal otnv TPEYOLOA KATACTACN TWV
KAASwv -CURRENT «at -STABLE. Ot otoyol tiow amo kabe €kdoon oTtypldtumon eivat:

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

* Na 8woel ™ Sduvatdtnta €VKOANG eykKatdoTaong o€ 6G0UG eMBLUOVY VA EYKATAGTHOOLV TO
-CURRENT N 10 -STABLE aA\\d 8gv €(0Lv TO ¥pOVO 1| TO €0POG {WVNG va TO TAPAKOAOLOOVV pépa

ue N pépa.

* H Swatpnon evog otabepov onueiov ava@opdg oXeTIKA Pe Tov mnyaio Kwdka, e mepintwon
TIOL XOAAOOLUE KATL TTOAU Aoynua apyotepa. (Av xat Adyw Tng xpriong tov CVS eivat suokoio va
ovuPel KATL Tpaypatikd 1060 PPLKTO.)

* Na e¢ac@ailotel 6TL kABe VEO YapakTNPLOTIKO Kat S1opbwaon mov xpelaletal éAeyyo, Ba €xeL To
UEYAAVUTEPO SLVATO KOLVO TLBAVWVY SOKLUACTWV.

Agv TapéyeTal Xapla eyyovnon "teAlkng modTnTag" yla T oTLyUldTUTIA TOV KAASoL -CURRENT. Av
XpeLaleate €va otabepd Kal SOKIUACUEVO oVOTNUA, Ba TPETEL VA TIPOTIHATE TIG EMIONUEG TTANPELG
€K800ELG 1] TA OTLYULOTUTIA TOV KAGSOUL -STABLE.

[leplocOTepeg TANPOQOpieg ya ta oTlypldtuna umopeite va Ppeite otn ceAlba oTlypldTLTIWY
ekSooEWV.

Enionua otiypotuna ekddcewv mapayovtal pia @opd To urva yla 0AoVg Toug evepyoug KAASoUG
avdntugng. Hueprola oty loTuma yla Tig mo Snuo@ieic apyltektovikeg (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 kAddoug. O évag
KAAS80G ovoudotnke -STABLE, kat o aAAog -CURRENT. To FreeBSD-STABLE amevBuvetal oe Iapoyeig
Ynnpeowv Internet (ISPS) kat GAAEG eUTTOPLKEG XPHOELS, OOV Ol AMOTOUEG QAAAYEG KAl TA TLXOV
TELPAUATIKA XOPAKTNPLOTIKA elval yevikd avemBvunta. LTov KAAS0 avtod evowpatwvovTal uévo
KOAQ Soklpacpéveg Slopbwaoelg Kat GAAEG UIKPEG aAAaYEG. ATO Tnv GAAN uepld, to FreeBSD-
CURRENT Bploketal og 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 TTANPoopieg Seite To ApBbpo "Ilpoetolpacia Ek§doewv tov FreeBSD: Anutovpyia tov
KAdSov ‘Exdoong".

O xAddog 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 oxéon Ue
Slopbwoelg oe keva acpaieiag. H vmootplén twv kKAASwv 5-STABLE octaudtnoe pe tnv €kdoaon 5.5,
Vv teAevtaia ékdoon g oelpdg 5.X. H vmootiplen yla tn oelpd ekdocewv 6-STABLE Oa ouveylotel
yu Altyo xaipd axopa, ardd Ba emikevipwbel meplocdtepo oe SLopBwaoelg Kevwy ac@aieiag 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 otlg December
11, 2018.

0 xA&dog 8-CURRENT eivat 0 kAA80¢ -CURRENT mov avamnmtOeCETAL AUTH TN OTLYUH 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, WOTE 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 OTL N TMPOGONKN 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.

[leplooOTepeg MANPoYopieg oxeTikd pe tn Sladikacia kKukAogoplag (meplapufavouévou kat evog
XPOVOSLAYPAUUATOC ETIKEIUEVWYV KUKAOQOPLWV) Urtopolv va Bpebolv oTig oeAibeg mpoeToluaciog
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/#STABLE
https://docs.freebsd.org/el/books/handbook/#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 amo@daelg mov a@opovv o FreeBSD Project, 0TtwG 1 GLVOALKYH KATEVOLVGN TOL €PYOU Kat
TIOLOG EMLTPETNETAL VA TPOcBEael Ttnyaio Kwdwka ato §EVTPO, maipvovTal amod v Pacikr opdda (core
team) mov amoteAeital and 9 droua. Yrdpyel yla akopa peyaAutepn opdda pe meplocotepa amnod 350
dtoua mOL ovopagovtal SlampakTeg (committers) kat ot omoiot €govv TV €yKpLon va KEvouv
amevbeiag aALay€g oto §€vTpo mnyaiov kwdika Tov FreeBSD.

Q0TOC0 Ol TEPLOCOTEPEG ONUAVTIKEG AAAAYEG oulnToUVTAL Ad TPV 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 Stakoplotr) FTP
Tov FreeBSD:

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

* Ex86oelg mov BaciCovtal oeXtiyutotuna yivovtal kabnuepvd amd toug kAddouvg -CURRENT kalt
-STABLE, xat e€umnpetovv katd Bdon 6600¢ acxoAovvTal UE TNV AVATITUEN KAl TOV EAEYXO TWV
TeAevTalag YEVLIAG TTPOYPAUUATWV.

* H tedevtaia kukAogopia mov BaciCetatl otov kAd8o 5-STABLE, n 11.2-RELEASE, unopei va Bpebet
oToV KatdAoyo 11.2-RELEASE.

[TAnpowopieg oxeTkd pe tn 8udbeon tov FreeBSD oe CD, DVD kat GAAa péoa umopovv va Bpebovv
oto Eyxelpidio.

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

Mmopeite va kdvete avalntioelg otn Pdon SeSopévwv Ue TIG ava@opeg MPOoBANUATWY UECW TNG
Stemaeng avalntioewv oto Web.

H evtoAn send-pr(1) umopel va ypnowwomonBel ywa v vmofoAn avagopwv mpofANUdTwyY, Kabwg
KAl OLTOEWV yla aAAaYEG, HEoWw NAEKTPOVIKOU Tayvudpoueiov. 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 AVaQopeEg
[IpoPAnudtwv yia to FreeBSD, éva dpBpo yia to mwg va YpAPeTe KAAEG ava@opES 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/articles/contributors/#STAFF-COMMITTERS
ftp://ftp.FreeBSD.org/pub/FreeBSD/
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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/
http://www.FreeBSD.org/cgi/query-pr-summary.cgi?query
https://www.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/
https://docs.freebsd.org/el/articles/problem-reports/
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http://www.FreeBSD.org

Ke@aAawo 2. Tekunpiwon kat YrootApLen

2.1. ITowa kKaAd BLBAia LITAPYOLY GYETLKA UE TO
FreeBSD;

To Project mapdyel pla peydAn ykdpa tekunpiwong mov Siwatibetat online amd tov MOpAKATW
ovvdeopo: http://www.FreeBSD.org/docs/. Ta {Sta avtd €yypaga eival Slaféoiua Kot wg TOKETA TA
omola pmopeite va eykataotoete eVKoAa 6to FreeBSD cvotnua cag. Ileplocdtepeq AemTOUEPELES
OXETIKA YE TO TOKETA TEKUNPilwoNg, Ba Bpeite oTig akdA0LOEC MTapaypdpoug.

EmunpocBeta, Ba Ppeite kat dAda cvvictwpeva BLpAla otnv BiAoypagia ato téAog 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 TAR00¢ 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 Gdvopua 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 YAWOGEG KAl KWSLKOTOLNOELG 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 Touv eyypdopou. Iapdyovpe tekunpiwon oe mMANB0G SLAPOPETIKWY HOPOWV €EOSOV.

Kdbe popon €xet ta 8ikd NG mAcovekTnuata Kat pelovektipata. Kamoleg pop@Eg eivat
TMEPLOCOTEPO KATAAANAEG yla avayvwon online, evw aAAeg Sivouv mo kaiaicOnto amotéAeopa
o0Ttav ekTunwWOoLV. H 81d0eon g tekunpiwong oe 0Aeg aUTEC TIG HOPQPES eEao@aAilel OTL oL
avayvwoTeg pag 0a umopovv va Slafacouvv ta TURUATA OV 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. YITAPXOULV TPELG TPOTOL TOV XPNCLUOTOLOVVTAL AUTH TN
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OTLYUN.

a. Otav n popon etval html-split, ta apyela cvumeéovtat pe xprnion tg 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://www.freebsd.org/cgi/man.cgi?query=tar&sektion=1&format=html

Tpomog Ileprypaon

zip Mopen ovumnieong Zip. Av BéAete va To
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 e xprion Tov BZip2
Ba amoBbnkevtel oe éva apyelo pe ovoua book.ps.bz2 otov katdroyo handbook/.

AoV eMAEEETE TN HOPEN KAL TO UNYavioud cvumieong mov embvyeite va katepaoete, Oa mpémel
EMELTA VO armoacioete av BEAETE 1] 0L va KOTEPACETE TO £YypaYo HUE 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 onwg Tnv pkg_add(1) kat tnv pkg_delete(1).

Av anog@aciocete va KateBACETE KAl VO EYKATACTHOETE TNV TEKUNPlwon wg TakéTo, Ba mpemel va
Eépete 10 axplfég ovopa apyeiov mov Ba katePdoete. Ta apyela TEKUNPIWONG-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 T0 &€pete auTtd PTTOPELTE 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, puropeite va ypnowdomnowjoete v €vToAnl pkg_info(1l) ywa va Bpeite mov €xel
eykataotabel To apyeio.
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https://www.freebsd.org/cgi/url.cgi?ports/archivers/unzip/pkg-descr
https://www.freebsd.org/cgi/url.cgi?ports/archivers/bzip2/pkg-descr
https://www.freebsd.org/cgi/man.cgi?query=pkg_add&sektion=1&format=html
https://www.freebsd.org/cgi/man.cgi?query=pkg_delete&sektion=1&format=html
https://www.freebsd.org/cgi/man.cgi?query=pkg_info&sektion=1&format=html

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

Packing Tist:
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)
File: +DESC (ignored)

Onwg pmopeite va  Seite, 7T0 bookpdf 6Oa €xet eykatactabel oTOV  KATAAOYO
/usr/shared/doc/en_US.ISO8859-1/books/faq.

Av 8gv B€AeTE VA YPNOLUOTIOL|OETE TA TTAKETA, Oa TTPEMEL VA KATEPACETE HOVOL OAG TA GLUTILECUEVA
apyela, va Ta aImoCLUTILESETE Kal EMELTA VA avTlypaleTe Ta avtioTolya €yypaga otn B€on Toug.

T'a mapddetyua, n €kdoon tov FAQ oe ouvvdedepéva apyeia HTML, cuumiecuévn Ue xpron Tou
bzip2(1), unopel va Bpebel oto apyeio doc/en_US.ISO8859-1/books/faq/book.html-split.tar.bz2. I'ia va
KaTeRAOETE KAl VO ATTOCLUTILEGETE AVTO TO apyelo Ba mpemel va KAVETE TO TAPAKATW:

# 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 e pa ovAroyn amnod apyeia .html. To Baoikd ovouddletal index.html, kat Ba mepLéyet
TOV Tivaka TEPLEXOUEVWY, ELCAYWYIKO VALKO, Kal §€GU0VG TTPOG T GAAA TUAUATA TOU €yypA@ou.
Mrnopeite €nelta va avtlypaPeTe ] va UETAKLVACETE TA apyelo avTtd oTIg TEAKEG TOUG BETELG, OTIWG
amnattelTat.

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

Mnopeite va Bpelte mApelg mAnpoopieg otnv avtiotoyn kataywpnon tov Eyyxelpidiov ya Tig
AloTeg NAeKTPOVIKOU TayvSpoueiov.

2.4. TLouadeg oulnTnong eivat StaBéoLueg yua 1o
FreeBSD;

Mrnopeite va Bpeite mApelg mAnpoopieg otnv kataywpnon Tov Eyyelptdiov yla TI¢ oudseg
oulNTHoEWV.
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2.5. Yrapyovv kavaiwa oto IRC (Internet Relay Chat)
yua to FreeBSD;

Nay, Ta meplocotepa IRC Siktua Stabétovv KavaAtl culrjTnong yla to FreeBSD:

* To xavdAL #FreeBSD oto EFNet acyoAeitat pe to FreeBSD, aAAd pnv mdte ekel ylwa teXVIKA
LTOOTAPLEN 1 Yl va mpoomnabrioete va meloete tovg Bapwveg va cag Bonbfioouvv yua va
anaAAayeite and Tov koMo va StaBdoete TG oeAideg Borifelag 1y va epevvioete pévog oag. Eivatl
amAWG €va KavAdAL oulitnong, mpwta amd OAa, Kat ta Oéuata ekel umopel va kvpaivovtat
avayeoa oto o6eg, TOv abAnTiopo, Ta TLPNVIKA OmAa w¢ kKat To FreeBSD. Zag é€yxouvue
npoeldomoujoel! Etvat Stabéatpo atov egumnpetnty irc.chat.org.

* To xavdAL #FreeBSDhelp oto EFNet eivat aglepwpévo otn porifela twv xpnotwv tov FreeBSD.
'ExeTe TOAV peYaAUTEPN TOAVOTNTA VA BPeiTe amavTOELS OTIG EPWTNOELG GG GE AVTO, TAPA GTO
#FreeBSD.

* To xavdAL FreeBSD oto Freenode elvaL éva yevikd kavaAL Pofbstac pe mepimouv 300 xphoTec k&be
eop&. 0L oulnTfoeLe pepLkéc @opéc Eepelyouv amd To B&pa, oAAG dlveTaL mpoTepaLdTATH OTOUC
xpfoTee pe epwtAoeLe yLa To FreeBSD. E{pooTte koAol oTo vo ooc PonBAcoupe va KoTaAGBeTE T
Baolk&k, vo ooc Oei&oupe mou vo ovaTpéEeTe oTo EyxelpidbLo omoTe ypeldleToL, KoL va ooc
koTeuBOvoupe ekel Omou prmopeiTe va pdbeTe mepLoodTepa yLa BEpa mouv oog omooyohel. ElpooTe
KoT& Bdon AyyAdgwvo kavéAL, ov koL £xoupe xpfoTeg amd OAho Tov kéopo. Av BEAETE va pwThOETE
0TN pPNTPLKA o00C¢ YAwooo, mpoomoBioTe va kdveTe Tnv epdTnon oTa AyyAtkd KoL EmELTA

peTakLvnBeite o kdmoLo Ao kavéAL freebsd-lang av xpelaletad.

* To xavaAt #FreeBSD oto DALNET eivat Swabéowo oto irc.dal.net otig HIIA kau oto
irc.eu.dal.net otnv Evpwmn.

* To kavdAL #FreeBSDHelp oto DALNET eivat Siwabéowuo oto irc.dal.net otig HIIA kalt oto
irc.eu.dal.net otnv Evpwmn.

* To xavdAL #FreeBSD oto UNDERNET eivat StaBéowo oto us.undernet.org otig HITA wkat oto
eu.undernet.org otnv Evpwmn. Kabwg eivar xavdit Ponbelag, Oa mpémet va elote
mpoeTolpacuévol va Stafdoete ta £yypaga ata onoia Ba oag mapaméuhouv.

* To xavdAL #FreeBSD oto RUSNET eival mpocavatoAlopévo otn foribela xpnotwv Tov FreeBSD mov
uiovv ) Pwowkn yaAwaooa. Eitvat emtiong éva KaAd Y€pog yla un-texvikeg oulnTroeLg.

* To xavdAL #BSDChat oto IRCNET efval éva kavdAt oe mapadootakr Kwvellkn yAwooa, aplepwuévo
otn BoriBela xpnotwv tov FreeBSD. Eivat eniong éva kaAd YUEPOG yla Un-TeXVIKEG cLLNTHOELG.

Kdbe éva amd avtd ta kavdAlg, eival xwplotod, kat §gv dtacuvéetal pe ta voAouta. Ta GTUA TNG
oufitnong Stapépovy, kKat iowg Ba BéAeTe va Soklpacete kabgva yla va PBpeite kAmolo mov va
Talpldlel oto Swkd cag. Omwg pe kdfe tOmo ovlntnong oto IRC, av elote amd avtovg TOUL
TMPocBdAAovTaL eVKOAQ, 1] SeV UTTOPELTE VA AVTIUETWTIOETE TOAAOVG VEOLG avOPWITOULG (Kal apKeTOVG
TILO YUEYAAOLG) va eMLS{SovTal 6T0 AEKTIKO avTioTOLK0 TNG Tuyuayiag, unv acyoAnbeite kabdoAov.

2.6. ITov umopw va Bpw emi TANPWUN LTOGTAPLEN KL
ekmtaidevon yua 1o FreeBSD;

To DaemonNews mapéyel ent mAnpwun ekmaidevon kat vootipLEn ywa to FreeBSD. Ileplocdtepeg
mAnpo@opieg umopeite va Bpeite otnv Siktvakr tovg Tonobesia BSD Mall.
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To FreeBSD Mall mapéyel eniong eni mAnpwu vrmootplen yla to FreeBSD. Mmnopeite va Bpeite
MePLOCOTEPEG TANPOPOpPieg otV SIKTLAKN TOVLC ToTToBET AL

0mo10081TT0TE AANOG 0PYAVIOUOG TTapEXEL EKTaldevon Kal LITOGTAPLEN, Ba TPEMEL VA EMKOLVWVIOEL
ue To Project yla va kataywpnBet oe avti ™ Alota.
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KepaAaro 3. Eykataotaon

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

XpewaCeote tpla images Sioketwv: floppies/boot.flp, floppies/kernl.flp, kat floppies/kern2.flp. Ta
images autd mpémel va va ta ypdpete o€ SLOKETEG XPNOLUOTOLWVTAG KATTOlo epyaieio OTwG TO
fdimage fj To dd(1).

Av mpénel va katefaoete povol cag ta oeT Stavopwv (distributions - ywa mapddetypa ya pa
gykatdotaon péow ocuatnuatog apyxeiwv DOS), Oa Bpeite mapakdTw YEPIKEG CLUOTACELG OYETIKA UE TO
TIOLEG SLAVOUEG VA KATEPACETE:

e base/

* manpages/

* compat™*/

e doc/

* Src/ssys.*
ITANpeLg 08nyleg oxetikd pe ™ StadSikacia KaBwG Kal meEPLOCOTEPES MTANPOPOPIEC 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 Xpnollomnoteitat
egumnpetntig FTP.

Kdmowa mpoypaupata-meddteg ywa FTP, xpnollomolovv amd TPOETIAOYY TOV ascii (KEWEVov)
TPOTIO UETAPOPAG SeSoPEVWVY Kal TPooTTafolv va aAAAEOUV TOUG XAPAKTPEG TEAOLG YPAUUAG
WOTE VA TALPLALOLV UE TIG CLUPBACELG TTOV XPNOLUOTOLOVVTAL ATTO TO GVCTNUA GTO 0700 yiveTal N
AQUN. Autd oxedov ailyovpa Ba kataotpéel To image ekkivnong. EAEyEte To yéyebog Tov image
exkivnong mov katePdacate: Av Sev elval akptfw¢ avtd 1oL @aivetal oTov €CLTNPETNTN, N
Stadwaoia Tov katefdopatog Oa mpénel va OewpnOel vtomTn.

T'a va mapakappete 1o TpoPAnuc: ypdte binary otnv ypauu evtoAwv tov FTP, yetd mov Oa
ovvlebeite oTov ELTNPETNTY, Kat TTPLY EeEKLvrioeTe va kateBdleTe To image.

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

[Ipoypdupata Omwg To copy, §&v Ba AELTOLPYROOLV OWOTA KABWG TO image ekkivnong €xet
oTaxtel wote va ekkivel dueoa. To image €xel Ta mApn meplexdueva TG SLOKETAG, TPOXLA TTPOG
TPOYLA, Kal §ev TpEmel va ypagel 0Tn SLOKETA WG KAVOVIKO apyeio. Oa MPEMEL VA TO UETAPEPETE
oTn SLoKETA PE "WwHO" TPOTIO, XPNOLUOTIOWVTAS epyaieia yaunAov enutédov (low-level) (0mwg T.x.
to fdimage fj To rawrite) mov mepLypd@ovtal 6Tov 08nyo eykataoTaong tov FreeBSD.

3.3. IIov BplokovTalL oL 0SNYLEG yLA TNV EYKATAGTAGT)
T0L FreeBSD;

Mrnopeite va Bpeite TI¢ 08nyieg oTnv kataywpnon Tov Eyxelpldlov oyeTikd pe TV eyKataoToon Tov
FreeBSD.

3.4. Tu xperadopat yra va eKteAécw to FreeBSD;

T'la ek800elg Tov FreeBSD amo to 5.X kat yetd ypelaleoate éva PC pe enegepyaot 486 1] KAAVTEPO, UE
24 MB 1| meplocotepn RAM, kat TovAdytotov 150 MB xwpov 6to okAnpo oag Sioko.

Mnopeite va ekteAéoeTe OAEG TIG €KE00ELG TOU FreeBSD pe pia xapunAwv mpodlaypagwv, HovOoxpwun
(MDA) kdpTa ypagkwv, aAAd ywa va xpnolgonowjoete to Xorg, Oa xpelaoteite kdpta VGA 1
KaAUTEPN.

Aegite enlong kat to Zvyfarotnta YAKo.

3.5. [Iwg uropw va nuiovpynow tn 1K pov,
TTPOCAPUOCUEVI SLOKETA EYKATAGTACNG;
Tn 6eSopévn otiyun, Sev vmdpyel TPOMOG va QOTIAEETE AMAWG ULO TIPOCUPUOCUEVN SLOKETA

€yKaTAoTaonG. Oa mpenel va SnUIoVPYRoeTe 0AOKANPN VEa €k8oan, n omoia Ba meplAapufavet kat Tnv
TIPOCUPUOCUEVN SLOKETA EYKATAGTACNG GAG.

T'la va SnULOLPYROETE PLa TPOCAPUOGUEVN €k800N, akoAoLvBaTe TIG 08nyleg 0TO APOPO CYETIKA pE
v Opyavwon Ex8ocewv.

3.6. MTopoUv va cuvumtapéouvv Ta Windows® ue to
FreeBSD;

Eykataotiote mpwta ta Windows®, kat petd to FreeBSD. O Siaxelplotig ekkivnong tov FreeBSD
Oa cag emiTpémel Enelta va enAEEeTe TNV ekkivnon eite twv Windows® eite tov FreeBSD. Av
eykataotioete Ta Windows® petd to FreeBSD, 6a cag ofrjoouvv tov Slaxelplotr eKkivnong, xwpig
Kav va oag pwtioovv. Av oag ouuBel, 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 SLaXELPLOTH €KKivnong Tov FreeBSD xpnoluomolwvtag evav amo
TOUG TPELG TAPAKATW TPOTOVG:

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

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

Kal o Slayelplotig ekkivnong Ba emaveykataotadet.

o Eexwvnote &avd yxpnowomowwvtag tn SlokETta ekkivnong tov FreeBSD xat mnyaivete otnv
emioyn Custom Installation tov pevov. EmiAé€te Partition. EmAEETe Tov 06nyo mov Kavovikda Ba
niepleiye Tov Swayelplot) ekkivnong oag (QUOLOAOYIKA TOV TPWTO) Kal OTAV (OTACETE GTOV
ene€epyaotn Katatunoewv (partition editor) ywa Tov odnyo avto, to mpwto mpdyua mov Ba
Kavete (Ywplg dAAeg aAdayEg), eivat va emdégete (W)rite. EmAESTe yes otnv enfefaiwaon mov Ba
EUQaVLIOTEL KAl OTAV PTACETE OTNV TPOTPOTN €MAoyNG Alayelplotr Exkivnong, emAggte "Boot
Manager". Me Tov TpOMO aUTO 0 SlayelpLoTig ekkivnong Ba ypagel Lavd oto Sioko. Mmopeite
Twpa va Byeite amd to pevov TNG EYKATAGTACNG KAl VA EMAVEKKIVACGETE amtd T0 0KANpPo Sioko,
OTWG cLVAOWG.

» Zekwijote pe mn PorBela g Stokétag exkkivnong (1] Tov CD) tov FreeBSD kat emiAé€te "Fixit" ano
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 e TOV TPAYUATIKO cag Sioko ekkivnong, 6nwg .. 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 TpoOPANUa oTlG apyikeég ekddoelg touv BIOS tng IBM oTa ouyKekpluéva
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 UeETAYEVEDRTEPO

T21 KZET22WW 1 YETAYEVEDRTEPO
A20p IVET62WW 1] petayevéotepo

A20m IWET54WW 1 YeTAYEVESTEPO
A21p KYET27WW 1] uetayeveéaTepo
A21m KXET24WW 1] ueTayevEGTEPO
A2le KUET30WW

'Exel avagepbel o0tL petayevéotepeg ekdooelg tov BIOS tng IBM, (owg mapovoidfovv favda To
npofAnua. To privupa avtd and 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
avaBabuioete to BIOS 1 Kal va emloTpEPeTE GE TPONYOVUEVN €KE00N TOV.

Av é€yete maAldtepo BIOS, aAAd Sev €xete tnv emdoyi va Tto avaPabuicete, évag tpomog va
Eemepaoete To MPOPAnua eival va eykataotioete to FreeBSD, va aiAd&ete TOvV avayvwploTIKO
aplbuo (partition id) tng katdTunong, Kat va eykatactioete véa boot blocks ta omola va pmopovv
VA XELPLOTOVV TO SLAPOPETIKO AVAYVWPLOTIKO TNG KATATUNONG.

Ap)kd, Ba TPEMEL VA ENAVAPEPETE TO UNYAVNUA O€ ULo KATAGTAON WOTE VA TTEPVAEL ATTO TNV ApyLIKN
Sltayvwotikr} 006vn. AuTo analtel va evepyonoujoeTe TO unyavnua xwpig va to aprioete va BpeL Tnv
Katdtunon tov FreeBSD atov kuplo Sioko tov. Evag Tpomog eival va amopakpUVETE TOV GKANPO
Sloko kal va tov petakivioete mpoowpva o éva naildotepo ThinkPad (6nmwg to ThinkPad 600) 1
KATIOL0 EMITPATIECLO UNYAvNUa, XPNOLUOTIOLWVTAG TO KATAAANAO KOAWSL0 PETATPOTHG. LTO unydvnua
avtd umnopeite mAéov va Staypdpete TNV katdtunon tov FreeBSD kal €mMelTa va YETAKLIVIOETE TOV
Sloko oto apykd unyxdvnua. To ThinkPad Ba mpémel Twpa va EKKLVEL KOVOVIKA.

Me 70 PNYAvNUa G€ AELTOVPYIKA KATAGTAGY, WTOPELTE TWPA VA XPNOLUOTOU oETE TNV Sladikaacia mov
TePLypAPeTaL €W WOTE VA EYXETE TEAIKA ULla eyKataoTtacn tov FreeBSD mov va Aettovpyet.
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1. KateBdorte T1g Stokéteg bootl kal boot2 amd http://people.FreeBSD.org/~bmah/ThinkPad/.
AmoBnkevote Ta apyela avtd kdmov mov Ba unopeite va Ta LavaPpeite apyotepa.

2. Eykataotiote kavovikd to FreeBSD oto ThinkPad. Mnv XpnolUomoljoeTe TNV KATAGTACH
Dangerously Dedicated. Mnv kavete emavekkivnon 0Tav TEAELWOEL N EYKATACTACN.

3. Xpnowpomnowjote eite o "Emergency Holographic Shell” (ALT + F4) eite To kéAvpog "fixit".

4. Xpnowomnowote tnv fdisk(8) ywa va aAAd&ete Tov avayvwploTiko aplOuo g KATaTunong
Tov FreeBSD amd 165 og 166 (autog eivat o TOTOG OV X protgomnoleitat and to OpenBSD).

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

6. Xpnowpomnowjote to disklabel(8) yla va ypdipete Ta bootl kat boot2 a7o slice Tov FreeBSD.
# disklabel -B -b boot1 -s boot2 ad@sn

To n elvat o aplBuog tov slice mov €yete eykataotrioel To FreeBSD.

7. K&vte enavekkivnon. LTnv mpotpony ekkivnong Ba Seite tnv emdoyny va &ekivioete 10
OpenBSD. ZTnv mpayuatikdtnTa, ue avto tov Tpomo Ba Eekivioete To FreeBSD.

To va kavete TO MAPATAVEW VA AELTOVPYNOEL GTNV TePIMTWON 1oL BEAeTE va €xeTe SUTAR ekkivnon
OpenBSD xat FreeBSD otov {510 @opNnTO LITOAOYLOTH, TO APYVOVUE WG AOKNGN GTOV AVAYVWOTH.

3.9. MTopw va KaAvw EYyKATACTACN 6€ €va 810KO0 ue
XAAUGUEVOLG TOUELG;
Mmnopeite, aAAG eival kakn 6€a.

Av 8eite yoaAaouévoug topeic oe €va ovyypovo odnyd IDE, vmdpyel peydAn mbavotnta o o8nyog
auTlg, TOAL oLvVTOPd, Vva OTAPATACEL va Aeltovpyel evteAwg (0 odnyog Sev €xel dAAoug
EVAAOKTIKOUG KUAIVEPOLG 1oL va pmopolv va AVTIKATOOTICOUV TOUG YOAAGUEVOUG UECW TNG
E0WTEPLIKNG AeLTOLPYLAg EMTOVATOTODETNONG TWV SESO0UEVWY, KATL TO 0TT0(0 onuaivel 0tL o 8iokog el
onuavtiky eopd). Zag cuvicTovUe va ayopdoete katvouplo Sioko.

Av €xete 08ny0 SCSI pe yaAaopugvoug toyeig deite avti Tnv amdvTnon.

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

Av BAEmeTe KATAGTAGELG OTTWE TO UNYAvVNUA Va Unv amokpivetat j va kKavel emavekkivnon uévo tov
0Tav TTPOOTIAOEITE VA EKKLVOETE PE TNV SLOKETA €KKIvNoNG, Ba TPETEL va KAVETE OTOV EAVTO OAG
TPELG EPWTOELG:

1. Xpnowomoujoate KalvoUpLleG, PPETKO-SLAUOPPWUEVEG, Kl XwPIg Addn StokeTeg (katd mpoTipnon
KOARG etalpilag TG omoieg YOALG BydAate Kawvovpleg amd TO KOUTL TOuG, oe avtiBeon pe n
Slokéta mov mipate padi e kamolo mePLoSIKO Kat N omoia Bplokovtav KATW Ao To KPePATL Ta
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Tpla TeAevTaia xpovia);

2. KateBdoate 7o image ™ng Swokétag pe Svadwko (binary 1 image) tpdémo peta@opdg; (Un
VTPEMEDTE, AKOUA KAl OL KAAUTEPOL amd pag €xouv Katd Adbog kateBdoetl kamolo Svadikd apyelo
oe katdotaon ASCII (kelpévov), ToLAd)LaTOV pLla eopal)

3. Av xpnotpomnoteite Windows® 95 1} 98, ekteAéate to fdimage 1} to rawrite oe kabapn kardotaon
DOS; Ta Aettovpylkd avtd pmopel va mapeufAnbolv oe mpoypappata Ta omoia ypagouv
anevBeilog oto VAWKO, KATL TO omoio cvpPaivel kal pe Ta mpoypauuata Snuiovpyiag Twv
Sloketwv. Mmopel va SnutovpynBel mpofAnua, axopa kat av ta ekteAeite oe mapdbupo DOS peoa
amo TO YPAPLKO TTEPLBAAAOV.

'Exovv emniong avapepBel meputtwaoelg 0mov to getenv(3) dSnuiovpyel mpofARUaTa 6TO KATERAGUA TNG
Slokétag ekkivnong, £€Tol elvatl KaAUTEpPA va XPNOLUOTIOLoETE KATTOL0 AAA0 Tipoypaupa FTP, av autod
elvat Suvatov.

3.11. Eekivnoa amdé to ATAPI CDROM pov, aAAa to
TPOYPAUUA EYKATAGTACG AEEL OTL 8€V Bplokel
CDROM. ITov mtiys;

H ouviOng attia avtov tov mpoPAjuatog eival évag kakopuvbuiouévog o6nyog CDROM. IToAAd PC
épxovtal mA€ov pe to CDROM wg slave cuokeur] 0To SeuTEPELOVTA EAEYKTH, XWPIG va LTTAPXEL GTO
(810 kavaAlL cuokevr] master. AvTtd, cOUPwWvVa e TIG Tpodlaypapeg Tou ATAPI, Sev elval €ykupo, aAAd
Ta Windows® Ttnpovv Tig mpodlaypagég xaiapd, evw to BIOS to ayvoel katd tnv ekkivnon. Avtdg
elval xat o Adyog mov to BIOS xatdgepe va det o CDROM kal va To XpPnolUonoujoel, aAAd Kat o
A0yog mov to FreeBSD Sev pnmopece va 1o €L yla va cuvey{oEL TNV EYKATAGTAON.

PuOuiote ¢avd to cvotnua oag, wote To CDROM eite va eival n master GUOKELH GTOV EAEYKTI] TTOV
elvat ovv8epévn, | BePawwbeite oL elvar slave oe éva eheykth IDE 0 0moiog OpuwG €el AAAN GLUOKELY
oLVSEUEVN WG master.

3.12. Mopw va eykatactow to FreeBSD oto opnto
uov ypnowuomowwvtag PLIP (Parallel Line IP, IP yéow
IaparAning ©vpac);

Nat Xpnowpomnoujote Tumononuévo kaAwsio tumov Laplink. Av ypeldletal, Stapfaote to Tunipa PLIP
70U Eyyelpt8iov yla AenToUEPELEG OXETIKEG UE SIKTVWON UEGW TTAPAAANANG BVpag.

3.13. TLyewueTpia va ¥ prjoLUoTOL|GwW YLA TO GKANPO
LoV Si0Ko;
Me tov 6po "yewpetpia’, evvoovue TOV aplOud Twv KLAIVSPpWV, KEQPUAWVY Kal
o TOUEWV ava TPoyLd evog Slokov. T'a eukoAia, Ba ava@epdpacTe GTOV OPO AVTO WG

C/H/S (Cylinders / Heads / Sectors). Autog eivat kat o Tpomog pe tov omoio to BIOS
Bplokel og mola meployn Tov Siokov va ypdpet.
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To mapamdvw TPOKOAEL oLYYLON OTOL VEOUG SLaXELPLOTEG cvoTnudtwyv. Katapyxniv, n @uotki
yewpeTpla evog 08nyov SCSI eival suvoAlkd Acyetn, a@ov to FreeBSD Aettovpyel pe Bdon ta uniok
Slokov. ZTnv mpaypatikotnta, 8ev LITApXEL Kav "aAnBwvi" guokn yewpetpia, kKabwg n mukvoTnTa
TWV TOPEWV peTaPaAAetal amd meploy oe meploy] Tou Siokov. AUTO TOL Ol KATACKELAOTES
ava@épouvv oLYVA w¢ "ELOKN yewueTpla" elval ocuvnBwg n yewueTpla e TNV OMOLA €XOLV
avakaALvpel Ot yivetal n ukpotepn omatdAn eievBepov ywpov. I'ta diokouvg IDE, to FreeBSD
xpnowuomnolel mpdypatt To C/H/S, aAAd Aol oL povtépvol 08nyol UETATPETOVY ECWTEPLKA QUTEG TLG
avaQopEG 0 AVTIOTOLYO UTTAOK.

To pdévo mov €xel mpayuatiky onuacia eivat n Aoy yewuetpila. Avtyg eival kat n amdvtnon mov
S€xetal to BIOS dtav pwtdel To ioko "moia eivat n yewpetpia oov;" ‘Emelta, xpnoLldomnolel avty n
yewpetpia ya va armoktioel mpocPfacn oto Sioko. Kabwg to FreeBSD yxpnotuomnolet to BIOS katd
Vv ekkivnon, eivat moAy onuavtikd n yewpetpla avti va eivat cwothi. E8ikoTtepa, av €xete
TEPLOCOTEPA ATTO €VA AELTOVPYIKA cuoThuata oto §ioko, MPEmeL OAA va CLUUPWVOLY GGO APOPA TN
yewpeTpla. Atagopetikd Oa €xete coPapd mpofAnuata Katd Tnv ekkivnon!

Ta 8iokovg SCSI, n yewpetpla mov mpémel va xpnowdomownBel, egaptdtat amd 70 av elvat
EVEPYOTIOLNUEVN 1 VTIOOTPLEN EKTETAUEVNG HETAPPAONG (ALTO oLYXVA ava@EpeTal WG "VTTOCTHPLEN
ylwa Siokovg DOS 1GB" 1 katl avtiotowxo). Av elvalr amevepyomoulnuévn, xpnowpomoujote N
KUALVEpoug, 64 ke@aAég kal 32 Topeig/TpoxLd, 0mov To N elval n xwpnTkotnTa Tov diokov oe MB. I'ta
noapadetypa, ywa éva Sioko 2GB, 0a mpémel va €xete 2048 kULAVEpoug, 64 KepaAég, kai 32
Topelg/TpoyLd.

Av eilvat evepyomonuévn (kat cuxva mapéxeTal £TL WOTE VA LEMEPVIOVVTAL KATIOLOL TTEPLOPLOUOL GTO
MS-DOS®) kat n xwpntkotnta tov Siokov eivat peyaivtepn amd 1GB, ypnowomoujote M
KUAIVEpoLG, 63 Topelg avd TpoxLd (dyt 64) kal 255 KePAAEG, 6oL M elvat n xwpnTKATNTA TOL S{oKOUL
oe MB, Swapepévn pe to 7.844238 (!). 'Etol, oto mapddetypa pag, o Siokog twv 2GB Ba eixe 261
KUALVEpoug, 63 Topeig avd TpoyLd Kal 255 KEQAAEG.

Av 8ev elote olyovpog yua to mapandvw, | av to FreeBSD amotUxeL otnv aviyvevon g ocwoTig
yewpeTplag katd v eykatdotacn, 0 atAoVOTEPOS TPATIOG yla va To mapakaupete, eival cuvBwg
va dnuiovpyfioete €va pkpo Stapéplopa DOS oto Sioko. To BIOS émelta Ba aviyvevoel T owoTh
yewpeTpla, kat pmopeite mavta va Slaypdadete to Stapéplopa DOS péoa amd tov emegepyaoti
Katatunoewv, av & BéAete va 10 Kpatroete. Mnopel woTtdcoo va BeANCETE va TO APNOETE, yld va
TPOYPAUUATICETE KAPTEG SIKTVOL Kl yla AAAEG, AVTIOTOLYEC, EPYATIEG.

EvaAdakTikd, vmapyel €va eAevbepa Stabéoipo Bondntikd mpoypaupa to omoio SlavéUeTal Ye To
FreeBSD kat Aéyetat pfdisk.exe. Mmopeite va to Bpeite atov vmokatdroyo tools ato CDROM tov
FreeBSD 1 ot Swktuakég tomobecieg FTP tou FreeBSD. To mpoypappa avtd pmopel va
xpnowomonBel yla va avakoAvpel TU yewpeTpla ypnowomoteital and ta dAAa Aeltovpylkd
ovotijuata oto Sioko mov yxpnowuomnoleital. Mmopeite va elodyete anevbeiag avty ™ yewyeTpla
OTOV EMEEEPYATTH KATATUGEWV.

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

Nat. IIpémet va PePawbdeite 6Tl n puwiky (root) katdtunon PBploketat katw amd touvg 1024
KUAIVEpoug, wate To BIOS va pmopel va ekkivijoel Tov mupiva and avty. (EnUelwote 0TL avtog eivatl
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évag meploplopdg oto BIOS tov PC, kat 6L oto FreeBSD).

T'a éva loko SCSI, ouviiBwg avtd onuaivel 6TL N POk katdtunon Ba Ppioketal ota mpwta 1024MB
(] ota mpwta 4096MB av ypnolwpomoleital n extetayévn petd@pacn - Seite TNV mponyovuevn
epwtnon). I'ia Siokoug IDE, To avtioTolyo oplo eivat ta 504MB.

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

To FreeBSD avayvwpiCel kat emitpénel tn xprion Tov Ontrack Disk Manager. Aev vmootnpifovtat
AAAOL SLayelpLoTEG SloKwv.

Av BéAete amlwg va xpnotluomnoujoete to Sioko pe to FreeBSD, 8ev ypeldleote Slayelploty diokov.
AmAwg pubuioTte To §ioko yla 660 meplocdTePO YwpPo pnopel va et to BIOS (cuvrBwg 504MB), kat To
FreeBSD 0a avakaAVyel MO0 eAeVOEPO YWPO EXETE OTNV TPAYUATIKOTNTA. AV Xpnolpomnoleite
Kamolo maAld Sioko oe edeykty MFM, {owg va mpénel va neite oto FreeBSD mocoug KLAivEpoug va
XPNOLLOTIOLOEL.

Av BéAete va xpnotwuomnoujoete To ioko T000 pe 0 FreeBSD 600 kal pe KATOLO GAAO AELTOVPYLKO
ovoTnua, Oa TPETMEL va UTOPELTE va TO KAVETE YwPIg Staxelploth Slokov: amiwg BePawwbeite dtL TO
Swapéplopa exkkivnong tov FreeBSD kabBwg kat n KATATUNGON TOU AAAOL AELTOLPYLKOV GUGTUATOG
Bplokovtal péoa otovg mpwtovg 1024 KLAIVEpPOUG. Av eloTe ApPKETA TPOCEKTIKAG, €va Slapéplopa
exkivnong (boot) yeyebovg 20MB Ba eival apketo.

3.16. Otav ekkivw to FreeBSD ywa Tpwtn Qopa, Taipvw
To ufpvoua Missing Operating System. Tt cuupaivey;

Avt) elval pla xAaowki mepintwon 8tévegng petagv tov FreeBSD kat tov DOS 1) kdmowov dAAov
AELTOVPYLKOV OXETIKA PE TNV LEEA TIOL €XEL TO KABEVA yla TNV yewpetpia Tov §iokov. Oa mpEmeL va
enaveykataotoete 10 FreeBSD aAAd TnpwvTag mPOoeKTIKA TIG 08nyieg mov Swaoape 1o mdvw, eivat
oxed0v olyovpo 0TL Ba Ta KaTAPEPETE.

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

AvTO elval dAA0 éva oUUNMTWUA TOV TTPOPBARUATOG TTOV TEPLYPAPETAL GTNV TTPONYOVUEVH €PWTNON.
Agv ovunintel n yewpetpia Tov BIOS pe avtr) Tov FreeBSD! Av o eAeykTng 1} To BIOS cag vmootnpilet
uetappacn KLAivspwv (cuyva avagépetal wg "1GB drive support”), Soklpdote va aAAdEeTE LT TN
TIUA KOl va enaveykataotoete 1o FreeBSD.

3.18. I[IpE€meL va EYKATAGTI|GW OAO TOV TTNYAL0 KWSLKA;

Fevikd, OxL. R0TOG0 060G GLVIOTOUUE VO EYKATACTHOETE, WG €AAXLOTO, TOV TNyaio KWSKa TNng
Stavoung base, o omoiog meplAapufdvel apkeTd and Ta apyeia mov avagépovtal 5w, KABWES Kat Tov
mnyaio kwdwka tng Sltavoung sys, n onoia mepAapavet Tov mnyaio KWSka Tov muprva. Aev vapyel
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woTA00 KATL 6TO cLOTNUA TO OTolo va artattel TNV VaPEN TOL MNyaiov KWSIKA YL VA AELTOVPYN|OEL,
€KTOG aIT0 TO TPOypauua puOuong muprva config(8). Me e€aipeon Tov mNyaio KWdKa Tov TLPNVA, N
SoU TOL CLOTAUATOG UETAYAWTTIONG HAG elval TETOLN, WOTE UMTOPELTE MAVTA VA TTPOCAPTHOETE TO
S8€évtpo mnyaiov kwdika péow NFS (kat pe Sikawwyata povo avdyvwong) Kat mdAL va uropeite va
dnuovpynioete véa ekteAéolua (Adyw TOL TIEPLOPLOMOV TIOL LTIAPXEL OTOV TNyaio Kwdka Tov
TIUPAVA, GOG GUVIGTOVUE VA UNV KAVETE TNV TPOCAPTNON arnevBeiag oTov KATAAOYO /usr/src, aAAd va
Xpnolpomoloete kamola dAAn tomobecia kat va SnUIOVPYACETE TOUG KATAAANAOUG GUUPBOAIKOVG
8eapoUVg oL va avtypd@ouvv Tn Soun TNG KEVTPLIKAG tepapyiag Tov §€vtpou mnyaiov kwdka).

Av éyete dueoa Slabéopo Tov mnyaio Kwdika, Kal yvwpifete mwg va UETAYAWTTIOETE €va 0OAGKANPO
ovoTnua amo avtdv, Ba SievkoAvvoeite mapa MOAV dtav avaPabuilete To ocvoTNUA CAG OE
UEAAOVTIKEG ekSO0ELG TOL FreeBSD.

T'a va emiAégete €va vTOGVUVOAO TOU TiNyaiov kKwdka, and tnv entioyn Distributions Tov epyaieiov
€YKATAOTAONG CLUGTAUATOG, ETAECTE TO UeVoL Custom.

3.19. XperafetaL va OTLAEW TPOCUPUOGUEVO TTUPNVA;

H Snuwovpyla €vdg véou mupAva nTav apyltkd oxeS0v LTOXPEWTIKO Brijua o€ LA €yKATAGTACN
FreeBSD, aAAd oL o mpoo@ateg ek8Ooelg X0y wEeAnOel amd v elcaywyr aodnTd eUAKOTEPWY
TPOYPAUUATWY pUBULoNG Tov muppva. Amé to FreeBSD 5.X kat petd, eivat apketd evkoio va
pubuicete TOV TLPAVA XPNOLUOTIOWVTAG TO TIOAD TILO €VLEAIKTO cvoTtnua Twv "hints" ta omoia
umnopeite va pvBuicete otnv mpotpomnn tov loader.

Ev8exouévwg va a&ifel axkdpa va Snuovpyrioete €va véo mupiva o omolog va mepLExel uévo ta
mpoypaupaTa o8qynong mov xpeldlecTte, yla va YAVTWOETE KATOLA HIKP mocoTnTa puviung RAM,
OAAG aLTO Sev eival TAEOV amapaitnTo yla Ta mEPLOGOTEPU GLGTHUATA.

3.20. T'la TOUG KWELKOUG TPOGPAGTG TWV XPNOTWY, va
xpnowomnoujow DES, Blowfish, 1 MD5 kwdwkomoinon,
Kal Tw¢ Oa kaBopiow TL Ba YpNoLUOTOLOVY OL XPNOTEG
Hov;

H mpoemAeypévn pope KPLITOypa®nong yla Kwdwkoug ato FreeBSD eivat o MD5. H yevikn
avtiAnpn etvat 6tL Tapéyxovv KaALTePN aoPAAELd G GY€on e TNV Tapadociakr popen Tov UNIX®
mov Bacifetal otov aAyoplBuo DES. Ot kwSwol DES eivat akopa Swabgoipol, av xpelaletal va
Slapolpdoete T0 apyelo Twv KWSKWV o00¢ HE TOAOTEPA AELTOLPYIKA OCULOTAUATA, TO OToia
XPNOLUOTIOLOVY  aKOUA TO TIOALOTEPO KAl ALYOTEPO QAOPOAEG ovotnua (sivar Swabéowa av
eykataotioete TN Stavoul "crypto” péow tov sysinstall § eykablotwvtag Tov avtiotolo mnyaio
KWSKa av KAVETE €yKATACTAON PUEGW TINYalov KWSKa). Av eykataotroete TG BLBALoBikeg crypto Ba
uop€aete emiong va xpnolponoujoete kKpuntoypagnon Blowfish n omola eivat aképa o ac@aing.
To mola popPr KWSKWVY XPNOLUOTOLELTAL YLA TOUG VEOUE KWSIKOVG, EALYXETAL AtO TNV SLUVATOTNTA
elo68ov "passwd_format" oto /etc/login.conf, to omoio maipvel tig Twég "des”, "bIf" (av elvat
SaBéowun) | "md5". Aeite tn oeAlda manual touv login.conf(5) ywa meplocdtepeg MANPO@opPieg
OXETIKA YE TIC SUVATOTNTEG ELGOSOU.
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3.21. T'wati evw n SLOKETA EKKIVNONG EEKLVAEL KAVOVLKA,
KpeuaeL atnv 000vn Probing Devices...;

Av g€yete eykateotnuévo odnyo IDE Zip® N Jaz®, agalpéate Tov Kat Lavanpoonadnote. H Slokéta
exkivnong umopet va unepdevtel and avtovg Tovg 08nyovs. MeTd TNV £yKATACTACYN TOL GUGTHUATOG,
umopeite va Eavaovvdéoete tov 08nyod. EveAmiotovpe OTL T0 TPOPAnua avtd Ba Sopbwbel oe
eNOUEVN €kSoan.

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€attiag Tov SLAPOPETIKOV TPOTIOV
ue tov omoio to BIOS kat To boot block avtiiapfdvovtat toug okAnpovg Siokouvg. To mpofAnua
oLVIOwG epavitetal oe cvoTiuata pe Vo diokoug IDE, el8ikd étav ot Siokol efvat master (1] yévot
To0UG) 0 kKabévag ato Skd Tov eAeyktr IDE kal pe to FreeBSD va eival eykataotnuévog oto ioko
mov PBpiloketat oto Sevtepevovta eAeykt. To boot block vouifet 6Tt TOo oLoTnUa eivat
eykateotnuévo atov ado (to Sevtepo Sioko Tov BIOS) evw 0 muprvag avabetel Tov mpwto §ioko aTo
Sevtepevovta eieykty, ad2. Metd TNV aviyvevon Twv OULCOKELWV, 0 TLPNVAG TpooTabel va
npooaptioel 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. Emavexkkivijote To ovotnua kal miéote Enter otnv mpotpormi 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 mpwTOL €AeykTH, 2 av elval eykateotnuévog otov master Sioko Tov
Sdevtepevovtog IDE kavaAlov kat TéAog, 3 av eival eykateotnuévo oto slave Sioko Tov
Sevtepevovtog IDE kavaALo.

‘Enelta ypdte boot, kat o cvotnua oag Ba mPEMEL VA EKKLVIGEL KAVOVIKAL.

T va Kavete uévign auty tnv aAdayn (wote 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 8ioko tov FreeBSD otov mpwtevovta eAeykty IDE, wote ot okAnpol diockol va
elvat ouveyduevol.

3.23. ITowa elvat Ta 0pLa TNG UVHUNG;

To dplo eival Ta 4 gigabytes oe pla ouvnOLOPEVN £yKATAOTAON OE APYLTEKTOVIKY i386™. EeklvivTag
ano TIg ekdooelg FreeBSD 4.9 xal 5.1, vmootnpifetal kKat TEPLOGOTEPN UVNUN UEOW TOL pae(4).
XpelageTal woTdo0 Vo PETAYAWTTIOTEL Lavda 0 TupRvag TepAauBavovTag Kat pa €ETpa Aoy yla
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TNV evepyormoinon tov PAE:
options PAE

To FreeBSD/pc98 €xeL 6plo ta 4 GB pvAiung, kat 8ev umopet va xpnowponownOei PAE o avt) tnv
apyltektoviky. Lto FreeBSD/alpha, to 6plo g pvriung €€aptdtatl amd Tov TUMO TOL VALKOU TIOU
xpnowuomoleitat - ywa Aemtopépeleg Seite TIg Inuewwoelg ExSoong YAwkou yua Alpha. AAAeg
OPXLTEKTOVIKEG TTOL LTooTnpifovtal amd to FreeBSD, €xouv apketd ueyaAvtepa BewpnTikd opla
OXETIKA YE TN PEYLOTN TTOCOTNTA UV UNG (TOAAA terabytes).

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

T'a ovotjuata apyelwv ffs, To yéyloto Bewpntikd 6plo eival ta 8 terabytes (2G blocks), § 16TB yla
nipoemiAeyuévo peyebog block twv 8K. Ltnv mpayuatikdtnTa, LIApXeL €va apylko oplo 1 terabyte,
OAAQ UE KATIOLEG UETATPOTIEG, elval Suvatdv va Snulovpynbovv (kat vtdpyxovv) cuoThUaTa apyeiwv
uey€boug 4 terabytes.

To péyloto péyebog evog apyeiov oe éva ovotnua ffs eival mepimov 1G blocks, | 4TB pe péyebog
block Twv 4K.

Iivakag 1. Méytota uey£on apyeiwv

Méye0og block fs AeLtovpyel TPETEL VA AELTOVPYEL
4K 4T-1 4T

8K 32G 32T-1

16K 128G 32T-1

32K 512G 64T-1

64K 2048G 128T-1

Otav to peyebog block tovu fs eivat 4K, Aettovpyovv ta TputAd upeca blocks (triple indirect blocks)
Kal Ta mavta Ba émpeme va meplopifovtal povo amd to péyloto apbud block mouv pmopel va
avanapactadbel pe ) xprion tputAwv gupecwv blocks (mepimov 1KA3 + 1KA2 + 1K), aAAd TeAKA 0
TeEPLOPLOPOG opeireTal o éva (AaBog) dplo 1G-1 atovg aplBpovg Twv blocks. To 6pLo aTovg apLBuovg
TwV block Ba énpemne va eivat 2G-1. Yndpyovv kdmola mpoPAquata étav ot aplbpot twv block tov fs
mAnoldfouvv 1o 2G-1, aAAd tétolot apbuoi block Sev pmopovv va mpooeyylatovv dtav To uéyebog
block fs eivat 4K.

T'ia pey€On block 8K xkal peyaivtepa, Ta mavta Ba Enpemne va meplopifovtal amd to 0pLo 2G-1 aToug
aplopovg twv block tovu fs, aAAd oTNV MPAYPATIKOTNTA O TEPLOPLOUOG OPEiAeTaL 6TO AdBoG 0pLo 1G-1
0T0VG aplBpovg Twv block Tovu fs. H xprjon tov 6waotov opiov Twv 2G-1 blocks, Snuiovpyel mpdyuatt
npofAuarTa.
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3.25. I'wati Taipvw to unvoua Aadog,
archsw.readin.failed petd Tnv petayAmttion Kot
gKKivon véov mupnva;

T'ati o Tupnvag oag Kat To LTOAOUTO ToL BacikoVL cvotiuatog (world) eival ektdg cuyypovicuov. H
AetTtovpyia og avtn v kataotaon dev vmootnpifetal. BePawwbeite OTL YpnooOMOLEiTE TIG EVTOAEG
make buildworld xaumake buildkernel ywa va avaBabuicete Tov muprva cag.

Mmopeite va exkkiwvioete opifovtag tov mupfpva amevbeiag amd to SevTEPO 0TASLO, TECOVTAG
omolo8rmote TARKTPO UOALG Seite To | Kat mpLv exvnoel o loader.

3.26. H eykatdaotaon KatappeeL Katda TNV ekkivnon. Tu
WITOPW VU KAVW;

Aoxpdote va amevepyomoujoete v vmootiplEn ACPL. MOALG EeKvoel 0 QOPTWTNG €KKivnong,
TILEGTE TO MARKTPO space. To cvotnua oag Oa eppavioet

0K
1. Tpdte
unset acpi_load
Kal Katomw

boot
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Ke@araro 4. Zvupatotnta YALKOU

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 1o 0éua avtd otig Aloteg nAekTpovikoL Tayvdpoueiov Tov
FreeBSD. Autd woTd00 £lval avapevouevo, KaBwg To VAKO TwV LTTOAOYLOTWY OAAACEL TTOAD ypriyopa.
Epeig e€axoAovBovue va cuvioTovpe e €ugaon, va Stapdoete TIg Znuelwoelg YAkov tov FreeBSD
12.0 4 11.2 xat va Yda&ete ota apyeia Twv ALOTwV NAEKTPOVIKOL Tayvdpoueiov, mplv apyioete va
PWTATE OYETIKA PE TO TEAELTALO Kal KOAUTEPO LALKO. Eival apketd miBavo va Slamiotwaoete, 0TL ya
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 oty to FreeBSD pmnopel va exteheotel oe apyltektovikeg x86 kal DEC (twpa mAéov
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 LTooTNPILlovVTAL UEAAOVTIKA,
neplaypavouv v MIPS® kat PowerPC®. Mmopeite va eyypageite otig Aloteg tayvdpoueiov
freebsd-ppc kat freebsd-mips avtiotolya yia TANpo@opieg oXeTIKA He TNV MPAOSO TWV EPYACLWYV OE
OUTEG TIG APXLTEKTOVIKEG. Tl YEVIKEG TTANPOPOPIEG OYXETIKA UE VEEG OPYLTEKTOVIKEG, EYypapeite oTNV
nAekTpoviki Alota Tov FreeBSD yla T1g un-Intel mAat@AOpueg.

Av TO pnxdvnua 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 evepyomonuévo amd mpoemniAoyn otov mupiva GENERIC ién amno to FreeBSD 5.2.

H apywn mpobeon ftav va eival evepyomonuévo eniong amd TPOETIAOYH KAl GTOV TUPAVA TNG
¢x8oong 5.3 tov FreeBSD, aAAd Adyw KATIOWWV TPOPBANUATWY 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 tumwv EIDE, SATA, SCSI, xat SAS (ue TOV KATAAANAO
oLUPBaTo eAeykTy - Seite TNV emduevn evatTnTa), KABWE Kat 6A0VG TOUG 08N YoUE TOL XPNCLULOTIOLOVY
To apywod interface tng "Western Digital" (6nA. MFM, RLL, ESDI xat guowda IDE). Towg va un
AelTovpyroovv Kamolotl eAeyktég ESDI mov xpnotpomolovy un-tumonotnuévo interface. KaAvtepa 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). Ileplhapupavovtat 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 evariayng 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 To0 AMANDA 1 kdmolo dAAo mpoidv mov va yvwpilel mwg va xelplotel v
pHovdda evaArayng Tawiwy, Ba mpénel va BuUACTE OTL YEVIKA TA TPOYPAUUATA YVWPILouV Hovo Twg
Vo KLvrjoouv pla tawvia amo €va onueio og €va Ao, Kat Ba mpémel e0eig va onUELWCETE 0€ ToLa B€aon
(slot) Bpioketal n tawia, kat oe mowa B€on MPEMEL va TTAEL N Tavia TOL PBPIOKETAL AVTA TN CTLYUN
uéoa atov 08nyo.

4.4. IIowot o6nyoi CDROM vmootnpifovtat amo to
FreeBSD;

Ynootnpifetat onmoloadnmote odnyog SCSI mov eivat ocuv8euévog oe avTioTolya LTOoTNPLOUEVO
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

28


https://www.FreeBSD.org/releases/12.0R/hardware/
https://www.freebsd.org/cgi/man.cgi?query=ch&sektion=4&format=html
https://www.freebsd.org/cgi/man.cgi?query=chio&sektion=1&format=html
https://www.freebsd.org/cgi/man.cgi?query=chio&sektion=1&format=html

avtiotoryovg SCSI 08nyoug, kat kdmotot odnyot TuTov ATAPI {owWG 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. IIowor 08nyoi CD-RW vroostnpiovtat amo to FreeBSD;

To FreeBSD vmootnpifel omowodnmote o6nyd IDE CD-R 1} CD-RW ovpuPatd pe ATAPIL Aegite to
burncd(8) yla Aemtopépeleg.

To FreeBSD vmootnpiCet emiong omowodnmote 08nyd SCSI CD-R 1} CD-RW. Eykataotiote Kal
XPNOLUOTIO)GTE TNV €VTOAN cdrecord amod TNV GLAAOYY TWV POrts 1} anod TakETo, Kal Befalwbeite 6TL
€XETE EVOWUATWOEL GTOV TTUPNVA GAG TN CUCKELN] pass.

4.4.2. YootnpiCeL to FreeBSD 08nyovg Zip®;

To FreeBSD vmootnpifel eyyevwg odnyovg Zip® SCSI kat ATAPIL. Ot o8nyoi SCSI ZIP pmopovv va
AELTOVPYHOOLY HOVo av €xouvv pubutotel oe SCSI IDs 5 1§ 6, aAAG av To vooTnPilel 0 eAeykTG SCSI
TIOL XPNOLUOTIOLE(TE, WITOPEITE aKOUA KOl VA EKKLVIOETE QMO AUTOVG. Agv eival &exdBapo molot
eAeyktég SCSI vootnpifouvv ekkivnon amd cuokeveg pe ID SlagopeTiko amd 0 1§ 1, €toL Ba mpemel va
ovpuPovievBeite TNV TEKUNPlwaon TOL €AEYKTH o0ag, av O€AeTE v XPNOLUOTOUJOETE QUTH TN
dvvatotnTa.

To FreeBSD vmootnpiCet emiong o8nyovg Zip mapdAAnAng Bvpag. Befawwbeite 6Tl 0 muprivag oag
mMePLEXEL TA TIpoypaupata odiynong ywa T cuokevég schus0, dal, ppbus0, kat vp0 (o mupHvag
GENERIC meptéyel ta mdvta eKtog ano to vp0). Me xprion autwv Twv TPoypauudtwv odiynong, o
08nNyo6g ™NG mapAAAnAng BVpag Ba mpémel va eival Stabéoluog wg ovokevr) /dev/da0s4. Mmopeite va
npocaptioeTe Slokovg ypnoluomolwvtag Tnv €vtoAn mount /dev/dads4 /mnt 1 (ywa Siokovg mov
€xouv Slapopewbel péow dos) Tnv mount_msdos /dev/da@s4 /mnt.

AwBaote emiong to FAQ oyetikd pe a@alpovpyevoug o8nyovg oe emoOuevo onueio avtoy Tov
Ke@aAaiov, KaBWE Kat TIG ONUELWOELG OYETIKA LE TNV "Slapdpewon” oTo Ke@dAalo Alayxeiplong.

4.4.3. Yootnpiet o FreeBSD Jaz®, EZ kat AAAOLG a@atpoVUEVOLG 08NyoUg;

ATIAWG AeLTovpyoLV. OL TEPLOGATEPES ATTO TIG GCLOKEVEG aLTEG eival SCSI, kat €tol Selyvouv cav SCSI
Slokol ato FreeBSD. To IDE EZ eppaviCetal cav 06nyog IDE.

BeBawwbeite 0TI £(eTE EVEPYOTOLOEL TLUXOV EEWTEPIKEG GUOKEVEG TIPLY EKKLVHOETE TO GVGTNUA GG,

T'a va aAAG&ete péco amobrikevong ev wpa Aettovpylag, eA€yéte TI¢ mount(8), umount(8), kat tnv
camcontrol(8) (ywa ovokevég SCSI) 1} atacontrol(8) (ywa ovokevég IDE), kat emiong tig oulnTioelg
OYETIKA LE TN P ON AQaLpoVPEVWY 08NywV o€ EMOUEVO TURUA Tou FAQ.

4.5. ITANKTPOAGYLA KL TTOVTIKLA

4.5.1. YrootnpiCeL to FreeBSD 10 USB TANKTPOAGYLO HOV;

To FreeBSD vmootnpiCet eyyevwg USB mAnktpoAoyia. Evepyomoujote v vmootpen USB oto
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/etc/rc.conf.

MoALg evepyomoun0el n vmootiplén USB MANKTPOAOYiOL 0TO GUGTNUA GAG, TO TANKTPOAOYLO TUTIOU
AT avayvwpifetal wg /dev/kbd0 kat To USB mAnktpoAdylo yivetal /dev/kbdl, av eival kat ta §vo
ouvSepéva oto cvoTnua. Av vtdpyetl Lovo to USB mAnKTpoAdyLo, Ba avayvwplotel wg /dev/ukbdo.

Av Bélete va ypnowomoujoete o USB MANKTPOAGYlO OTNV KOvooOAa, Ba mpémel va SnAwoete
OLYKEKPLUEVA OTOV 08NYy0 TNG KOVOOAQG va ¥XpnoLuomol)oel to vnapxov USB mANKTpoAdyLlo. Autod
umopel va yilvel eKTeEAOVTAG TNV aKOAoLON eVTOA} wG HEPOG TNG Sladikaciag apykomoinong tov
OLOTAHUATOG:

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

[Mapatnpriote 6TL av To0 TANKTPoAOYLlo USB eival To povadiko mAnkTpoAdylo, Ba eivat Stabéoipo wg
/dev/ukbdO0, 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 mAnkTtpoAdylo Ba mpémel va Aettovpyel kat oto X meplfdArov, xwpig
avAaykn el8kwv pubuicewv.

H ev Bepuw ovvdeon kat anmocvvdeon USB mAnktpoAoyiov, owg va un Aettovpyet akopa cwaotd. Xag
OUVLIOTOUUE VA GUVEECETE TO TANKTPOAOYLO TIPLV TNV €KKIVNGN TOL GUGTHUATOG, KAl VO TO AQYOETE
OLVSEUEVO UEXPL TOV TEPUATIOUG, YLA VA ATTOPVYETE TLXOV TTPOPARUATAL

Aeite Tn oeAi8a manual ukbd:(4) yla mepLocdTEPES TANPOPOPLES.

4.5.2."EXw €va un-tumiko movtikt TOmov bus. Iwg Oa To puOpiow;

To FreeBSD vmootnpifel movtikia tomov bus kat tov TUmo InPort bus amd KATACKELAOTEG OTWG
Microsoft, Logitech kat ATI. O muprijvag GENERIC 8ev mepiéyel tov anapaitnto 08nyd cuokevng. I'ia
va mepdPete o mpoOypauua odiynong oto 8itkd oag TPOCUPUOCUEVO TTLPVA, TTPOCOEaTE TNV
axoAovOn ypauun oto apyeio pvbuicewv mupriva:

device mse@ at isa? port 0x23c irgb

Ta movtikia TOmov bus cuviiBwg €pxovtal pe SIKEG TOLG KAPTEG emekTaonG. EvSexouévwg va €xete
duvatdétnTa va pubuicete v kdpta oe Sltagopetiky Stevbuvon Bvpag kat IRQ amd avtd mov
eaivovtal mapamdvw. ZuufovAievbeite To eyxelpidlo ToOL MOVTIKLOU 0ag Kal T oeAi§a manual mse(4)
Yl TTEPLOCOTEPEG 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 cLOoKeLH psmO Katd TV ekkivnon, BePalwbeite OTL LIAPXEL N
avtioTolyn katoaywpnon yw to psm0 otov kKatdAoyo /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 TPoeMAEYUEVO TIpOypauua 08ynong kKovooAag, syscons(4), pmopeite va
XPNOLUOTIOUCETE TO SEKTN TOL TOVTIKIOV 0AG GE KOVOOAEG KELUEVOL YyLlA VA KAVETE QITOKOTH Kal
EMKOAANON Kewévou. 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 70 XxxXxx elval T0 OVOUO GUOKEVG TOL TTOVTIKLOU KAl TO Yyyy €ival 0 TUTOG TOU TTPWTOKOAAOL
Tov. O Saipovag Tov movTiKLoL pnopel va avayvwpioel avtopata o €i80Gg 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 mpocBeate moused_enable="YES" oto apyelo /etc/rc.conf yua va
ekkwvel o Saipovag Touv mMOVTIKIOL KOaTA 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 TTPEMEL VA cLVTOVICeTAL PETAEV
ToL Saipova Kat GAAWV TPoypPAUHAT®WY, 01w Ta X Windows. Kottagte oto FAQ tnv epwtnon I'ati to
TOVTIKL Hov Sev SovAeveL 0Ta X; Yl TEPLOGATEPES TANPOPOPIEG OXETIKA PUE aLTO TO TPOPANUQ.

4.6.2. IIwG uTopw® va KAVW AITOKOT KAl ETLKOAANGI KELUEVOL UE TO TTOVTIKL
O€ ULA KOVOOAO KELUEVOU;

MOALG evepyomoljoete To Saipgova Tov movTiklov (Seite TNV mponyovpevn evoTnTa), KPATHOTE
TLEGUEVO TO TARKTPO 1 (TO aploTepOd TARKTPO) KAl KLVIOTE TO TTOVTIKL Yl Vo EMIAEEETE Lo TEPLOYN
Kelpévou. Katomy, méote o mMANKTPO 2 (To pecaio TARKTPO) yld va TO EMKOAANCETE OTNV TEPLOXN
Tov Spopéa. Me tnv mieon Tov MARKTPOL 3 (8€€OV MANKTPOUL) pmopeite va "emekTelveTe" TNV
ETAEYUEVN TTEPLOY ] KELUEVOU.

Av 70 movTikL oag Sev €xel pecaio mMANKTPO, unopel va BEAeTe va TO EEOUOLWOETE 1] VA OAAAEETE TIG
AELTOVPYIEG TWV MANKTPWVY XPNOLUOTOLWVTAG TIG ETIAOYEG TTOVL TTAPEYXOVTAL a0 TOV daiyova Tou
TIOVTIKLOV Agite Tn oeAlda manual moused(8) yla TG AEMTOUEPELEG.

4.6.3. To TOVTIKL HOL €XEL SLtapopa £€EuTva TARKTPA Kol POSEAA KUALGNG.
Mmopw va Ta xpnoiluomoucw oto FreeBSD;

H amdvtnon, Sdvotuywe, eival "e€aptdtal”. Ta movtikia pe €€tpa SuvatodTNTeG CLUVIOWS ATALTOVV
e€eldikevpéva mpoypappata odiynong. Av to mpoypaypa 08ynong Tov TOVTIKLOU 1) TO avTioTol o
TPOYPAUUA TOV XPHOTN §€V TAPEXOLY GLYKEKPLUEVN LITOCTAPLEN Yla TO TOVTIKL, Ba Asttovpyel wg
€va armAd ovTikL §V0 | TPLWV TARKTPWV.

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

4.6.4. TIwg umopw va ypnoLuomot)ow to tovtiki / trackball / touchpad otov
(POPNTO U0V LTTOAOYLOTI);

Agite TNV amm@vTnon otnv mPonyovUEVN EPWTNON.

4.6.5. IIwg pmopw va xpnoLuomTotjow to TARKTpo delete ato sh kal csh;

T'a To KéEAvwog Bourne, mpocBéate TIG akoAovOeg ypaupuég ato 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 akoAovOeg ypauuég ato 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) tn 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 Bonbela enumpdobetov Aoyloukov. To
port comms/ltmdm mpocBétel vooTipEn ywa modems mov BacifovTal 0To SNUOPEG KUKAWUA
Lucent LT. To port comms/mwavem vrootnpifel To modem 1ov §LaBETOLY OL POPNTOL LTTOAOYLOTES
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 8ev Ba eivat
oe 0éon va xkavouv pubuicelg OMWG aAAayr TNG oLXVOTNTAG AELTOLPYING, TWV TIAPAUETPWV
Slapdpewong Kat NG LoyVog ekKMOUTAG. AAAA Ywpl¢ TG MAnpoopieg mpoypappatiopov, 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 SLa@opwv cuokevwv ToL EyyxetptSiov.

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 NNXOVL, cvumepAappfavouévwy Twv 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 ywa kdpteg MIDI mov eivat cvuPatég e To
npdtuno MPU-401. Entiong vmootnpifovtal ot KAPTEG oL eival cLUPATEG Ye TO TPOTLTTO Microsoft®
Sound System.

To mapamdvw oyveL uovo yua tov nxo! To mpdypauua o8iynong dev vmootnpilel
Tuxov CDROM, SCSI 1} joysticks mov cuvv8éovtal TAVW G€ AVTEG TIG KAPTEG, EKTOG

o and tnv SoundBlaster®. Av xkat n Stemaer SCSI tng SoundBlaster® kabwg kat
kamota pun-SCSI CDROM vmoatnpifovtal §gv umopovv 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 kdpteg nyov, 0mwg n es1370, undeviCouvv Tnv €vtacn Tov Nxov oe kabe exkivnon. IIpémel 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 Suvvatétnta 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 V0 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 pubuifovtal 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 Vv ekkivnon
Tov FreeBSD.

T'a va mapakaupete To mpofAnua, anevepyonowjote tnv entioyn "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 xpnolponoujoete v apytk vAomoinon OLDCARD. Tpomomou|oTe T0o
apyelo puOULONG TOL TTLPHVA CAG, KAL APALPECTE TIG AKOAOLOEG YpaUUEG:

device cbb
device pccard
device cardbus

Metd mpocbeéate:
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device pcic
device card 1

MetayAwttiote avd Kal €ykatacTAoTe T0 VEO MUPHVA OTIWG TepLlypdgetal otnv Pubuton ITupriva
Tov FreeBSD.
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Ke@aAaro 5. Avtiuetwmion IIpofAnuatwv

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

H oVyBacn mov katd Baon akoiovbeital ato VAKS Tov PC, eival va xpnolpomnoteital n uviun LeTagy
3.5G kat 4G ywa €186 okomo, cuviBwWS yla TNV TpocPacn oe kapteg PCL. AuTtod €xel WG amotéAeoua
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 T{mOTa, Kal YAVeETAL N
duvatotnTa xprong twv teAevtaiwv 500M pviung RAM.

EVTUXWG, OTIG TTEPLOGATEPEG TMEPUTITWOELG TO VALKO avakatevBuvel tn uvnun oe vypnAotepn Béon,
waoTe va eivatl 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 avakatevbvveTal madvw and
Ta 4G, ta omola Sev eival mpooBacipa and 32 bit muprva. LTnv mepintwon avti n Avon eivat va
@Tagete éva mupniva tumov PAE. Aeite avut)v tnv kataywpnon oto FAQ ylwa TeEPLOCOTEPES

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 ypnowwomoujowun. Katd tnv
exkivnon wotdoo, umopet va @aivetat 0tL o FreeBSD aviyvevel meplocdTepn Pviun amo avty mov
€XEL OTNV TTPAYUATIKOTNTA TO GVATNUA. AVTO lval UGLOAOYLIKO Kal N StaBéotun pvnun Ba Slopbwbet
Kabwg oAokAnpwvetal n Stadikacia Tng ekkivnong.

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

Xtovg Siokovg SCSI, o 08nydg umopel ouvnBwe va emavatomobeTioel avtépata ta Sedopgva oe
EVAAAOKTIKOUG TOpElG. QoTO00 oL Teplocdtepol Siokol €pyovtalr pe Tnv uvatotnTa auvTh
QIIEVEPYOTIOLNUEVT).

Tl va €vepyomnou|oeTe TNV ENAVATOTOOETNON XOAAOUEVWY TOUEWV, ETEEEPYAOTEITE 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 evepyomolnuévn amd To EPYOCTACLO TN SuvaTOTNTA
ENOVATOTOOETNONG XOAACGUEVWV TOUEWV.

Av 8eite mpoelSomoloelg oyeTIka Ue YaAaouévoug Toueig (oe omotodnmote eidog Siokov), elval wpa
va oke@telte va aAld&ete Tov 06nyd. Towg UTOPECETE va XPNOLUOTOUJCETE TO SLAYVWOTIKO
npdypauua mov Sivel 0 KATACKELAOTI|G TOL S{0KOVL yla VA ATOUOVWOETE TOVG XAAACUEVOLC 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 UNTpkr 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" vmodox€g tumov EISA Bplokovtat mpwv amd avtr. Qotoco, N mEPLOXN
Slevbvvoewv Twv vmodoxwv EISA pe aplBud = 10, cuykpovetal pe Vv meployn Stevbvvoewv tov PCI,
kal to FreeBSD otn onuepvr tov popei, 8ev pumopel va xelplotel cwotd avty Tnv KatdoTaon.

'ETOL, yla TNV wpa, TO0 KAAUTEPO TOL umopeite va KAvete eival va moplotavete OTL §ev LTAPYEL
oLyKpovon Slevbivvoewy :) Kal va avepacete v emaoyr EISA_SLOTS Tov mupAva otnv Ty 12.
Metaylwttiote €melta Lavd Ttov mupnva, ONMWG TEPLYPAPETAL OTNV OYETLKI] KATOYWPNGON TOL
Eyxetpt8iov.

duokd avto eival éva mpoBANUa avTioToL 0 PE TO AUy Kal TNV KOTd, 060 aAPopd TNV EyKATAGTAON
€vog TETOlOL unyaviuatog. T va mpoomepAceTe To TPOPANUA, LTTAPXEL e8IK TPOPAeYNn oTO
UserConfig. Mn xpnotuomnoujoete to "visual" interface, aAAG TNV ypapun evioAwv. AmAwg ypayrte:

eisa 12
quit

oTNV TMPOTPOTH, KAl €YyKATAGTHOTE TO CLOTNUA 0aG OMWG GLVABWG. LG GLVIGTOVUE 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 mpokaAovvtal cuvhBwg amd Slevé€elg ota interrupts (m.x. dV0 KAPTEG TOL
xpnowdomolovv to 8o IRQ). Exkivrote pe v emAoyn -C Kat aAAAETe 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
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unvoyata oe mepUrtwon MPOPANUATIKOU TepUaTIopoL. T'a va eAéyEete tnv mepimtwon avth,
ouvv8éate €va TeppatioTy amevbeiag otnv kapTa (Ywplg kKaAwdlo) kal delte av oTapatiocovy Ta
unvouaza.

Kdmoleg kapteg ovpPatég pe NE2000, Sivouv avtd to uvopa av §gv vmdpyetl ovvdeon atn BVpa UTP
1 av To0 KaAwdlo eivatl amoouvseuévo.

5.5. Twati oTauATNOE VA AELTOVPYEL N KAPTA U0V
3Com® 3C509 ywpig va LITAPYEL EUPUVIG AGYOG;

H xdpta avt €eL Tnv Kok cuvndela va Yavel Tig pubuicelg TG AVavewaTe TIG, XPNOLUOTOLWVTAG
70 BonOnTKd Mpoypaupa DOS 3¢5x9. exe.

5.6. O EKTLTTWTNG MOV 6TV TTAPAAANAN BVpa elval
ATEATTLOTIKA apyOoC. TL umopw va KaAvw;

Av T0 povo mpofAnua etval o vEPPOALKA apydg EKTUTWTAG, unopeite va Soklpdoete va aAAdgeTe
NV Katdotaon Aettovpylag Tng mapAAAnAng Ovpag OMwWG TEPLYPAPETAL OTO KEPAAALO TOU
Eyxelptdiov oxetkd pe v Eykatdotaon EKtunmw).

5.7. Twti Ta TPOYPAUUATA UOV TTEPLOTACLAKA
TeEpUATiCOLV ue cPaAua Signal 11;

Ta o@dAyata tumov Signal 11 Snuovpyovvtatl otav pla Slepyacia mpoomabel va mpoomeAdoet
TEPLOXY] LVAUNG Yl TNV oTtola Sev €xel TApeL Adela armd T0 AELTOVPYIKO cvoTnua. Av cupufaivel kATt
TETOLO O€ (PALVOUEVIKA Tuyala XpoviKd Sactriuata, Ba TmPEMEL va apyioceTe va To EPEVVATE TTOAV
TIPOCEKTIKA.

Ta mpoBAquata avtd cLVRBWG oPeilovTal oe KATTOLOV amd TOVG TAPAKATW AGYOULG:

1. Av to mpoPAnua ep@avifetal udvo e PLa GUYKEKPLUEVN EQAPUOYN TNV OTTola avanmtuocoeTe eoel,
eivat mbavwe Adboc otov S1kd oag KWSLKA.

2. Av 10 mpoPAnua Bploketal oe Tunua Tov Bactkov cvoTuatog tov FreeBSD, umopel emiong va
elvatl mTpoPANUATIKOG KWELIKAG, AAAA TIG TTEPLOCOTEPES YPOPEC, Ta MPoPAfuata avtd Bplokovratl
Kat Slopbwvovtal mpv StavepnBovv oTovG TTEPLECOTEPOLG and eadg ov StaPdalete to FAQ (yla
TO AGY0 QUTO AAAWOTE LTIAPXEL KAL N YPAUUN avATTLENG -current).

T'a mapddetypa, €vag ypnyopog TtpoOmog va SlamoTwoete 0Tl €V TTPOKELTAL Yla TTPOPBANUA TOL
FreeBSD, eivat av to mpofAnua ep@avifetal Katd Tn UETAYAWTTION KATTOLOL TTPOYPAUUATOC, OAAA
KaBe popd kal oe SLa@opeTkd onpeio.

T'a mapadeypa, vtobéate OTL ekteAeite €va "make buildworld", kat n YETAYAWTTION ATTOTLYXAVEL
Kata tnv emegepyacia Tov apyelov Is.c oe Is.0. Av ekteAéoete {ava "make buildworld”, kat n
UETAYAWTTION otayatioel oto (8lo onueio, mpokeltal mpdyuatt ylwa mpofAnua ota apyeia tov
build — §okpudote va avavewoete TOV TNyaio Kwdka kal va avampoomabrioete. Av 1
UETAYAWTTLON QITOTUYXAVEL AAAOV, aLTO 0XeSOV Glyovpa o@eileTal oe TPOPANUATIKO VALKO.
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TL mpénel va KAveTe:

LTV mpwTn neputtwaon umopeite va xpnolponowjoete kamowo debugger 6mwg to 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. OvoxAnpol oag Siokol pnopel va vepOepuaivovtal. EAEYETe OTL AeLTOLPYOUV OL AVEULOTHPEG 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 GLYXVOTNTA Ao TNV Kavoviky (overclocking) i av to aveplotnpdxt
TOV enegepyaoty €XeL OTAUATAOEL Va AeLTovpyel. Le kK4Oe mepinTwon, Ba mpénel va eEac@arioete
OTL XPNOUOTIOLEITE TO VAIKO 00G OUHOWVA WPE TG TPOSLAYPAPEG TOU, TOVAAXLOTOV yld OGO
Staotnua ypetdletal ywa va emAvoete 0 mPOPAnua. T moapdSetyua, av €xeTe KAVEL
overclocking, emotpéYPte TOV EMEEEPYATT) OTNV KAVOVIKH TOL GLYVOTNTA.

Yyetikd pe to overclocking, onuewwote emiong OTL elval @TNVOTEPO va €xeTe €va TLO aApyod
oLOTNUA atd €va KATEGTPAUUEVO TIOL Xpeldletal avtikataotaon! Eniong n kowotnta yevikd dev
0a oag avtipeTwmiosel pe Katavonon av avaeeépete mMPoPARUATA TOUL TapovcldlovTal oe
OLOTAUATA TIOV AELTOVPYOVV EKTOG TPOSLAYPAPWYV, €lTE ECEIG TILIOTEVETE OTL N AELTOLPYLA TOUG
elvat ao@aiig, eite oyL.

3. IpoPAnuUaTK pvAun: Av €xete eykateotnuéva meplocdtepa amo €va SIMMS / DIMMS,
aQaLPEOTE TA KAl TTPOCTIOONOTE VA AELTOVPYAOETE TO Unxavnua pe €va-€va YWPLoTd 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 PBPaYLVKLKAWTAPWVY (jumpers), LITAPXEL N SuvaTATNTA UETABOANG
SLAQOPWV YPOVIOUWV. LTI TEPLOCOTEPEG TMEPUITWOELG Ol TIPOETIAEYUEVEG pubuioelg eivat
eNMOpPKelG, Kal (owg Snuiovpynoete mpofAfuata av pubuicete TOAD YaunAd TIG KATAGTAGELG
avapovig (wait states) tng RAM 1| 6€oete ato BIOS tnv emdoyf "RAM Speed: Turbo". Mia kaAi
8éa eival va emotpéete TIg pubuiocelg Tov BIOS oTIG TPOEMIAEYUEVEG, OAAL TIPLV TO KAVETE,
ONUEWOTE KATIOL TLG SLKEG 0.

5. Avemapkig 1] Kakng moloTnTag tpo@odocia otn untpikn. Av €xete kapteg I/0, okAnpovg Siokoug
1 CDROM ot0 ovotnua cag mov 8ev ypnolyomoleite, Soklpdote va To AQALPECETE 1| va
QTTOCVVEECETE TIPOCWPLVA TNV TaApPoX] TPOPodociag TOUG Yyl va SLAMIOTWOETE AV TO
TPOoPOSOTIKO cag umopel va Stayelplotel pikpdtepo @optio. 'H amlwg Soxkiudote éva dAAo
TPOPOSOTIKO, KATA TpoTiunon €va Pe Alyo Yeyaivtepn oL (yla mapadetypa av 7o TpEXOoV oag
TPOPOSOTIKO e{val OVOUaOTIKAG LoxVog 250W, SoklpdoTte €va Loyvog 300W).

Oa mpémnel eniong va StaPdoete to SIG11 FAQ (to omoio @aivetal mapakdTtw) To omnoio mephappavet
eEALPETIKEG eTECNYNOELS YLa OAQ AUTA TA TTPOPARUATA, AV KAl TTOAAEG ATTO AVTEG elval YPAUUEVESG At
NV okortd Tov Linux®. Eva evdla@épov tuipa tov SIG11 FAQ elval kal auto 7oL avagEPETAL OTNV
mOAVOTNTA VA NV aviyveLETAL TPOPBANUATIKY UVAUN amtd SLayVWOTIKA TPOYyPAUHATA 1| CUCKEVES
eAgyyou.
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TéAog, av timota and ta mapandvw Sev Bondroel, elvat mBavov va €xete evtomnioel éva mpofAnua
(bug) oto FreeBSD kat Oa mpémel va akoAovOnoete TI§ 0odnyieg ywa va otellete avag@opd

TPOPANUATOG.

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

5.8. To cVoTnUa pov otauatael eite ue Fatal trap 12:
page fault in kernel mode, 1} ue panic:, deiyvovtag kat
uLa GELPA amd mAnpoopieg. TL TPETEL va KAVW;

H opdda avdmtuéng tov FreeBSD eviapépetatl Slaitepa ywa avtd ta AdOn, aAAd ypelaletat
TEPLOCOTEPESG TANPOPOPLES EKTOG atd TO HvLua AdBovg Tov PAETETE. AVTLYpAYTE TO TTANPEG LvLua
Kal €melta oupuPovAevbeite Tnv evotnta Tov FAQ oyxetikd pe ta kernel panics, Snuiovpyfiote éva
mopnva pe dvvatdtnta eko@oaApdtwong (debugging kernel) kat ekteAéote €va backtrace. Autd
uopel  va  axkovyetat SUVOKOAO, OAAA 8ev  ¥PELAlecTE  OTNV  TPAYUATIKOTNTA YVWOELG
TPOYPAUUATIONOV. ApKel va akoAoLvONoeTE TIG 08NYyies.

5.9. T'wati n 0006vn pov pavpifel Kot YaveL To
GLYXPOVLOUO TNG KATA TNV EKKIVNON);

[IpokelTal ya yvwotd mpofAnua pye v kdpta ypaekwv ATI Mach64. To mpoBAnua eivat étL n
KapTa avth xpnotyomnoletl tnv StevBuvon 2e8, n omola ypnolpomnoleital eniong Kat amo TNV TETapTn
oelplaxn Bvpa. Adyw kdammolov mpofAiuatog (4 g oxedlaong) tov mpoypduuatog odynong sio(4),
70 mpOypayua OxL uovo Ba mpoomadrjoeL va aviyvevoel autr tn tevbuvon akoua Kat av Sev €xete
TETAPTN OELplaKy BUpa, aAAA akdua Kol 6TV MEPIMTWON MOV €XETE AMEVEPYOTIOLOEL TN OCELPLOKN
BVpa sio3 (SnA. Tnv té€Taptn) n omoia PLoLOAOYIKA xpnotpomolel avty tn StevBuvaon.

Meypt va §Lopbwbel To mpOPANUA avTd, UmopeiTe va XPNOLUOTIOLCETE TO MAPAKATW TEXVATUA YL VA
TO TAPAKAPYETE:

1. Tpdyte -c otnv mpoTpomn ekkivnong. (Me tov Tpomo auto Ba BAAeTe TOV MUPHVA G KATAGTACH
puBuLoNG).

2. Amevepyomolote TIG sio0, siol, sio2 kat sio3 (6Aeg). Me Tov Tpdmo auTd TO TIPOYpauua 08ynong
8ev evepyomoleital kav, apa §gv Snuiovpyeital TpofAnua.

3. I'pdyre exit yla va ouveyioete tnv ekkivnon.

Av B€AeTE Va XPNOLUOTIOU|OETE TIG OELPLAKEG BUPEG, Ba TPEMEL VA SNULOVPYACETE VEO TTLPNVA, UE TNV
axkoAovOn petatpom: Lto apyelo /usr/src/sys/i386/isa/sio.c Ppeite T0 mpwTo onueio ov eu@avifeTat
TO AAQAPLOUNTIKO 0x2e8 KAl APALPESTE AUVTO TO AAPAPLOUNTIKO Kal TO KOuUa 1oV BplokeTal mTpLv amo
avtd (kpatiote To KOupa mov Pploketal petd). Akolovbnote twpa T ouvvnblopévn Sladkacia
Snuiovpyiag véou muprva.

Axopa xat YeETd TNV €@apuoyn avtwv Twv Slopbwoewv, (owg avakaAvpete 0Tl To cLoTnua X
Window 8ev Aettovpyel owotd. Av cupfaivel avuto, PePawwbeite 0Tl xpnowpomnoteite €kdoon 3.3.3 1
ueyaivtepn tov XFree86™. Ao Tnv €k8001n aUTH KAl PUETA, VTTAPYEL EVOWUATWUEV VTTOOTNPLEN Yla
Kkapteg Mach64 kat 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 Stafddlel o peéyebog 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 TLpHvaA TTOL
@aivetal mapakdtw. YAp)eEL TPOTTOG VA ANPBOUY TTARPELG 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 xpPNOLUOTOL|COVUE TIG EKTETAUEVES
Aettovpyieg Tov BIOS yla va avaktioovpe mTAPELS TANPOPOPLEC OYETIKA Pe T 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 tng eykateotnuévNg uviung ya va kabopioet pa
oElpAd aItd TOAPAUETPOLG TOL TLPAVA, OMWG TO UEYLOTO aplOuo apyxeiwv mov umopel va eivat
Tavtdypova avolytd. Xe ovotjuata pe meplocdtepn amd 1GB pviun, avtdg o pnxavioudg
"auTopatng pubulong peyebwv" lowg emAELeL TIHEG oL omoleg va elvat moAL vnAgg. Katd tnv
exkivnon, o muprvag ekywpel Stdpopoug mivakeg Kal GAAEG S0UEG, oL omoleg KataraupBavouvv tov
TeEPLocOTEPO SLABETLUO XWPO TOV. ApydTepa, KABWG TO cVOTNUA AELTOVPYEL, 0 TLPAVAG SEV €xeL AAAO
XWPO yLa SUVAULKEG EKXWPHOELG UVUNG, Kal Snulovpyeltat panic.

Anuovpynote To0 8Ik6 cag Tupnva, Kat mpocBeote TV emAoyn VM_KMEM_SIZE_MAX oto apyeio
pvbuicewv TOUL, wote 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
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evotnta Opla Atktvov tov Eyyetpidiov.

5.13. Twati maipvew to upvopa Aadouvg /kernel: proc:
table is full;

O mupnvag tov FreeBSD emitpémel kABe xpovikn oTiyu] TV Umapén evog CLUYKEKPLUEVOL aplOuov
Stepyaciwv. O aplBuog avtdg BaoiCetal otnv emaoyr MAXUSERS Touv mupriva. To MAXUSERS emnpeddet
eniong Katl dAAa opla péosa aTtov MUpHRVa, OTWG N TPOCSWPLVY Kviun tov §ikTvov (network buffers)
(8elte v mponyovuevn epwtnon). Av To unxavnua ocag Aettovpyet oe vPnAod @optio, (owg €xeL
vonua va avénoete v entioyn MAXUSERS. Me tov TpOmo auto, padl ue to Heylato aplouo Siepyaciwv,
Ba avgnboviv kat dAAa 6pLa ToL CLOGTHUATOG.

F'a va puBuioete v T tov MAXUSERS, Seite tnv evotnta Opla Apyelwv/Alepyactwv Tov
EyxelptSiov. (Av kal n evOTNTA AUTH AvaQEPETAL GE avoLXTa apxeia, Ta dla 6pLa LoyvoLV Kal yla TLG
Siepyaoieq.)

Av T0 unxdvnua oag Aettovpyel oe yaunAd @optio, aAAd exteAel peydio aplOud Siepyaciwv,
umopeite amAwg va pubuicete Tov aplOud Tovg aAAdovTag TRV T TG LETAPBANTAG kern.maxproc. Av
nipenel va pvbuioete avti ™ petaPAnty, Oa mpémel va tnv opioete ato apyeio /boot/loader.conf. H
pLOulon Sev Ba oyvoeL YEXPL VA EMAVEKKIVAOETE TO ovotnua. o meplocdtepeg mMANPOPOpPIieg
OXETIKA UE TIG peTaPANTEG TOL TTUPHVA, Seite TIg oeAldeg manual loader.conf(5) kat sysctl.conf(5). Av
OAeC avTEG oL Slepyacieg ekteAovvTal and Eva uovo XprRotn, Ba mpémnel eniong va pubuioete v TN
™G peTaPAntg kern.maxprocperuid wote va elvat katd €va pkpotepn amd TNV véa TR NG
kern.maxproc. (IIpg€met va elvat katd €va HIKPOTEPN, ylatli vmdapyxel mavta €va mpoypayua
OLOTAUATOGC, TO iNit(8), TOL TPEMEL VA eKTEAE(TAL CUVEXELAL).

Fa va ylver poviun pla aArayn evog sysctl, tomoBetiote v KATdAANAN T oto apyelo
Jetc/sysctl.conf. IleplocOTePe MTANPOPOPIEG yla TN PLOULON TOL GLUOTAUATOG PE TNV XPNON TOU
sysctl(8), umopeite va Bpeite otnv evotnta Pubuicelg peow sysctl Tov Eyxetpiiov.

5.14. Twati Taipvw to unvopa Aaovg CMAP busy otav
ETAVEKKLVW UE VEO TLPNVAQ;

H Aoy Tov ovotiuatog mov mpoomadel va aviyvevoel TUXOV TOALEG EKSOCELG TWV apyelwv
/var/db/kvm_*.db kdmoleg @opEG amoTuyXAVEL Kal N Xprion avOopolwy eK80CEWV UTTOPEL GE OPLOUEVES
TEPUTITWOELG VA 08Ny OEL GE panic.

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

# rm /var/db/kvm_*.db

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

Yrdpyet pia 81éveén pe tnv kdpta Ultrastor SCSI Host Adapter.
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Katd tn Sudpkela tng Sadikaciag exkkivnong, e€oéAbete oTo pevov pubuicewv Touv mMuprRva Kat
amevepyomoujote T cvokevn] uhal, n omola eivat avth oL 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 To amALTOUUEVA EEWTEPLKA KUKAWUOTA (OTE VA LTOOTNPLleL
avTéuaTo tepUationd tov StavAov SCSI. Avti va Bacifeote 6TOV AUTOUATO TEPUATIOUO, SNAWOTE GTO
SCSI BIOS t0ov 0waoTd TepUationd yla n SLtdta&n ocuokevwy 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 avtéuatTov tepuatiopov). To mpdypappa 08ynong voBETet
0TL VTIdpyeL vTOGTAPLEN, EPOCOV oL pubuicelg ov meptéyovtatl atn oelplaky EEPROM avagépouv
"aQUTOUATO TEPUATIONG". ZuXVvd, XWPIg TO €EWTEPIKO KLUKAWUA aviyvevong Tov KaAwdiov, T0
npdypauua o8iynong Ba puvbuifel Aavbaopéva tov TepUATIoNd, 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 €xkboon tov sendmail FAQ 8ev ouvvinpeital mAgov pe kdbe éxkdoon 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 aviypapo 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 10 amopakpuopévo unxavnua va pubuifel Tov TUTO TOUL TEPUATIKOV 00§ G KATL
SLaQopeTIKO aITo TOV TUTTO cons25 oL amatTelTal amod tnv KoveoAa Tov FreeBSD.

Yndpyouvv Stdpopot TpOTOL yLa va TapakAUPETE AUTO TO TTPOPANUA:

* Metd Vv €lc080 cag 610 amopakpuouévo unyxdvnua, opiote tnv petapinty TERM Tov keAV@QOLG
o€ ansi | sco, EPOCOV TO QWTOUAKPUOUEVO UnYavnua pmopel va AelToupyioel Ue autd Ta €i6n
TEPUATIKWV.

¢ TNV KovodAa tov FreeBSD, ypnolpomou)ote kKdmolo egopowwty teppatikov VT100, O0nwg To
screen. To screen cag Sivel ™ SuvatoTnta va €xete MOAAATAEG ocuvedpieg amd éva pdévo
TEPUATIKO, Kal elval €tol Kal aAAwg Xprowo mpoypappa. Kdbe mapdbupo Tov screen
CLUTTEPLPEPETAL WG TEPUATIKO TOL VT100, €tol n petapfAnty TERM oTOV QITOUOKPLOUEVO
vroAoylot Oa mpémnel va pubulotel oe vt100.

* Eykataotiote TNV Katayxwpnon cons25 otn Baon eS0Uévwv TEPUATIKWY TOU QTTOUAKPUCOUEVOL
vroAoylot. O TpOmMog ywa va yivel avtd, efaptdtal amd TO AELTOUVPYIKO OLOTNUA TOU
QITOUOKPLOUEVOL LTTOAOYLOTYH. PLGLOAOYIKA, Ba Ppeite autég TG MANpPoYopieg ata eyxelpidia
Slaxelplong cLOTHUATOG TOL ATTOUAKPUOUEVOL UNYAVHUATOG.

¢ 210 TOmMKO cag FreeBSD pnydvnua, ypnowpomoujote tov X server kat kdvte login oto
QITOUOKPLGUEVO UNXAVNUA XPNOLUOTIOWVTAG KATTOL0 EE0UOLWTY TEPUATIKOV OTwG TO xterm | To
rxvt. Ztnv mepintwon avty, 6a TMPEMEL GTO QITOUAKPLOUEVO Unxavnua 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 6TO LVAIKO OGO Kal
07O Aoyloulko. Mmopel va ogeidetar oe mpoPfAjuata (bugs) aAAd pmopel emiong va mpokAnOet
e€attiag ™G LONG KAmolwv cuokevwv. Evag cuvnBLopévog Tpomog MPOKANGONG TOL TTPOPRARUATOG,
elvat n extéreon epappoywv TCP/IP pe peydio MTU péow g mapdAAnAng 6Vpag. Mmopel eniong va
TMPOKANOel a0 KATTOLOVG EMTAXVVTEG YPAPIKWYV, KAl OTNV TEPIMTWON AUTH TO MPWTO TPAYUA TTOL Ba
TPEMEL va EAEYEETE elval n puBULoN interrupt Tng avtioToyng KAPTAC.

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

Av t0 TpOPANuUa Sev pmopel va AvBel pe Sla@opeTikd TPOTO, N AVoN elval va oploeTe TNV MAPAKATW
uetTapAnT tov sysctl:

# sysctl -w kern.timecounter.method=1
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H emoyn -w tov sysctl(8) Bewpeital mapwyxnuévn Kat ayvoeital olwnnAd and to
FreeBSD 4.4-RELEASE xat petd. Mmnopeite pe aoc@diela va 1o mapoAeipete Katd m
pubuLoN TWV emAoywV e TNV sysctl Omwg gaiveTal mapanavw.

To mapandvw Ba €xetL enidpacn otnv anddoon, AAAd o€ GY€on YE TNV aLTia TOL TPOPBARHATOG, LAAAOV
8ev Ba to mapatnprioete. Av To MPOPAnUa emtpével, Statnprote TNV T Tov sysctl oto éva, Kat
puBuiote Tnv emdoyn NTIMECOUNTER otov muprjva oag, o€ 0A0EVA ALEAVOUEVEG TIUEG. AV OTACETE TNV
Ty NTIMECOUNTER=20 xat To mpdPAnua Sev €xel Avbel, Ta interrupts oto unyavnua oag eivat oAV
TPOPBANUATIKA KAl aKATAAANAQ yla akplpr puOuLon g wpag.

5.20. T'wati n PnP kapta pov 8ev aviyvevetatl TtAgov ()
aviyvevetal w¢ unknown) uetd tnv avapaduion oe
FreeBSD 4.X;

To FreeBSD 4.X akoAovBel mA€ov apkeTd Lo MLOTA TO TPOTLTO PnP kal autd Snulovpyel oplopéveg
(POPEG TNV TAPEVEPYELA VA UN AELTOVPYOVV KATTOLEG GLUOKEVEG PnP (T1.x. KAPTEG YOV KAl ECWTEPLKA
modems) oL ooieg woTdc0 Aettovpyovoav ato FreeBSD 3.X.

OL AGyoL yla TNV GLUTTEPLPOPA aUTH, ENyovvTaL 6TO akoAovBo e-mail, To omoio oTdABnKe otn AloTa
freebsd-questions am6 tov Peter Wemm, wG amdvtnon oO€ €pWTNON OXETIKA PE €V ECWTEPLKO
modem 70 omoio ev Tav aviyvevollo amd To cvoTnua UETd amo avaBdaduion oe FreeBSD 4.X (ta
oXOALa uéoa o€ [ ] €xouv mpootebel yla va yivel o katavonto To avTiKeipevo g culiTnong).

o To mepleyouevo avtig tng mapdbeong €xel avavewbel oe oy€on Ue TO apyLKo
kelpevo.

To PNP bios o mpo-pvBuloe [to modem] Kat To A@NOE OTNV TEPLOXN
Stevbuvoewv Twv Bupwv, kat €tol [otnv €kdoon 3.X] n maAatov TUTOL
aviyvevon ISA to "Bprike" ekel.

rmnv €xdoon 4.0, o xwdwkag Slayeiplong tov ISA, elval moAV TEPLOGOTEPO
TPOCAVATOALGUEVOG 6TO PnP povtéro. Xto 3.X fitav Suvatov n aviyvevon ISA
va evtoTioel yla "yauevn" ocvokevn kal €melrta n PNP cvokevr] va talplagel
KOl va  amotuxel n  puvbulon TG Aoyw Sievegng mopwv. 'EToy,
QITEVEPYOTIOLOVVTAL APXLKA OL TTPOYPAUUATI(OUEVEG KAPTEG, WOTE VA N
ouvuBel avt) n SutAn aviyvevon. Auvto emiong onuaivel 0TL N aviyvevon
MPEMNEL va yvwpifel ta PnP ids Twv vmootnplopevwy cuokevwv. Eivat otig
nMpoBEoelg pag va kavovue tn dwadikacia avtn meplocdTtepn mpocPactun
0TOUG XPOTEG.

T'la va Aettovpyroel Eavd n cvokevn, mpenel va Bpedet o PNP id tng kat va mpoatebel otn Alota Twv
aviyvevoewv ISA oL YpNoLHOToLOVVTAL Yl TNV avayvwplon PnP cuokevwv. Autd umopel va yivet
ue ™ xprion t™ng pnpinfo(8) ywa tnv aviyvevon g ocvokevng, yla mapddetypa avt eival n €£080g
™G pnpinfo(8) yla éva ecwtepiké 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, Bpiokovtal otn ypauul "Vendor ID", otnv apyni g €£0dov. O
Sexaeadkog aplbpdg otig mapevOéoelg (oto mapddetypa pag 0x3024a341) eival o 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, UITOPEITE VA XPNOLUOTOLOETE TO
pciconf(8). Mapakdtw @aivetatr éva pépog g €¢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} Tiu chip) 6a npémnel va mpootebel oto apyeio /usr/src/sys/isa/sio.c.

Oa MPEMEL TPWTA VA KPATNOETE VA AVTLypa®o ac@aAeiag Tov sio.c, yla TNV mePUITWON 7oL KATL
ndel otpaPa. Emiong, Ba xpelaoteite o avtiypago yiwa va dnuiovpyrioete €va patch to omoio Oa
katabéoete pe TNV avagopd mpofAuartog (PR) mov Ba pag oteidete (kat Ba pag oteidete PR, €toy;).
Katomuw emegepyaaoteite 1o sio.c kal YA&Te yla tn ypauun

static struct isa_pnp_id sio_ids[] = {

€melta petakivnOeite mpog Ta KATW yla va Ppeite 10 0waoTd PEPOG VA TPOCHECETE TNV KATAXWPNON
NG oLOoKeLHG 0aG. Ol KaTaywpPNoeLg Gaivovtal Omwg Tapakdtw Kat efval tagvounuéveg Katd to
aA@apduntiko ASCII Vendor ID 7o omoio Ba mpémel va mepAn@Bel 6To o0AL0 6TO S€EL0 HEPOG TNG
YPOAUUAG pall pe 6An v meptypa@r Device Description (av Ywpdel, aAALwG UEPOC TNG) atd 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}, /* ROKOO10 - Rockwell ? */

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

[IpocBeote T0 Sekaetadikd Vendor ID yla Tn GLOKELY GG GTO CWOTO UEPOG, armobnkevoTe To apyeio,
avadnuULoLPYNOTE TOV TTUPHVA GOG, KAl EMTAVEKKIVIOTE. O TTPEMEL TWPA | CLOKELVN 6a¢ va Ppebel wg
OLOKEVN S0 O0TIWG cLVERaLVE Kal pe to FreeBSD 3.X

5.21. Twti maipvew to AaBog nlist failed o0tav exkteAw,
yla Tapadeyua, To top 1 to systat;

To mpoPAnua eivat 6TL n epapuoyr mov mpoonabeite va ekTeAEoeTE PAYVEL YLA €VA GUYKEKPLUEVO
oLPPBoA0 aTov TTLPHVA, AAAG YLa KATTOL0 AGY0 Sev pumopel va to evtomioel. To c@AApa avtd unopet va
opeiAetal og SVo mpoPAfuaTa:

* O muprvag oag Kat ta vIoAouta Packd poypdupata (userland) ev eivat oe cuyypoviouo (Tt.x.
éxete Snuiovpyfioel véo muppva, aAAd Sev ekteAéoate installworld, | avtiotpoga), ue
anotéAeopa o mivakag CLUPBOAWY va eival SLaQOPETIKOG amd AVTOV IOV TILOTEVEL N EQapuoyn. Av
TMPOKELTAL Ylot AUTH TNV TEPIMTWON, AMAWG OAOKANPWoTte TN Stadkacia avapabuiong (Seite to
/usr/src/UPDATING yia tn cwoTth akoAovBia eVToAWV).

* Agv ypnolpomoleite to /boot/loader yla va QOPTWOETE TOV MUPHVA 0AG, OAAL TOV POPTWVETE
anevbeiag and to boot2 (Seite to boot(8)). Av kat Sev eivatr AdBog va mapakaupete TOV
/boot/loader, o€ YEVIKEG YPOAUUEG TO TTPOYPAUUA AUTO TA KATAPEPVEL KAAUTEPA OTO Va SLabETel
Ta oLPPOAA TOL TLPAVA OTLG EPAPUOYES XPHOTN.

48


https://www.freebsd.org/cgi/man.cgi?query=pnpinfo&sektion=8&format=html
https://www.freebsd.org/cgi/man.cgi?query=boot&sektion=8&format=html

5.22. Twati Taipvel 1060 XpOvo va cuvsedw ue Tov
LTTOAOYLGTH HoVL uéow ssh 1 telnet;

To cOunTwu: Ydpyel ueydAn kabuvotépnaon HeTagy Tng oTiywig mov amokabiotatatl n TCP ovvdeon
Kal TNG OTLYUAG 7OV TO TIPOYpaAuUa 0T HEPLA TOL TEAATN {NnTdeL ToV KwSKo mpocPaong (] otnv
nepintwaon tov telnet(1), Tng oTLyuig mov ep@avi¢etal n tpotporn login).

To mp6PAnua: To o mBavo eival 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 opd TTOL GLVEEEGTE QO TOV LTTOAOYLOTH cag (Tov
meAdTn) oe omolodnmote eEuMNPETNTH, TO MPOPANUa Bpioketatl otov meAdtn. Me tov (810 Tpomo, av
70 MPOPAnUa ocvppaivel udvo 6Tav KATOLOG GLVEEETAL GTOV LTOAOYLOTH oag (Tov eEumnpeTnTy), TO
npoPAnua Bploketatl otov egumnpeTnTH.

Av 10 MpOPANUa elvat otov meAdtn, n uovn Oepameia eivat va Sopbwoete T0 DNS, wote o
egunnpeTnTig va uopel va to Ppel. Av To mpOPAnuUa eppavifetal ato Tomko oag Siktvo, Bewpelote
T0 TPOPANUa otov eEumnpeTnTi Kat ovvexiote TV avdyvwon. Avtibeta, av To TPOBANUa
eupaviCetal oe ouvdéoelg péow Internet, katd ndoa mOavoTnTa Oa XPELACTEL VA ETKOLVWVIOETE UE
Tov ISP oag kat va {ntrioete va oag to StopObwaoel.

Av T0 TpOPANUa elval pe Tov eEUMNPETNTH, KAl EpPavifetal 6To TomKo cag §ikTtvo, Oa mpémel va Tov
pubuicete wote va pmopel va ektedel avalntioelg Tomov Slevbuvaon oe dvopa, yl TNV TOTKN
nieployr Stevbvvoewv oag. Aeite TIg 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 mapddetyua 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 OVOUdTwWY (hameserver) anod To apyeio /etc/resolv.conf. Auto
eniong Ba mpokaréoel kaBvatépnon 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) Tov 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 TPOELSOTOUOELG EYKABLOTWVTAG VALKO yla TNV TAPAAANAN TOPTA TIOL Vva
xpnowpomnotel To IRQ 7 kat To avtiotolyo yla avto mpoypauua o8jynong PPP (avtd cuuPaivel 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 SLaBEouwy TepLypa@éwy apyeiwv
(file descriptors) oto cVotnua oag. IMapakaiovpe Seite to kern.maxfiles tugua oto0 KePAAalo
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 LVIoAOYLOTG oag €xel SVO 1 TEPLOGOTEPA POAOYLa, Kal To FreeBSD €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 ekTLTWOEel Selyvel To poAdL mov enAéxOnke amd to FreeBSD kal 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- evEexoUEvmG yla va aAAAEEL TNV TaXVTNTA
TOL emegepyaoty Otav Aeltovpyel pe umatapieg, 1 OTAV ELGEPYETAL O KATAOTAON YOAUNAAG
KATAVAAWONG, aAAd to FreeBSD Sev yvwpilel yla avtég Tig aAlayeg kat @aivetal va kepdifel 1) va
¥&vel xpovo.

1o mapadetypa pag, eivat eniong Stabéopo To poAdt 18254 kal umopeite va 0 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 mpdPAnua 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 TepinTwan, aviyvevel TRy kdpta wg "(null)""(null)" avti yw T0
TPAYUATIKO TNG LOVTEAO.

[Ipémel va amoouvvdéoete evieAwg TNV Tpoodocia amd tnv Bvpa PC card wote T0 LAWKG va
eENAVEADEL TNV ap)LKN TOL KATACTAGH. ATIEVEPYOTIOLOTE TAIPWE TOV YOPNTO LITOAOYLOTH oag. (Mnv
TOV BAAeTe 0 KATACGTAGON AVAUOVAG 1] UTTVoL, Ba mpémel va amevepyomolnOel evteAwc.) Iepluévete
yla Altya Aemtd kat emavekkiviote. Oa npenel twpa n PC card va Aettovpyel kavovika.

To VAKG KATIOLWVY QOPNTWVY LITOAOYLOTWY OTNV MPAYUATIKOTNTA TAPAUEVEL EVEPYO, AKOUA KAl OTAV
LTTOTIBeTAL OTL 0 LTTOAOYLOTIG Elval avevepyodg. Av To Tapandvw §ev €xeL To eMBLUNTO anoTtéAeoua,
Tepuatiote TN AelTovpyla TOUL ULTOAOYLOTH| OAG, AQALPECTE TNV Mmatapia, mePLUEVETE 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 @optwTig ekkivnong tov FreeBSD 8ev avayvwpilel owoTd Tnv yewUETpia Tov okAnpoL Sickov.
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 To G yla va opicete tnVv yewpetpia Tov 08nyov.

Oa egppaviotel 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 ypabete 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 emiAégete Configure kat katomy Fdisk. EmAégte to
Sloko otov omoio PplokeTal kavovikd o ®optwtg EXKivnong xpnolpuonolwvtag To TANKTPO space.
[Iiéote o W yla va ypayete TIg aAday€g atov 08nyo. Oa ep@aviotel pla mpotpomnh mov Ba 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 0Tt pla Stadikacia mpoonadei va ypdael pla oeAida uvung oto §ioko, Kat n astomelpa avTh
€xel KoAAfoel mpoonabwvtag va amoktioel mpooPacn oto Sloko yla meplocdtepo amd 20
SdevtepodAenta. Avtd pmopel va cuvpuPel and yaracugévoug toueic 0To oKANPO Sloko, MPOPBANUATIKA
KOAWSLa, } AAA0 LAKG To omoio va oxetiCetal pe I/0. Av mpokeltal yla TpoPAnUatiko dioko, Oa Seite
eniong xat avtiotolya unvopata oto /var/log/messages kat otnv €£o80 TNG €evToANg 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 tonmov "UDMA ICRC" dtav evtomioet 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
arroTtuYoLV, Ba aAAAEEL TNV KaTtdoTtaon emkolvwviag Tng cvokevig andé DMA oe PIO, n omoia eivat
Lo apyN.

To mpoPAnua pmopel va mpokAnOel amd moAAOUC mapdyovTeg, av Kal 0 1o cuvnOlouévog etvat n
mpoBANUATIKY 1 AavBacpévn KaAwdiwon. EAEyETe 0Tl Ta KaAwSila ATA Sev €xouv LITOCTEL (UL, Kot
0Tt elval katdAAnAwv mpodlaypa@wv yw 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 oLVSEanelg. Exouvv emiong avapepbet
npoBARUaATA OTaV YIVETAL EYKATAGTAON VO TAALOV 08NyoU 670 {810 kavdAt DMA pe éva Sioko Ultra
DMA 66 (1] o ypriyopo). Télog, Ta AdOn avtd unopel va onuaivouv 6tL o §{okog mTpoKeLTaL cVVTOUA
va YoAdoel. OL TePLOCOTEPOL KATAOKELAGTEG SIOKWVY TTAPEXOVV AOYLOULKO EAEYXOL yLd TOLG 08NY0VG
TOVG, eAEYLTE AOUTOV TO Sloko oag, Kal av xpeldletal, mdpte avtiypa@o twv §eSouévwyv cag Kat
AVTIKATOOTHOTE TOV.

Mmopeite va xpnolponotjoete o0 fondntikd mpdypappa atacontrol(8) yla va Seite kal va emAégete
Vv katdotaon Aettovpyiag DMA i PIO mou xpnowyomoleitat 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 authi 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 mpogpxovTal amd to Witness,
éva SlayvwaoTikd ocvoTnua ya kKAeldwpata katd tn Aettovpyia (run-time lock) to omolo Bpiloketat
otovg muprveg -CURRENT touv FreeBSD (aAAd agaipeital otig enionueg ekddoelg). Mmnopeite va
SlaBdoete meplocdtepa yla To Witness xat tig Suvatdtnteg Tov, otn oeAiba manual witness(4).
MeTtagl dAAwv To Witness emaAnBevel Tn oelpd Twv run-time locks ypnolwwonowwvtag éva cuvdvacud
a0 EVOWUATWUEVEG OELPEG KAELSWUATWY KABWG Kal amd Tn oelpd 7oL AVIXVEVETAL KATA TNV
EKTEAEDN, KAl TOPAYEL TPOELSOMOLRoEL aTNV KOvaoAa 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 cuvTnpnTikd, Kat eivat
mbavov va Swoel AdBog mpoelSomoujoelg. Xtnv mepintwon mov To Witness avag@épel €va
TPAYUATIKO TTPOPBANUA PE TNV CELPA TwV KAEWSWUATWY, elval oav va Agel "av joactav dtuyxog, Oa cag
elye ovuPel deadlock oe avtd to onuelo”. YApYoUv KATOLEG YVWOTEG MEPUTTWOELG "AavBaouévng
Stayvwong" ywa TIg omoleg ypelafeTal va SnULOLPYNCOVUE KOAVTEPN TeKUnplwon wote va
QITOQUYOVLUE Kal TIG TIEPLTTEG AVAPOPES CPAAUATWVY. OL ALYOTEPO YVWOTEG TIEPUTTWOELS 0PEAOVTAL
TEPLOCOTEPO OE VEA KAELSWUATA, KAOWE Ol AVTIOTPOYES OTN CELPA TWV KAEWSWUATWY SlopbwvovTatl
ypnyopa emeld] to Witness eival mavta amoacyoAnuévo xat Snulovpyel ovvéxela véeg
TIPOELSOTIOLOEL :-).

Avté mouv amokoAovpe  "AavBacuévn  Siayvwon"  Sdnuiovpyeitar  otnv

e TpAyUaTIiKOTNTA 0TAV To Witness Bpiokel kamolo moAv 7o cofapo Adbog. Tétola
AdONn etval tumikd to oc@dAua oeAibag (page fault) § AavBaocuéva dedouéva 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 KANOnke pla cuvdpTnon pe dvvatotnta sleep evw tnv (Sta oTLyu] ATav vePyo KATTOLO
KAeidwyua mutex (1] avtiotoyo xwpig Suvatdtnta sleep).

0 A6yog yla Tov omoio avtd eivat AdBog eival emeldry Ta mutexes §ev mpoopifovTal va KpatovvTat
yla peyaia xpovikd Staoctiparta. Eivat yévo yla tn ouvtipnon UKpwv mePLOSwY GLUYXPOVIGUOU.
AvT| n TPOYPAUUATIOTIK CLUEWVIA ETLTPEMEL GTOLG 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 oe katdaotaon 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'la va evtomioTovy autd ta Addn, umopovv va mpootebovv vmobéaoelg (assertions) atov muprva ot
0T0lEG AAANAETLSPOUVY UE TO LITOCVOTNUA Witness yla va 8woouv €va TPoelSomonTko uvoua (1
uivopa Adboug, avdroya pe tig pubuicelg Tov cvoTUaTog) dtav yivetal pla KAjon n omoia mbavwg
va Snulovpyel umAokaplopa TNV oTLyUn oL KpaTLETal €va mutex.

Ev ouvtopia, autol tou iSoug oL mpoelSomoloelg ev eival ouviiBwe potpaieg, aAAd VIO OPLOUEVEG
atuyelg mpovmobEoelg, umopel va mTPOKAAEGOLY aveNIBUUNTA @avOopeva Ta omola Kupaivovtal ammd
gla otyptala mtwaon oty andkplon ToL CLCTANATOG, HEXPL TAPNG KATAPPELON.

5.33. T'wati n Stadikacia buildworld/installworld
oTaUATAEL UE TO upvoua touch: not found;

To pivupa avtd dev onuaivel 0Tl cag Aeimel o BonOnTkd mpoypauua touch(l). To AdBog avtd
npokaAeital cuvnBwg atd AavBacuévn, LEAAOVTIKY, orjuavan nuepounviag twv apyeiwv. Av To poAdL
CMOS Tov vmoAoyloTH oag eival pLOULGUEVO Yyla TOTILK WPA, TPETEL VA EKTEAECETE TNV EVTOAN
adjkerntz -1 ywa va puBuioete To poAdL TOL TLPNVA OTAV EKKLVEITE 08 KATAGTAON AgLTovpylag VoG

xpnotn.
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Ke@aAaro 6. Eutopikég EQapuoyé€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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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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Kepararo 7. EQapuoyég TeAtkov Xpnotn

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 .tbz 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 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. 1updated 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(l) 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(1l) 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/@1.wav 01.mid

The wayv files can then be converted to other formats or burned onto audio CDs, as described in the
FreeBSD Handbook.
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Ke@aAaro 8. PUOuwon IMupnva

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:
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% sysctl kern.quantum
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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Ke@aAaro 9. Atokol, ZvoTRuata Apyelwv 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 boot0Ocfg(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:
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# disklabel ccd0

(it prints something sensible here, so let us try to edit it)
# 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_nwfs(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:
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# cd /dev
# sh MAKEDEV dalsbh
# 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(@)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/boot1 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.

ﬁ 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.
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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:
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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/fd@

To allow users in the group operator to mount the CDROM drive, use:

# chgrp operator /dev/acd@c
# 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/acd® 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:
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% mkdir ~/my-mount-point
% mount -t cd9660 /dev/acddc ~/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.

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.
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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
Avail columns, usually by a factor of 8%.

For more details, look up the -m option in tunefs(8).
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Ke@aAaro 10. Arayeipion ZuoTRUATOC

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 boot?

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 the Handbook 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.
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options SYSVSHM # enable shared memory
options SYSVSEM # enable for semaphores
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/qmail, 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
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# cd /dev
# 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.

84


https://www.freebsd.org/cgi/man.cgi?query=devfs&sektion=5&format=html

For more information on version numbers and the various CVS branches, refer to the Release
Engineering article.

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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Ke@aAaro 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 1bxproxy),
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 ypnotgomnowndet To movtikL ye kdmmolo Tpomo €Ew amo To mepLBdAiov
0L cvoThuatog 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.
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IapdSeyua 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"
EndSection

ITIapdédetyua 2. ".emacs" example for naive page scrolling with Wheeled Mouse (optional)

;5 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 Kkey 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
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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
for you on the second "virtual console"! When you want to go back to the original session, do Alt
+ F1.

ThedefaultFreeBSDinstallationhaseightvirtualconsolesenabled. A1t + F1, A1t + 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
ttyv5  "/usr/libexec/getty Pc" cons25 on secure
ttyv6  "/usr/libexec/getty Pc" cons25 on secure
ttyv7  "/usr/libexec/getty Pc" cons25 on secure
ttyv8  "/usr/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:
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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
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.
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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 vt4d

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 fbtab(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
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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.

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.
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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):

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:
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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/.

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® Kkey, 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® key-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
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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
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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KepdaAawo 12. Altktowon

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
ASUS
Accton
Cogent
Compex
D-Link
Dayna
DEC
Danpex
JCIS
Linksys
Mylex
SMC
SMC
TopWare
Znyx (2.2.%)

Znyx (3.x)

Model

PCI-L101-TB

ENI1203

EM960PCI

ENET32-PCI

DE-530

DP1203, DP2100

DE435, DE450

EN-9400P3

Condor JC1260

EtherPCI

LNP101

EtherPower 10/100 (Model 9332)
EtherPower (Model 8432)
TE-3500P

7X312,7X314, 7X342, 7X345, 7X346, 7ZX348

7X3450Q, ZX346Q, 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 handwidth 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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Kepdaiawo 13. AcpaieLla

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.
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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
nAektpoviki Alota tov FreeBSD yia 6épuata ac@daAeiag. 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.

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;
h
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(l) output and notice odd

things!

13.4. Sendmalil 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.
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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.

# 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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Kepaiaro 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:
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Destination Gateway Flags Refs Use Netif Expire
default 10.0.0.2 UGSc 0 0 tund
10.0.0.2 10.0.0.1 UH 0 0 tund

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
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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.

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.
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Having established whether the problem is local or remote, you now have two possibilities:

o If the problem is remote, read on entry The remote end is not responding. What can I do?.

¢ 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 predl 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:
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set openmode active

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
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the full 3 second period.

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.
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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
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 1qr

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
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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
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 -q30m, 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 Predictorl 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\\sSCARRIER TIMEOUT 4 \
\"\" ATZ OK-ATZ-0K ATDT\\T TIMEOUT 6@ CONNECT \\c \\n"
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Here, we get our CONNECT, send nothing, then expect a line-feed, forcing ppp(8) to read the whole
CONNECT response.

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
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version (see the start of this section), then you should do the following:

o

tar xfz ppp-*.src.tar.gz
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

o

= =

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
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that machine.

There are several theoretical ways to approach this problem. It would be nicest if the peer would
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,
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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.

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
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nat port udp internal:60021 60021

nat port udp internal: 60040 60040
* 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 serial driver is dropping packets), you will see the occasional FCS
error. This is not usually worth worrying about although it does slow down the compression
protocols substantially. If you have an external modem, make sure your cable is properly shielded
from interference - this may eradicate the problem.

If your link freezes as soon as you have connected and you see a large number of FCS errors, this
may be because your link is not 8 bit clean. Make sure your modem is not using software flow
control (XON/XOFF). If your datalink must use software flow control, use the command set accmap
0x00030000 to tell ppp(8) to escape the AQ and /S characters.

Another reason for seeing too many FCS errors may be that the remote end has stopped talking PPP.
You may want to enable async logging at this point to determine if the incoming data is actually a
login or shell prompt. If you have a shell prompt at the remote end, it is possible to terminate
ppp(8) without dropping the line by using the close lcp command (a following term command will
reconnect you to the shell on the remote machine.

If nothing in your log file indicates why the link might have been terminated, you should ask the
remote administrator (your ISP?) why the session was terminated.

14.25. Why do Mac OS® and Windows® 98 connections
freeze when running PPPoE on the gateway?

Thanks to Michael Wozniak mwozniak@netcom.ca for figuring this out and Dan Flemming
danflemming@mac.com for the Mac solution:

This is due to what is called a "Black Hole" router. Mac OS® and Windows® 98 (and maybe other
Microsoft 0OSs) send TCP packets with a requested segment size too big to fit into a PPPoE frame
(MTU is 1500 by default for Ethernet) and have the "do not fragment" bit set (default of TCP) and the
Telco router is not sending ICMP "must fragment" back to the www site you are trying to load.
(Alternatively, the router is sending the ICMP packet correctly, but the firewall at the www site is
dropping it.) When the www server is sending you frames that do not fit into the PPPoE pipe the
Telco router drops them on the floor and your page does not load (some pages/graphics do as they
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are smaller than a MSS.) This seems to be the default of most Telco PPPoE configurations (if only
they knew how to program a router... sigh...)

One fix is to use regedit on your 95/98 boxes to add the following registry entry...
HKEY_LOCAL_MACHINE\System\CurrentControlSet\Services\Class\NetTrans\0000\MaxMTU

It should be a string with a value "1436", as some ADSL routers are reported to be unable to deal
with packets larger than this. This registry key has been changed to Tcpip\Parameters\Interfaces\ID
for adapter\MTU in Windows® 2000 and becomes a DWORD.

Refer to the Microsoft Knowledge Base documents Q158474 - Windows TCPIP Registry Entries and
Q120642 - TCPIP NBT Configuration Parameters for Windows NT® for more information on
changing Windows® MTU to work with a NAT router.

Another regedit possibility under Windows® 2000 is to set the Tcpip\Parameters\Interfaces\ID for
adapter\EnablePMTUBHDetect DWORD to 1 as mentioned in the Microsoft document 120642
mentioned above.

Unfortunately, Mac OS® does not provide an interface for changing TCP/IP settings. However, there
is commercial software available, such as OTAdvancedTuner (OT for OpenTransport, the Mac OS®
TCP/IP stack) by Sustainable Softworks, that will allow users to customize TCP/IP settings. Mac OS®
NAT users should select ip_interface_MTU from the drop-down menu, enter 1450 instead of 1500 in
the box, click the box next to Save as Auto Configure, and click Make Active.

The latest version of ppp(8) (2.3 or greater) has an enable tcpmssfixup command that will
automatically adjust the MSS to an appropriate value. This facility is enabled by default. If you are
stuck with an older version of ppp(8), you may want to look at the tcpmssd port.

14.26. None of this helps - I am desperate! What can I
do?

If all else fails, send as much information as you can, including your config files, how you are
starting ppp(8), the relevant parts of your log file and the output of the netstat -rn command
(before and after connecting) to the nicktpoviki Alota yevikwv epwtroewv tov FreeBSD or the
comp.unix.bsd.freebsd.misc news group, and someone should point you in the right direction.
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Ke@aAaro 15. Zeplakeg Emkowvmwvieg

This section answers common questions about serial communications with FreeBSD. PPP and SLIP
are covered in the Networking section.

15.1. How do I tell if FreeBSD found my serial ports?

As the FreeBSD kernel boots, it will probe for the serial ports in your system for which the kernel
was configured. You can either watch your system closely for the messages it prints or run the
command

% dmesg | grep sio

after your system is up and running.

Here is some example output from the above command:

siod at 0x3f8-0x3ff irq 4 on isa
siod: type 16550A
siol at 0x2f8-0x2ff irq 3 on isa
siol: type 16550A

This shows two serial ports. The first is on irq 4, is using port address 0x3f8, and has a 16550A-type
UART chip. The second uses the same kind of chip but is on irq 3 and is at port address 0x2f8.
Internal modem cards are treated just like serial ports---except that they always have a modem
"attached" to the port.

The GENERIC kernel includes support for two serial ports using the same irq and port address
settings in the above example. If these settings are not right for your system, or if you have added
modem cards or have more serial ports than your kernel is configured for, just reconfigure your
kernel. See section about building a kernel for more details.

15.2. How do I tell if FreeBSD found my modem cards?

Refer to the answer to the previous question.

15.3. How do I access the serial ports on FreeBSD?

The third serial port, sio2 (see sio(4), known as COM3 in DOS), is on /dev/cuaa2 for dial-out devices,
and on /dev/ttyd2 for dial-in devices. What is the difference between these two classes of devices?

You use ttydX for dial-ins. When opening /dev/ttydX in blocking mode, a process will wait for the
corresponding cuaaX device to become inactive, and then wait for the carrier detect line to go
active. When you open the cuaaX device, it makes sure the serial port is not already in use by the
ttydX device. If the port is available, it "steals" it from the ttydX device. Also, the cuaaX device does
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not care about carrier detect. With this scheme and an auto-answer modem, you can have remote
users log in and you can still dial out with the same modem and the system will take care of all the
conflicts.

15.4. How do I enable support for a multiport serial
card?

Again, the section on kernel configuration provides information about configuring your kernel. For
a multiport serial card, place an sio(4) line for each serial port on the card in the kernel
configuration file. But place the irq and vector specifiers on only one of the entries. All of the ports
on the card should share one irq. For consistency, use the last serial port to specify the irq. Also,
specify the COM_MULTIPORT option.

The following example is for an AST 4-port serial card on irq 7:

options "COM_MULTIPORT"

device siod4 at isa? port 0x2a0 tty flags 0x781

device sio5 at isa? port 0x2a8 tty flags 0x781

device siob at isa? port 0x2b@ tty flags 0x781

device sio7 at isa? port 0x2b8 tty flags 0x781 irq 7 vector siointr

The flags indicate that the master port has minor number 7 (0x700), diagnostics enabled during
probe (0x080), and all the ports share an irq (0x001).

15.5. Can FreeBSD handle multiport serial cards
sharing irqs?

Not yet. You will have to use a different irq for each card.

15.6. Can I set the default serial parameters for a port?

The ttydX (or cuaaX) device is the regular device you will want to open for your applications. When
a process opens the device, it will have a default set of terminal I/O settings. You can see these
settings with the command

# stty -a -f /dev/ttyd1l

When you change the settings to this device, the settings are in effect until the device is closed.
When it is reopened, it goes back to the default set. To make changes to the default set, you can
open and adjust the settings of the "initial state" device. For example, to turn on CLOCAL mode, 8
bits, and XON/XOFF flow control by default for ttyd5, do:

# stty -f /dev/ttyid5 clocal cs8 ixon ixoff
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A good place to do this is in /etc/rc.serial. Now, an application will have these settings by default
when it opens ttyd5. It can still change these settings to its liking, though.

You can also prevent certain settings from being changed by an application by making adjustments
to the "lock state" device. For example, to lock the speed of ttyd5 to 57600 bps, do

# stty -f /dev/ttyld5 57600

Now, an application that opens ttyd5 and tries to change the speed of the port will be stuck with
57600 bps.

Naturally, you should make the initial state and lock state devices writable only by root. The
MAKEDEV(8) script does NOT do this when it creates the device entries.

15.7. How can I enable dialup logins on my modem?

So you want to become an Internet service provider, eh? First, you will need one or more modems
that can auto-answer. Your modem will need to assert carrier-detect when it detects a carrier and
not assert it all the time. It will need to hang up the phone and reset itself when the data terminal
ready (DTR) line goes from on to off. It should probably use RTS/CTS flow control or no local flow
control at all. Finally, it must use a constant speed between the computer and itself, but (to be nice
to your callers) it should negotiate a speed between itself and the remote modem.

For many Hayes command-set—compatible modems, this command will make these settings and
store them in nonvolatile memory:

AT C1 D3 K3 Q6 S0=1 W

See the section on sending AT commands below for information on how to make these settings
without resorting to an MS-DOS® terminal program.

Next, make an entry in /etc/ttys (see ttys(5)) for the modem. This file lists all the ports on which the
operating system will await logins. Add a line that looks something like this:

ttyd1 "/usr/libexec/getty std.57600" dialup on insecure

This line indicates that the second serial port (/dev/ttyd1) has a modem connected running at 57600
bps and no parity (std.57600, which comes from the file /etc/gettytab, see gettytab(5)). The terminal
type for this port is dialup. The port is on and is insecure---meaning root logins on the port are not
allowed. For dialin ports like this one, use the ttydX entry.

It is common practice to use dialup as the terminal type. Many users set up in their .profile or .login
files a prompt for the actual terminal type if the starting type is dialup. The example shows the port
as insecure. To become root on this port, you have to login as a regular user, then su(1) to become
root. If you use secure then root can login in directly.
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After making modifications to /etc/ttys, you need to send a hangup or HUP signal to the init(8)
process:

# kill -HUP 1

This forces the init(8) process to reread /etc/ttys. The init process will then start getty processes on
all on ports. You can find out if logins are available for your port by typing

% ps -ax | grep '[t]tyd1’
You should see something like:

747 77 1 0:00.04 /usr/libexec/getty std.57600 ttyd1

15.8. How can I connect a dumb terminal to my
FreeBSD box?

If you are using another computer as a terminal into your FreeBSD system, get a null-modem cable
to go between the two serial ports. If you are using an actual terminal, see its accompanying
instructions.

Then, modify /etc/ttys (see ttys(5)), like above. For example, if you are hooking up a WYSE-50
terminal to the fifth serial port, use an entry like this:

ttyd4 "/usr/libexec/getty std.38400" wyse50 on secure

This example shows that the port on /dev/ttyd4 has a wyse50 terminal connected at 38400 bps with
no parity (std.38400 from /etc/gettytab, see gettytab(5)) and root logins are allowed (secure).

15.9. Why can I not run tip or cu?

On your system, the programs tip(1) and cu(1l) are probably executable only by uvucp and group
dialer. You can use the group dialer to control who has access to your modem or remote systems.
Just add yourself to group dialer.

Alternatively, you can let everyone on your system run tip(1) and cu(1) by typing:

# chmod 4511 /usr/bin/cu
# chmod 4511 /usr/bin/tip
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15.10. My stock Hayes modem is not supported---what
canIdo?

Actually, the manual page for tip(1) is out of date. There is a generic Hayes dialer already built in.
Just use at=hayes in your /etc/remote (see remote(5)) file.

The Hayes driver is not smart enough to recognize some of the advanced features of newer
modems--messages like BUSY, NO DIALTONE, or CONNECT 115200 will just confuse it. You should turn
those messages off when you use tip(1) (using ATXOW).

Also, the dial timeout for tip(1) is 60 seconds. Your modem should use something less, or else tip will
think there is a communication problem. Try ATS7=45W.

Actually, as shipped tip(1) does not yet support it fully. The solution is to edit the file tipconf.h in the
directory /usr/src/usr.bin/tip/tip. Obviously you need the source distribution to do this.

Edit the line #define HAYES 0 to #define HAYES 1. Then make and make install. Everything works
nicely after that.

15.11. How am I expected to enter these AT
commands?

Make what is called a "direct" entry in your /etc/remote file (see remote(5)). For example, if your
modem is hooked up to the first serial port, /dev/cuaa0, then put in the following line:

cuaal:dv=/dev/cuaald:br#19200:pa=none

Use the highest bps rate your modem supports in the br capability. Then, type tip cuaa@ (see tip(1))
and you will be connected to your modem.

If there is no /dev/cuaa0 on your system, do this:

# cd /dev
# sh MAKEDEV cuaa®

Or use cu as root with the following command:
# cu -1line -sspeed

with line being the serial port (e.g. /dev/cuaa0) and speed being the speed (e.g.57600). When you are
done entering the AT commands hit ~. to exit.
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15.12. Why does the @ sign for the pn capability not
work?

The @ sign in the phone number capability tells tip to look in /etc/phones for a phone number. But
the @ sign is also a special character in capability files like /etc/remote. Escape it with a backslash:

pn=\@

15.13. How can I dial a phone number on the command
line?
Put what is called a "generic" entry in your /etc/remote file (see remote(5)). For example:
tip115200|Dial any phone number at 115200 bps:\
:dv=/dev/cuaad:br#115200:at=hayes:pa=none:du:

tip57600|Dial any phone number at 57600 bps:\
:dv=/dev/cuaal:br#57600:at=hayes:pa=none:du:

Then you can do something like tip -115200 5551234. If you prefer cu(1) over tip(1), use a generic cu
entry:

cu115200|Use cu to dial any number at 115200bps:\
:dv=/dev/cuaal:br#57600:at=hayes:pa=none:du:

and type cu 5551234 -s 115200.

15.14. Do I have to type in the bps rate every time I do
that?

Put in an entry for tip1200 or cu1200, but go ahead and use whatever bps rate is appropriate with
the br capability. tip(1) thinks a good default is 1200 bps which is why it looks for a tip1200 entry.
You do not have to use 1200 bps, though.

15.15. How can I more easily access a number of hosts
through a terminal server?

Rather than waiting until you are connected and typing CONNECT host each time, use tip’s cm
capability. For example, these entries in /etc/remote (see remote(5)):
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pain|pain.deep13.com|Forrester's machine:\
:cm=CONNECT pain\n:tc=deep13:
muffin|muffin.deep13.com|Frank's machine:\
:cm=CONNECT muffin\n:tc=deep13:
deep13:Gizmonics Institute terminal server:\
:dv=/dev/cuaa2:br#38400:at=hayes:du:pa=none:pn=5551234:

will let you type tip pain or tip muffin to connect to the hosts pain or muffin; and tip deep13 to get
to the terminal server.

15.16. Can tip try more than one line for each site?

This is often a problem where a university has several modem lines and several thousand students
trying to use them...

Make an entry for your university in /etc/remote (see remote(5)) and use \@ for the pn capability:

big-university:\
:pn=\@: tc=dialout

dialout:\
:dv=/dev/cuaa3:br#9600:at=courier:du:pa=none:

Then, list the phone numbers for the university in /etc/phones (see phones(5)):

big-university 5551111
big-university 5551112
big-university 5551113
big-university 5551114

tip(1) will try each one in the listed order, then give up. If you want to keep retrying, run tip(1) in a
while loop.

15.17. Why do I have to hit CTRLP twice to send CTRLP
once?

CTRL + P is the default "force" character, used to tell tip(1) that the next character is literal data. You
can set the force character to any other character with the ~s escape, which means "set a variable".

Type ~sforce=single-char followed by a newline. single-char is any single character. If you leave out
single-char, then the force character is the nul character, which you can get by typing CTRL + 2 or
CTRL + SPACE. A pretty good value for single-char is SHIFT + CTRL + 6, which I have seen only used on
some terminal servers.

You can have the force character be whatever you want by specifying the following in your
$HOME/.tiprec file:
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force=single-char

15.18. Why is everything I type suddenly in UPPER
CASE?

You must have pressed CTRL + A, tip(1) "raise character", specially designed for people with broken
Caps Lock keys. Use ~s as above and set the variable "raisechar" to something reasonable. In fact,
you can set it to the same as the force character, if you never expect to use either of these features.

Here is a sample .tiprc file perfect for Emacs users who need to type CTRL + 2 and CTRL + A a lot:

force=AA
raisechar=AA

The AN is SHIFT + CTRL + 6.

15.19. How can I do file transfers with tip?

If you are talking to another UNIX® system, you can send and receive files with ~p (put) and ~t
(take). These commands run cat(1) and echo(1) on the remote system to accept and send files. The
syntax is:

~p local-file [remote-file]
~t remote-file [local-file]

There is no error checking, so you probably should use another protocol, like zmodem.

15.20. How can I run zmodem with tip?

First, install one of the zmodem programs from the ports collection (such as one of the two from the
comimns category, Irzsz or rzsz.

To receive files, start the sending program on the remote end. Then, press enter and type ~C rz (or
~( 1rz if you installed Irzsz) to begin receiving them locally.

To send files, start the receiving program on the remote end. Then, press enter and type ~C sz files
(or ~C 1sz files) to send them to the remote system.
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Ke@aAaro 16. Avapopeg EpwTRoELG

16.1. FreeBSD uses far more swap space than Linux®.
Why?

FreeBSD only appears to use more swap than Linux®. In actual fact, it does not. The main
difference between FreeBSD and Linux® in this regard is that FreeBSD will proactively move
entirely idle, unused pages of main memory into swap in order to make more main memory
available for active use. Linux® tends to only move pages to swap as a last resort. The perceived
heavier use of swap is balanced by the more efficient use of main memory.

Note that while FreeBSD is proactive in this regard, it does not arbitrarily decide to swap pages
when the system is truly idle. Thus you will not find your system all paged out when you get up in
the morning after leaving it idle overnight.

16.2. Why does top show very little free memory even
when I have very few programs running?

The simple answer is that free memory is wasted memory. Any memory that your programs do not
actively allocate is used within the FreeBSD kernel as disk cache. The values shown by top(1)
labeled as Inact, Cache, and Buf are all cached data at different aging levels. This cached data means
the system does not have to access a slow disk again for data it has accessed recently, thus
increasing overall performance. In general, a low value shown for Free memory in top(1) is good,
provided it is not very low.

16.3. Why will chmod not change the permissions on
symlinks?

Symlinks do not have permissions, and by default, chmod(1) will not follow symlinks to change the
permissions on the target file. So if you have a file, foo, and a symlink to that file, bar, then this
command will always succeed.

% chmod g-w bar

However, the permissions on foo will not have changed.

You have to use either -H or -L together with the -R option to make this work. See the chmod(1) and
symlink(7) manual pages for more info.
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The -R option does a RECURSIVE chmod(1). Be careful about specifying directories
or symlinks to directories to chmod(1). If you want to change the permissions of a
directory referenced by a symlink, use chmod(1) without any options and follow
the symlink with a trailing slash (/). For example, if foo is a symlink to directory
bar, and you want to change the permissions of foo (actually bar), you would do

0 something like:

% chmod 555 foo/

With the trailing slash, chmod(1) will follow the symlink, foo, to change the
permissions of the directory, bar.

16.4. Can I run DOS binaries under FreeBSD?

Yes, you can use emulators/doscmd, a DOS emulation program, available in the FreeBSD Ports
Collection.

o The doscmd program used to be an integrated part of FreeBSD, but was removed
before the release of FreeBSD 5.3.

If doscmd will not suffice, the add-on utility emulators/pcemu emulates an 8088 and enough BIOS
services to run many DOS text mode applications. It requires the X Window System.

16.5. What do I need to do to translate a FreeBSD
document into my native language?

See the Translation FAQ in the FreeBSD Documentation Project Primer.

16.6. Why does my email to any address at
FreeBSD.org bounce?

The FreeBSD.org mail system implements some of the stricter Postfix checks on incoming mail and
rejects mail that is either misconfigured or is potential spam. Your mail might bounce for one of the
following reasons:

* The email is being sent from a known spam domain or IP block.

The FreeBSD mail servers reject email from known spam sources. If you have service through a
company or domain who generates or relays spam, please switch to a service provider who
does not.

* The body of the email only contains HTML.

Mail should be sent in plain text only. Please configure your mail user agent to send plain text.
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* The mailer at FreeBSD.org cannot resolve the IP address of the connecting host back to a
symbolic name.

Working reverse DNS is a standard requirement for accepting mail from a host. Set up reverse
DNS for your mail server’s IP address. Many home services (DSL, cable, dialup, etc.) will not give
you this option. In this case, relay your email through your service provider’s mail server.

* The hostname given in the EHLO/HELO part of the SMTP exchange cannot be resolved to an IP
address.

A fully qualified, resolvable host name is necessary in this part of the SMTP dialogue before
mail will be accepted. If you do not have a host name that is registered in the DNS, then you
should use your service provider’s mail server to relay your mail.

* Your message had a message ID ending with the string "localhost".

Some mail user agents generate bad message IDs which will not be accepted. You will need to
persuade your mail user agent to generate a valid message ID or else configure your mail
transfer agent to rewrite them.

16.7. Where can I find a free FreeBSD account?

While FreeBSD does not provide open access to any of their servers, others do provide open access
UNIX® systems. The charge varies and limited services may be available.

Arbornet, Inc, also known as M-Net, has been providing open access to UNIX® systems since 1983.
Starting on an Altos running System III, the site switched to BSD/OS in 1991. In June of 2000, the site
switched again to FreeBSD. M-Net can be accessed via telnet and SSH and provides basic access to
the entire FreeBSD software suite. However, network access is limited to members and patrons
who donate to the system, which is run as a non-profit organization. M-Net also provides an
bulletin board system and interactive chat.

Grex provides a site very similar to M-Net including the same bulletin board and interactive chat
software. However, the machine is a Sun™ 4M and is running SunOS™.

16.8. What is sup, and how do I use it?

SUP stands for Software Update Protocol, and was developed by CMU for keeping their
development trees in sync. We used it to keep remote sites in sync with our central development
sources.

SUP is not bandwidth friendly, and has been retired. The current recommended method to keep
your sources up to date is CVSup

16.9. What is the cute little red guy’s name?

He does not have one, and is just called "the BSD daemon". If you insist upon using a name, call him
"beastie". Note that "beastie" is pronounced "BSD".
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You can learn more about the BSD daemon on his home page.

16.10. Can I use the BSD daemon image?

Perhaps. The BSD daemon is copyrighted by Marshall Kirk McKusick. You will want to check his
Statement on the Use of the BSD Daemon Figure for detailed usage terms.

In summary, you are free to use the image in a tasteful manner, for personal use, so long as
appropriate credit is given. If you want to use him commercially, you must contact Kirk McKusick.
More details are available on the BSD Daemon’s home page.

16.11. Do you have any BSD daemon images I could
use?

You will find eps and Xfig drawings under /usr/shared/examples/BSD_daemon/.

16.12. I have seen an acronym or other term on the
mailing lists and I do not understand what it means.
Where should I look?

Please see the FreeBSD Glossary.

16.13. Why should I care what color the bikeshed is?

The really, really short answer is that you should not. The somewhat longer answer is that just
because you are capable of building a bikeshed does not mean you should stop others from
building one just because you do not like the color they plan to paint it. This is a metaphor
indicating that you need not argue about every little feature just because you know enough to do
so. Some people have commented that the amount of noise generated by a change is inversely
proportional to the complexity of the change.

The longer and more complete answer is that after a very long argument about whether sleep(1)
should take fractional second arguments, Poul-Henning Kamp <phk@FreeBSD.org> posted a long
message entitled "A bike shed (any color will do) on greener grass...". The appropriate portions of
that message are quoted below.

Poul-Henning Kamp <phk@FreeBSD.org> on freebsd-hackers, October 2, 1999 "What is it about this
bike shed?" Some of you have asked me.

It is a long story, or rather it is an old story, but it is quite short actually. C. Northcote Parkinson
wrote a book in the early 1960s, called "Parkinson’s Law", which contains a lot of insight into the
dynamics of management.

In the specific example involving the bike shed, the other vital component is an atomic power-
plant, I guess that illustrates the age of the book.
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Parkinson shows how you can go into the board of directors and get approval for building a multi-
million or even billion dollar atomic power plant, but if you want to build a bike shed you will be
tangled up in endless discussions.

Parkinson explains that this is because an atomic plant is so vast, so expensive and so complicated
that people cannot grasp it, and rather than try, they fall back on the assumption that somebody
else checked all the details before it got this far. Richard P. Feynmann gives a couple of interesting,
and very much to the point, examples relating to Los Alamos in his books.

A bike shed on the other hand. Anyone can build one of those over a weekend, and still have time to
watch the game on TV. So no matter how well prepared, no matter how reasonable you are with
your proposal, somebody will seize the chance to show that he is doing his job, that he is paying
attention, that he is here.

In Denmark we call it "setting your fingerprint". It is about personal pride and prestige, it is about
being able to point somewhere and say "There! I did that." It is a strong trait in politicians, but
present in most people given the chance. Just think about footsteps in wet cement.
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Ke@aAaro 17. Xitovuop kat FreeBSD

17.1. How cool is FreeBSD?

1. Has anyone done any temperature testing while running FreeBSD? I know Linux® runs cooler
than DOS, but have never seen a mention of FreeBSD. It seems to run really hot.

No, but we have done numerous taste tests on blindfolded volunteers who have also had 250
micrograms of LSD-25 administered beforehand. 35% of the volunteers said that FreeBSD tasted
sort of orange, whereas Linux® tasted like purple haze. Neither group mentioned any
significant variances in temperature. We eventually had to throw the results of this survey out
entirely anyway when we found that too many volunteers were wandering out of the room
during the tests, thus skewing the results. We think most of the volunteers are at Apple now,
working on their new "scratch and sniff" GUI. It is a funny old business we are in!

Seriously, both FreeBSD and Linux® use the HLT (halt) instruction when the system is idle thus
lowering its energy consumption and therefore the heat it generates. Also if you have APM
(advanced power management) configured, then FreeBSD can also put the CPU into a low power
mode.

17.2. Who is scratching in my memory banks??

1. Is there anything "odd" that FreeBSD does when compiling the kernel which would cause the
memory to make a scratchy sound? When compiling (and for a brief moment after recognizing the
floppy drive upon startup, as well), a strange scratchy sound emanates from what appears to be
the memory banks.

Yes! You will see frequent references to "daemons" in the BSD documentation, and what most
people do not know is that this refers to genuine, non-corporeal entities that now possess your
computer. The scratchy sound coming from your memory is actually high-pitched whispering
exchanged among the daemons as they best decide how to deal with various system
administration tasks.

If the noise gets to you, a good fdisk /mbr from DOS will get rid of them, but do not be surprised if
they react adversely and try to stop you. In fact, if at any point during the exercise you hear the
satanic voice of Bill Gates coming from the built-in speaker, take off running and do not ever look
back! Freed from the counterbalancing influence of the BSD daemons, the twin demons of DOS and
Windows® are often able to re-assert total control over your machine to the eternal damnation of
your soul. Now that you know, given a choice you would probably prefer to get used to the scratchy
noises, no?

17.3. How many FreeBSD hackers does it take to
change a lightbulb?

One thousand, one hundred and sixty-nine:

Twenty-three to complain to -CURRENT about the lights being out;
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Four to claim that it is a configuration problem, and that such matters really belong on -questions;
Three to submit PRs about it, one of which is misfiled under doc and consists only of "it’s dark";
One to commit an untested lightbulb which breaks buildworld, then back it out five minutes later;
Eight to flame the PR originators for not including patches in their PRs;

Five to complain about buildworld being broken;

Thirty-one to answer that it works for them, and they must have cvsupped at a bad time;

One to post a patch for a new lightbulb to -hackers;

One to complain that he had patches for this three years ago, but when he sent them to -CURRENT
they were just ignored, and he has had bad experiences with the PR system; besides, the proposed
new lightbulb is non-reflexive;

Thirty-seven to scream that lightbulbs do not belong in the base system, that committers have no
right to do things like this without consulting the Community, and WHAT IS -CORE DOING ABOUT
IT!?

Two hundred to complain about the color of the bicycle shed;
Three to point out that the patch breaks style(9);
Seventeen to complain that the proposed new lightbulb is under GPL;

Five hundred and eighty-six to engage in a flame war about the comparative advantages of the GPL,
the BSD license, the MIT license, the NPL, and the personal hygiene of unnamed FSF founders;

Seven to move various portions of the thread to -chat and -advocacy;
One to commit the suggested lightbulb, even though it shines dimmer than the old one;

Two to back it out with a furious flame of a commit message, arguing that FreeBSD is better off in
the dark than with a dim lightbulb;

Forty-six to argue vociferously about the backing out of the dim lightbulb and demanding a
statement from -core;

Eleven to request a smaller lightbulb so it will fit their Tamagotchi if we ever decide to port
FreeBSD to that platform;

Seventy-three to complain about the SNR on -hackers and -chat and unsubscribe in protest;

Thirteen to post "unsubscribe", "How do I unsubscribe?", or "Please remove me from the list",
followed by the usual footer;

One to commit a working lightbulb while everybody is too busy flaming everybody else to notice;
Thirty-one to point out that the new lightbulb would shine 0.364% brighter if compiled with

TenDRA (although it will have to be reshaped into a cube), and that FreeBSD should therefore
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switch to TenDRA instead of GCC;

One to complain that the new lightbulb lacks fairings;

Nine (including the PR originators) to ask "what is MFC?";

Fifty-seven to complain about the lights being out two weeks after the bulb has been changed.
Nik Clayton <nik@FreeBSD.org> adds:

I'was laughing quite hard at this.

And then I thought, "Hang on, shouldn’t there be '1 to document it." in that list somewhere?"

And then I was enlightened :-)

17.4. Where does data written to /dev/null go?

It goes into a special data sink in the CPU where it is converted to heat which is vented through the
heatsink / fan assembly. This is why CPU cooling is increasingly important; as people get used to
faster processors, they become careless with their data and more and more of it ends up in
/dev/null, overheating their CPUs. If you delete /dev/null (which effectively disables the CPU data
sink) your CPU may run cooler but your system will quickly become constipated with all that excess
data and start to behave erratically. If you have a fast network connection you can cool down your
CPU by reading data out of /dev/random and sending it off somewhere; however you run the risk of
overheating your network connection and / or angering your ISP, as most of the data will end up
getting converted to heat by their equipment, but they generally have good cooling, so if you do not
overdo it you should be OK.

Paul Robinson adds:

There are other methods. As every good sysadmin knows, it is part of standard practice to send data
to the screen of interesting variety to keep all the pixies that make up your picture happy. Screen
pixies (commonly mis-typed or re-named as "pixels" are categorized by the type of hat they wear
(red, green or blue) and will hide or appear (thereby showing the color of their hat) whenever they
receive a little piece of food. Video cards turn data into pixie-food, and then send them to the pixies
- the more expensive the card, the better the food, so the better behaved the pixies are. They also
need constant stimulation - this is why screen savers exist.

To take your suggestions further, you could just throw the random data to console, thereby letting
the pixies consume it. This causes no heat to be produced at all, keeps the pixies happy and gets rid
of your data quite quickly, even if it does make things look a bit messy on your screen.

Incidentally, as an ex-admin of a large ISP who experienced many problems attempting to maintain
a stable temperature in a server room, I would strongly discourage people sending the data they do
not want out to the network. The fairies who do the packet switching and routing get annoyed by it
as well.

140


mailto:nik@FreeBSD.org

KepaAaro 18. IIpoywpnuéva Oguata

18.1. How can I learn more about FreeBSD’s internals?

At this time, there is only one book on FreeBSD-specific OS internals, namely "The Design and
Implementation of the FreeBSD Operating System" by Marshall Kirk McKusick and George V.
Neville-Neil, ISBN 0-201-70245-2, which focuses on version 5.X of FreeBSD.

Additionally, much general UNIX® knowledge is directly applicable to FreeBSD.

For a list of relevant books, please check the Handbook’s Operating System Internals Bibliography.

18.2. How can I contribute to FreeBSD?

Please see the article on Contributing to FreeBSD for specific advice on how to do this. Assistance is
more than welcome!

18.3. What are SNAPs and RELEASESs?

There are currently three active/semi-active branches in the FreeBSD CVS Repository. (Earlier
branches are only changed very rarely, which is why there are only three active branches of
development):

* RELENG_5 AKA 5-STABLE
* RELENG_6 AKA 6-STABLE
* HEAD AKA -CURRENT AKA 7.X-CURRENT

HEAD is not an actual branch tag, like the other two; it is simply a symbolic constant for "the current,
non-branched development stream" which we simply refer to as "-CURRENT".

Right now, "-CURRENT" is the 7.X development stream; the 5-STABLE branch, RELENG_5, forked off
from "-CURRENT" in October 2004, and the 6-STABLE branch, RELENG 6, forked off from "-
CURRENT" in November 2005.

18.4. How do I make my own custom release?

Please see the Release Engineering article.

18.5. Why does make world clobber my existing
installed binaries?

Yes, this is the general idea; as its name might suggest, make world rebuilds every system binary
from scratch, so you can be certain of having a clean and consistent environment at the end (which
is why it takes so long).
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If the environment variable DESTDIR is defined while running make world or make install, the newly-
created binaries will be deposited in a directory tree identical to the installed one, rooted at
${DESTDIR}. Some random combination of shared libraries modifications and program rebuilds can
cause this to fail in make world however.

18.6. Why isn’t cvsup.FreeBSD.org a round robin DNS
entry to share the load amongst the various CVSup
servers?

While CVSup mirrors update from the master CVSup server hourly, this update might happen at
any time during the hour. This means that some servers have newer code than others, even though
all servers have code that is less than an hour old. If cvsup.FreeBSD.org was a round robin DNS
entry that simply redirected users to a random CVSup server, running CVSup twice in a row could
download code older than the code already on the system.

18.7. Why does my system say (bus speed defaulted)
when it boots?

The Adaptec 1542 SCSI host adapters allow the user to configure their bus access speed in software.
Previous versions of the 1542 driver tried to determine the fastest usable speed and set the adapter
to that. We found that this breaks some users' systems, so you now have to define the TUNE_1542
kernel configuration option in order to have this take place. Using it on those systems where it
works may make your disks run faster, but on those systems where it does not, your data could be
corrupted.

18.8. Can I follow -CURRENT with limited Internet
access?

Yes, you can do this without downloading the whole source tree by using the CTM facility.

18.9. How did you split the distribution into 240k files?

Newer BSD based systems have a -b option to split(1) that allows them to split files on arbitrary byte
boundaries.

Here is an example from /usr/src/Makefile.

bin-tarball:

(cd ${DISTDIR}; \

tar c¢f - .\

gzip --no-name -9 -c | \

split -b 240640 - \
${RELEASEDIR}/tarballs/bindist/bin_tgz.)
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18.10. I have written a kernel extension, who do I send
it to?

Please take a look at the article on Contributing to FreeBSD to learn how to submit code.

And thanks for the thought!

18.11. How are Plug N Play ISA cards detected and
initialized?
By: Frank Durda IV uhclem@nemesis.lonestar.org

In a nutshell, there a few I/O ports that all of the PnP boards respond to when the host asks if
anyone is out there. So when the PnP probe routine starts, it asks if there are any PnP boards
present, and all the PnP boards respond with their model # to a I/O read of the same port, so the
probe routine gets a wired-OR "yes" to that question. At least one bit will be on in that reply. Then
the probe code is able to cause boards with board model IDs (assigned by Microsoft/Intel) lower
than X to go "off-line". It then looks to see if any boards are still responding to the query. If the
answer was 0, then there are no boards with IDs above X. Now probe asks if there are any boards
below X. If so, probe knows there are boards with a model numbers below X. Probe then asks for
boards greater than X-(limit/4) to go off-line. If repeats the query. By repeating this semi-binary
search of IDs-in-range enough times, the probing code will eventually identify all PnP boards
present in a given machine with a number of iterations that is much lower than what 2264 would
take.

The IDs are two 32-bit fields (hence 2/64) + 8 bit checksum. The first 32 bits are a vendor identifier.
They never come out and say it, but it appears to be assumed that different types of boards from
the same vendor could have different 32-bit vendor ids. The idea of needing 32 bits just for unique
manufacturers is a bit excessive.

The lower 32 bits are a serial #, Ethernet address, something that makes this one board unique. The
vendor must never produce a second board that has the same lower 32 bits unless the upper 32 bits
are also different. So you can have multiple boards of the same type in the machine and the full 64
bits will still be unique.

The 32 bit groups can never be all zero. This allows the wired-OR to show non-zero bits during the
initial binary search.

Once the system has identified all the board IDs present, it will reactivate each board, one at a time
(via the same I/O ports), and find out what resources the given board needs, what interrupt choices
are available, etc. A scan is made over all the boards to collect this information.

This info is then combined with info from any ECU files on the hard disk or wired into the MLB
BIOS. The ECU and BIOS PnP support for hardware on the MLB is usually synthetic, and the
peripherals do not really do genuine PnP. However by examining the BIOS info plus the ECU info,
the probe routines can cause the devices that are PnP to avoid those devices the probe code cannot
relocate.
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Then the PnP devices are visited once more and given their I/0, DMA, IRQ and Memory-map
address assignments. The devices will then appear at those locations and remain there until the
next reboot, although there is nothing that says you cannot move them around whenever you want.

There is a lot of oversimplification above, but you should get the general idea.

Microsoft took over some of the primary printer status ports to do PnP, on the logic that no boards
decoded those addresses for the opposing I/O cycles. I found a genuine IBM printer board that did
decode writes of the status port during the early PnP proposal review period, but MS said "tough".
So they do a write to the printer status port for setting addresses, plus that use that address + 0x800,
and a third I/O port for reading that can be located anywhere between 0x200 and 0x3ff.

18.12. Can you assign a major number for a device
driver I have written?

FreeBSD-CURRENT after February 2003 has a facility for dynamically and automatically allocating
major numbers for device drivers at runtime. This mechanism is highly preferred to the older
procedure of statically allocating device numbers. Some comments on this subject can be found in
src/sys/conf/majors.

If you are forced for some reason to use a static major number, the procedure for obtaining one
depends on whether or not you plan on making the driver publicly available. If you do, then please
send us a copy of the driver source code, plus the appropriate modifications to files.i386, a sample
configuration file entry, and the appropriate MAKEDEV(8) code to create any special files your
device uses. If you do not, or are unable to because of licensing restrictions, then character major
number 32 and block major number 8 have been reserved specifically for this purpose; please use
them. In any case, we would appreciate hearing about your driver on the nAesktpovikr Alota
TEXVIKWVY oLLNTNoewV ToL FreeBSD.

18.13. What about alternative layout policies for
directories?

In answer to the question of alternative layout policies for directories, the scheme that is currently
in use is unchanged from what I wrote in 1983. I wrote that policy for the original fast filesystem,
and never revisited it. It works well at keeping cylinder groups from filling up. As several of you
have noted, it works poorly for find. Most filesystems are created from archives that were created
by a depth first search (aka ftw). These directories end up being striped across the cylinder groups
thus creating a worst possible scenario for future depth first searches. If one knew the total number
of directories to be created, the solution would be to create (total / fs_ncg) per cylinder group before
moving on. Obviously, one would have to create some heuristic to guess at this number. Even using
a small fixed number like say 10 would make an order of magnitude improvement. To differentiate
restores from normal operation (when the current algorithm is probably more sensible), you could
use the clustering of up to 10 if they were all done within a ten second window. Anyway, my
conclusion is that this is an area ripe for experimentation.

Kirk McKusick, September 1998

144


https://www.freebsd.org/cgi/man.cgi?query=MAKEDEV&sektion=8&format=html
https://lists.FreeBSD.org/subscription/freebsd-hackers
https://lists.FreeBSD.org/subscription/freebsd-hackers

18.14. How can I make the most of the data I see when
my kernel panics?

[This section was extracted from a mail written by Bill Paul <wpaul@FreeBSD.org> on the freebsd-
current mailing list by Dag-Erling Smargrav <des@FreeBSD.org>, who fixed a few typos and added the
bracketed comments]

From: Bill Paul wpaul@skynet.ctr.columbia.edu
Subject: Re: the fs fun never stops

To: Ben Rosengart

Date: Sun, 20 Sep 1998 15:22:50 -0400 (EDT)
Cc: current@FreeBSD.org

Ben Rosengart posted the following panic message]

Fatal trap 12: page fault while in kernel mode

fault virtual address = 0x40
fault code = supervisor read, page not present
instruction pointer = 0x8:0xf014a7e5
JAVAYAVAVAVAVAVAVAVAY
stack pointer = 0x10:0xfded6f24
frame pointer = 0x10:0xf4ed6f28
code segment = base 0x0, limit Oxfffff, type 0x1b
= DPL @, pres 1, def32 1, gran 1
processor eflags = interrupt enabled, resume, IOPL = 0
current process = 80 (mount)
interrupt mask =
trap number =12

panic: page fault

[When] you see a message like this, it is not enough to just reproduce it and send it in. The
instruction pointer value that I highlighted up there is important; unfortunately, it is also
configuration dependent. In other words, the value varies depending on the exact kernel image that
you are using. If you are using a GENERIC kernel image from one of the snapshots, then it is
possible for somebody else to track down the offending function, but if you are running a custom
kernel then only you can tell us where the fault occurred.

What you should do is this:
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1. Write down the instruction pointer value. Note that the 0x8: part at the beginning is not
significant in this case: it is the 0xf@xxxxxx part that we want.

2. When the system reboots, do the following:

% nm -n /kernel.that.caused.the.panic | grep f@xxxxxx

where f@xxxxxx is the instruction pointer value. The odds are you will not get an exact
match since the symbols in the kernel symbol table are for the entry points of functions
and the instruction pointer address will be somewhere inside a function, not at the start. If
you do not get an exact match, omit the last digit from the instruction pointer value and try
again, i.e.:

%

s nm -n /kernel.that.caused.the.panic | grep f@xxxxx

If that does not yield any results, chop off another digit. Repeat until you get some sort of
output. The result will be a possible list of functions which caused the panic. This is a less
than exact mechanism for tracking down the point of failure, but it is better than nothing.

I see people constantly show panic messages like this but rarely do I see someone take the time to
match up the instruction pointer with a function in the kernel symbol table.

The best way to track down the cause of a panic is by capturing a crash dump, then using gdh(1) to
generate a stack trace on the crash dump.

In any case, the method I normally use is this:

1. Set up a kernel config file, optionally adding options DDB if you think you need the kernel
debugger for something. (I use this mainly for setting breakpoints if I suspect an infinite
loop condition of some kind.)

Use config -g KERNELCONFIG to set up the build directory.
cd /sys/compile/KERNELCONFIG; make
Wait for kernel to finish compiling.

make install

o ok W

reboot

The make(1) process will have built two kernels. kernel and kernel.debug. kernel was installed as
/kernel, while kernel.debug can be used as the source of debugging symbols for gdb(1).

To make sure you capture a crash dump, you need edit /etc/rc.conf and set dumpdev to point to your
swap partition. This will cause the rc(8) scripts to use the dumpon(8) command to enable crash
dumps. You can also run dumpon(8) manually. After a panic, the crash dump can be recovered
using savecore(8); if dumpdev is set in /etc/rc.conf, the rc(8) scripts will run savecore(8) automatically
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and put the crash dump in /var/crash.

FreeBSD crash dumps are usually the same size as the physical RAM size of your
machine. That is, if you have 64MB of RAM, you will get a 64MB crash dump.
Therefore you must make sure there is enough space in /var/crash to hold the
dump. Alternatively, you run savecore(8) manually and have it recover the crash

o dump to another directory where you have more room. It is possible to limit the
size of the crash dump by using options MAXMEM=(foo) to set the amount of memory
the kernel will use to something a little more sensible. For example, if you have
128MB of RAM, you can limit the kernel’s memory usage to 16MB so that your
crash dump size will be 16MB instead of 128 MB.

Once you have recovered the crash dump, you can get a stack trace with gdb(1) as follows:

% gdb -k /sys/compile/KERNELCONFIG/kernel.debug /var/crash/vmcore.@
(gdb) where

Note that there may be several screens worth of information; ideally you should use script(1) to
capture all of them. Using the unstripped kernel image with all the debug symbols should show the
exact line of kernel source code where the panic occurred. Usually you have to read the stack trace
from the bottom up in order to trace the exact sequence of events that lead to the crash. You can
also use gdh(1) to print out the contents of various variables or structures in order to examine the
system state at the time of the crash.

Now, if you are really insane and have a second computer, you can also configure gdh(1) to do
remote debugging such that you can use gdb(1) on one system to debug the kernel on another
system, including setting breakpoints, single-stepping through the kernel code, just like you can do
with a normal user-mode program. I have not played with this yet as I do not often have the chance
to set up two machines side by side for debugging purposes.

[Bill adds: "I forgot to mention one thing: if you have DDB enabled and the kernel drops into the
debugger, you can force a panic (and a crash dump) just by typing 'panic’ at the ddb prompt. It may
stop in the debugger again during the panic phase. If it does, type 'continue’ and it will finish the crash
dump." -ed]

18.15. Why has dlsym() stopped working for ELF
executables?

The ELF toolchain does not, by default, make the symbols defined in an executable visible to the
dynamic linker. Consequently dlsym() searches on handles obtained from calls to dlopen(NULL,
flags) will fail to find such symbols.

If you want to search, using dlsym(), for symbols present in the main executable of a process, you
need to link the executable using the -export-dynamic option to the ELF linker (1d(1)).
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18.16. How can I increase or reduce the kernel address
space?

By default, the kernel address space is 256 MB on FreeBSD 3.X and 1 GB on FreeBSD 4.X. If you run
a network-intensive server (e.g. a large FTP or HTTP server), you might find that 256 MB is not
enough.

So how do you increase the address space? There are two aspects to this. First, you need to tell the
kernel to reserve a larger portion of the address space for itself. Second, since the kernel is loaded
at the top of the address space, you need to lower the load address so it does not bump its head
against the ceiling.

The first goal is achieved by increasing the value of NKPDE in src/sys/i386/include/pmap.h. Here is
what it looks like for a 1 GB address space:

#ifndef NKPDE

#ifdef SMP

#define NKPDE 254 /* addressable number of page tables/pde's */
ffelse

#define NKPDE 255 /* addressable number of page tables/pde's */
tendif /* SMP */

fendif

To find the correct value of NKPDE, divide the desired address space size (in megabytes) by four, then
subtract one for UP and two for SMP.

To achieve the second goal, you need to compute the correct load address: simply subtract the
address space size (in bytes) from 0x100100000; the result is 0xc0100000 for a 1 GB address space.
Set LOAD_ADDRESS in src/sys/i386/conf/Makefile.i386 to that value; then set the location counter in
the beginning of the section listing in src/sys/i386/conf/kernel.script to the same value, as follows:

OUTPUT_FORMAT("e1f32-1386", "elf32-1i386", "elf32-i386")
OUTPUT_ARCH(1i386)
ENTRY(btext)
SEARCH_DIR(/usr/1ib); SEARCH_DIR(/usr/obj/elf/home/src/tmp/usr/i386-unknown-
freebsdelf/1ib);
SECTIONS
{
/* Read-only sections, merged into text segment: */
. = 0xc0100000 + SIZEOF HEADERS;
.interp : { *(.interp) }

Then reconfig and rebuild your kernel. You will probably have problems with ps(1) top(1) and the
like; make world should take care of it (or a manual rebuild of libkvm, ps(1) and top(1) after copying
the patched pmap.h to /usr/include/vim/.
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o the size of the kernel address space must be a multiple of four megabytes.
[David Greenman <dg@FreeBSD.org> adds: I think the kernel address space needs to be a power of

two, but I am not certain about that. The old(er) boot code used to monkey with the high order
address bits and I think expected at least 256MB granularity.]
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KepaAaro 19. Evyaplotieg

This innocent little Frequently Asked Questions document has been written, rewritten, edited,
folded, spindled, mutilated, eviscerated, contemplated, discombobulated, cogitated, regurgitated,
rebuilt, castigated, and reinvigorated over the last decade, by a cast of hundreds if not thousands.

Repeatedly.

We wish to thank every one of the people responsible, and we encourage you to to join them in
making this FAQ even better.
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