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To keipevo avtO Tepiéxer Tis Svxvés Epwriioers yia Tis exdOoers 6.X kaw 7.X Touv FreeBSD. Qs ov
raTaxwpnoets BewpelTar 011 oxvovr yia TnY éxdoon 6.X kat Tis peTayevéoTepes exd0oeLs, ekTOS v
avagépeTal dagopeTik’ a. Av evdiagépeote va pas Bonbdnoere oe avtO 1o épyo, oTelATe éva emailoTny
NAeRTpovLkn) AioTa op’ adag Tekunpiwons Tov FreeBSD
(http://lists.FreeBSD.org/mailman/listinfo/freebdde). ' TeAevTaia ékdoon avTod Tov kewpévov eivan

7 avTore dualbéoun ornr dukTvaky Torobeaia Tov FreeBSD
(http://lwww.FreeBSD.org/doc/en_US.ISO8859-1/bodgihdex.html) M ropeite emions va tnv kare acere
ws éva pey’ aro apyxeio HTML (book.html) péow HTTP 1) akOuar ko ws am A0 keipero, PostScript®, PDF,
KA. a0 Tov e€vmnpernTii FTPTouv FreeBSD (ftp://ftp.FreeBSD.org/pub/FreeBSD/dotl)ropeite akbua var
Y alere oTis Tuxvés Epwrnoers (http://www.FreeBSD.org/search/index.html).

E Scavour) kaw x prion oe popdn tnyaiov kwdika (SGML DocBook)7 o€ " peraydwrriopévn™ poppr) (SGML, HTML, PDF,

PostScript, RTRok) e 11 xwpis adlayés, emiTpémeTan epOoov oL Tapak aTtw wpovmobéoels TnpodvTal:

1. E Sawvoun o€ popdn mnyaiov ke (SGML DocBooK)mpémer va drarnpel Ty mapar avw 69 won
TVEVUQTIROV OLKOUW I aTwV, QuTT) TN NloTa pe mpotmobéoers kar Ty emOuevn map aypado oTis
TPWOTES YPOUES TOU apXeLov, auieT afANTES.

2. E Stavoun) o€ petayAwTTio puéves popdés (per appaon oe "adda DTD, perarponri oe PDF, PostScript,
RTF 7 " aAes popdés) mpémer va avamap ayer TNy Tapan avw 0N WO TVEVUQTIRWY OLkauw it aTw,
auTh ™) NoTa e Tpovmobéoels, kat TNy Tapak atw Tap aypado TO00 oTNY Tekunpiwan 6o kat oe
"aANo VALKO Tov TapéxeTal pall e TNy dtavoud).

Ociaioéélu: AYTE E TEKMERIQXE AINETAI ATIO TEN OMAAA TEKMERIQSEY. TOY
FREEBSD "QY ECEI" KAI AEN TARECETAI KAMIA AMEYE E EMMEYE ETTYEYE,
STMIERINAMBANOMENQN, ANAA CQRIY. NATIERIORIZETAI MONO YE AYTEY, KAI TON
EMMEYQN ETTYEXEQN I'IA EMIIOREYYIMOTETA E KATANEAOTETATIA
OIIOIONAFETIOTE SYTKEKRIMENO YKOIIO. ¥ E KAMTATIERINITOYE AEN EYOYNETAI E
OMAAATEKMERIOQYEY. TOY FREEBSD I'TA OTIOIESAFENIOTE AMEYXEY, EMMEYEY,
TYCAIEY, EINIKEY, SEMANTIKEY, E KATANIERINITOYE BAABEY
EYMIOERIANAMBANOMENQN, ANAA CQRIY. NANIERIORIZETAI MONO YE AYTEY, KAI
TEN AAYNAMIATIROYBAYEY. ¥FE ENAAMAKTIKEYX TIETEY. E YIIEREYIEY, TEN
AAYNAMIA CREYXEY, TEN AIIQAEIA AEAOMENQN E KERAOYY, KAI TEN ATAKOIIE
ENNICEIREMATIKQN AEITOYRTIOQN), IIOY IROKAANOYNTAI ME OIIOIOAEIIOTE T ROIIO
AIIO TE CREYE AYTEY TEX TEKMERIQYEY.

To FreeBSDelvaw éva kaToxvpwuévo epmopik0 o pBolo Tov FreeBSD Foundation.



O Mé€ers 3Comrae HomeConnectivar kaToxvpwpéva epmopik’ o o pBola Tns 3Com Corporation.

O Né€ews 1 pp” aoers Adobe, Acrobat, Acrobat Readerq PostScripeivar eite kaToxvpwuéva epmopik’ a obpBora i epropik’ o
ovuBola Tns Adobe Systems Incorporated-ic Evwuéves TloiTeles Nlkar oe "addes xwpes.

E ¢p aon Sound Blastetivar epumopird ot pBoro Tns Creative Technology Ltdrris Evwpéves TlodiTeles rilkan oe "alles xwpes.

E \é€n CVSupeivar kaToxvpwévo epmoptkd ovuBolo Tov John D. Polstra.

O Né€ews 11 ¢p aoers IBM, AlX, EtherJet, Netfinity, OS/2, PowerPC, PS/2, S/380y ThinkPadeivaw epumopis’ o oopBora tns
International Business Machines Corporatioris Evwpéves IloiTeles, ‘adles xWpes, 1j kaw oTa §0o TavTdx pova.

Ou Né€ews |IEEE, POSIX kaw 802 civar kaToxvpwpéva epumopik’ o odpfola Tou Institute of Electrical and Electronics Engineers, Inc.
o1is Evwpéveg TloiTeles.

O Né€ecs Intel, Celeron, EtherExpress, i386, i486, Itanium, Pentisaw Xeonelvar epmopik’ o o0 pBola 1) kaToxvpwpéva epmopik’ o
ovuBola s Intel Corporationsar Twr Quyarpikdr s otis Evwpéves TloiTeles kat oe " ades xWpes.

O Né€ers lomega, Zipraw Jazeivar eiTe kaToxvpwuéva epmopik’ o oOpBodla i epmopik’ o ovpfola Tns lomega CorporatiowrTis
Evwpéves Tolteles rilkan oe "alles xwpes.

To Linux eivar éva katoxvpwpéva epumopikd atuBolo Tov Linus Torvaldsoris Evwpéves TloATeles.

O Né€ews Microsoft, IntelliMouse, MS-DOS, Outlook, Windows, Winds Media,xac Windows NTelvauw eiTe kaToxvpwpéva epmopik’ o
oOpPola 1j epmopik’ o oOpBora Tns Microsoft Corporatiornoris Evwpéves TloAreies kol oe " adles xdpes.

Ou Mé€ers MIPS kaw R4000eivan kaToxvpwpéva epmopis’ o ot pfora Tns MIPS Technologies, Inerris Evwpuéves IloliTeles kae
oe adles xdpes.

O Né€ews Netscapesa Netscape Navigatarivar kaToxvpwpéva epmopik’ o ovpfola 7ns Netscape Communications Corporation.s
E.ILA kar ades xdpes.

O Aé€ers Motif, OSF/1, ke UNIX elvar kaToxvpwpéva epmopik’ o obpfoda kaw o Mé€ews 17 pp aoers IT DialTone kae The Open
Groupeivaw epmopis’ o o pfola Tov The Open Groupris Evwpéves TlodTeies kaw o€ "addes xwpes.

E \é€n Oracleeivar karoxvpwpévo epmopikd avuBolo Tns Oracle Corporation.

Ou Né€ews ov ¢p aoers Silicon Graphics, SGlsaw OpenGLeivar kaToxvpwuéva epmopis’ o o pfora Tns Silicon Graphics, Incores
Evwpéves Toiteles kauln) oe "alles xwpes oTov KOopo.

Ou Né€ews 1 pp” aoers SPARC, SPARC64, SPARCenginey: UltraSPARCelvaw epmopis’ o oo pfola 7ns SPARC International, Inerreg
Evwpéves Tlohiteles kaw oe "ales xdpes. E SPARC International Incsaréyer OAa 7o epmopis’ a Stk para Twr ovp 0wy
SPARCkau emtiTpémer Tnv opfn x prion Touvs amd O a Ta uén mns, kaTOmiy oxeTikis  adelas.

Ou Né€ews 1 pp” aoers Sun, Sun Microsystems, Java, Java Virtual Machine, JavaSBages, JDK, JRE, JSP, JVM, Netra, OpenJDK, Solaris,
StarOffice, Sun Blade, Sun Enterprise, Sun Fire, SunOSa ki VirtualBox elvaw epmopik’ o obpfSora 1 kaToxvpwpéva epuropik’ o
ovpBola Tns Sun Microsystems, Inerris Evwpéves TlolTeles kat oe " addes xWpes.

O Né€ews 1 pp” aoers U.S. Roboticscaw Sportstefeivar kaToxvpwpéva eumopik’a odpfora Tns U.S. Robotics Corporation.

E \één XFree86eivar éva epmopikd ovufBodo Tov The XFree86 Project, Inc.

TIoAMés amb Tis Aéers 11 dp  aoels oL omoies X pnoLpomoLotvTal amd ToOUs KATATKEVATTES 1) TOUS TWANTES TOUS VLA VK
Srakpivovr Ta wpoibrTa Tovs BewpoivTan epmopur’ o o pBora. Orov avtés epdaviCovtar oe avTd TO Kelpero kat Yo does
amd auvTés yvwpilern Op' ada Av” arTuvéns Tov FreeBSD 61 elvar mibavbr va elvaw epmopik’ o o pfola, O deite éva amd T
ovpBora: “™” 7 “®".
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Kalds n\0ate oTis Yvyvés Epwrnoers Tov FreeBSD 6X-7.X!

Orws ocvvniCeron ora FAQsTou Usenetro keipevo avt6 éxer okomd va kaXter Tis To cvvniio péves
EPWTTTELS TOU QpopolV To NetTovpyik0 ovoTnua FreeBSD kol puoik o va Tis aravtijoed). Av kat o
apxtkbs orords Twr FAQSHTav n e€otkovbunon ebpovs Covns Tov dtadikTvov aml Tny
eravalapbavduern ar avrnon Twr idwv epwrnoewr, Ta FAQS avayvwploTnkay TeAK o ws ToNOTLLES
TNYES TANPOGOPLLOV.

Exer katafAnbei K abe mpoon aberor oTe avtd To FAQ va mepiéxer 6oo To SuvatOr Tepioodrepes
TAnpogopies. Av Oéete va kK avere K amores vrodeifels oxeTik a e TpOTovs BeATiwans Tov, oas

TapakaloUue oTelATe pas éva emailorn n\ektpovikn MoTa oy adas Texunpiwons Tov FreeBSD
(http://lists.FreeBSD.org/mailman/listinfo/freebdde).

1.7 elvar 7o FreeBSD:;

Ev cvvrouia, To FreeBSDeivar éva Aettovpyikd obornua 7omov UNIX® ~yia Tis apxiTesTovikés AMD64
rat Intel® EM64T, i386™ PC-98, 1A-64, ARM®, PowerPC@&x. UltraSPARC®.BaoiCeTar otny éxdoon
“4.4BSD-Lite” Tov llavertornuiov Tov Berkeley,ue k" amores feATidoers and To “4.4BSD-Lite2”.
BaoiCetau emions éupeoa omny epyacia petagop” as (port) rov “Net/2” (erions and To Berkeley)mov éyive
am6 Tov William Jolitz (n oroia éyive yvwori pe 7o broua “386BSD”), av kat dev éxer peiver oxedOv
Timora amd Tov apxtkO kWworka Tov 386BSD.IIAnpéaTepn mepLypadn yia To TL eivar To FreeBSDratr mws
UTOPEL VO AELTOUPYNOEL YL €07 S, UTOpelTe Vo BpeiTe oTny dukTvakt) Toroleoia Tov FreeBSD
(http://www.FreeBSD.org/index.html).

To FreeBSDypnouomoreiTar amd eTawpies, Tapoxeis vrnpeowov Internet (ISPS)epevvntés, emaryye\uaries
7ns IIAnpogopLkns, potTnTés Kt otkiakols xprioTes am® O\o Tov KOo Lo, oTn dovel o Tovs, oTNY
ERTQldEVTN KO Yiow vahv .

Twa meproobrepes AemTopépeies oxerik a e To FreeBSDmaparalobue Sl aore 7o Evyxerpidto Tov

FreeBSD (http://www.FreeBSD.org/doc/el_GR.1ISO88598sdks/handbook/index.html).

2.Tlowos elvaw o okomds Touv FreeBSD Project;

O oromOs Tov FreeBSD Projectivar va mapéxer AoyioutkO 1o omolo va pmopel va x pnotpomoinlel yia
0TOLOVTONTOTE TROTOUS Kol Xwpis TepLopto ovs. IloANol a0 ey’ ag éxovue erevdvoer onuavTik o oTov
kWoLka (Kot oTo (010 To €py0) kaw aiyovpa dev Oa pag welpale kar K amora X pnuaTikn arolnuiwon wTov
Kot Tov, AN a giyovpa dev emipévove oe autO. IlioTedovue O0te n wplbTn Kaw BactkOTepn “ amooToAn”
nag elval va mrapéxove KdLka ae OAoug, yia omorodnmote whavl okon0, éToL WoTe 0 KWOLKQS 11aS vV
éxeL TNV evpVTEPN SVVATY X PO Ko €TLTUYX aveL TO peyaXUTepo dvvatd Opelos. IlioTebovpe 6L auvTds
elval évas amd Tovs onpavTikOTepous aromols Tov EXevfepov Aoyiouikot kat Tov vrooTnpilovue
Oeppi” .

O kILkas, 0T0 VT PO TOL TNYALOL pas KWOLKQ, 0 omolos euminTer on adea xprions GNU General Public
License (GPL) (http://www.FreeBSD.org/copyright/ CORN3) /7 GNU Library General Public License (LGPL)
(http:/lwww.FreeBSD.org/copyright/ COPYING.LIBYer meptoobrepovs mepiopio potds, adN a avtol kAivovw,
EVTVXWS, TPOS TNV vToX péwan eNeVBepns wpbo faons avTi yia To avTifeTo Tou elvan kKot To wAéov
ovvnbiopévo. Aoyw tns avénuévns mo T AoKOTNTOS ToU pumopel var wpokDYeL amO TNV EUTOPLEN X Priomn
Aoyiopekot GPL, mpoomalodue yevik a va avtikataotijoovpe aut0 10 Aoyiouk0O pe avtioTorxo vml
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Tnr o xaapn ‘ader FreeBSD (http://www.FreeBSD.org/copyright/freebstkfise.html), ov avrd elva
dvvarto.

3. Y7 apyovr K amworor wepropio ol otny " adera Tov FreeBSD;

Nat. Ou mepLopto ol auTol dev eNEYXOUY TwS X PNOLUOTOLELTE TOV KWOLKQ, AN av ulrvo Tws
ueraxerpiCeare To (0o To FreeBSD Projectdr cag evdiadéper cofap an’ adera, diaf aote Ty €6l
(http://www.FreeBSD.org/copyright/freebsd-licensmh). Tva Tovs arAds mepiepyous, n adera mepidnmrik’ o
vp ager:

o Mnv woxvpiobeite Ot vp apate avTl 10 Aoyio k0.

o Mn pas unrioete av yaN acet.

4. Mropei To FreeBSDva avtikaTaotiioer To Tpéxor AetTovpyik0 pov obomnuc;
Twa Tous meproaOrepouvs avbplmovs, var. AN a avtn n ar avtnon dev puropel va dobel T6oo Eep’a.

O meproobrepor " avbpwmor Sev X pnoLpoToLo0y oTNy TPpayuaTLROTNTA K Qmoto AeLTovpytk0 oOoTnuc.
Cpnorpororoby epapuoyés. Ou epapuoyés elvar avtés mouv xpnoLpomoroty 1o Aettovpyikd obornue. To
FreeBSDelvaw oxediaopévo yia va mapéxel éva otiBapd kot odorkA\npwpévo mept8 alov yia epappoyés.
YroornpiCer pey adn woki\ia am® puANopeT pnTES, COVITES ypagelov, TPOYP AUUAT NAEKT POVLEOD
TaXVOPOUELOV, TPOYP QUUAT Y padLEOY, TEPLE AANOVTQ T POy papitTLo (100, €VTNPeTNTES OLkTVOU, KOl
ovolaoTik « oTdriroTe " ado umopel va OeNfjoeTe. MmopeiTe va St eLploTelTe Tis mepLooOTepes amd
QUTES TIS €papuoyés péow Tns Svioyrs Twr Ports (http://www.FreeBSD.org/ports/).

Av xpel aleTal va X pnoLpoToLoeTe e epappuoyn mov elval drabéoiun oe éva pbro AettovpyikO
ocvoTnua, T0Te an\N a dev pmopeiTe va avTikaTaoTijoeTe auTO TO AetTovpyikO cbornua. Eivar, Ouws,
ToA0 mhavd 671 O BpeiTe pra avtioTorxn epapuoyn oro FreeBSD.Av 6élete évar aTabepd e€vmnperntij
vy To Ypageio oas 1 yia To Internetéva alubdrioTo oTabul epyacias, 1 arAds T tkavdTnTO v

K avere TN epyacia oas xwpls dtakomés, elval oxedOv aiyovpo 611 7o FreeBSDumopel va K aver 611
xpet aCeote. IloAol x prioTes vmoloyLoTr ae 0o Tov KOo o — 1000 apx apror 6oo kot éumeLpol
draxerproTés ovornu atwry UNIX — ypnorpororotv 7o FreeBSDws 1o faoikO AetTovpyikd ochoTnua
oTovs oTal oS epyaoias Tous.

Av épxeore oTo FreeBSDand k" amoro "ailo wepiS addov Tomouv UNIX, Eépere 11on Ta mepiooOTepa aml
avt o mov xpel’ aleoTe. Av woTOoo 1 epumeLpia oas TPOEpxETan amO AeLToUpYLK (r CUTTI AT e
vypapikO TepL3 ailov, 0rws Ta Windows®rkar or taiOTepes exd0oers Tov Mac OS®,fa mpémer va
emevdUoeTe, Omws elvar avapevOuevo, emtmAéov X pOro yia va e€otkewleite pe Tov TpOmo epyaoias oe
éva ovornua UNIX. AuTd 1o FAQ, kabls kaw To Evyxerpidio Tov FreeBSD
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksitbook/index.htmixrore\ovr e€aperik’ a

QUOYVWOO QT YL VO EERLVTTETE.

5.Twari ovop aetan FreeBSD;

o Mmopel va xpnoiporondel xwpls x péwon, arOua kKoL yia epmopLkols okoToUs.
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o Avatiferar o TANPNS TNYQLOS KWOLKAS YL TO NELTOVpYLKO CVTTNIQ, KAl JLE TOUS €N QXLOTOUS
dvvaTols TEPLOPLT LOUS TXETLE Qv [1E TN X PNON TOV, TN SLAVOUN) TOU KQl TNV €VOWL QTWa) TOU O€
“ada épya (epmopik” acny um).

« Omoroodnmore éxeL va mpoTelver e BeATiwon 1) 010pbwaon, elvar eNebhepos va vo aAXeL Tov kKOOLkQ
Tov, 0 0Tol0os kaw Oae mpooTebel aTo dévTpo Tnyalov KOSk (pkel va TANPoOYTOL pia-0v0 Baoikés
TpoPpavels TPoUTOETELS).

A&iCer va avagépovie 6TL 1 NEEN “eAe0Bepo” Y pnoLpomorelTar €0k e d0o TpOTous, o évas onuaiver
“Oowpe ar”, kat o adlos onpalvel  umopeite va o K avere 011 OéNete”. ErTOs anb éva-do wp aypuaTa
mov dev pmopelTe vaw K avete pe Tov kWiLka Tov FreeBSDyya map” aderypa va woxvprobeite Ot Tov
vp apare, propelte oTa alfera va Tov K avere 011 OéeTe.

6. Iloces elvan oL Sragopés petaéd Tov FreeBSDraw Tov NetBSD, OpenBSDrar 7wy "aAlwr BSD
oCVTTNI QTWY QVOLKTOU KWOLKQ,

O James Howardyer yp atber peae kaij e€nynon mns Lotoplas kot Twy dtagoplr peTald Twr 0L adopwy
épywr yia To DaemonNews (http://www.daemonnews.orghe “aplpo E Oikoyévera Aevtovpyikwy BSD
(http://ezine.daemonnews.org/200104/bsd_family html

7. Howa elvan n TedevTaia éxdoon Tov FreeBSD;

Avtn ™ oTiypn v apyouvr §0o Tap ainior kAN ador oty av’arTvén Tov FreeBSD O emionues
exd0oeLs Tov FreeBSDrap ayovTar TavtOxpova kot amd Tovs 600 avtots kN adovs. E gerp’ o Twr
exd0oewr 6.X dnutovpyeitar and tov kA ado 6-STABLExaw 1) oevp” o ekdOcewr 7.X dnuovpyeitar ard Tov
kX ado 7-STABLE

Méxpr kaw Tnv éxdoon 7.0,m oerp’ a ekdOoewr 6 X frar yvworn ws -STABLE Qo7000 ard mnr 7.0 ko
et o, n oep’ a 6.X ewpelrar 071 Lo’ ayeraw on ¢ aon TS “erTeTauévns vrooTipéns” kot o

Aapf aver pbro dropbuoers yiaw cofap o TpofMipaTa, Orws m.X. QUT @ TOU AVaPEPOVTaL O€ KEV o
acpareias. Oa vr aplovr meptoobrepes ekdOoers aml mn oerp o 6-STABLEAN v avri] BewpeiTan wAéov
“Cemepaouévn” (legacy)kaw ow Tio TpOopaTes feATidoers O evowpatTwloby pudrvo otov kA ado 7-STABLE

Version 9.1 (ftp://ftp.FreeBSD.org/pub/FreeBSD/retsdi886/9.1-RELEASE/) is the latest release from the
7-STABLBEbranch; it was released ivvov” apios 2007. Version 8.4
(ftp://ftp.FreeBSD.org/pub/FreeBSD/releases/i386RELEASE/) is the latest release from S TABLEbranch;
it was released i/ awos 2006.

E éxdoon 9.1 (ftp://ftp.FreeBSD.org/pub/FreeBSD/releasesliSAB6RELEASE/xivar n wAéov TeevTaia 1S
oerp ag 7-STABLE<ar dnprovpynbnke otis Iavov apros 2007.E éxkdoon 8.4
(ftp://ftp.FreeBSD.org/pub/FreeBSD/releases/i38BRELEASE/)ivaw n wA\éov TeevTaila Tns oeLp’ ag
6-STABLE:«w dnutovpynbnke oris M awos 20086.

Ev ocvvrouia, noewp o -STABLEr poopiCeTar yiae Tous ISPS,Tous eTauptikots xproTes kabws ko
omorodnmote xpnoTn Oérer oTabepdrnTa Kaw pekpO aptfud alaywr oe oxéon pe Ta véa (kaw TiharOy
aoTaln) xapaktnpioTik a mov eppaviCovtar otn oevp o -CURRENT Erdboeis pmopel va yivovTar ard
omotodnToTe KA ado, alX a n érdoon -CURRENTO« wpémer va xpnotpomotelTan pbro av elore
TPOETOLUQT WEVOL VL XELPLOTELTE T eVIEXOUEVWS TLo aoTalr] xaparTnpioTik a 1ns (o€ oxéon T avra e
v avtioToryn -STABLE.

Nées exd0oers eppaviCovrar kK abe pepikois pives. Av kaw moANol emiAéyour va duaTnpodvTar
EVNUEPW LEVOL Kl TLo oVXY a piéow Tov Tnyalov kWitka Tov FreeBSD §eite Tis epwrnioers oto
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FreeBSD-CURRENT ot FreeBSD-STABLE, ov ek000¢is elvar K att mapar avw arnd vroy péwaon, kabwds o
TNYQios KWOLKAS elval TeptooOTepo €vag kLo ueros oTOxos.

MepiooOrepes wAnpogopies yia Tis ekdOoers Tov FreeBSDumopeite va Bpeite orn LeAida UpoeTorpaoias
Erd6cewr (http:/lwww.FreeBSD.org/releng/index.htratyny dukrvarr Torobecia Tov FreeBSD.

8.7 eilvaw To FreeBSD-CURRENT;

To FreeBSD-CURRENT
(http://mww.FreeBSD.org/doc/el_GR.1ISO8859-7/books#ibook/current-stable. htmi#CURRENTYy o n vrd
€€ENEN €rdoan Tov NeLTOVPYLEOD CLOTHUATOS, TO 0T0l0 e Tov KaipO Oa e€evxbel oo véo kN ado
FreeBSD-STABLETI'ta 70 A&yo avt0, mapoval aler ovvibws evdiadépor ubro oe 6oovs aoxolodvTar e
™y av’ anTuén KWOLKQ TOV CUOTIUQTOS KOl 0€ TRANPOTUPNVLKOVS XOUTLoTES. AeiTe TO oXeTLkO Turjua
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiibook/current-stable. htmI#CURRENT)o ey xeLpidio
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiibook/index.htmby .o Aerropéperes oxerik o pe To
-CURRENT.

Av dev eloTe eoLkelw 1€vos e To NeLTovpyLkO ocVoTN I, 1) 0ev €loTe LkavOs Vo aUayVWpLloeTe T1)
dragpop” a peTalt evls TparypuaTiko Kat evis Tpoow Lol TPoBANuaToS, [ allov dev Qo wpémer va
xpnotporoioete To FreeBSD-CURRENTO kA ados avtbs opLopérves popés e€eioaeTal mod ypriyopa,
K pEmopel akOuUe Kaw 1) eTayNOTTLON TOv Vo umy elvar Suvarn yia apketés cvvexOueves pépes. Ooot
xpnopororoty To FreeBSD-CURRENTwauéverar va eivar tkavol va avalbovr Ta Omoia mpoSAuare
kot va Tae avagépovr plro av Qewpoiv 071 wpdrerTar yiaw onpavtik o X adn kaw OxL yia
“uekporpofAipara’. Epwrioews Tov TOmov ‘1o make worldrap ayer K amora 0¢" adpata oxeTik’ a pe To
groups’orn NoTa Taxvidpouciov -CURRENT, uropel vaw avtipeTwnioTobv mepidpovnTik’ a.

K afe piva, map ayovtar otiymdrora (http:/lwww.FreeBSD.org/snapshotsk) 0o cwr mov SaoiCovta
orn Tpéxovoa kat aotaon Twy kKN adwr -CURRENTkar -STABLE Ot o6y 0L miow and k" afe éxdoon
oTLyuOTUTOU elva:

o O éleyxos TNS TEAeUTALAS €ROOTNS TOU AOYLO LLKOD €YRAT QOTQOTS.

« Nadwoer ™y dvvatOdmTa e0koAns eykatT acTaons oe Ooovs emBupoly va €YRaTQoTI OOV TO
-CURRENTY) 70 -STABLEQAN a dev éxovr To xpOro 1 To ebpos (rns va To mapakolovboidv pépa pe
HEpar.

« E dwarijpnon evOs orabepod anuelov avagop” as oxeTik’ a e TOV Tnyailo kOILKQ, 0€ TEPITTWTT TOU
xaX acovpe K ati o\ "aoxnua apyoTepa. (Av kaw AOyw s xprions Tov CVS elvar d0okolo va
ovpfel K ati mpayuatik a 7600 dpLkT0.)

« NaeCaopalorel 611 K abe véo xapartnpioTikd kaw 0t0pbwon mov xpel aleTar éeyxo, Oa éxel To
peyaXOTepo dvvarl kowl Thavwy JokLpuaoTOD.

Aev mapéxeral kapia eyyimon “TeAkns moldrnras” yia T oTiyutdrvma Tov kKA adov -CURRENT Av
xpet aleote éva oTablepl kat dokLpao névo oboTnua, Qo TpPémer va TPOTLI OTE TLS ETLONUES TN PELS
exdbOoels ) T oTryubruTa Tov kKN adouv -STABLE

Teproobrepes mAnpogopies yia Taw oTiyudTUTQ pmopeiTe va BpeiTe aTn oeNlda oTiyubrvrwy exdOoewr
(http:/lwww.FreeBSD.org/snapshots/).

Enionpa otiypudrvna exd00ewr map ayovtal e ¢pop e To prjva yra OAovs Tovs evepyots kN adovs
av’ anTvéns. Epepiota oTiymOToma yia Tis wo onpodiieis apxirestovikés (1386 kaw amd64)umropeite
va Bpeite omn oeAida http://snapshots.us.freebsd.org/.
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9.7 eivaw To FreeBSD-STABLE;

Orav kuk odOpnoe To FreeBSD 2.0.5p av’ artvén Tov FreeBSDywplotnre oe §00 kX adovs. O évag

kX ados ovop” actnre -STABLE
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiibook/current-stable.htmI#STABLE)y: o "aAlog
-CURRENT (http://www.FreeBSD.org/doc/el_GR.1ISO883Bebks/handbook/current-stable.htmli#CURRENT).
To FreeBSD-STABLEcvfvveran oe Tlapoyeis Tanpeowor Internet (ISPSkar “ades eumopirés xpriceLs,
Omov oL ambropes aAayés kar Ta TUXOV TELPAUATLE @ XQpaKTNPLOTLR  €lval Yevik o auemfounta.
Yrov kN ado avtb evowparTdvovtal wOro kaX a dokLpuao téves dLopfloets Kat  aANES uLkpés alNayés.
Ao v "adAn pept” a, To FreeBSD-CURRENBpilokeTaw o€ e povadikn adl’ akorn ypauun v’ artoéng
amd Y emoxn TNs KuKkAogoplas TS éxdoons 2.0,00nydrTas wpos Tv ékdoon 9.1-RELEASEQAN o ko
et a anl avtn). Tia weproobrepes mAnpodopies deite To " apbpo “TpoeTorpuaoioa Erkdboewr Tov FreeBSD:
Anputovpyio Tov KX adov Ekdoons
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/artstteleng/release-proc.htmli#REL-BRANCH)”.

O kXN ados 2.2-STABLEeykaTaleldpOnke pe Tnr kukdogopia mns ékdoons 2.2.8.0 kX ados 3-STABLE
TeAelwoe pe TnY KukAodopia Tns ékdoons 3.5.1,mov NTav kaw n TeAevTala TS ogerp as ekdboewr 3X. O
kX ados 4-STABLE Telelwoe pe Ty kukogopia mns éxdoons 4.11,mns TeevTaias s oerp’ as 4.X. O
1ores alayés mov yivovtar kat a B aon e K abe éva ard avTois Tovs KN adous, éxovr axéon e
dropbloels oe kev' a acpaleias. E vroothpién Twr kX adwr 5-STABLE orau atnoe pe v éxdoon 5.5,
™Y TeAevTala éxdoon TS oelp as 5X. E vrooTiipién yia ) oerp a exdOoewr 6-STABLE O cvvexioTel
yiaw Aiyo kawpd axbua, adlN a Oa erikertpwhel mepiooOTepo ae droplloels kevdr aopaleias kar  aAwy
cofaplv wpoBAnu aTtwr.

O kXN ados 9.1-STABLEcivar o -STABLExN ados mov Bpiokerar vnld evepyn av artvén. E TedevTaia
kvkAogopla mov BaciCerar oTov kKN ado 9.1-STABLEeivar n 9.1-RELEASE rau évyive otis Tavov aprog
2007.

O kX ados 8-CURRENTe/var 0 kA ados -CURRENTrov avantiooerar avtn mn oTiypu) evepy o WoTe va
dnurovpyndel n véa vevt a Tov FreeBSD Aeite To Tunua T eivar To FreeBSD-CURRENTy v
mepLtooOTepes TANpodopies oxeTik’ a pe autd Tov KA ado.

10. K afe w0Te vyivovTaw emionues kKuklogopies Tov FreeBSD;

H O ada Opy avwons Twr ExdOcewr <r e@r eeBSD. or g> §iver omny kv opopla e kawrodpia €000
Tov FreeBSDk afle mepimov Téooepis unres, kat a péoo Opo. Ot nuepounries KUKAOYoplag
avarowvovtTal apket0 kawpO wpLy, bote Oool dovAetovy m avw oTo oboTnua va Eépovr woTEe oL
epyaoies Tovs wpémer va éxovr oNokANpwhel kat dokipaoTel. pww and kK abe kukogopia, TponyeiTar
L TEPLodos dokLpdy, WoTe va e€aodalioTel OTL 1) TPooONkn Véwy XapakTnpLOTLRWOY O€V EXEL QPUNTLRES
emnTTELs o1 oTablepOrnTa s éxdoons. IloANol xproTes Oewpodr auvtd To eidos TS Tpoooxns éva arnd
T KaAOTepa TTp aypaTa oxeTik a pe To FreeBSDav katw n avapovn ws 6tov ¢ acovr Oha Ta wpaia
véa xapartnpiotik a To -STABLE pmopel va yiver Niyo exvevpLoTikn.

TepiooOrepes wAnpopopies oxeTik’ a e Tn dadikaoio kukAopopias (TeptdauBavouévov kot evls
XPOVOOLATY P QULILQTOS ETTLRELUEVWY KURAOPOPLIV) pmopody va pefody oTis ae\ides TpoeToLpaoias
ex00cewr (http:/lwww.FreeBSD.org/releng/index.htratyn dixrvakn) Torofeoia Tov FreeBSD.

T Tovs weo evlovoudiders, v’ apyovr kabnuepw” o otiyudrvmra (binary snapshots)mos avagépbnke wo

T avw.
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11.Tlowos eivar vrevBuros yia To FreeBSD

O Baoikés amod acels mov agopody To FreeBSD Project, fws n cvvolikt) katebQuvon Tov épyou kau
ToLOS €TLT pémeTan v wpooléoer Tmnyaio kOOLka oTo dévTpo, Talprovtalr anl ™y Baoikn op ada (core
team) (http://www.FreeBSD.org/administration.htméétre)rov aroreeitar and 9 ‘atoua. T’ apyer pra
akOpa peya OTepn o’ ada e meptoobrepa amnd 350 aToua wov ovou” alovtar dvamp akTes (Committers)
(http://lwww.FreeBSD.org/doc/el_GR.ISO8859-7/arét®ntributors/article.html#STAFF-COMMITTER S oc
omoloL éxouvv TnY éykpLon va K avour amevlelas allayés aTo §évtpo mnyaiov kWiLka Tov FreeBSD.

Qo1000 oL TEpLoTOTEPES TNUAVTLEES AANaryés ovlnTobvTaw amO TpLy oTLs
AoTES NAERT poviko Ta XV pouelov, Kat eV VT apXouV TEPLOPLO ol o XeTLR « pe To Totor Aauf avovy
HEPOS T€ QUTES TS TUCNTNTELS.

12.Tlov pmopw va wpounbevtw To FreeBSD;

K’ afe onuavtikn éxdoon Tov FreeBSDelvar duabéorun péow avdvvpov FTPard tov Svakoprors) FTP
Tov FreeBSD (ftp://ftp.FreeBSD.org/pub/FreeBSD/):

o E tedevTalia kurlogopia mov BaoiCetar oTo 6-STABLE, 9.1-RELEASEumopel va Bpebei oTov
rkat aloyo 9.1-RELEASE (ftp://ftp.FreeBSD.org/pub/FreeBSD/reles(i386/9.1-RELEASE/).

« ErdOceis mouv Pacilovtar oeXTiyubrumra (http://www.FreeBSD.org/snapshotsfyovrar kabnuepiy” a
a6 Touvs kX adouvs -CURRENT ke -STABLE, kaw e€vmnperodr kat o 5 aon Ocovs aoyolodvTar pe
TNV’ amTuEn Kl Tov ENEYX0 TWV TENEUTALAS YevL as T POy poupy arwi.

« E TedevTalia kukdogopia wmov BaciCetar oTov kXN ado 5-STABLE, n) 8.4-RELEASE uumopel va Spebei
oTov kat aloyo 8.4-RELEASE (ftp://ftp.FreeBSD.org/pub/FreeBSD/relesi386/8.4-RELEASE/).

TIAnpogopies oxerik o pe ™ 61" abeon Tov FreeBSDoe CD, DVD kat “ada péoa pmopodv va Bpefodr oto
E~xewpidro (http:/imvww.FreeBSD.org/doc/el_GR.1ISO8859-7/booksittbook/mirrors.html).

13.Tlws propld va éxw wpdo faon otn B aon Acdouévwr e Tis Avagopés llpoSinu atwy;

Mmopeite va k" avere avalnrijoes omn 3 aon dedopuévwy e Tis avagopés mpoSinu atwy péow 1ns
dreradns avalnriocewr oro Web (http://lwww.FreeBSD.org/cgi/query-pr-summaryzgiery).

E evrol send-pr(Lumopel va xpnoporownlel yiaw Tnv vmofoln avagopdr wpolSinu atwy, kabws Kot
QUTToEWV Y AANQYES, péow NAERT povikoD Taxvdpouelov. EvaANQkTLE @, uropeiTe va
xpnoiporoioeTe TNV avtioTorxn dvvardrnTa vrofolis avadopy TpolAnu aTtwy péow TNS dLeTadrs
web (http://www.freebsd.org/send-pr.htmb 7 Sorfera evOs 7wpoyp” apppuaTos puANoper pnT.

Mpw vrof alete pia avagop a TpofAiuatos, taparkalobue draf aote To T'p apovTas Avadopés
TpoBAnu atwr yia To FreeBSD
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/artgfroblem-reports/article.htmBya “apbpo yia To mws va
vp ageTe KaAés avagopés TpoSinu aTwy.
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14.T1 al)les mnyés wAnpodopuov v’ apyovr;

Hapararotue eéyETe ™y ANloTa s Texunpiwons (http://www.FreeBSD.org/docs.htmibyrny k0 pua
oukTvakn Torobeoia Tov FreeBSD (http://www.FreeBSD.org).
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1. Tlowa kaX a BrBAia v apyovr oxeTik a ue To FreeBSD;

To Projectrap’ ayer pea ey’ adn vk apa Tekunpiwons wov dariferar onlineand Tov rapak’ atw
ovvdeopo: http:/iwww.FreeBSD.org/docs.htnla (§cae avt’ o éyypada eivan drabéoipa kar ws makéra Ta
omola umopelTe va eykaTaoTioeTe eVkola oo FreeBSDotvornua oas. llepiooOrepes AemTopuépetes
OXETLR @ i€ T TARETQ Terunplwons, Oa Bpeite oTis arOlovles mapayp adous.

Emumpbofera, Oa Speite kar " ada cvvioTdpeva BuBNia omny BiBAtoypadia oto Téos avTod Tov FAQ,
kat Tov Eyxerpidiov.

2. Elvaw drabéorun n Tekunpiwon kat oe " ades popdés, omws an A0 keipevo (ASCI) 7 PostScript;

Nat. E tekunpiwon elvar drabéoiun oe mAN0os dLadopeTikiv popdlr kot TpOTwy cuuTieons, oo
orakoutotri FTPTouv FreeBSDgrov kat aloyo Ipub/FreeBSD/doc/ (ftp://ftp.FreeBSD.org/pub/FreeBRia/).

E texunpiwon elvar karnyopromotnuévn e 0L agopovs Tpdrovs. Avtol mepthapf avovr:

« To broua Tov eyyp agou, 6rws .. f aq, 77 handbook.

« Hyldoooa kaw n kwdtkoroinon Tov ketpévov. Avt o Bacilovtar oTa ovOuata wov éxovr dobel oTis
TOTLRES pUOploels Kaw Tov propeiTe va BpelTe oTov kat aloyo | usr/ share/ | ocal e oo FreeBSD
otornu a oas. O Tpéxovoes YADooES kat kwitkomouoels mou éxovpe dtabéoipes avTn Tn oTiyun)
oTNY TERUNPLwon elval oL Tapak aTw:

Ovopa Epunveia

en_US. | SO8859- 1 Avyy\k o ETTA

bn_BD. | SO10646- 1 Bengali ¢ Bangla)

da_DK. | SO8859- 1 Aavélika

de_DE. | S08859- 1 Ceppavis’ a

es_ES. |1 S08859- 1 Ioravik’ o

fr_FR 1S08859-1 Tad\k" o

hu_HU. 1 SC8859- 2 Ovyyapé(Lka

it _IT.1S08859-15 ITa Kk «

ja_JP.euclP INarwréCika (kwdtkoroinon EUC)
m_MN. UTF- 8 MoyyoAk o (kwdtkomoinon UTF-8)
nl _NL.1S08859-1 OX\avik o

pl _PL.1S08859-2 IHolwvik o

pt _BR. | SO8859- 1 Moproyalik” a (Bpaliiic)

ru_RU. KO 8-R Rooika (kwéikomoinon KOI8-R)
sr_YU. | S08859- 2 YépPira

tr_TR | S08859-9 ToUpkLka

zh_CN. GB2312 Amrdomonpéva KiwéCika (kworkoroinon GB2312)
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Ovopa Epunveia
zh_TW Bi g5 Mapadooiar’ o Kwélika (kwitkoroinon Bigh)

OclaRU6G: K amowa éyypapa propel vo pmy elvar Stobéoija oe ONes Tis YAIoTES.

o T popgn Tov eyyp agov. lap ayovue Tekunpiwon ae wANGos drapopeTirdr popdr e€ddov. K abe
Lopd1) éxeL Ta LK TNS TACOVERTN AT Kot preLovekTNpaTa. K amores popgés elvar mepioodTepo
Kot aAAnAes yea av ayvwon online,evd “adles divovr mo kadalonTo amoréeopa OTar
esTuTwhoiv. E 61" abeon tns Tekunpiwons oe OAes auTés Tis poppés e€aopailer OTL oL avayvdoTes
pas Qo pmopotv va draf’ acovr Ta TuNpaTa TOU TOVS evdLadépovr, eiTe aTny 080vn Tous, €iTe apol
Ta ekTUTOoovY. Ot StabéaLies quT) TN OTLY U HOPPES €lva:

Mopopn Epunveia

htm -split YUY pLkplv, ocvvdepuévwr peTald Tous,
apxeiwr HTML.

ht mi Eva pey’ alo HTML apyeio mov mepiéyet
0AOK AN PO TO évyypado.

pdb Mopgn B aons dedopévwr yia To Palm Pilot,yia
xpnon pe 7o wpdypapa av’ ayvwons iSilo
(http://www.iSilo.com/).

pdf Mopon rkerpévov PDFTns Adobe.

ps PostScript

rtf Mopor) Eumovtiouévouv Kerpévov mns Microsofta
t xt A0 kelpevo

PRiaéao Ociaépoaui:

a. Ouaplbuol ce\idwr dev avavedvovtTar avTOuata OTav dopTdveTe quTy TN POPPN €YYp apov oTO
Word.Iluéore CTRL+A, CTRL+END, F9 per’ o 71 ¢Oprwon Tov kewpérov yia Tny avavéwon Twy
aptfudv oeAidwy.

« O 1pbros ovumieons kaw rakeTapioparos. T apxovr Tpews TpOTOL TOU X PNOLILOTOLOOVT QL QUTT) T1T)
OTLY .

1. Orav 1 popdnj efvaw htm -split, 7o apyeio ovpmiéCovtar pe xprion Tns tar(1).To apxeio . tar wov
TPOROTTEL, CUUTLECET QL €TELT QL 1€ TOUS TPOTOUS CUUTLETTS TTOU TEPLYP QPOVTAL TAPAK TW.

2. O\es ov " ades piopdés dnprovpyoity éva apxeio mov ovop aerar book. poper (m.x., book. pdb,
book. htnl , k.0.K.).

Ta apyeia avt a cvpmiéCovTar kaTOmy e d0o TpOTovs cvumTieans.

Tpbmos Tepiypadn
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T pbmog Iepiypadn
zip Mopon cvumieons Zip. Av 0élete va To

amoovumiéoere oo FreeBSDha mpémer var
EYRATQOTNOETE TPWT TO POIt
ar chi ver s/ unzi p.

bz2 E pop¢n BZip2. Eivar AiyOtepo dradedopévn
amd 7o Zip, aAN « yevik o dnuovpyel
uLkpOTepa apxela. EykaTtaoTrjoTe To port
ar chi vers/ bzi p2 yia va amoocvumiéoere
apxelo auTod Tov TUTOL.

Me Tov TpOmo avtd,n popdn PostScriptrov Evyyerpidiov, cvpmieo pévn pe x prion Tov BZip2 Oa
amodnkevTel oe éva apxeio e Ovoua book. ps. bz2 orov kat aloyo handbook/ .

Aot emiAé€eTe T popdn kaw To unxavioud cvumicons Tov embopcite va katelS aoere, Qo Tpémer émerTa
va aropacicere av OéNeTe 1) Oxi va kaTefS aoeTe To éyypago pe TN popdr TakéTov Tov FreeBSD.

To TAeoVérTNO 0TO VO KaT€eS QOETE KOL VO €YRATQOTIOETE TO TAKETO €lval OTL €TMELTQ UTOPELTE YV
OLQUXELPLOTELTE TNV TERUNPLWTT X PNOLUOTOUIVTAS T oVVNOLO L€V €Epyalela dLauX ELPLONS TAKETWY TOU
FreeBSD éws mnv pkg_add(1)xaw 7nv pkg_delete(1).

Av amodacicere va kaTefl aoeTe Ko Vo eYRATQOTIOETE TNV TERUNPLWON WS TAKETO, o TpémeL va
Eépete To arpLPBés dropa apxeiov Tov Qo katel aoere. Ta apxela TERUNPLWONS-WS-TAKETO
amodnkedovTar oe éva kat aloyo pe To Ovoua packages. K alfe makéto pot aler pe

Ovopa- keLpévov. y\booa. kwiitkoroinon. popen. t gz.

Twa map aderypa, 7o FAQ, otar AyyAik’ a, o€ popdn PDF elvar o1o makéro e Ovopa
fag. en_US. | SB859- 1. pdf. tgz.

Av o E€pete auTO umopeiTe va X pnoLpormomoere TNy akOAovdn eVTON) YiQ VL €YRATQOTIOETE TO
Takéro Tov AyyAkod PDF FAQ:

# pkg_add ftp://ftp. FreeBSD. or g/ pub/ FreeBSD/ doc/ packages/ faq. en_US. | SO8859- 1. pdf . t gz

Adob 1o K avere avT0, propeite va xpnorporouioere Tnv evton pkg_info(1)yia va Bpeite mou éxer
eyraTaoTabel To apxeio.

# pkg_info -f faq.en_US.|SCB859- 1. pdf
Information for fag.en_US. | SO8859- 1. pdf:

Packing |ist:
Package nane: faq.en_US.|S08859- 1. pdf
CWD to /usr/share/doc/en_US. | SC8859- 1/ books/ f aq
File: book. pdf
QW to .
File: +COMMENT (i gnored)
File: +DESC (i gnored)

Onws pumopeiTe va Seite, To book. pdf O éxer eyraTaoTabel oTov kat aloyo
/ usr/ share/ doc/ en_US. | S8859- 1/ books/ f aq.

10
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Av dev Oélete va xpnoLpomooeTe Ta TakéTq, o mpémer va katef aoete pOror oas Ta cUUTLET LV
QpXELQ, VO T QTOCVUTLETETE KAl €TELTQ VO QUTLYP QDETE T QUTLOTOLX QX €YYy pada aTn Béan Tous.

T map” aderypa, n éxdoon Tov FAQ oe cvvdedepéva apxela HTML, cvumieo puévn pe x prion Tov bzip2(1),
umopel va Bpebel oTo apxelo doc/ en_US. | SOB859- 1/ books/ f ag/ book. html -split.tar.bz2 .[ava
rkatef aocete kal va aroovuriéoere auTO To apxelo o Tpémer v K aveTe To mapak’ aTw:

# fetch ftp://ftp. FreeBSD. or g/ pub/ FreeBSD/ doc/ en_US. | SO8859- 1/ books/ f aq/ book. ht Ml -split.tar.bz2
# bzip2 -d book.htm -split.tar.bz2
# tar xvf book.htm -split.tar

Oa kaTa i&ete pe pra cvAloyn amd apxeia . htm . To Baoikd ovou alerar i ndex. ht M, kaw Oa wepiéxer
TOV TIVQaKQ TEPLEXOUEVWY, €LTaYWYLEO VALKO, Kat deo 1oUs Tpos Taw adAa Turjpuata Tov eyyp agouv.
Mmopeite émerTa va avTiyp QpeTe 1) Va WeTQRLVITETE TQ QP X el QUT r 0TLS TENLKES Tous Béaers, Omws
QTQUTELT QL.

3. Ilov pmopl) va Bpw TANpodoples yiaw AloTes NAERT povikoD Taxvdpoueiov Tov FreeBSD;

Mropeite va BpeiTe TANpeLs TANpodoples oTnY QuTioToLXn KATaXWpnon Tov Eyyxerptdiov yia Tis NloTes
NAERT POVLEOD T X VO poLeEiov
(http:/lwww.FreeBSD.org/doc/el_GR.ISO8859-7/books#ibook/eresources.htmi#ERESOURCES-MAIL).

4. T op ades ovCnmnons elvaw drabéoues yia To FreeBSD;

Mmopeite va BpeiTe TANpeLs TANpodopies oy KaTaxwpnon Tov Eyyerpidiov yia Tis oy ades
cvlnrioewr (http://www.FreeBSD.org/doc/el_GR.1ISO8859-7/booksibook/eresources-news.html).

5. Y7 apyovr kav alwa oo IRC (Internet Relay Chatyca 7o FreeBSD;
Nau, Ta meproobrepa IRC dikTva drabéTovr kav ait ovlnitnons yia 7o FreeBSD:

« To kav all #Fr eeBSD o7o EFNet (http://www.efnet.org/index.phpp yoleiTar pe 7o FreeBSDaAN « unv
T QTe ekel Lo TEXVLKT VTOTTNPLEN 1 YL va TpooTalnioeTe va meloeTe Tovs Bauwves va oag
Bonbnoovr yia va aradlayeite amd Tov KOmo va duafS aoeTe Tis oeAides Sonberas 1) va epevvnoeTe
uovos oas. Eivar at s éva kav alt ovlnmnons, mpita amd O\a, kot Ta Oépata ekel pumopel va
rkupaivovtal av aueca oto gek, Tov abnTioud, Ta Tuvpnuik’ a Ot Aa ws kar To FreeBSD X ag éyouve
mpoetdomouiioel! Eivar dabéoipo oTov e€vmnpernTiiirc. chat. org.

« To kav al #Fr eeBSDhel p oTo EFNet (http://www.efnet.org/index.phplar adrepwpévo orn Bonbera Twy
xpnoTdv Tov FreeBSD. Bere mo\) peyaiTepn mihavOrnTa va Bpeite amavTiioels aTLS €pwTioEs 0as
oe autO, Tap o oTo #Fr eeBSD.

« To kav all ##Fr eeBSD oo Freenode (http://freenode.netfyar éva yevik0 kav ale Borferas pe wepimou
300y pnoTes K abe pop a. Or ovlnTiioels pepLkés popés Eepedyovr amd 1o Béua, al\ o diverar
TPOTEPAULOTN T TTOUS X PIIoTES i€ epwTnoels Yo To FreeBSD. Eiuaote kadol oTo va oas Sonbnoov e
va kata afere Ta faoik’ o, va oag deifovue mov va avatpéete oTo Eyxerpidio Omore xpel aleTal,
kol va oas kaTevfrovue exel Omov umropeite va i abete meptooOrepa yra Oépa Tov oas amrao YoMl
FEipaote kat a  aon Ayy\bpwro kav ale, av kaw éxovue xprioTes anO O\o Tov kOopo. Av OéleTe va
PWTTICETE TTN UNTPLEY] TQS YAOTOQ, TpooTalnoTe va k' aveTe TNy eplotnon ota Ayy k' a ko émeita
petarwwnlelte oe kK amoro "alo kav all #ifreebsdang av xpel alerad.

« To kav al #FreeBSDoro DALNET (http://www.dal.net/xivar deabéorpo oroirc. dal . net oris ETIA
koawoToirc. eu. dal . net oty Evpdm.
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« To kav all #FreeBSDHel p oo DALNET (http://www.dal.net/xivar drabéoipo oroirc. dal . net ot
ETIA kaw otoirc. eu. dal . net omnr Evpdmn.

« To kav al #FreeBSDoro UNDERNET (http://www.undernet.orgéfvae dtabéorpio oro us. under net . or g
o1is EIIA ko oTo eu. under net . or g oty Evpdrn. Kabds eivar kav ade fonfeias, Oa mpémer va
eloTe mpoeToLpao évor va S aoere Ta éyypada oTa orola O oas Tapaméphovy.

« To kav al #FreeBSDo7o RUSNET (http://www.rusnet.org.rufrar mwpoocavatoliouévo arn Sonbera
xpnoTwr Tov FreeBSDrov uthotv ) Rwoikn) yA\dooa. Elvar emions éva kaAO uépos yia un-rexvikés
ovlnTNoeLs.

« To rav al #BSDChat o7o IRCNET (http://lwww.ircnet.nethivar éva kav ait oe rapadooiarn Kwe(ikn
YNOooa, adiepwuévo o Bonbera xpnoTdr Tov FreeBSD.Eilvar emions éva kalO puépos i
UN-TEXVLKES oVCNTNOELS.

K afe éva amd avt’ a Ta kav ala, elvar xwptoT0, kat dev draovvdéeTar pe Tae vmOlovra. Taw oTu\ 16

ovlNTnons drapépovr, kKat lows Ba OéNeTe va ok aoeTe kabéva yia va Bpeite K amoro Tov va

Tawpt’ aler oo Sukb oas. Orws pe K afe TOTO cviiTnons oto IRC, av eioTe an6 avTois Tov

Tpoo B aANOVTaL €0KONQ, 1) O€V UTOPELTE VO QUTLUETWTLOETE TOANOUS Véous avdplmous (Kot apreTods

L0 ey aovs) var emLdidovTal oTo AeKTLRO QuTioTolxo TNS Tuypaxias, uny aoxoindelte kadlov.

6. Ilov pmopk va Bpw emi wAnpwu vrooTpén kKot ekmaidevon yia To FreeBSD;

To DaemonNewsrapéxer el TAnpwut) exTaldevon kar vrooTnpén yia To FreeBSDIlepiooOrepes
TANpogopies pmopeiTe va BpelTe omnr dukTvaky Tovs Toroleaia BSD Mall (http://www.bsdmall.com/).

To FreeBSD Mallrapéxer erions eml wAnpwun vrooipién yia To FreeBSD.M mopeite va Bpeite
mepLoaOTepes TANpodoples oTny dikTvaky Tovs Torobeaia (http:/lwww.freebsdmall.com/).

Omotoodrimore " adlos opyaviouls Tapéxel exmaidevon kot vTOoTHPLEN, Qo TPETEL Va ETMLKOLVWITITEL [1€
To Projectyca va kataxwpnbel oe avtni ™y AioTa.
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E&oUeaéi 3 Eykar aoTaon

1.Tlowo apxelo wpémer va katel aocw yia va m™ apw To FreeBSD;

Cpel’ aleore Tpiavimagesiiorkerwor: f1 oppi es/ boot . f1 p,fl oppi es/ kernl. flp, kot
f1 oppi es/ kern2. fl p. T imagesavr a mpémer va va Tae yp aupeTe o€ SLOKETES X PNOLUOTOLIVTAS K QTTOLO
epyadeio Orws 1o f di mage 7 7o dd(1).

Av mpémer va kaTeS aocete pOror oas Ta oet dravoudy (distributions —ya map” aderypa yiar puee
eykatT aoTaon péow ocvoTnuaros apxeiwr DOS),0a Bpeite mapar atw peptkés ovoT aoels oXeTLR a jue
TO TOLES dLavoués va katell aoete:

« base/

- manpages/
. compat*/
- doc/

« srcl/ssys.*

TINjpers odnyies oxerik’ a pe ™0 dradikaoia kabls kKot TeptooOTepes TANPOPOPLes T XETLR av 1€ YEVLE
TpofSApaTa KaT o THY eykaT aoTaon pumopeiTe va Bpeite oTo Ked alaro Tov Evyxeipidlov oxeTik « e
™y eykatr aoTaon Tov FreeBSD (http://www.FreeBSD.org/doc/el_GR.ISO88599s6ks/handbook/install.html).

2. T propd) vao K avw av To imagerns dLokétas dev xwp act o€ pae 10vo dLokéTa,

Mua diokéra Twr 3.5wrodr (1.44MB) umopel va xwpéoer ws 1474560 bytededouévwr. To apyelo image
NS OLoKETAS exkivnons elval akplBus auTd To puéyebos.

Sovvnfiopéva X abn kat o« Ty TpoeToLpuaoia NS SLOKETAS ERRIVNOTNS:

o KaréBaopa mns diokéras xwpls Tn xpron Tov dvadikod (binary) Tpdrov OTav xpnotupomoreiTon
eCvmnperntns FTP.

K amowa wpoyp” appara-te ares yia FTP, x pnopororotr arnd wpoemiloyij Tov ascii (kewpuévov) Tpdmo
peTagop” as dedopévwy kaw Tpoomalobr va adlN afovr Tovs xapakTIipes TENOUS Y pauuns WoTe va
Tawpl alovv pe Tis ovuf acels wov X pNoLoroLotrTar ar® To cVoTNIWQ 0TO 0TOLo YiveTaw 7 Nijn.
AvT0 oxedOv aivovpa o kaTaoTpéer To imageckkivnons. EAéYETe To péyebos Tov imageexkivnons
mov katel aoarte: Av dev elvar akplfls avTO Tov palveTal oTov e€vmnpeTnT, N dladikaoic Tov
rkatel aopatos Oa Tpémel va Qewpnbel OmomT.

Ia va rapak” appere 7o TpdBAnuas vp arpte binary ornu ypauun evrolov Tov FTP, uet o mov Oa
ovvdebeite oTov e€vTnpernTi), kaw TpLy Eekwvnoere va kate aleTe To image.

« Cprijon tns evToNis copy Tov DOS () avtioTolxov ypadikod epyaleiov) yia T peTadop a Tov apxelov
imageoTn dtokéTa.

Mpoyp appara 0rws To copy, dev Ga Aettovpynoovy cwot a kalbds To iImageexkivnons éxer dTiaxTeL
WoTe va exkwel apeoa. Toimageéxer Ta m\pn wepLexOueva Tns SLokéTas, TpoxL o mpos Tpoxt a, Kot
dev TpémeL v yYpadel T LOKETQ ws Kavovikd apxeio. Oa TpémeL va TO WeTadEpeTe aTN OLOKET QL e
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“wpd” TpOmo, X pnoLpoToldrTas epyalela xauniot emimédov (low-level) (6rws 7.x. 7o f di mage 1) 7o
rawr it e) mov meptyp apovtTar oTov 0dny0 eyrat aoTaons Tov FreeBSD
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksitibook/install.html).

3.1lov BplokovTal oL 0dnyies yia T eykat aoTaon Tov FreeBSD;

MropeiTe va Bpeite Tis 0dnyies ony kaTaxwpnon Tov Eyxeiptdiov oxeTik’ a e TNY eYyRaT aoTaon Tov
FreeBSD (http://www.FreeBSD.org/doc/el_GR.1ISO8858dks/handbook/install.html).

4. T xpel alouar yia va ekTeAéow To FreeBSD;

Tia exd00€rs Tov FreeBSDam6 70 5.X ko pet o xpet” aleote éva PCue emeepyaoti 4861 ka bTepo, pe
24 MB 1) meprooOtepn RAM, kaw Tou\ axtoTor 150 MB xWpov oo okAnp0 oas dioko.

MropeiTe va esTeNéoeTe ONes Tis ekdOoes Tov FreeBSDue pa xaunAdv mpodiary paddr, povlx pwun
(MDA) k" apra ypadikdr, adN a yia va x pnopororjoete To Xorg, fa xpetaoteite K apra VGA 1
KOAOTEP).

Aelte emions kow To E&OUBAET 4

5.Tws propd va dnuiovpynow 71 GLKT) LoV, TPOTappoo wévn SLoOKET QL €YROT QoTAOTS;

Tn dedouévn oriyun, dev v apyel TPOTOS Vo ¢TI AfeTE QATADS (L TPOTQPLOT [LEVT) OLOKET
eykatT aocTaons. Oa wpémer va dnuLovpynoete oANOKANpn véa éxdoan, n oroia O meptdau aver kol Ty
TPOTAPLOT UEVT) OLTKETQ EYRAT QOTAONS TAS.

T va dnueovpynoere e Tpooapuoo uévn éxdoon, akolovbiioTe Tis odnyies oto " apbpo oxeTik’ a pe TNy

Opvy avwon ExdOoewr (http://www.FreeBSD.org/doc/el_GR.ISO8859-7/artstteleng/article.html).

6. Mmopoiv va cvvur apfouvr Ta Windows e 7o FreeBSD;

Evrkartaotijore mpoTa oo Windows, ko per’ « To FreeBSD O duaxerpioriis exkivnons Tov FreeBSDYa
oas emTpéTeL émelTa v emiAéEeTe T ekkivnon eiTe Twr WindowSeiTe Tov FreeBSD.Av eykaTaoTioere
Ta Windowsper o 7o FreeBSDfa oas oSrjoovr Tov StaxeLpioii ekkivnons, Xwpls Kav va oas pwTioovy.
Av oas ovpfel, avt0 deite To enOuevo Tunu.

7.Ta WindowskaTtéoTpepar To draxerpiorri exkivnons pov! Tlws fa Tov eravadépw;

MropeiTe va emaueykQTQoTIioeTE TO dLarxeLploTi] exkivnons Tov FreeBSDypnoporowdvras évar ard
TOUS TpELs Tapak’ aTw TpOTous:

« Exteddvras To DOS, uerarwwnbeite otov kat aloyo tools/tns FreeBSDévavouns oas, kaw " alte yio
To apxelo boot i nst . exe. ExTeAéoTe To Omws dalverar mapak’ aTw:

...\ TOOLS> bootinst.exe boot. bin
Kaw 0 SLaexeLpLoTnS exkivnons Oa emaveykaTaoTabel.

o ZerwwnoTe Eav o xpnoLpoTouvTas T dLokETa ekkivnons Tov FreeBSDrar myyaivere omny emiAoyn
Custom Installatiorrov pevod. Emilé€Te Partition. EmiAéETe Tov 00ny0 mov kavovik a Oa wepLeixe Tov
draxeLptoTn ekkivnons oas (puotooyik a Tov TpwTo) kKat OTay ¢T aoeTe oTOoV eme€epyaoTr)
raTaTpioewy (partition editoryyica Tov 0dny6 avt0, To TpWwTo TP ayua wov Qo K avere (xwpis Tadles
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QANYEQ), elvar va emiAéete (W)rite. EmiAééTe yesomny emifBefaiwon mov o epudaviotel kat 6rav
o7 aoeTe oY TPOT PO emiAoYTs AvarxerptoTn) Ekkivnons, emiAééTe “Boot Manager”.Me Tov TpOmo
avT0 0 dLaxeLpLoTIis exkivnons Ba ypagel Eav’ a oTo dloko. MmopeiTe TWpa va Byeite aml To pevod
TNG EYRQT QOTAONS Kal Vo erQueRkLvnoeTe aml 1o okAnp0 dloko, Orws ournbws.

o ZerwwnoTe e mn Bonbea Tns dtokéras exkivnons (1 Tov CD) Tov FreeBSDraw emiAééTe “Fixit” amd To
nevod. EmNETe eiTe Tn dtokéTa Fixit eite To CD #2 (ro “live” ovomnua apxeiwr) kow O eLoéNdeTe oo
ké vdos fixit. ExTeNéoTe émerta v akOlovdn evTol):

Fixit# fdisk -B -b /boot/boot0 bootdevice

avTikalioTdrTas To bootdevice  pe Tov TpaypaTikO oas dioko ekkivnons, Orws m.x. ad0 (TpdTos
diokos IDE), ad4 (wpitos diokos IDE orov BonnTikd eAeyrTn), dal (rpdros diokos SCSI), k...

8. 0 ¢opnTbs pov vrodoyiotiis oerp as IBM Thinkpad,oewp’ as A, T 1 C, oTrapar el va amokpiveTal
Orav mpoomabd va ekkiviow To FreeBSDuer o tnv eykat actaon. Tlws pmopd va emiAbow avtd 10
TpOBANua;

TpbrerTar yia éva mpOB e oTLs apxLkés ekdOoers Tov BIOS tns IBM oTa cvykerpLpéva
unxavnuaTa, To orolo avayvwpiCer Ty kat atunon Touv FreeBSDws mifarv0 dvapépiopa FAT yia
Aettovpyia adpavoroinons oto dioko (suspend-to-disk)'o BIOS orauatr acl va amokpiverar kabdg
mpoomabel va avaltoer To drauépropa Tov FreeBSD.

Sopdwra pe Tny IBMY, 1o axOlovla povtéa ka exd0oers BIOS mepihau avovr Tis amapaitnTes
dropbloels.

MovTélo Exdoon BIOS

T20 IYETAOWW 1) peTaryevéorepo
T21 KZET22WW 1) uetaryevéorepo
A20p IVET62WW 9 petaryevéotepo
A20m IWET54WW 1) perayevéotepo
A21p KYET27TWW 1) pueTaryevéorepo
A21m KXET24WW 1) petTaryevéorepo
A2le KUET30WW

Exer avagepbel 611 peraryevéorepes exddoers Tov BIOS g IBM, iows mapoval alovr Eav’ o To
wpOBAnua. To uirvua avté (http://docs.FreeBSD.org/cgi/mid.cgi?20010427136R&B1732)aw6 Tov Jacques
Vidrine oy nXextpovikn MioTa Touv FreeBSDyia popnrots vroloyioTés
(http://lists.FreeBSD.org/mailman/listinfo/freebstbbile)repiyp ader pia dradikaoia n orola iows dovéer
oe vedTepa povTéla popnTr s IBM T omola dev exkivody kavovik a To FreeBSD kot oTa omoia
umopeiTe va avafabuicere To BIOST kaw va emioTpépere oe mponyoduevn ékdoon Touv.

Av éxere maAOTepo BIOS, adAN « dev éxere Tnr emhoyij va To avafBaluioere, évas Tpomos va

Cemep aoeTe To TPOBANUQ elvar va eykaTaoTrioeTe To FreeBSDya adX afere Tov avayvwploTikd
aptfud (partition id)Tns kot aTunons, kaw va eykatTaoTioere véa boot blocksra orola va pmopody va
XELPLOTOOV TO SLaopeTLkO avayvwploTLkO TN KAT QT Unons.

Apxik o, O mpémer va emavagépere To unX aunpua o€ e KAT aoTaon WoTe Vo Tepy ael am® Tny
apxLkn dtayvwoTikn 000vn. AvTd araiTel va evepyoTooeTE TO PNX avnie Xwpis va TO adrjoeTe va
Bper Tnv kot atunon Tov FreeBSDoTov kipio dioko Tov. Evas Tpdmos eivow vo amopakpvere Tov
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okANPO dioko Kat va Tov peTakivioere Tpoowpll « oe éva maOrepo ThinkPad (6rws o ThinkPad 600))
K amoto emiTpaméCLo unx aunia, X pnoLpoToLOVTAS TO KAT AAANAO KAAIOLO UETATPOTNS. TO0

unx avnua @ut0 pmopelTe TAéov v draryp anperTe T Kat atunon Tov FreeBSDkaw érerta var
peTarwroere Tov dloko oTo apxtkO uny avnua. To ThinkPadda mpémer Tpa va exkivel kKavovik a.

Me To pnx avnua oe NeLTOUPYLED KQT QOTQO), UTOPELTE TWPQ VA X PTIOLUOTOLNOETE TV SLadLkQo i TOU
mepLyp adeTan €0 WoTe va éxeTe TENK o e eykar aoTaon Touv FreeBSDrov va Aetrovpyel.

1. KareS aote Tis duokéTes boot 1 kaw boot 2 ar6 http://people.FreeBSD.org/~bmah/ThinkPad/.
Amolnketore Tae apx el vt o K aemov wov G pmopeiTe va Tae EavaBpeiTe apyOTepa.

2. EvkaraotioTe kavovik a To FreeBSDoTo ThinkPad Mny xpnotporomjoere Ty kot actaon
Danger ousl y Dedi cat ed. Mnv k" avere emaveskivnon 0TV TEAELWOEL 1) EYRAT QoTQOT).

Cpnoporowiore eite To “Emergency Holographic ShellALT +F4) e/te 7o ké vgog “fixit”.

4. Cpnoporoore Ty fdisk(8) yiar vaw adN alete Tov avayvwpioTikd aplfud Tns kat aTunons Tov
FreeBSDan6 165 o¢ 166 (qvT6s elvar o TOT0s Tov xpnopomoreiTar ard 7o OpenBSD).

5. T'p’apre T apxeicr boot 1 kv boot 2 oo Tomik® oboTnue apyeiwy.

6. Cpnorpomoore To disklabel(8yyia va vp arpere Tar boot 1 kaw boot 2 oo slice rov FreeBSD.
# di skl abel -B -b bootl -s boot2 adOsn
Ton elvar o apbubds Tov slicerov éxere eyraTaotrioer To FreeBSD.
7. K avrte emravekkivnon. XTny wpoTporn ekkivnons Oa deite Tnr emidoyn va exwvnoere To OQpenBSD.

S wpaypuaTikOTnTO, e auT0 Tov TpOTo Oa EekiviioeTe To FreeBSD.

Tova K avete To Tapan avw va AeLTovpynoeL oTny mepinTwon wov BéNeTe va éxeTe Sum A\ exkivnon
OpenBSDxat FreeBSDoTov {§to ¢popnTd vrodoyioTr), To adnyvovue ws  aoknon oTov auayvdoT).

9. Mmopw va kK avw eykatT aoTaon o€ éva 0l0Ko e XQAQT L€Vous TOUELS;
Mmopeite, adN « elvar kakn Loéa.

Av deite yalaopuévous Touels oe éva avyxpovo 00ny0 IDE, v’ apyer pey ain mi@avdrnra o 06ny0s
auT0s, TOAND cOvTouq, va oTauatioer va XetTovpyel evTeAds (0 00ny0s dev éxer "aAAovs eval arTLRODS
KUANVIpoUs TOU v WTmopolV Vet QUTLKATQOTIOOUY TOUS XQAQC WEVOUS ETW TNS ECWTEPLENG AELTOU PyLag
eravaTomobérnons Twr dedouévwr, K ati To omoio onuaiver 0T 0 diokos éxeL onuavTirn ¢hop” a). Lag
OUVLOTOV LE VO YO QOETE Ko pLo dLo Ko.

Av éxere 0dny0 SCSlue xalaouévovs Touels deite avtn Tnr am’ avrtnon.

10. At agopa wepiepya wp aypatTa cvpbaivovy 0rav exkid pe mn dokéta exkivnons! T ovuBaived;

Av BNémere kaTaoT aoels Omws To unx aunua va uny amokplveTal ) Ve K avel eTaverkivnon poro Tov
OTav mpooTalelTe Vo EKKLVTIOETE e TNV OLOKETQ ekkivnons, Qo Tpémer va K aveTe oTov equTO 0as TPeLs
EPWTTOELS:

1. Cpnorporoticate katvol pLes, ppecko-0Lapopdw téves, kat xwpls N afn dtokétes (kat o wpoTiunon
KaANS eTawpias Tis omoles wOAs By alate kawvobpies amd 7o KoUTL TOUS, o€ auTileon e T dLoKET
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wou Tipate pali pe K amoro Teptodikd kat n oroia BpiokovTar K atw ard 7o kpelS aTL Ta Tpia
TeXevTala X porLa);

2. Katef aocate To imagerns duokéTas pe dvadikd (binaryr image)rpbmo peragop as; (un vrpémeore,
akOua kat o kKaAOTepor am0 puas éxovr kat a X abos katefS aoer K amoro dvadikd apyeio oe
kat aotaon ASCI (ketpévov), TovN axioTor pia pop” al)

3. Av xpnopororeiTe Windows 951 98, exte éoTe To f di mage P Torawri t e oe kabap) kat acTaon
DOS;Ta Aettovpyik’ o aut a pumopel va mapepuBAnody oe wpoyp appata Ta orola yp apouvy
amevlelas oo VALKO, K aTiL TO 0T0l0 TUUBQIVEL KOL e TQ TPOYP QULUAT ONULOV PYLAS TWY
drokeTr. Mmopel va dnurovpynlel wpdBAnua, akdua kat av Ta exTeeite oe Tap abvpo DOS péoa
anb 1o ypadikd TepLS alov.

Exovv enions avapepdel mepintdoeis dmov To Netscape®nuovpyel mpofAjpuata oo katéBao e Tns
dLoKéTOS ERKIVNONS, €TOL €lval KAANOTEPa v X proLpomotoeTe K amoto  adlo mpdypapuua FTPav avtd
elvar dvvatov.

11.Zexivnoa awd To ATAPI CDROM pov, adX « 1o wpbypaupa eysar acTaons Aéew OtL dev Bplokel
CDROM.TIlov 7nve;

E covnifns cutia avtod Tov wpoBAipaTos elvar évas kakopvluio pévos 0dnyds CDROM.TIoAN « PC
épxovtar wAéov pe o CDROMwg slavecuvokevn oto devTepedovTa eNeYRTT), XwpLls v vTT apX€eL oTO (610
rkav al ovokevn masterAuvrd, cOupwra pe Tis Tpodiarypadés Tov ATAPI, dev elvar éyrvpo, aAN a T
WindowsTnpodv Tis Tpodiarypadés xarap a, evd) To BIOS To ayvoel kat o tnv exkivnon. Avtds eivan
Kkaw 0 A0yos mov 1o BIOS kat agepe va dee To CDROM ko v 7o x pnotpomouioet, AN « kaw o AOyos wou
70 FreeBSDdev umOpeoe vae 1o deL yio vaw ovVeEXITEL TNV €YRQT QoTQON.

Rubuiore Eav’ a to obomnua oas, wote To CDROM elTe va elvar n mastelovokevn oTov eNeykTr Tov
elvar ovvdepévn, 1 Befawwbeite 011 eivar Slaveoe éva eheykT1 IDE o omoios Ouws éxer " alln ocvokevn
ovvdeuérn ws master.

12. Mmopd) va eykarTaotiiow 1o FreeBSDoro ¢popnt06 pov xpnoiporowvtas PLIP (Parallel Line IP, IRiéow
Tlap aAAnAns Oipag);

Naw. Cpnorporouiore Tomorolnuévo kalbdro Tomov Laplink. Av ypel alerar, dvaf aote o Tunua PLIP
Touv Evyyerpidiov (http://www.FreeBSD.org/doc/el_GR.1ISO8859-7/booksitibook/network-plip.htmh .o
AETTOUEPELES TXETLRES i€ SLKTVWaN héow Tap aAAnAns 0 pas.

13. T vyewperpia v x pnoLpomorjow yia 7o okANpO pov dioKo;

OGI&RUOG: Me Tov Opo “~yewpeTpia”, evvoobie Tov aplhud Twy KUV pwY, KePaIIV Ko Topéwy av’ o
Tpoxt a evls dlokov. Tia evkoia, O avagepOuaocTe oTov Opo avTd ws C/HIS (Cylinders / Heads / Sectors).
Avt0s elvan kaw o TpOTos e Tov omoio To BIOS Bpiloker o€ mora wepLoxr) Tov dlokov va yp arbe.

To mapar avw Tpokael aOyxvon oTov Véous draxelploTés cvoTnu atwr. Katapxniv, n ¢uoikn
yewpetpia evOs 0dnyo SCSleivar cvvolik o aoxern, apod To FreeBSDAetrovpvyel pe 5 aon Ta ok
dlokov. Xrnr payuaTikOTnTO, dev v apxel kav a ]’ duoikn yewpet piay, kabbs n TvKVOTNTQ
TWV TOopéwr peTafS adNeTal amb wepLoxn oe wepLtoxn Tov diokov. AUTO TOU 0L KATATKEVATTES Qvapé povy
ovxV aws “puoLkn yewpeTpla” eivar ovvnbws n yewpet pice e TnY Omora éxovr avaka Vel OTL yiveTal

17



EaoUeagi Fyrar aoraon

1 pukpOTepn omat aln exevlepov xwpov. I'ua diokovs IDE, 7o FreeBSDypnotpomorel wp aypare 7o CIHIS,
AN «a 0Mot o povTépror 00N Yol ETAT PETOVY ECWTEPLE (b QUTES TLS QUQPOPES T€ QUTIOTOLYX QL AT AOK.

To ubro wov éxeL TpayuaTLkn) onpuacic elvar n Aoyikn yewpet pic. AvTi elval kaw n arm’ avTnon wov
Séxeraun 7o BIOS Orav pwt’ ael To §ioko “Toia elvan n) yewper pia oov;” Emerta, xpnopororel avTii T
yewpeTpia v vae arokTrioeL TpOo Baon oTo dioko. Kabds To FreeBSDypnopomoiel 7o BIOS kat oo T
ekkivnon, elvar ToNO onuavTikd n yewpetpia auTr) va elvalr owot. EldtkOrepa, av éxere meptooOTepa
aml éva AetTovpyik o cvoTHRATA 0TO 0io KO, TPéTeL OAQ Vo ovpudwroy 0o0 agop” o T1) Yew eT pla.
Avagoperik’ o O éxeTe cofap a mpofSApaTa kat a TNy exkivnon!

Twa diokovs SCSIn yewperpla mou wpémer va x pnotpomonbel, e€apt arar ard To av elval
evepyomoLnérn N vTooTpLEN eRTETaUéVNS e appaans (auTd ovxr a avadéperal ws “vmooTrptén yia
diorkovs DOS >1GB™} k' att avtioToryo). Av elval amevepyoronuévn, x pnotpomroriore N kuAivdpovs, 64
KePaAéS kat 32 TouelsITpoxt «, Omov To N elvar n xwpnTikOTNTA Tov diokov e M B. Twa map” aderyua,
v éva dloko 2GB, 0a mpémer va éxere 2048kuvNivd povs, 64 kepaés, kat 32 TouelsITpoxt a.

Av elvan evepyomonuévn (kaw ovxv a mapéxeTal érol HoTe va EEmepriodrTal K amoLoL TEPLopLo Lol 0TO
MS-DOS®)kar n xwpnTikOTnTQ TOU dlokov elvar peyaOTepn ard LGB, xpnotporojore M kulivdpous,
63 Touels av’a Tpoxt a (Oxt 64) kaw 255 kepalés, Omov Meivaw n xwpnTikOTNTQ TOV diokov oe MB,
Svoupepévn pe o 7.844238 (V). Eou, oo Tap aderypa pas, o Siokos Twy 2GBfa eixe 261 ku\ivépovs, 63
Topels av’ o Tpoxt o kaw 255 kepaés.

Av dev eloTe alyovpos yia To Tapan avw, 1) av To FreeBSDamoriyer oty avixvevon mns cwoThs
VEWUET PLaS KAT . TNV €YRQT QOTao1), 0 AQTANOVTTEPOS TPOTOS YLO VQ TO TAPQAK QUETE, elval ouvnbws
va dnurovpynoete éva urkpd drapépiopua DOSoTo dioko. To BIOS émerta O avixveboer ) cwoTn
YewUET plar, Kot pmopelTe ™ avta va drayp arpete To drapépiopua DOS péoa amd Tov erefepyaoti
kaTaTpnioewr, av de Oéete va To kpatnoete. Mmwopel woTOoo0 va e ANoeTe va To adnoeTe, Lo va
TpoypappaTiCeTe K apTes SLKTVOU Kot YLaw QANES, QUTLOTOLYES, €EPYQTLES.

Evadartic’ a, vr’apxet éva eebfepa drabéoipo BondnTikd mpdypappa 7o omolo StavéueTal e 7o
FreeBSDraw Aéyerau pf di sk. exe. MmopeiTe vae To Bpeite oTov vrokatr aloyo t ool s oro CDROM Tov
FreeBSDy o7 dukTvakés Torobeoies FTPTouv FreeBSDT o mpbypaupa avtd propel va x pnoporoinfel
Y Ve QuakaNOYEL T YewpeT plae X protpomolelTal and Ta ada AetTovpyik a cvoTiuaTa oTo §ioko
mou xpnoipororelTar. MmopelTe va ero” aryere amevleias auTn TN YewueT plae oTov eme€epyaoTi]
KOTQT 10 EW.

14. Y7 apxovr K amworol wepLopLo ol oTo Tws TPETEL Var Xwplow To §LoKO;

Noaw. pérer va feBawwbeite 0T 1 puCuki) (root) kar atunon Bpiokerar kK atw amd Tovs 1024kvAivdpous,
wote To BIOSva pmopel va ekkivioer Tov mupriva amd avt. (Enuewote 6L auvtls elvan évag
meptopLouls oro BIOS Tov PC,kaw 6yt oo FreeBSD).

Twa éva dioko SCSI,ovvnbws auvtd onuaiver 6t n puCikn kat aTunon Ba Bpiokerar oo wpwTa 1024MB
(r oTa mpTa A096M B aiv X pnoLiOoTOLELT QL 1) EKTETQUEVT) WET Qppaan) - deLTe TNV TPONYOU LEVT)
epotnon). L'ua diokovs IDE, To avtioTorxo 6pio eivar 7o 504MB.

15. Fivar cvpBato 7o FreeBSDue mpoyp appara diaxelprons diokwr (disk managers);

To FreeBSDavayvwpiCer kaw emurpémer ™y x prion Touv Ontrack Disk Managel\er vroomnpilovTar “ailot
dLaXeLpLoTES dloRWU.
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Av 0élete am s va xpnoporomoere To dioko e To FreeBSDgev xpel aleote diaxetpior diokouv.
A\ pvbuiore To dioko yia oo Teptoobrepo xWpo pumopel va der To BIOS (cvvnbws 504M B), kat To
FreeBSDAa avaka Oyer mboo eAebfepo xwpo éxere omny mparypuatikOrnTa. Av xpnoiporoielte K amoro
Tadl dioko oe eAeykTr) MFM, iows va mpémer va meiTe oro FreeBSDrboous kulivdpous va

XPNOLILOTOLTEL.

Av OéleTe va xpnopomojoere To dioko 7000 e To FreeBSD 6o kaw pe kK amoro “ado Aettovpyik0
oOoTnua, Qo wpémer va pmopelTe vae To K aveTe xwpls draxeLpioTri diokov: amAds BefatwbelTe OTL TO
drapépiopa exkivnons Tov FreeBSDrabfls kaw n kat atunon Tov " aA\ov AetTovpyikod ovoTiuaTos
BpiokovTar péoa orouvs mpwTovs 1024kv\ivdpovs. Av eloTe aprer a mpooerTirOs, éva dtapépLo i
exkivnons (boot) ueyéfouvs 20MB O elvar apreto.

16.0rav exrwd To FreeBSDywa mplotn dop o, T prw To piivupa M ssing Qperating System T
ovufBaivet,

Avtn elvan pa kAaoLkn wepinTwon dLévelns petaéd Tov FreeBSDrar Tov DOSY Kk amorov "aXov
AELTOVPYLKOD OXETLR o jue TNV LOéa ToU €xEL TO KaBéva Yo TNV YewpeT piae Tov diokov. O TpémeL var
eraveykataoTrioeTe To FreeBSDaAN a mnplrTas mpooestik’ a Tis 00nyies mov ddoaie TLo ™ avw, €ival
oxedOv aiyovpo 011 o Taw KaTadépeTe.

17.Twari dev propd va ovvexiow mépa amO Ty mpoTpomn) F? Tov SLaXeLpLoTi] EKRIVNOTNS;

Avt0 elvar "addo éva oOumTwia Tov TPOoBNIIUaTOS TOU TEPLYP QPETaL TTNY T PoNYoU wern epoTnon. Aev
ovumintTerL n yewpet pice Tov BIOS pe avt Tov FreeBSDIAv o e eykTiis 17 7o BIOS cag vrootnpiCel

HeT agpaon KuAivdpwr (cvxv a avadéperar we “>1GB drive support”) dokip acte va aAN afete auTi ™)
T KoL va eraveykaTaoTroeTe To FreeBSD.

18.1lpémer va eyraTaoTriiow ONo Tov Tyaio kKOOLKQ,

Tevik’ ar, Oxt. QoT000 oas oVVLOTOU JUE VA €YRATAOTNOETE, WS €N QXLOTO, TOV TNYQLO KWOOLKQ TT)S
dravouns base, o omroios mepidauS aver aprer a amd Ta apyeia Tov avagépovTal €00, Kabds Kal Tov
Tyalo kOILka TNS dravouns Sys, n orola weptiau3 aver Tov Tnyalo kOOLka Tov TVPRVQ. Aev vTT apXEL
woTO00 K atL 0TO0 CVTTNIQ TO 0T0Lo Vo aerauTel TNV VTQpEN TOU TNYQLOU KWILKQ YL VO AELTOU pYNoEL,
exTOs aml 1o TpPbrypapupa pOlutons Tvpnva config(8).Me e€aipeon Tov Tyaio KOOLKQ Tov TV PNV, 1)
o1 TOU TUOTIUQTOS UETQYNITTLONS QS ELVQL TETOLQ, (WOTE UTOPELTE T QUTQ VA TPOTQPTTETE TO
0évTpo Tnyalov kWoLka péow NFS (ko pe dtkaudpata pbro av” ayrwons) kol ™ all va uropeiTe va
onpLovpynoete véa ekTeNéatua (AOyw Tov TEPLOPLO LoD TOU VT QuPX €L OTOV TNYQLO KWILKQ TOU TV PNV Q,
oag ovvtoToU e Vo uny K QueTe Ty wpoo aptnon arevbeias oTov kat aloyo l usrlsrc, adN a va
XPNOLUOTOLNOETE K amore aAAn Tomobecia kol va dnpuLovpyioeTe Tovs kaT aAANAoOUS avuBoLkoDs
0€0 oV TOU Vo QUTLY P aupovr TN douT) TNS KEVT PLENS LEPAPXLAS TOU GEVT pou TNYalov KWILKC).

Av éxere "aueca duabéoLio Tov Tnyalo KOOLKQ, Kol YYWPICETE TWS VA UETAYANWTTLOETE Evar ONOKAT PO
oOoTnua and avtlr, o drevkolvvbeiTe ™ apa ToAO OTrav avafabuilere To oboTnu oOs o€
HEANovTLRES exd00ers Tov FreeBSD.

T va emiAé€ete éva vmooOvodo Tov Tyaiov kOoLka, anO Ty emAoyrj Distributionsrov epyadeiov
EYRAT QOTQONS OCVOTHUATOS, EMAEETE TO pevod Custom.
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19.Cpel” aleTat va ¢ alw Tpooapuoo uévo Topnra;

E dnutovpyia evOs véov mupriva fitar apxik a oxedOv vrox pewTik0 Brijie o€ i eyRaT aoTaon
FreeBSD AN « ov o mplopates ekdboeis éxovr wpenbel aml tnr ecoaywyn arodnt a pt\ikbrepwy
mpoypaup atwy pObuions Tov Tupnva. Aw6 To FreeBSD 5. Xkaw et «, elvan apret a €0k0Mo va
pulpioeTe Tov TUPRYQ X PNOLILOTOLIVTAS TO TOAD Lo €VENLKTO oVoTnue Twr "hints" Ta omoia pmopeiTe
va pvlpioere onr wpotporn Tov loader.

Evdexouévws va aliCer arbua va dnutovpynoete éva véo mupnva o omolos va weptéxel udro Ta
TPOYP QupuaTa 001 yNaNs Tov X pel aleTTe, YL Ve YANUTWOETE K amola pikpn) moo0rnTa prnuns RAM,
adXN « auTl dev elvar mAéov amapaliTnTo YL T TEPLOTOTEPQ TUOTI LT L.

20.Twa Tovs kwdLkovs Tpbo Baons Twr X pnoTwr, va xpnovuororiow DES, Blowfish,j MD5 kwidtkomoinon,
kat Tws Ba kaboplow TL Ba x pnoLpomoroVy oL X proTes o,

E mwpoemi ey uévn popdn) kpumroyp adnons yia kwdtkots oto FreeBSDelvar To MD5. E vevikr avtTidnyn
elvar OtL Tapéxovy KaXOTepn acd alewa oe oxéon pe Ty wTapadooiakt) wopdn Tov UNIX mov BacileTau
oTov aAyOptfuo DES Or kwiikoil DESelvar akbua dtabéaipor, av xpel aleTar va dvaporp” aoeTe To
QPXELO TWV KWOLKWY TaS 1€ TAAMOTEPQ NELTOVPYLK ( CUTTHUQTQ, TQ OTOLQ X PNOLUOTOLOVY akOUa TO
TaAOTepo kat AiyOTepo aopalés obomnua (elvar dvabéoipa av eykaTaoTioere ™ dravoun) “crypto”
puéow Tou sysinstallj eyrabioTdvTas Tov avtioTorxo Tyalo kWdLka av K aveTe eyraT aoTaon péow
myaiov kOILka). Av eykataoTioete Tis BiBAtodrikes Cryptofa pumopéoere emions va X pnoLpomoLtioeTe
rkpurToyp adnon Blowfishn orola elvan axbua wo aodais. To wora popdn KwLky X pnoLiLomoLeiTal
Y Tous véous kwitkols, eEXéyxeTar amd Tnr dvvaTOrnTa ecodiov “passwd_formatsro

/etcllogin. conf, 1o omolo maiprer Tis Tipés “des”, “bIf” (av elvar dvabéorun) 1 “md5”. Aeite Tn ce\ida
manualrov login.conf(S)yia mepiooOTepes mAnpogopics oxeTik o e Tis dvvaTdrnTes eLodiou.

21.Twati evd n dokéTa ekkivnons ekt ael kavovik o, kpep el amny ofOvn Probi ng Devi ces. . .

Av éxere eyraTeaTnuévo 0dny0 IDE Zip® 7 Jaz®,aparpéote Tov kar EavampootabioTte. E diokéTa
ekkivnons pmopel va pmepdevTel amd auTols Tovs 0dnyols. MeT o Ty eyrkatr aoTaon Tov cUoTHHATOS,
umwopeite va Eavaovvdéoere Tov 0dny0. EvemioTobue 011 7o mpdBAnua avtd o dropbwlei oe emOuevn
érdoan.

22.Twati ralprvw To pirvua X afous pani ¢ can’t mount root 6rav exkivd To cOOTNUQ VLo TPOTY
dop a pet’ o TNV eyraT aoTao;

To o alua avtd Tpoépyerar amd TNy aOyxvon Tov TpokalelTal e€alTias Tov dLadopeTikol TpOTOU e
Tov omolo To BIOS kaw 7o boot blockavridaus avovrar Tovs orkAnpois diokovs. To wpdBAnua cvvnbws
eppaviCerar oe ovoTipata pe §0o diokovs IDE, etdik’ o 0Tar ov diokor elvaw master §f ubrow Tovs) o
rkabévas o1o 51kl Tov eheykTn) IDE kaw pe 7o FreeBSDrva elvar eyraTaotnuévos oto dioko mou
BpiokeTar oTo devTepetovTa eeyrTr). To boot blockvouiCer 6t To cdoTnua elvar eykatTeoTnuévo oTov
ado (o devTepo dioro Tov BIOS) v o mupnvas avabérer Tov TplTo §LoKO 0TO JEUTEPEVOVT O ENEYKTT],
ad2.Mer" o mnr avixvevon Twr cuokevwr, o Tupnras Tpoorabel va Tpocaptrioer auvTO wou To boot block
mioTebeL OTL elvan 0 dlokos exkivnons, ad0evw onr wpayuaTikdryTa elvar o ad2kar pvoik’ «

amoTvyx avet.

T va dropbloere To TpOBANua, K avte éva amd Ta Tapak’ atw:

1. EraveskivnoTe To oOoTnua ko TiéoTe Enter omnu wpotpomn Booti ng kernel in 10 seconds;
hit [Enter] to interrupt.MeTov Tp0mo avtl o Byeite oTo wpldypappua Tov GopTwTI] ERKIVNONS.
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Katbmww vp arpre set root _di sk_uni t ="disk_number " .Todisk_number 6« elvar0 av 7o FreeBSD
elval eykaTeoTnuévo oTo mastenioro Tov wplTov edeykTr) IDE, 1 av eivar eykaTeomnuévo oto slave
0LTKO TOU TPWOTOU ENEYRTN, 2 av elval eykaTeoTnuévos oTov masteioko Tov devtepedovtos IDE
KavaAot kot TENOS, 3 av elvan eykaTeaTnévo oto slavedioro Tov devTepevovtos IDE kavalio?.

Ereita vp arpre boot , kaw 7o ooty oas Qo Tpémer va ekkLvTioel kKavovik a.

la va & avere pbripn avrn Tny addayn (Wote va uny xpel’ aletar va K avete To Tapam avw K abe
Qop a Tov emavekkLveiTe 1) evepyomoreiTe To FreeBSDunx avnua oag), B alte Tn ypapuun
root _di sk_uni t =" disk_number " oT0 apxeio/ boot /| oader. conf.|ocal.

2. MetakivnoTe To §ioko Tov FreeBSDoTov mpwrebovTa e eykrn IDE, WoTe ov orkAnpol diockol va eivan
cvvexOpueroL.

23.Tlowa elvan T Oprar TNS PUNums;

To 6pro elvan T 4 gigabytesre pua cvvnbiopévn eysar aocTaon oe apxiTesTovik i386. ZexivdvTas ard
715 ekd0oers FreeBSD 4.%aw 5.1, umootnpileTar kat meprooOrepn pvnun pwéow Tov pae(d)Cpel aleTan
woTO00 v PETYAWTTLOTEL Eav’ (v 0 TUPTIVQAS TEPLAQLLS QrovTas Kot pitee EETpa emLAOYT Yia TNV
evepyomoinon Tov PAE:

options PAE

To FreeBSD/pc98 et Opro Tar 4 GB uvnijuns, kot dev pumopel va xpnotpomroinbel PAE oe avrn Tnu
apxtrekTovikr). Yro FreeBSD/alpharo Opio ™ns pviuns e€apt atar ard Tov 70T0 Tov vALKOD TOU
XPNOLILOTOLELT L - Yior NeTTopépetes deiTe Tis Snuewdoers Exdoons T kot yia Alpha. A\es
apxLTekTOVLKES Tou vTTooTnpllovTalr aml To FreeBSDéxovr aprer a peya vTepa Oewpntik’ a Opra
OXETLE « e TN péyroTn mooornTa uvnuns (moAX a terabytes).

24 Tloww elvan T Gprae Tov cvoTiuaTos apyelwy ffs;

T cvomipara apyeiwy ffs, 7o péyioro Oewpnrird Gpio eivar Ta 8 terabytes (2G blocks), 167 B via
wpoeTiAeyuévo péyebos block rwr 8K . Yirnu mpayuarikdrnra, vr apyetr éva apxikl Gpro 1 terabytep A\ «
L€ K QmoLes eTaTpomés, eivar dvvaTOr va dnutovpynbody (kar v’ apyovr) cvoTiuaTa apxeiwy
ueyédous 4 terabytes.

To péyioro péyebos evls apyeiov oe éva otornua ffs eivar mepimouv 1G blocksy; 4TB pe péyefos block rwr
4K.

DRIaéao 3-1 M éyiora peyédn apyeiwy

M évefos block fs AevTovpyel TPETEL VO NELTOUPYEL
4K 47-1 >4T

8K >32G 32T-1

16K >128G 32T-1

32K >512G 64T-1

64K >2048G 128T-1

Orav To péyebos block Tou fs elvar 4K, Aevrovpyoiv Ta Tpur X o éppeaa blocks (triple indirect blockskac

21



EaoUeagi Fyrar aoraon

Ta T avta Qo énpene va wepropiCovtar ubro amd To uéyioro aptdud blockrov pmropel va avarapactalbel
e ™ xpnon T AoV éupeowr blocks (repimov 1KN3 + 1K 2 + 1K), AN a Te Ak’ a 0 mepropro puls opei et
oe éva (N abos) 6pro 1G-LoTous apifuois Twr blocks.To Opro orovs apifpoits Twr block fa érpeme va
elvar 2G-1.Y7" apxovv K arora wpoBNijuarTa 0rav o aptfuol Twr block rouv fs tAnol alovr To 2G-1,
adN « Téroror apiBuoi block dev pumopodr va wpooeyyioTody 6rav To uéyehos block fseivar 4K.

Tiov peyédn block 8K kaw peyalrepa, Ta 1 avrta Qo énpeme va wepropiCovtar aml 1o Opro 2G-1LoTouvs
aptBuois Twr blockTou fs, aAN a omnv TpaypaTikOTNTQ 0 TEpLopLo ubs odeieTar oo X abos Gpro 1G-1
oTovs aptfuots Twr block rou fs. H xprion Tov owoTod opiov Twr 2G-1 blocksdnuovpyel mp aypare
TPOBANpOT .

25.Twari maipvw 1o pivvpa X abos, ar chsw. readi n. f ai | ed per o Tv peT@yAOTTLION Ko ekkivnon
véov Tupnra;

Twari o muprivas ocag kat To vrOlorTo Tov Bacikot cvoThuaTos (World) elvar ekTOs cvyxpoviopod. E
Aettovpyia o€ quTy TNV KatT acTaon dev vrooTnpileTal. BefawwbelTe OTL X pnoLinomoLelTe TIS EVTONES
nmake buil dwor | d kar make bui |l dker nel via va avafabuioere Tov mupnva oas.

Mmopeite va ekkivnoete opiCovtas Tov mupriva arevfeias amd 7o deOTepo o1’ adio, wéCovTas
0moLodNTOTE TANKT PO 1WOALS delTe To | kaw TpLy Eekwvnoer o loader.

26.F eyrkat aocTaon katappéel kat a mny exkivnon. TL uropd va K avw;

Aok aote va amevepyororioere Ty vrooTipeén ACPL. MO Eekivnoer o popTwTiis exkivnons, TéoTe
To TANKTpo space. TwioTnua oas fa eppavicer

K

o are

unset acpi _| oad
Kot koTOTLY

boot

Oci&éh6aéo

1. Ye éva e-mailamd Tov Keith Frechette kf r echet @is. i bm con.
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E&doUeaéi 4 Soubardrnra TAuko

4.1 Tevik o

1. 0é\w va ayop acw vALkO yia To FreeBSDovornua pov. Tovo povtédo | 1 apra | ToTos eivar To
KaAOTEPO;

T apyovv cvvéxera aulnrioeis yra 7o Oépa auTd oTIS AOTES NAEKT pOVLKEOD TAX VI POELOV TOV
FreeBSD.AvuT6 wotboo elvar avapuevOuevo, kabis 7o vALKO Twr vToloyioTdr adX alel ToND vy priyopa.
Euels e€arorovfobue va ovvioTod e e éupaon, va dwaf’ acere Tis Snuewdoers T kot Tov FreeBSD 9.1
(http://www.FreeBSD.org/releases/9.1R/hardware hirBl4
(http://www.FreeBSD.org/releases/8.4R/hardware html va ¢ afete oTa apyeia
(http://www.FreeBSD.org/search/#mailinglists)v Aoty nAekTpovikod Taxvdpoueiov, Tpiv apxloeTe Vo
PWT T€ TXETLR (v € TO TEAEVT QL0 Kl KaADTEPO VALKO. Elvar aprer a mibavl va dvamiotdoeTte, OTL Lo
70 UAkO mov avalnT aTte, vmpée oxeTirn ovlrTnon wOis Tpww pia eBdou’ ada.

Av " axvere yia popnTO vTONOYLOTT], ENEYETE T apx el TTiG ANloTas NAERT povikol Taxvdpopeiov
freebsd-mobile (http://lists.FreeBSD.org/mailmarifiito/freebsd-mobile)Acagoperis’ a, p’ aXdov Oa OéleTe va
deite Tae apyela Tn)s freebsd-questions (http://lists.FreeBSD.org/mailristivifo/freebsd-questions) .0 avdr
pLa Aiota mov va eeldikedeTal oTov TOTO TOV VALKOD Tov Y aryVeTe.

4.2 ApxiterTovikés kat EmeepyaoTés

1. Yroornpiler To FreeBSDapyirekTovikés dragopeTikés amd Tny X86;

Naw. Avrij mn otiyun To FreeBSDumopel va exteeotel oe apxiTesTovikés X86 kaw DEC (rwpa mAéov
Compaq) AlphaAnd 7o FreeBSD 5.0cac pet o, vmootnpilovtal emions ot apxiTesTovikés AMD6E4 kau
Intel EM64T,7n IA-64 kafws kar n SPARCB4A®.ApyiTekTovikés mov O vrooTnpllovTal peAovtik o,
mepthapS avovr Tnr MIPS® kar PowerPCM mopeite va eyypageiTe oTis NloTeS Tarxvd pojeiov
freebsd-ppc (http://lists.FreeBSD.org/mailman/liifreebsd-ppcka: freebsd-mips
(http://lists.FreeBSD.org/mailman/listinfo/freebstps)avrioTorya yia wAnpogopies oxerik’ o pe Tnr wpdodo
TWY €EPYQOUIV 0€ QUTES TIS QpXLTERTOVLRES. Diar yevikés mAnpogopies oxeTiR o jie Vées apXLTERTOVLRES,
eyypadeite oTny nAexTpovikn NioTa Tov FreeBSDywa Tis un-Intel mAardpOpues
(http://lists.FreeBSD.org/mailman/listinfo/freebptitforms).

Av o unx avnua oas elvar dtapopeTirnis apxiTerTovLkns kot X pel aleoTe AetTovpyikd ‘aueoa, oas
ovvioTobue va piere pua pati’ a ora NetBSD (http://www.netbsd.orgf) OpenBSD (http://www.openbsd.org/).

2. Ymoornpiler To FreeBSDXvuuer purii Hovere€epyaoia (SMP);
Nat. To SMPyiTav evepyomonuévo amd wpoemiloyn orov mupriva GENERICHIn amd To FreeBSD 5.2.

E apyxikn mpOhecon NTav va elval evepyorotniéro emions amd TpoemiAoyr) kal oTov Tupira TS €K000nS
5.370v FreeBSDaA\ a A\oyw k" arowwr mpoBAnu atwyr omny exTéleon Tov mupnva SMPoe unxaviuara

23



EaoUeagi Svpupardrnra Y Aukod

XWPLs ToAaT AU emeepyaoTés, amodpacioTnre va peiver averepy0 wéxpL TNV QUTLUETWTLON TOUS.
AvrOwoTO00 amoTeel TpoTepadTNTA YL TNY ékdoon 5.4Tov FreeBSD.

4.3 YkAnpol dlokor, pov ades Tawviag, odnyoi CD kar DVD

1. Mo €ldn orAnpiov diokwr vrooTnpiCovTar awd To FreeBSD;

To FreeBSDumoomnpiler pov” ades diokov Twr Torwr EIDE, SATA, SCSlkar SAS (ue Tov kat aiinio
ovufarl e\eyrTn) — delTe Tnr emOuern evOTNTA), KABWS Ko OAOUS Tovs 00N YOS TOU X PNOLUOTOLOVY TO
apxuk6 interfacerns “Western Digital” ¢n\. MFM, RLL, ESDI ko ¢pvok’a IDE). lows va um Aevrovpyrioovr
K amotor eAeykTés ESDlmou xpnotpororobr un-rororownuérvo interface K a dTepa va mapaueivere oe
interfacesrdmov WD1002/3/6/Tkar avTioTorya Tovs.

2. oo eXeyrTés SCSI SASvmooTnpiCovTad,

Aeite Ty TApn ANioTa oTis Ynuewdoers Y kot Tov FreeBSD 9.1
(http://www.FreeBSD.org/releases/9.1R/hardware hirBl4
(http://www.FreeBSD.org/releases/8.4R/hardware html

3. T m0moL 0dnyv Tawvias vrooTnpiovTa,

To FreeBSDumooTnpiler 0dnyotvs SCSlkar QIC-36 (ue interface QIC-02)Iept aus avovtar odnyol 8-mm
(yvwoToi ws Exabyte)kadus kaw odnyol DAT.

Opiopévor amd Tous TpdTous 0dnyois 8-mmier elvar tdiaiTepa ovpfatol e SCSI-2,kaw pmopel vaw uny
Aetrovpyobv tkavorounTik’ « e To FreeBSD.

4. Yroornpiler To FreeBSDuov ades evalayris Ty (tape changers);

To FreeBSDumootnpiCer pov” ades evaliayrs omov SCSlue v xprion tns ovokevns ch(4) kaw ™
evTons chio(1). Mmopeite va BpeiTe Tis AemTopéperes o xeTik’ a e Tov TpOmo eAEy XYoL TNS ov adas
eval\aynis otn oceAida manuakrov chio(1).

Av dev xpnorpororeite To AMANDA 17 K amoro "ado Tpoibr mov va yrwplCeL Tws vaw XELPLOTEL TNV

pov” ada evaidayns Tawdr, Qo wpémer va Qv aote 0T yevik o Ta wpoyp” aupara yrwpiovy pubro mws
va kivnjoovy e Tawic anl éva onueio oe éva ' alo, kat Qo Tpémel eoeis va onpewdoeTe oe wora Oéon
(slot) BplokeTaw n Tauvia, kaw o€ mowa Oéon mpémer vae ™ aeL m Taurvia wou BplokeTal quT TN OTLYUN
uéoa arov 0dny0.

5.1locor 00nyoi CDROM vrooTnpilovTar and To FreeBSD;

YroornpiCerar ororoodnmore 0dny0s SCSlrov elvar ovvdepéros oe avtioTorxa vrooTnpLlOuero
ENEYRT).

YroornplCovTar akbua Ta akdlovba un-rvroronuéva CDROM interfaces:

- Mitsumi LU0O2 (8bit), LUOO5 (16bit) and FX001D (16hbitvydrnras 2x).
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- Sony CDU 31/33A

- Sound Blastepn-SCSI CDROM

+ Matsushita/Panasonic CDROM
« IDE CDROM ovuBar a pe ATAPI

O\es o1 K apres mov Sev efvow SCSleivar yevik” o e€aupetir’ a o apyés OTay ovykpivorTon jie
avTioToryovs SCSlodnyoits, kar K amoror 0dnyol TOmov ATAPI lows var um Aevrovpyioovw.

Ta erionuoa FreeBSD CDROM ISOsafws kaw oo CDROM ard To Daemon News:aw 7o FreeBSD Mall,

vrooTnpllovr exkivnon arevleias amd To CD.

6. ITocor 0dnyol CD-RW vmooTnpilovTar and To FreeBSD;

To FreeBSDumootnpiCer omorodnmore 0dny6 IDE CD-R17) CD-RW cvufaré e ATAPL. Aeite 7o burncd(8)
YL NETTOUEPELES.

To FreeBSDumootnpiCer emions omorodnmore 0dnyd SCSI CD-Rj CD-RW. EvkaTtaoToTe kot
xpnotporotioTe TNV evToAn cdr ecor d amd Ty cvAloyn Twr POrtsn anl rakéro, kat BefaiwbheiTe 1L
EXETE EVOWUATWOOEL OTOV TUPNVQ 0O TN CVTKEVT) PasSs.

7. YmoornpiCer To FreeBSDodnyois Zip;

To FreeBSDumootnpiCer eyyevws odnyois Zip SCSlkar ATAPI. O odényoi SCSI ZIPumopodr va
Aevrovpynoovy pbro av éxovr pvbuiorel oe SCSIIDS 57 6, aAN « av To vrooTnpiler o eeyrTris SCSlmov
XPNOLUOTOLELTE, UTOPELTE AkOUQ Kol v ekkLvnioeTe aml avTols. Acv elvar Eex’ abapo moror eNeYRTES
SCSlumootnpiCovr exkivnon amd ocvokevés pe ID diadoperikd amd 01) 1, éror o wpémer va
ovpPovievbelTe TnY TeRuNpPiwon TOV ENEYRTT] oas, av BéNeTe va X prioLpoTotioeTe quTr TN dvvaTOTNTA.

To FreeBSDumooTmnpiler emions odnyois Zip wap aAAnAns 00pas. BefawwbelTe OTL 0 Tupnvas oag
TEPLEXEL TQ T POY P QT 0011 YNoNS YL TIS cvokevés scbus0, dao, ppbus0, kaw vpo (o Tuprvas
GENERICrepiéxer Ta m° avta ekt0s amd 7o vp0). Me xprion quTr Twy Tpoypoap atwy 00Nynons, o
00ny0s NS Tap aAAnAns 00 pag Oa Tpémer va elvar drabéoipos ws ocvokevt) | devl daOs4. MmopeiTe va
TPOCAPTNOETE 0LTKOVS X PNOLUOTOLOVTAS TNV evToA) nount [ dev/ da0s4 / mt 7 (yia diokous mou éxouvr
drapopdwlel péow dos)rnr mount _nsdos / dev/ daOs4 / mt.

Avaf aoTe emions To FAQ oxeTik’ a e apapod pevous 0dnyols oe emOuevo onpeio avTod Tov Kepalaiov,
Kalds Kaw TiS onueldoels oxeTik’ a e Ty “Sraplpdwon” oTo ke alawo AvcxelpLons.

8. YmoornpiCer To FreeBSD Jaz, EZaL "aA\ovs adaipod uevovs 0dnyois;

A0S Aevtovpyotr. Ou mepioobrepes amd Tis ovokevés auvtés elvar SCSlkat érot deixvouvr oar SCSI
diokor oTo FreeBSDT o IDE EZ eppavilerar oav odnybds IDE.

BepawwbeiTe OTL éxeTe evepyomonoer TUXOV e€wTePLKES CUTKEVES TPLY ERKLVNOETE TO TOTTNIA TOS.

T va adAN alete péoo amobnrevons ev bpa Xettovpyias, eAéyETe Tie mount(8), umount(8)sar Tnr
camcontrol(8) {.a cvokrevés SCSI)7 atacontrol(8) {ia cvokevés IDE), kaw emions
TIS CUCNTIIOELS TXETLR Qv e TN X P1ion apalpoluevwy 0dnydv oe enOuevo Tunpua Tov FAQ.
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4.4 TIAnKTpoAOYLQ KoL TOVTKLO

1. Yroornpiler To FreeBSDro USB wAnkTpoAbyLo pov;

To FreeBSDumootnpiCer eyyeros USB mAnkTpoAbyLa. Evepyomowiore ny vrootiiptén USBoTo
/etc/rc.conf.

MM evepyomownbei n vrooTripi&n USB wAnkTpoloyiov oTo oomnua oas, 1o TANKTpoAdyLo TOTou AT
avayvwpiCetar ws | dev/ kbd0 kaw To USB ANkt poAGyLo yiverar | dev/ kbdl, av eivar kot Ta §00
ovvdepéva oto oboTnua. Av vr apxer pbro 7o USB mAnkTpoAdyLo, O avayvwproTel ws | dev/ ukbdO.

Av 0élete va xpnoiporowioere To USB TANKTpoAOyLo oTnr kovoOAa, Oa Tpémer va dnddoeTte
ovYKERPLULEVQ oTOV 001Y0 TNS KovoOAas va xpnotporowioel To v apxor USB wAnkTpoAdyLo. AvTO
umopel v yiveL eKTEANOVTAS TNV akONovln evToNT] ws 1€pos TNS dLadikaoias apXLKOTOINoNS TOU
OVOTNUATOS:

# kbdcontrol -k /dev/kbdl < /dev/ttyv0 > /dev/null

Mapatnpiore 0T av 7o TANETPoAGyLo USB elvar To povadik® TAnKTpoAdyLo, O elvan dtabéoiio ws
/ dev/ ukbdO, ko n) evToA o delxver Orws Tapark” aTw:

# kbdcontrol -k /dev/ukbd0 < /dev/ttyvO > /dev/null

Eva kab puépos yia va mpoobéoere Tnu mapar avw evToMn, elvan To apxeiol etclrc. i 386.

Mg viver avt0, 70 USBTANKTpoGyL0 Oa wpémer va AetTovpyel katw oto C weptS allov, xwpis
av aykn eLdLkr pvluicewr.

E ev Oepuwr ovvdeon kaw amoovvdeon USB mAnkTpoloyiov, lows va un Aettovpyel akbua owot a. Xag
oVVLOTOO pE VO CVVOETETE TO TANKT POAOYLO TPLY TNV EKKIVNOTN) TOU TUTTIUATOS, KL VO TO QdrjoETE
oVVENEVO péx pL TOV TepuaTiopl, yia va amodOyeTe TuXOV TpoSATuaTa.

Acite 1 oeAida manual ukbd(d)yia TeproaOrepes mAnpodoplies.

2. Exw éva pn-rumisd movtike Tomov bus.Ilws fa o pubuiow;

To FreeBSDumootnpiCer movtikia TOmov buskar Tov 70mo InPort busand karackevaotés Orws Microsoft,
Logitechkatr ATI. O mvprirvas GENERICHer mepiéxer Tov arapaitnTo 0dnyd cvokevnis. o va

mep\ affeTe To wPOYpapee 00N yNoNs oo dLkO Tas TPooapoo évo Tupnva, TpoobéoTe Tnr akdlovldn
Ypauun oTo apxeio puluioewy Tupnva:

devi ce nse0 at isa? port 0x23c irqg5

Ta movtikiwa TOTOU busSovrnbws épxovrTar pe dikés Tous K apres emékTaons. Evdexouévws va éxere
dvvardrnTa va pvbuicere Tny K apra oe diagoperiki) drebBuvan 00pas kaw IRQ arnd avt a wou
palvovTar Tapan avw. SvufovievbelTe To eyxeLpldlo Tov TovTLkLoD gas kot TN oeAida manual mse(4)
Y TEPLoTOTEPES TANPOGOpLES.

3. ws pmropd va xpnopororiow 1o wovTike pov TOmov PSI2 (répras movtikio0” 7 “wAnkTpodoyiov”);

To wovtike TOToU PSI2uToomnpiCeran eyyevds. To arapaitnTo 7plypaupuca 0dnynons, psm
mepL apf averal oTov TUprrQ.
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Av o mpooapuoo uévos Topnras oas dev Tov wepLéxet, mpoobéoTe Tny akB ovln ypauun oTo apxelo
pubuiocewr Tupnva, kKot peTay \wTTIioTe oV’ o ToV TUPNYa 0as.

device psnD at atkbdc? irq 12

MO o Tvpiras avixveboer cwoT « T ovokevn) psd kot « TNy exkivnon, Befawwbeite 6L v apyxer n
avTloToLxn KaTaxwpnon yia 7o psnd oTov kot aloyo | dev. Mrwopeite va To dnutovpyrioere
vp aporTag:

# cd /dev; sh MAKEDEV psnD

Orav éxere eLaéNberL ws xpnioTns r oot .

OciaRu6éG: Mmopeite va mapadeitpere avt6 To Bipa av xpnopororeite FreeBSD 5.0-RELEASE 7 vedTepo
pe evepyorornpévo To devfs(5), kabls Ta arapaiTnTa apyxeia cvokevdr Ba dnuovpynfodr avTOuata
K atw ard Tov kat aloyo | dev.

4. Eivaw dvvarOr va xpnoporotnbel 7o movtike pe K amoto Tpomo é€w amd 1o weptS aov Tov
ovoTnparos X Window;

Av X pnoLpomoLelTe To TPOETIAEY UEVo POy pauitce 001ynons kovodlas, Syscons(4)umopeite va
XPNOLUOTOLNTETE TO OELKTN TOU TOVTLRLOD TGS 0€ KOVTONES KELILEVOU YLO VO K QUETE QTOKOTT) Kl
emLkOANoN Ketpévov. ExTeAéoTe Tov dadpova Tov movtikiot, moused(8)kar evepyomorioTe To delkTn
TOU TOVTLKLOD OTNY €LKOVLKT] KovaOAa:

# moused -p /dev/xxxx -t yyyy
# vidcontrol -mon

Omov 1o xxxx  elvar To Ovopa CVTKEVTS TOU TOVTLELOD Kow TOYYYY  €lval o TOTOS TOU TpwTokOANoU Tou.
O daipovas Tov TovTLELOD uTopel Vo avaryvwploel auTOUaTA TO €£00S TOU T PwTOKOANOV Yia T
mepLtooOTepa TovTikLA, ekTOS amd Tall a getprar’a povTéla. KabopioTe To mpwrTORoA 0 aut 0 i va
XPNoLpoToLioeTe TNV auTOuaTn avixvevon. Av autrj dev dovAéer, deite ™) oceAida manual moused(8)ia
uLae AMota e vwrooTnpLlOuerovs TUTOUS TPWTOKOAAWY.

Av éxere movtike TOToUv PSI2,amA\ds mpoohéaTe noused_enabl e="YES" o7o apxeiol etcl/rc. conf v va
ekkLvel o dalpovas Tov TovTLkLoD KaT o TnY ekkivnon. EmumpOofera, av embuueite va x pnoipomolelTe
To daipova Tov TovTLELOD 06 ONES TIS €LKOVLEES KOVTOAeS, kaw OxL pOvo oTny KovaO o cvoTHUATOS,
mpoobéoTe Ty ypapun al | screens_flags="-mon" oro/etc/rc.conf.

Orav exTeeiTar o Saipovas Tov TovTLkLoD, 1) TpOo faon oTo TovTikL TpéTel vor ovvToviCeTan peTalD
ToU dapova kaw aX\wv wpoypauu atwy, Orws Tao X Windows. Kour” aéte oo FAQ mnv epltnon
Twari o movTikt pov dev dovAever ota C; yia mepLooOTepes TANpodopies oxeTik’ a pe avTO 10 TPOLAN M.

5.Tws propd va K avw amokonn kot emtkOAANTN) KeLpérou e To TOVTIKL 0€ i KovoOAQ KeLpérou;

MOMis evepyomouioere To daippova Tov TovTLkLoU (0eiTe TNV T ponyol uern evOTNTA), KPATNOTE TLEC LEVO
7o TAKTPO 1 (TO apLoTepO TANKT PO) KOl KLVTIOTE TO TOVTIKL YL Y €TLAEEETE UL TEPLOXT) KELILEVOV.
Karbmv, miéore 70 TANKTpo 2 (T0 eaaio TANKT po) VL& VO TO €TLKOANTETE TNV TEPLOXT] TOV O pojiéc.
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Me ™y wieon Tov TANKTpov 3 (€100 TANKT pov) pmopelTe va  emeRTEVETE” TNV €TLAEYUEVT) TEPLOXT]
KeLévou.

Av 1o movTikL oas dev éxeL peaalo TANKT po, pumopel va OéNeTe va To e€opotdoeTe 1 var AN aeTe Tig
AELTOUPYIES TWV TATRT pwu X PO LUOTOLOVTAS TLS ETLAOYES TOU TapéxovTal anl Tov dalpova Tov
movTikLoU AeiTe T ceAida manual moused(8)ia Tis AemTouépeLes.

6.To movTike pov éxer 6t apopa éEvmva TAMKT pa Kaw podéra KOALons. Mmopd va Tae X proLporotiow oTo

FreeBSD;

E an’avrnon, dvoTuxds, eivar “eapt atad”. Ta movtikia pe éETpa dvvardrnres ovvnbws ararrodv
e€eldLkevpéva wpoyp appaTa 0drynons. Av To wpldypappue 081 yNons Tov TovTLkLOU 1) TO QUTIOTOLYO
TPOYpape TOU XpNoTn 0€V TapPEXOUY TUYKERPLILEVT) VTOTTNPLEN Yiae TO TOVTIKL, Qo AeLTovpyel ws éva
a6 TovTikL 000 N Tpudv TNGKT pwi.

T mbawn xpron s podéas oe mepS alov X Window, deite Tnv avrioTorxn evOdTnTaL.

7. Tlws propd va xpnorporoow 1o wovtike | trackball / touchpadrov ¢opntd pov vroloyiory;

AeiTe TNV am’ auTNon OTNY TPONYOVUEVT) EPITNOT).

8. llws pumopd va xpnoLpomroriow To TARKTpo deleteoto sh kaw csh;

Twa 7o Kélvgos Bourne, mpoobéote Tic akdlovbes ypauués oto apyelo oas . shrc. Aeite emions Tig
oelides manual sh(1lkaw editre(5).

bi nd *? ed-del ete-next-char # for console
bi nd A[[ 3~ ed-del ete-next-char # for xterm

Twa 7o Ké vgos C, mpoahéote Tis akO ovles ypaués oto apyelo ocas . cshrc. Aeite emions mn oceAida
manualrov csh(l).

bi ndkey ~? del ete-char # for consol e
bi ndkey ~[[3~ del ete-char # for xterm

Twa meprooOTepes TAnpodopies, deite avtn ™ oeida (http://lwww.ibb.net/~anne/keyboard.html).

4.5 Yuokevés oeLplarns emLkolvwrias kot ALKTUWoNS
1.Tlowes K" apres dukTOov vrooTnpiCer To FreeBSD;
Twa Ty wApn MloTa, deite Tis Ynuewdoers T Aekod wou Tapéxovtal e K abe ékdoon Tov FreeBSD.

2. Yrwoornpiler To FreeBSD modemsov Aertovpyodv pe n fonberc oyio kot 6rws Too Winmodems;

To FreeBSDumootnpier aprer a software modemge mnv Sonbera emimpOobetouv Aoyioukod. To port
coms/ | t mdmmpocbérer vrooTipién yea modemsrov Saci(ovTalr oTo dnpopiAés KOk wpa Lucent LT.To
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portcomrs/ mvavemumooTnpiCer To modemmouv dvalbdérovr or popnTol vroloyioTés Thinkpad 600 700
s IBM.

Aev propeiTe va eykatTaoTioere To FreeBSDuéow software modentl’o \oyio k6 avrd mpémer va
eykaTaoTabel et o Tv eykat acTaon Tov FreeBSD.

3. T apyer eyyevés wplypappa 0dniynons yia Tis K apres Broadcom 43xx;
Oxt, kot adov dev Ga v’ apée.

E BroadcomupreiTar va §koer dnudoLa mANpodoples oxeTLk o jue TOV Tpory papatLo ul Twy
ONORAN P LUEVWY TNS TTOU X PO LUOTOLOOVT L T€ € plioYés ao¥ppuatwy dtkTOwy, mhavOr emeldn kKot To
T TOU TOUTOOERTN TNS K apTas eAéyxeTal e Tn Borfera Aoyio ko, e va arokTioovy éykpLon
vy Tis K aptes Tous amd To FCC,mpémer va e€aopalicovr Ot o Te kol xprioTes dev Oa eivar oe Oéon
va K avovr pubuioers Omws al\ayr) Tns cuxvOTNTAS AELTOVPYIQAS, TWV TAPQUET pwl dLauOpdwaons Ko
NS LoX0V0S eRTOUTNS. AN v XwpiS TLs TANPOPOPLES T POy pa T Lo 1oV, elvar oxedOr adbraTo va ypagel
7Oy pavpipice 051 YNaN)S.

4. Tlotes K aptes moANaT OV geLprakdy Ovpdr vrooTnpiCovTar ard 7o FreeBSD;

T apyer pra AMiota yia autés omny evOdTnTa 6L apopwr cvoKEVIV
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiibook/install. htmI#INSTALL-MISCyov
E~yxewpidiov.

ArOua palveraw 0L Aettovpyodr kat K amoles kK apTes mou elval avTiypadés embrouwy povTéwy,
eldLk’ o O6oes vrooTnpiCovr OTL elvar ocvpfatés pe Tis avtioToryes Tisc AST.

Acite 1 oeAida manual sio(4)yia meptoobrepes mAnpogopies oxeTik o e TN pOBuLon TéTowwy KapTv.

5.Tws propd va epupaviow Ty wwpotporn) boot:oe uia oeLpiakn kovodla;

1. Anuovpynore mupnra mov va wepLéxer TNy emAoyn opt i ons COMCONSOLE.
2. Anurovpynore To l boot . confi g katw vp are péoa oe avtd ubro Ty emiioyr - P.
3. AmoovvdéoTe To TANKT poAOyLo ald To TVoTN U

AeiTe To apxeiol usr/ srcl sys/i 386/ boot/ bi osboot / README. seri al yia mepooOrepes TAnpodoples.

4.6 Yvokevég nyou

1.Towes K" apTes yov vrooTnpiCovtar and To FreeBSD;

To FreeBSDumootnpiCel § apopes kK aptes nyov, cvumeptdauBavouévwr Twr SoundBlaster®,
SoundBlaster Pro, SoundBlaster 16, Pro Audio Spectrum @BibA xa: Gravis UltraSoundy.a meprooOrepes
TAnpogoples, deite Tis TIAnpodopies Exdoons Tov FreeBSD (http://iwww.FreeBSD.org/releasest) mn ceAida
manual snd(4))Y 7" apxer emions wepropio pévn vrootnpén yia K apres MIDI mov elvar cvpuBatés ue To
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wpOrvro MPU-401. Enions vroomnpilovTal or K aptes mov elvar cvuBatés e To wpdruvmo Microsoft®
Sound System.

OciaRu6e: To mapar avw toxver pOvo yia Tov ol To mpdypayia 0d1ynons dev vrooTnpiCer TvXOV
CDROM, SCSiI 7 joysticks mov cvvdéovTar m°avw oe avtés Tis K apres, ekT0s and Tnr SoundBlaster. Av kot
n dremagn SCSI ns SoundBlaster kabws kar kK amora pm-SCSI CDROM vrooTnpiCovtat, dev pmopodv
woTOoo0 va xpnoiporonfodr yia T dradikaoia ekkivnons.

2. Y7 apxer K amora Moon yia 7o TpdBAnua Tov Nov oty K apTa pov wov vrooTnpierar awd To
pcm(4);
K amoies K apres fxov, Omws 1 €s1370undeviCovr tnv évtaon Tov rjxov oe K abe exkivnon. lpémer va

exTENelTE TNV (kONovln evToN) K abe dop o mou Lk o To pumx avnua:

# m xer pcm 100 vol 100 cd 100

4.7 AX)o v k0

1. Tlotes "ades ovokevés vrooTnpiCovTar amd To FreeBSD;

Aeite To Eyxerpidro

(http:/lwww.FreeBSD.org/doc/el_GR.ISO8859-7/booksiibook/install. htmI#INSTALL-MISC)cae ™0 AioTa
TWY VTONOLTWY TVOKEVWY TOU VTOTTNPLCOVTAL.

2. YrwoornpiCer To FreeBSDoiaxelpion evépyeras yiae 7o ¢popnT0O pov vwoloyLoTi;

A76 1o FreeBSD 4. Xk pet o, vmoornpiCerar o APM o€ ovykerpipéva pnxaviuara. lepioodrepes
TANPOPOPLES umopelTe v BpeiTe aTo apm(4).

A6 1o FreeBSD 5.Xxat pet o, vmoornpiCerar n dvvardrnra ACPl 1y oroia v apyer ae OAovs Toug
o0y x porous vroloyioTés. Mmopeite va Bpeite mepioaOTepes wAnpodopies oro acpi(4).Av éva obornua
vrooTnpiCer 7000 APM Oco kaw ACPI, uropeite va xpnotpomorioere Omoro OéNeTe. Yag cvvioTod e va
dokLp aoeTe kKat Ta 000 Kt v €emANEEeTe auTO TOU KAANOTTEL KANDTEPQ TIS AV QrYKES 0QK.

3. llws pumwopw va amwevepyomorow To ACPI,

Tpoobéote ™n ypapuun
hi nt.acpi . 0. di sabl ed="1"

oTo apxelo | boot/ devi ce. hints.
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4.Tvati To MiCron cdomnua (1ov kpep aeL KaT a TNV €ERKIVNOT;

Opiopéves untpikés Micron vororodr To PCl BIOS ue un rvrorownévo Tp0mo, mpokaAdvTas
mpofAiuaTa otny exkivnon Tov FreeBSD xabfls or PClovokevés dev pvbuiCovrar oTis devfivoers mov
QUapépovTad.

T va rapak’ appere To TpdBANUa, arevepyorouioTe Tnr emehoyr) “Plug and Play Operating Systemr6
To BIOS.

5. E dwokéta exkivnons kpep aer orn pntpusiy ASUS K7V.TIws pmopd va To dtopidow avTo;

Y1is pvbuioers Tov BIOS, arevepyomoriore Ty emeAoyn “boot virus protection”.

6.Twarin PClK apra dukTidov pov g 3COoM®der Aevtovpyel pe To Micron vroloyioti pov;

Oprouéves untpikés s Micron éxovr un-rvmorownuévo PCI BIOST0 omolo dev pubuiCer Tis ovokevés PCI
oTLs drevbfivoels mov avagépovtar. Avt0 dnurovpyel Tpof iuaTa kat a Ty ekkivnon Tov FreeBSD.

T va mapak’ appere To TpdBANUa, arevepyorooTe Tnr emehoyr) “Plug and Play Operating Systemr6
To BIOS.

7. E PCMCIA k" apta ppov dev Aevrovpyel. BAémw 1o e£ns unrouca: “cbb0: unsupported card type detectedls”
UTOPL v K avw;

Mmopeite va dokip aoete va xpnotporomoere Tny apxekn vioroinon OLDCARD. T poromowioTe To
apxelo pbOuions Tov TVpPHVa oas, kKot adaipéoTe TS akONOVOES ypaupés:

devi ce cbb
devi ce pccard
devi ce cardbus

Met o wpoobéore:

devi ce pcic
device card 1

Mertay wrTioTe Eav’ o kot eykaTaoTioTe To véo mupnva Omws wepLyp ageTar orny RoOuion Tupira

Tov FreeBSD (http://www.FreeBSD.org/doc/el_GR.1ISO8838sdks/handbook/kernelconfig.html).
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1.Twari 7o FreeBSDBpioker N abos moobrnTa puvnuns;
AvT0 ogeideTar oTn Sradop o peTald QuoLROY Ko eLKOVIKOY JLevfivoewy purnuns.

E ogbppacn mov kat a  aon akolovleitar oTo vkl Tov PC,elvar va xpnoLpomoreiTan 1 pvijun
petald 3.5Gkrat 4G yia e1d1kb okom8, cvvnbws yia Ty Tpdo faon oe k apres PCL AuT0 éxer ws
QmOTENET Qe VO UV WTopel v avTLoToLXNOel puoLkn puvnun oe autn Tny wepLoxn dtevdivoewr.

To vAkO Tov vTONOYLOTY] oo Ba kaBopioel TL YIVeTaw e TNV PN TOoU KaVovLk o epdaviCeTal oe
auTtn ) Oéan. AvoTuxds, o€ K amores mepunToels To VALKO dev K avel TimoTa, kat X aueTal n
ovvaTornTa xpnons Twr TeAevTalwy 500M uviuns RAM.,

Evtoxws, oTis meptooOTepes meptmTioels To VALKO avakaTevdiver Tn pvijun oe vinAOrepn Oéon, boTe
va elvar akOua dvvarn n xprion tns. Avto propel woTboo va oas Tpokadéoel K amora oOyxvon av
TapPaKONOVOEITE Ta uMVO QT ERKIVNOTS.

Yrnr 32 bitéxdoon Tov FreeBSDy) uviun ¢aiverar va éxer xabel kabds avarkaTevfiverar © avw amd Ta
4G, T omola dev eivar Tpoo B aoiua amd 32 bitrvpiva. Xmny wepinTwon avth n AXoon elvar va ¢t aete
éva mupnva TOmov PAE. Aeite avtiv tyy katTaxdpnon oto FAQ via meptooOTepes mAnpopopies.

Yrnr 64 bitéxdoon Tov FreeBSDyj 0tav ypnoipororeiTar mopnirvas Tomov PAE, To FreeBSDAa aviyvedoel
kot Qo avakarTevfover cwot o ™ prnun OoTe va elvar x pnopororiioun. Kat a Ty ekkivnon wot0oo,
umopel va paiverar 0t To FreeBSDaviyveter mepioaOrepn pvnun awd autn wov éxeL otny
mpayuaTikOTNTA TO oUoTnua. Avté eivar puoroloyikd kar n dvalbdéoun prnun Oa dropfwlei kKabws
ONOKANpOVETaL 1 Stadikaoio TNS ERKIVNOTS.

2.0 grAnpbs pov dlokos éxer xalaouévovs Touels. T pmopd va k" avw;

Yrovus dlokovs SCSI,0 00ny0s propel cvvnbws va eravarornoberijoer avTOuaTa Ta dedopéva oe
eval arTLkoUs Touels. QoTo0 oL meptooOrepor diokol épxovTar pe TnY dvvaTdTNTA QUTT]
QTEVEPYOTOLT UEVT).

T va evepyomoioere Tnr emavatomodérnon xalao puévwy Topéwy, emelepyaoTeiTe TNV TPWTN TEALOQ
kot aoTaons Tns cvokevns (modepagenivorras Tny mapak’ atw evToAr) (ws root ):

# canctontrol nodepage sd0O -m1 -e -P 3

kot adN aéte Tis TLpés Twr AWRE kar ARRE ard O e 1:

AVRE (Auto Wite Reallocation Enbld): 1
ARRE (Auto Read Real location Enbld): 1

O oy povor odnyol TOTov IDE éxouvv emions evepyomoinuévn and To epyoot aoto ™ dvvardrnTa
emaraTomoléTnons xalao uévwy Topuéwr.

Av deite wpoeldomoioers oxeTik’ a e xalao uévovs Topels (o€ omoLodnmoTe eidos dlokov), elval bpa va
orepTE(TE var aAN afeTe Tov 0d1y0. lows propéoere va xpnoporotioere To StaryrwaTikd POy paa
TOU §LVEL 0 KATQTKEVAOTIS TOU JLOKOU YL VX QATTOUOVITETE TOUS XQAQO [LEVOUS TOUELS, AN v oTnr
RaNOTepn wepimTwon ar\ds Oa kepdioeTe Niyo meptoobrepo x pOro.
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3.Tware To FreeBSDiev avixveter Tov eAeyrkTn) SCSloTor HP Netserver;

To wpdBAnua avtl elvar yvwot0. O evowpaTwpévos otn untpekn exeystrs SCSlrov HP Netserver,
xpnotpororel oOvdeon Tomov EISA kaw katadauf aver ™y 6éon EISA pe aptfpd 11.Me Tov 7p0mo avT0,
O\es o1 “mpaypaTikés” vrodoxés TUTov EISA BpiokovTar wpww ard avti). Qorboo, n wepLoxn
drevfvvoewr Twr vrodoxwr EISA pe aptfud >=10,0cvykpoderar pe Ty weproxn drevfvoewr Tov PCI,
kot 7o FreeBSDoTn onuepivn) Tou popdn, dev umopel vaw XELPLOTEL CWOT @ QUTT) TNV KQT QoTQo).

Erot, yia v dpa, To KaANOTEpo mov umopelTe va K avete elvar va maploT avete OTL dev vTT apXEL
oOykpovon dtevfivoewr ) kat va avell aoere Tnr emhoyn El SA_SLOTS Tov mupniva otny i) 12.
MerTay wrTioTe émerra Eav’ a Tov Tupiva, OTwS TEpLyp QOETAL OTNY TXETLRY] KATQXWPNTN TOU

E~vyxecpediov (http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books#ibook/kernelconfig.html).

Puok’ o autl elvar éva TpdBAnua avtioTorxo e To avy0 kat THY KOTQ, 000 apop o THY eyRaT aoTAoN
evOs Térorov pnxavnuaros. Dia va mpoorep acere To wpOBAnua, v apxel eLdLkn) TpOBAeYn oTo
UserConfig Mn xpnoiporomioere To “visual” interface,a A\« mnv ypauun evroddv. AmAos vp apre:

eisa 12
quit

OTNY TPOTPOTTY, KAl EYKATATTNOTE TO oVoTNUC oas Onws cvvniws. Yag cvvioTol e woTOoo va
HETQYAWTTIOETE KOl VQ €YRQTQOTIOETE TO OLKO TQS TPOTAPUOT UEVO TV PNV

EvedmioTotpe 011 o€ peAovtikés ekdOoels, B v apyer kaxtTepn 610pbwaon yraw To wpdBANua avto.

OciRubG: Aev pmopeite va xpnoporoioere dioko o€ kat aoTaon dangerously dedi cated (emxivévva
apoowpévn)  pe Tov HP Netserver. Aeite auvth) ) onueiwon yia meptoaOTepes TANpoPopies.

4. BNémw ovvéxera pnropata Tov Tomov edl: tinmeout. Tt onuaivovy;

Ta punropara avt a TpokalobvTar ovvibws aml drevéfers oo interrupts .x. 000 kK apres wou
xpnotpororody To idto IRQ). ExkivioTe e Tnr emiAoyn -C kaw adN afte Tnv kataxwpnon ed0/de0l...
woTe va cvpBadier e To VALKO oas.

Av xpnopororeite Ty ovvdeon BNC s k" apras dukTdov oas, lows va deite emions avTioTolxo
unropaTa oe TepimTwon TpoBAnuatikot TeppuaTiopot. Lia va eNéyEeTe Ty TepimTwon avTn, ovvdéoTe
éva TeppaTioTy arevleias oty K apta (Ywpls KaADL0) kat delTe av oTaUAToOVY Taw NV QT .

K amores k" apres ovuBarés pe NE2000,0ivovr avtd To purivvua av dev vr apyel ovvdeon orn Opa UTP
1 av 7O KaAWWOLO elval amoouVeévo.

5.Twari orau atnoe va Aettovpyel n k" apta pov 3Com 3C50%wpis va v apyer epparng A0yog;

E k apra avr éxer iy kakn cvvnfera va X aver Tis pvluioers Tns. AvaredoTe TiS, X pNoLUOTOLO VTS
T0 BonbnTird Tpbdypaupuc DOS3c5x9. exe.
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6.0 ekTUTWTIS ov oTNY Tap AAANAN 00pa eivar ame TioTik a apy6s. T uropd va kK avw;

Av 10 pubro mTpOBAnua eivar o vrepBolk’ a apy0s ERTUTWTIS, UTOpPeiTE v oKLl QoeTe vaw AN aeTe
TNV KQT aoTaon Aettovpyias Tns wap aiinins 80pas (http://www.FreeBSD.org/doc/el_GR.1ISO8859-
7/books/handbook/printing-intro-setup.htmli#PRINTINRBRALLEL-PORT-MODE) Grws mepiyp ageTar oo
Kked adawo Tov Eyyepidiov oxerik’ o pe Ty Eykar actaon EkTunwTy]

(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiibook/printing-intro-setup.html).

7.Tvati Ta wpoyp appata pov TepioTaoiar’ a TeppuatiCovr pe od alua Signal  11;

Ta o¢" alpaTa ToTov Signal 116nuovpyodvTar OTav pwa dtepyaoio mpoomabel va mpoome\ aoel
wepLoxt prnuns i Tny omoic dev éxer ' aper  aderar amld To AeLTovpyikO oboTnua. Av cvpfalver K ot
TéTOL0 0€ pauvouevik’ o TuY L X PoviLK o Lo THRATA, O Tpémer vaw apXioeTe var To epevr’ are TOND
TPOTERTLE QL.

Ta wpoBSAiuaTa avt a cvribws opeilovtTarl oe kK amoror amd Tovs Tapark atw AOyous:

1. Av 1o mpOBAnua epudpaviCerar pbro oe e ovYRERPLILEVT) G puoyn TV 0Tolae avaTTUOCTETE €0ELS,
elvaw milhavds N abfos otov Sk oag KOdLk.

2. Av to mpbBAnua Bpickeral oe Tunpua Tov Baocikod cvoTriparos Tov FreeBSDumropel erions va elvan
TpoBInpaTirls KWoLkas, aAN a Tis TepLooOTepes Gopés, Ta mpoBANuaTa auvt a BplokovTal Kat
dropbdvovTar wpw draveunbfoiv oTouvs wepioodrepous anmd ea ag mov dva alete To FAQ (yia To
A0v0 auT0 "aX\woTe v apxer kal N ypauu av’ arToéns -current).

T map aderypa, évas ypriyopos Tpomos va dramioTdoere 0T dev wpOreLTan yia TpOBAnua Tov FreeBSD,
elvar av 7o TpOBANua epdavifeTrar Kat o TN PETAYADTTLON K QmroLov mpoyp apupatos, AN a k abe
pop’ a kaw o€ drapopeTLrO onueio.

T map  aderypa, vrobéoTe OTL ekTeleiTe éva “make buildworld”, kaw n peray AdTTion arorvyx aver
kot o Tyv eme€epyaoia Tov apxeiov | s. ¢ oel s. 0. Av ekTeNéoete Ear’ o “make buildworld”, ko n
HETQYNOTTLON OTQuaTIoEL 0TO (010 onuelo, TpOKeLTaL TP~ arypaTe yiae TpOBAnue oTaw apx el Tov build --
00KLI QOTE VO QUQVEDTETE TOV TNYQL0 KWILka kat va Eavampoomaldioere. Av 1 eTayAOTTLON
amoTvyy aver adXo0, avT0 oxedOv aiyovpa opeileTar oe TpoSANuaTikd VALKO.

T wpémel va K QueTe:

STy TpdTn mEpimTWwon uwopelTe var x pnoLporoujoete K amoro debugger Gws To gdbyia va BpeiTe To
onpelo oTo wpdypap pe TNV TpofAnuaTikn diebbuvron kol va To dtopfuoeTe.

Y7n devTepn wepinTwon, Oa wpémer va emanletoeTe 0L dev dTader To VALKO oag.

Y15 ovvnbiopuéves auties auTol Tov TPOLBATUATOS, TEpLAQLS avovTal:

1.0u orAnpol oas diokor propel va vrepbepuaivovrar. EANéyETe OTL AetTovpyody oL aveuloTiipes oTo
kouTi oas. Av dev AetTovpyodv, elval mihav o diokor oas (kal lows kar " adla e€apTripaTa) va
vmepbeppaivovTal.

2.0 emeepyaotins oas éxer vmepheppavbel: AvTO umopel va ovufel o€ TEPITTWON TOU TOV
AeLTovpyeiTe o€ peya OTepn cvxrOrnTa and ™y kavovekn (overclocking)y av To aveuroTnp akt Tov
eme€epyaoT] éxeL oTauaTOEL v AeLTovpyel. Ye K abe mepimTwon, Oa wpémer va e€aoparioere OTL
XPNOLUOTOLELTE TO VALKO Tas oV pudwra e TIS TpodLary pagdés Tov, Tov\ axioTov yia 000 01" aoTn e
xpet’ aleTar yia va emAboere To wpOBAnua. I'ia map aderypa, av éxere kK aver overclocking,
ETLOTPEYTE TOV €meepYQOTT) OTNY KQVOVLEY Tov ocuXVOTNTA.
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Yxerik o e To overclockingonuewdore emions 0t eivar ¢pTnrdrepo va éxere éva o apyd cOoTnuw
anb éva kaTeoTpapupévo mov xpel aletal avtikar actacn! Exions n kowdmra vyevik a dev o ocag
QUTLUETWTLOEL [1€ KaTavOnon av avagépeTe mpoBAjuaTa Tov Tapoval alovTal 0€ CUTTHUATA TOU
AeLTovpyoby ekTOS TPodiaypadwv, eiTe eoels mioTebeTe OTL N AeLTovpyia TOUS €lval aopalns, eiTe
Oxt.

3. MpofAnuatikn uviun: Av éxere eyrarTeornuéva mepioodrepa amd éva SIMMS | DIMMS, agpaipéoTe
TQ KQL TPooTadNoTe vae NeLToupyioeTe To unX avnue pe éva-éva XwploT a WoTE VA EVTOTITETE TO
TpOBAnuc o€ emimedo evds SIMM [ DIMM, 1j lows o€ éva ovvdvaopd Tous.

4. Yrep-arotddoes pvluioers untpikns: B1is pvbuioers Tov BIOS, kat e K amoies meptnTdoels oe
poluicers omn unTpLkn péow Bpaxvrvk wtnpwr (jumpers)ur apxer n Svvardrnra peTaBoAns
0L apopw X povio uwy. NTLS TEPLOTOTEPES TEPLTTWTELS OL TPOETLAEY LEVES pLOLLTELS €lVaL eTapRels,
ko lows dnuLovpynoere TpofAiuaTa av pvluicere o0 xaun\ a Tis kaTtaoT acels avapovis (wait
statesyrns RAM 1) Oéoete oro BIOS v emihoyr “RAM Speed: Turbo” Mo kali toéa elvar va
emoTpéere Tis pvluicers Tov BIOS o7ic mpoemieyuéves, aAN a wpLv To K avete, onuewdoTe K amov
TLS OLKES 00K,

5. Averapris 1) kaknis mol0TnTas Tpopodooia orn untpirn. Av éxete kK aptes IO, orAnpois dlokovs 1)
CDROM 070 o0oTnue oas Tov 06V X pnoLiomoLeiTe, 00KLI QOTE Y T AdpauLpéTeTe 1] va
QTOOVVOETETE TPOoWPLY v TNV TAPOXT) TPOPOdOTIaS TOUS, YLt VA SLATLOTWOETE QU TO TPohodoTLKO
oas pmopel v SuorxewpoTel pukpdrepo poprio. H amAis Sokip aore éva addo Tpododorikd, kat o
TPoTipunon éva e Aiyo peyaXoTepn tox0 (yia map aderypa av 7o Tpéxor oas TpododoTikO elval
ovopaoTikns toxvos 250W, 00k’ aote éva toxvos 300W).

Oa mpémel emions va dvaf acere To SIGL1 FAQ (o omoio pailverar mapak atw) To omolo meptiau aver
efaipeTikés emeénynoers yia O avt a Ta TpoBNjpuaTa, av kal TOANES amd auTéS eival ypaupéves amd
v oot o Tov LINUX®. Eva evdiagépor Tuipa Tov SIG11 FAQelvar kaw avtd mov avagéperar omny
mhavOrnTa va uny avixvebeTal wpolBAnpaTirn urniun ard StayvwoTik o Tpoyp QUpuQT ] U KEVES
EXEYXOU.

TéNos, av TimoTa amd Ta Tapan avw dev Sonbnoet, eivar Tihavbv va éxete evTomioer éva wpOBAN
(bug)oro FreeBSDrat O mpémer vaw akodovbnoere Tis 00nyles yia v oTelAeTe avagop o TpoBIipuaTos.

Mmopeite va Bpeite ekTeTauérn av’ alvon oto FAQ oxerik o e 7o mpdfinua SIG11.
(http://www.bitwizard.nl/sig11/)

8.To oVoTnua pov oTauar ael eiTe pe Fatal trap 12: page fault in kernel node, 7 pepanic:,
deixvovtas kat e oerp o and TAnpogopies. Ty mpémer va K avw;

E oy ada av’ artvéns Tov FreeBSDevdiagéperar toraitepa yia avt o Tao X albn, adN a xper aleTau
mepLoaOTepes TANpodopies ekTOs amd 7o pnirvua X abovs wov BAémere. AvTiyp anbTe TO TANpES unrv
kot émerta ovpBovievleite Ty evOTnTa Tov FAQ oxeTik o e T kernel panicsdnuovpynote éva
mopnira e dvvarOrnTa ekopay’ atwons (debugging kernelyar exteAéore éva backtraceAvTd umropel va
akoOyeTaL 0TKONO, AN « dev xpel aleoTe TNV TPQYUATLKOTNTQ YVOTELS T POy PALLUATLO o0 . Aprel
va akolovlnoere Tis 0dnyies.

9.Twari n 000vn pov pavpiCer Kar X aver To cvyXPoVLopud TNS KAT o TV ERKIVNOT;

TpbrerTar yia yvwoTd TpdBAnua e Tnr K apra ypagukdr ATI Mach64.To mpOB8Anua eivar 6tL n K apra
auTn xpnopororel TNy drevbuvon 2e8, 1 omola X pNoLULOTOLELTaL €TioNS Kot QO TNV TETQPTN TELPLAKT
O pa. Abyw K amorov wpoBAuaTos (1 Tns oxediaons) Tov wpoyp aupuaTos odrynons Sio(4),7o
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wpOypappa Oxe pbro Ba Tpoomabioer va avixveboer avtn ) devbvvon arbua kol av dev éxeTe
TérapTn getprakn 00pa, AN a akbua koL oTNY TEPITTWTN TOU EXETE ATEVEPYOTOLTITEL TT) TeLpLakn) B0 pa
sio3 OnA. Ty TérapTn) n omola puoLoloyik o xpnoLpomrorel cuTr) TN dLebhuvon.

Méxpr va dropfwbel To mpOBANua auTl, UTOPELTE VO X PNOLUOTOLTITETE TO TAPAK QTW TEXVQOT L YL VX
TO TapaKk QUpETE:

1.Tp apre - ¢ omnv wpotport) exkivnons. (Me Tov TpOmo avt0 o f aleTe Tov Tupiva oe kat acTaon
pO0LoNg).

2. AmevepyomouijoTe Tis si 00, si 01, si 02 kaw si 03 (0Aeg). Me Tov TpOmo avtd To Tplypappae 0d1ynons
dev evepyomoeiTal kav, apa dev dnuLovpyeliTal TpOLBAnue.

3.Tp ayre exit yia va cvvexioeTe TnY exkivno.

Av QéleTe v X pnoLpomoinoeTe Tis oeLplakés Q0 pes, o Tpémer va dnpuLovpynoeTe véo mupnva, e TNy
arO\ovln peTatpomn: XTo apyeiol usr/ src/ sys/i 386/ isal sio.c fpeite To wpdTo onuelo Tov
eppaviCerar To arpaptdunTikd 0x2e8 kat apairpéorTe avTO TO ANpaptdunTikd Kaw To KOupQ TOU
Bpiokerar wpww ard avt0 (kpatrioTe To KOuua Tov BpilokeTar pet o). AkolovbnoTe TWpa TN
cvvnfiopévn dradikaoio dnpLovpyias véov Tupnira.

ArbOua kaw pet’ o TN epapuoyn autdy Twr dropbldoewr, lows avakatere 0t To coTnua X Window
dev Aevrovpyel owot a. Av ovpBaiver avt0, fefawwbeite OTL X pnopomorelTe ékdoon 3.3.31) peyavTepn
Tov XFree86™ Anl tnv éxdoon auTr kaw ueT o, VT QpXEL EVOWUATWILEVT) VTOTTIPLEN YLa K QpTES
Mach64kar emions dvatifetar e€etdikevéros e€vmnpernTng X yia TNy K apTa auTi.

10.Twari To FreeBSDovornua pov xpnotpomroiel pbro 64MB RAM, evd) o vmroloyioTiis pov éxel
eyraTeoTnéva 128MB;

Efautiag Touv TpOmov pe Tov omoio To FreeBSDiva S aler To péyebos mns puviuns ard 7o BIOS, uropel va
aviyvevoer pbro 16 bitsuéyefos oe Kbytes (65536 Kbytes = 64MBYj(kat AivyOrepo... opropéva BIOS §ivovy
wpokabopio évo péyebos prnuns 16M). Av éxere meproobrepa anld 64MB, 7o FreeBSDAa mpoomabijoer va
T avixveboel. E avixvevon worOoo pmopel va amoTvyeL.

T va rapar” apere To TpOBANUa, Qo TPETeL v X pNOoLILOTOLTETE THY ETLAOYT) TOU TU PNV TOU
palverar mapar’ atw. T apyer Tpdmos va Andbody wAfpers TAnpopoples oxerik o pe 0 prnjun ard To
BIOS, aA\ « o710 bootblockder v’ apyer apretds xpos yia va yiver avtd. K arora pépa, 6rav
dropbwbel To TPOLANua TG EXNeLhns xWpov oTa bootblocksfa xpnoiporomiocovpe Tis ekTeTauérves
Aetrovpyies Tov BIOS yia va avakTiioove wApers wAnpopoples oxerik a pe 0 prijun. T Ty dpa,
TPETEL VO TEPLOPLOTOV e TNV pOB LT TNG QUTLOTOLXTS ETLAOYIS TOU TU PNV Q.

options " MAXMEMEN"

Omov 7o n eivan To péyebos Tns pviuns oe kilobytes.Tuo uny avnuo pe 128 MB, fa mpémer v
xpnoLporomoere To 131072.

11.To cvornua pov éxer meprooOTepo ard 1 GB RAM, kaw mailprw panicsue punvdpara “kmem_map too
small”. Tlov elvar o wpdBANuQ;

duororoyik o, To FreeBSDypnotpomorel o péyebos mns eyraTeoTnuérns prnuns yia va kaoploel pio
oeLp o aml TapauéT pous Tov TUPNVQ, OTws To éyLoTo aptdud apxelwy Tov uropel va elval TauvTOX pova
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avouxT a. Ye cvoTiuara pe weptoodrepn ard LGB uviun, avtds o unxaviopds “avrduarns pobuons
HeYedoV” iows emiAé€eL TLUES oL oToles va elvar moAD viynAés. Kat a mnr ekkivnon, o moprivas exxwpel
0 apopous wivakes kar "aANes dopés, oL omoles kaTalau avovr Tov weptoaOTepo diabéoiLiio xWpo Tov.
ApvyOTepa, kabs To oOoTnua AevTovpvyel, o Tupnivas dev éxer aANo XWPo Yia SVVQULKES eRXWPNTELS
HYTAUNS, Ko dnpLovpryelTal panic.

Anutovpyriore 7o LkO oas Tupnira, kaw TpoobéoTe TN emiAoyr) VM_KNVEM S| ZE_MAX 070 apx€lo
pvlpuiocewr Tov, boTe va avénoere To péyioto péyehos oe 400 MB (opt i ons

VM_KMEM_SI ZE_MAX=419430400). T'a 400 MB ¢paiveTal v eraproly yioe pnxaviuaro pe péyedos pununs
ws 6 GB.

12.To oOornua pov dev éxer LGB RAM, kaw " alt Ouws 7o FreeBSDinuovpyel panicue to pjvu
kmem_ map too snall!

To panicdeixver 0L To cVTTNIQ €XEL elVEL O ELKOVLKET VNN Yo Tpoow pin) amolnkevon dedopuévwy
oukTVou (network buffersgar etdikdrepa mbuf clusters)M mopeite va avénoere To uéyebos 1S €LKOVLKETS
pwnpms wov duariferar yioe mbuf clusterspkolovbivras Tis odnyies orny evdrnra Opia AvkTt0U
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books#ibook/configtuning-kernel-
limits.htmI#NMBCLUSTERS)rov

Evyxewpidiov.

13.Twari maiprvw To pvvpua X' abous | kernel : proc: table is full;

O mvpirag Touv FreeBSDemmitpémer k" alble xpovikt oTiyun tny Omapén evls ocvykekpLiérvov aptl ot
orepyaoov. O apbubds avtls faciletar omnr emidoyr) MAXUSERS Tou mupnva. T'o MAXUSERS ernpe” alel
emions kar  ada Opia péoa oTov TVpNYQ, OTws N Tpoow pLvt) urnun Tov dukTvou (network buffers) feire
Y TponyoOuevn epotnon). Av To unx avnua oas Aettovpyel oe vihnAO ¢opTio, lows éxelL vONua v
avénoete Ty emiAoyn MAXUSERS. M e Tov Tpbmo aut0, pali pe 7o péyioro apifud drepyaoudv, fa
avénboiv kar "ala Opia Tov CVTTNHUATOS.

Ta va puBuioere Ty T} Tov MAXUSERS, Seite Tnv evdrnra Oprar Apxeiwvl Avepyaoiv
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books#ibook/configtuning-kernel-limits.html#KERN-
MAXFILES) Tov Eyyeptdiov. (Av kaw n evOtnTa avtn avadéperar oe avorxt o apxela, Ta (o Opia
LoXVOVY Ko YL TIS OLEPYQOTLES.)

Av 1o unx avnua oas Aetrovpyel oe xaunAd ¢optio, aAN « ekTeNel pey ado apibud drepyaoidv,
umwopeiTe amAds va pvluioere Tov aptdud Tovs aAN alovtas Tny Tiun TN peTaBANTIS Ker n. maxpr oc.
Av wpémer va pvbuioerte avti mn peTaBinTn, o wpémer va TNy oploeTe oTo apxelo | boot /1 oader. conf .
E pOOuion dev Oa toxidoer péxpr va emavekkivnoere 7o ootnua. L'ia meptooOrepes mAnpogoples
OXETLK v € TIS peTafSANTES Tov Tupnva, deiTe Tis oeAides manual loader.conf(5)ac sysctl.conf(5) Av deg
QUTES oL dtepyaoies ekTe oOvTaL aml éva pubro xprioTn, o wpérer emions va pvluicere Ty Tiun S
peTaSANTHS ker n. maxpr ocper ui d Wwote va elvar kat o éva utkpdrepn ard Tny véa Tiun NS

kern. maxproc. (Ilpémer va elvar kat a éva pukpOrepn, yiaTi v apxer T avTa éva mpoypaLe
cvoTnuaTos, 7o Nit(8), mov mpémer va exTeNEITaL oLVExELQ.).

Ti v yiver pbvipm prae addayn evOs sysctl, roroberiiore Tny kat ad nAn T oTo apyeio
/etc/sysctl.conf.IlepiooOrepes TANpodopies yiaw T pbOuion Tov CVOTHUATOS e THY X PTIoN TOV
sysctl(8),umopeite va Bpeite omnr evdrnTa Rubuicers péow sysctl
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksttibook/configtuning-sysctl.htmipu Evyxerpidiov.
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14.Twari maiprvw To pirvpua X afovs CMAP busy Orar emrareskivd) e véo mopnra;

E \ovyikn) Tov ovoTiparos wou wpoomabel va aviyveboer ToxOV maAiés ekdOoels Twr apxelwy
/var/db/ kvm . db k" amores popés amoTvyx aver, kawn xprion avOuowwy exd0cewr umopel oe opLo Léves
TEPLTTWOIELS Vo 00NY1jo€EL o€ Panic.

Av oas ocvpfel aut0, eraveskivioTe oe kat aoTaon evds xprioTn (single userkar vp are:

# rm/var/db/kvm *. db

15. T onuaiver To pnrvopc ahcO: brkadrint, 111 egal Host Access at seqaddr O0xO;
YT apyer pea diéveén pe Tnr K apra Ultrastor SCSI Host Adapter.

Kat a1n § aprera mns Sraditkaoias exkivnons, e,oéNdete oTo pevod pvbuioewr Tov mopiva ko
amevepyomotjoTe TN ovokevn) uhal, n omola elval quTT] TOV TPOKAAEL TO TPOBAN L.

16.0rav Eerwd) To oboTnue pov maiprw To X afos ahcO: i 11 egal cable configuration. F
Ka wdiwon pov elvar owotn. T ovufalver;

E puntpusn mAakéTa oas dev éxel Taw amauTol peva e€wTeptk’ a0 KURAOpaTa OoTe va vrooTnpllel
avTOuaro Teppuatiopd Tov dtatov SCSLAvT va faciCeoTe oTov avTOuaTO TEPUATLO PO, ONADCTTE TTO
SCSI BIOSrov owoT0 Tepuatiopd yia mn 6t ataln ocvokevdy wov éxere. To wplypappa 0d1ynons Tov
AICTXXX dev pmopel va kabopioer av eivar dtabéoiio To KOKAWQ TOU X PNOLULOTOLELT QL YLox TNV
avixvevon Tov kalwdiov ((apa kot Tov avTOuaTov TeppaTioov). To mplypapc 0d0ynons vrobéTet
071 v apxeL vrooTNpln, epOoov ov pvluicers mov wepiéxovTar oTn oepiak’ EEPROMavagé povy
"auTOuaTo TeppaTiopd”. Loy a, xwpis To e€wTeptkO KOKAWUQ auixVevons Tov KaAwdiov, To
wpOypappa 001 ynons Oa pvluiCer Aavlaopéva Tov Tepuationd, kK aTe ToU uwopel vaw dnLov pyNoeL
TpOBAue oy aftomioTia Tov drad ov SCSI.

17.Twari 7o Sendmaibiver To privopua X" abouvs “mai | 1 oops back to nysel f7;

AvT0 mepryp’ agerar oro sendmail FAQ Gws paiverar mapak atw:

* Tadpvw unropara N abous "Local configuration error” 6wg 7o:

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

Tws propd va emAbow To TpOBANu;

Exere (nrijoer va katevfivere o mail wpos To domain (r.y. domain.net)
mpos K amoro ovykerpLiévo unx avnue (oTny mEpimTWwon auT, TO
relay.domain.netypnopomordvras pia eyypadn MX, adN a To unx avnua
mou K aver TNy avakaTetQuvon dev avayrwplCel Tov equTO TOU WS
domain.net.llpootéore 7o domain.netrro /etc/mail/local-host-names

(v xpnopororeiTe To FEATURE(use_cw_file)§ mpoobéore

"Cw domain.net'oro /etc/mail/sendmail.cf.
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E tpéxovoa ékdoon Touv sendmail FAQ (ftp://rtfm.mit.edu/pub/usenet/news.amsimail/sendmail-fager
cvvTnpeiTal TAéov e K abe ékdoon Tov sendmailQorboo, dnuociederar av’ o Tarkt a dtaoTripaTa oTLS
AoTes comp.mail.sendmail (news:comp.mail.sendmail), comp.mic (news:comp.mail.misc), comp.mail.smail
(news:comp.mail.smail), comp.answers (news:comp.ars3y¥ey. news.answers (news:news.answekyopeite
emions va N afere avtiypago péow email,oré \vovras éva uirvua oto <mai | -server @tfm mit. edu>

e Tnv evtoAn) send usenet/ news. answer s/ mai | / sendmai | - f aq o7o k¥pLo pépos Tov unropaToS.

18.Twari dev ocvumepLpéporTan cwoT @ oL €Papuoyés TANpovs 000UNS oe aTouaKPUT WEVQ X AV AT,

Eivar mibavdr To aropakpuopévo unx avnua va puduiCer Tov 7OTO TOU TEPUATLEOD 0QS 0€ K Tl
dragopeTird amd Tov TOTO cons25 Tov araiTelTal anl TNy KovoOla Touv FreeBSD.

T apyovv ot agopor TpOmoL yia va Tapar” auere avt0 To wpdBAnLa:

o Mer a v eloodo oas oTo amopakpvopévo unx avnuc, opiote Tny petaBAnTi TERM Tov keAXOpous oe
ansi 1} sco, €p00oV TO ATOUQKPUT EVO UnX QUNIQ PUTOPEL VOr NELTOUpYNOTEL [te QuT o Taw €007
TEPUATLRW.

« Y kovaOAa Tov FreeBSD )y pnotpomoiore K amoro e€oporwtr) Teppatikot VT100, Grws To screen
To screencag diver T dvvaTOTNTQ va éxeTe TOANQTAES ovvedpies amb éva ubro Tepuatikd, kot elval
éToL kat al\wds xpnoipo wpdypappa. K afe map abvpo Touv screencuumepidéperar ws Teppuatikd Tov
VT100,éror n peraBintny TERM oTov amouakpvopévo vroloyioTn Qo mpémer vae pubuiotel oe vt 100.

« EvykaraotioTe TNy KaTaxwpnon cons25 orn B aon dedopévwr TEpUQTLROY TOU QT OUQK pUO EVOU
vroloyLoT. O TpOmos yia va yiver avt0, e€apt aTal aml 7o AetTovpyik® oOoTnuwe Tov
amopakpUo érov vToAoyLoTr. Puoroloyik a, O BpeiTe avTés Tis TANpPodopies oTa eyxeELpPidLe
ALY ELPLONS TUTTNUATOS TOU QTOUCK PUT JLEVOU 41X AVILOTOS.

« Y70 Tomk0 oas FreeBSDunx avnua, xpnoipomroujore Tov X serverkae K’ avte login oo
QTOPUQKPVO EVO unY aunpe X pnoLpoToudvTas K amoto e€opotwTn TeppaTikod Omws To Xt er mn) 7o
rxvt . Xrnr wepinTwon auty], Qo wpémer oTO amopuakpuo uévo unx avnua va pvbuioete Ty peTaBAnTr]
TERM ge xt er mn vt 100.

19.Twari To unx avnua pov deixver To pivvpa cal cru: negative tine...;

AvT0 umopel va ovufel amd d agopes auties mov axeTiCovTar pe interrupts,;r8oo oo vALk0 oo kat oTo
Aoyio k0. Mmopel va opeiAeTan o€ TpoSAiuata (bugs)adN a pumopel emions va wpokAnbei e€artias s
dOons K arowr cvokevdy. Evas ovvnbuo pévos Tpomos mpOkAnons Tov mpoBNipaTos, eivon 1 ekTéNeon
epappoyor TCPIP pe pey aro MTU péow mns map addnins 0vpas. Mropel erions va wpokAnfel amd

K QmoLovs emTaxvrTES YpadLkly, Kl OTNY TEPITTWON QUTT) TO TPWTO TP arypua wov Oa wpémer va
eNéyEeTe elvar 1) pOOuLon interruptrns avrioTorxns K apras.

Mapevépyera avTod Tov TpofAiuaTos eivar o anOTopos TEPUATLONOS OLEPYATUIV e TO PUNVU U

“SIGXCPU exceeded cpu time limit”.

Av 1o mpbBAnua dev pmopel va Avbel e drapopetird TpOmo, n Xoon elval va oploeTe TNV Tapak aTw
perafBAnTii Tov Sysctl:

# sysctl -w kern.tinecounter. method=1
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OGI&RUGG: E emihoyr - wrov Sysctl(8) fewpeiran mapwxnuévn ko aryvoeitar ouwmn\ o and To FreeBSD
4.4-RELEASE kaw pet’ . MmopeiTe pe acd aleia va 7o mapadeihere kat a mn pOluion Twy emiloydr e
Ty sysctl Onws ¢palveraw Tapar avw.

To mapar avw Oa éxer eridpaon orny aw@doon, alN a oe axéon pe THy auTic TOU TPOSITHATOS,
warov dev O To raparnprioeTe. Av To TpOBAnua emLpéver, dvarnprioTe TNy TLui) Tou SysctloTo éva, ka
pubuioTe Tnr emiAoyr) NTI MECOUNTER oTov mupira oag, oe oloéva avarvlueves TLués. Av ¢t aoete Tnv
Tepn) NTI MECOUNTER=20 kot 7o mpOBAnua dev éxer Avbei, o interruptsoro uny avnua oas eivar molo
wpoBSAnpuaTik a kol akar adAnAa yia akpefB1) poluion Tns Wpas.

20.Twati n PNPK apra pov dev avixvederar wAéov (1) avixrvederar ws unknown) pet o mnv ava abuion
oe FreeBSD 4.X;

To FreeBSD 4. Xakolovbel mAéov aprer o o mot a 1o wpbrumo PNP kat avtd dnutovpyel opLo piéves
dopés TnY Tapevépyera va um AeLTovpyolr K amotes cvokevés PNP [Ty, kK apTes fyov kat ecwTepLk’
modems)t oroies woTboo Aettovpyodoar oro FreeBSD 3.

Ou NOoyoL yea T ovpumepLpop’ o auTty, e€nyodvTar oTo akOlovbo e-mail,To orolo o’ aXdnke omn MioTa
freebsd-questions (http://lists.FreeBSD.org/mailtistivifo/freebsd-questiong)r6 Tov Peter Wemmws

am’ auTnon o€ epOTNON OXETLE « e éva eowTepik® modemro orolo dev iTar avixveboipo aml 1o
oOotnua per a ard avaf abuion oe FreeBSD 4. X ta oxO e péoa oe [] éxovr mpooTedel yio va yiver
mLo0 KaTaronTO To aUTLKELILEVO TNS TUCHTNOTNS).

OGI&RUGG: To mepLexOpevo avtns Tns Tap abeons éxer avavewbel oe oxéon pe To apxiLkl Kelpevo.

To PNP biosro wpo-ptfuioe [To modem]xar 7o apnoe orny weproxn drevbivoewr Twr Ovpdv, kaw érol [oTny
éxdoon 3.C1 n marawod Tomov avixvevon ISA 1o “ Bprike” exel.

Srnv éxdoon 4.0,0 kOdLkas drarxeiprons Tou ISA, elvar To\d wepioadrepo TpooavaToio jiévos oo PnP
povtélo. Yo 3.C frav dvvatdr n avixvevon ISA va evtorioer pua “ xapévn” ovokevn kaw émrerran PNP
ovokevd va Tawpl afel kot va arorOyer 1 pOduon Tns Aoyw Siévetns mOpwy. ETou, amevepyorototvTal
apxtk’ a ol TpoypappuatilOueves K aptes, oTe va un ocvpfel autn n duw A avixvevon. Avt0emions
onpaiver 0TL N avixvevon wpémer va yrwpier Ta PNP idsrwy vrootnpilbuevwr cvokevdr. Elvar oTis
mpobéoels pas va K avovpe TN dradikacio auTi wepLooOTepn wpoo 3 aoLin oTOUS X PHoTES.

T va Aevrovpynoer Eav’ o n ovokevn, Tpémer va Bpebel 7o PNP idTns kaw va wpootelel omn ANioTa Twv
aviyvevoewr ISA Tov xpnotpomorodvTar yua Ty avayvwpion PNPovokevdr. Avtd umopel va yiver e
™ xprion Tns pnpinfo(8)yia Ty avixvevon s cvokevris, yia map aderypuc auTr eivar n €€0dos TS
pnpinfo(8)y.a éva ecwTeptkd modem:

# pnpinfo
Checki ng for Plug-n-Play devices...

Card assigned CSN #1

Vendor | D PMC2430 (0x3024a341), Serial Nunber Oxffffffff

PnP Version 1.0, Vendor Version O

Devi ce Description: Pace 56 Voice Internal Plug & Play Mbdem
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Logi cal Device ID: PMC2430 0x3024a341 #0
Devi ce supports |/ O Range Check

TAG Start DF
I/ O Range 0x3f8 .. Ox3f8, alignnent 0x8, |en 0x8
[16-bit addr]

IRQ 4 - only one type (true/edge)
[rapadeimovTar oL vrdlovmes ypaupés TAG]

TAG End DF
End Tag

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

CSN PMC2430 (0x3024a341), Serial Nunmber Oxffffffff

Logi cal device #0
1O 0x03e8 0x03e8 0x03e8 0x03e8 0x03e8 0x03e8 0x03e8 0x03e8

IRQ5 0
DVA 4 0O
1 O range check 0x00 activate 0x01

3

O mAnpodopies Tov arawtobvTar, BplokovTar otn vypauur “Vendor ID”, ornr apxn mns e€6dov. O
deraeadikls aplduds otis Ttapevbéoers (oTo map aderyua pas 0x3024a341yvar To PnP idev 1o
aXpaplfunTikd mov BplokeTar akpBus Tpw amd avTOr elval éva povadikd ASCIl avayrwpioTikO.

Evad\aktik a, av o pnpinfo(8)devr delxver Tny (nToduevn K apta, umopeiTe va X pnoLppoToLjoeTe TO
pciconf(8).ITapar” atw paiverar éva pépos tns e€66ov s pei conf - vl yia éva KOKAwpa 1y ov
EVOWUATWUEVOV TTN) UNTPLEDN:

# pciconf -vl

chi p1@ci 0: 31: 5: cl ass=0x040100 car d=0x00931028 chi p=0x24158086 rev=0x02 hdr=0x00
vendor = 'Intel Corporation’
devi ce = ' 82801AA 8xx Chipset AC 97 Audio Controller’

cl ass mul ti medi a
subcl ass = audio

E6d, Oa xpnowpororotoae Ty Tt Tov chi p, “0x24158086”.

E wAnpogopia avtny (Vendor ID7) 7o chip) O mpémer va mpooTebel oo apxelo
/usr/src/sys/isalsio.c.

O« TpémeL TPUT v KpATNOETE €V QUTIYPado aodaeias Tou Si 0. C, YL TYY TEPITTWON TOU K ATl
7w aer oTpaf a. Enions, o xpetaoTelTe TO auvTivypado yia va dnurovpynoete éva patchro oroio O
ratabéoere pe Ty avagop” a wpofAiuatos (PR)mov Oa pag oreidere (kaw Oa pas oteilete PR, éToy;).
Karbrw emefepyaoTeiTe TO Si 0. € ke " €Te vy 1) ypopun

static struct isa_pnp_id sio_ids[] = {

érerta peTakwnlelTe Tpos T K atw yia va BpelTe To cwoTO pépos va TpoohéoeTe THY KaTaxWpnon TS
ovokevns oas. O kaTaxwprioels palvorTar Omws Tapak’ aTw kot elval TaLvounuéves KaT o To
aroapdunTik0 ASCII Vendor ID7o omoio Oa wpémer va mepiAngbel oro axOAo oo 6e£1d pépos s
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ypapunis pali pe O v wepLypagn Device Descriptio{ar xwp e, aAN s pépos 1<) arnd Ty é€odo TS
pnpinfo(8):

{ OxOf 804f 3f, NULL}, /+ QzGBOOf - Zoom 2812 (56k Mbdem) =/
{0x39804f 3f, NULL}, /* OQZOB039 - Zoom 56k flex =/

{0x3024a341, NULL}, [+ PMC2430 - Pace 56 Voice Internal Mdem */
{0x1000eb49, NULL}, /* ROKOO10 - Rockwel | ? =*/

{0x5002734a, NULL}, /+* RSS0250 - 5614Jx3(G Internal Mdem */

IpocbéoTe To feraeadikd Vendor IDyia Ty cvokevn oas oo cwoTO Pépos, aroldnkedoTe To apyeio,
QUaONULOVPYNOTE TOV TUPNVQ TOS, KOl ETAVERKLVNOTE. Oa TpémeL T par 1) cvokevn oas va Bpedel ws
ovokevn si 0 Omws ovvéBawve kau pe To FreeBSD 3.X

21.Twari maipvw 7o X abos nl i st fail ed Orav ekTe\d, yia Tap aderyua, Totop 1) To syst at ;

To wpdBAnua elvar 6t 1 epappoyn mov TpooTmabelTe va ekTENETETE Y ey Vel YL évar oVYRERPLUEVO
oOuBolo orov Tupnva, aAN @ yia K armoro A0yo dev umopel va To evTomioer. To o¢ alua avtO umopel va
opeleTaw o€ 000 TPoLBA AT

« O mupnivag oas kot Ta vrdlowrta faoik’ o Tpoyp appara (userlandper eivar oe ovyxpovioud (r.x.
éxete dnuLovpynoer véo mupnva, adXN a dev ekTeAéoarte i nst al | wor | d, 7 avTioTpoga), pe amoréeo o
o wivarkas cvuBOiwr va elval drapopetirds amd avTOr mov TioTeeL 1) epapuoyn. Av wplkerTal yia
QUTN TNV TEPITTWON, ATADS ONOKANPLOoTE TN dradikaoio avaf abutons (deite To ! usr/ src/ UPDATI NG
YL TN oWo T akolovBia evToNIY).

« Aev xpnoiporoielTe To | boot / | oader yia va popTioeTe Tov mupniva oas, adN « Tov ¢opTdveTe
amevleias ard To boot2 Peite To boot(8)).Av kaw dev eivar N abos va mapar’ auere Tov
I boot /| oader , o€ yevikés ypappés To TpOypappe avTO T KaTadéprel KaADTEPQ 0TO v SLadéTel T
oVpBora Tov TVPNVQ OTLS €EQAPLOYES X PNOT).

22.Twari maiprer 7600 X pOro va ovvdeldd pe Tov vrodoyioT pov péow sshijt el net;

To ocOurTwpa: Trapxer pey an kabvoTépnon perald s otiyuns mov arokalioTrarar n TCPodvdeon
Kaw NS oTLyps wou To TpOypapc o pept’ a Touv weN arn (nT el Tov kwiotkO wplo faons (1] oTny
mepimTwon Tov telnet(1),rns oriyuns mov eppaviCerar n wpotporw; login).

To wpdBAnua: To mo mbavd eivar 611 n kabvoTépnon opeileTar ony wpoom abera Tov KaTaB adAeL To
Aoyio ek ot pepl’ o Tov e€vTnpernTi) vaw Bper To Oropa Tov pnxarnuaTtos - meN arn ard oy 1P
orev@uran Tov. Ou TeptoaOrepor e€vmnpeTnTés, ovumeptiapSavouévwy Tov Telnetkar SSHrou épyovran
e 7o FreeBSD \evtovpyotr pe avtd Tov Tpbro, boTe puetalt " alwr, va arodnkedoovr To Ovoua Tov
UNXQVNUQTOS T€ €V apXELO KATQYPaPns YLaw LEANOVTLET) avagop” o amd Tov dLaXeLpLoT).

E bepameia: Av 1o mpOfAnua mpokdnTeL K abe pop” o mov ovvdéeoTe aml Tov vroloyioTij oas (Tov

meN atn) o€ ororodnmoTe e€vmnpernTi), To TPOBANuQ BplokeTar oTov weN arn. Me Tov idio TpOmo, av To
mpOBIua cvpfaiver pbro 6rav K amoros cvvdéeTar oTov vroloyoTr oas (Tov e€vmnpeTnTi)), TO
mpOBInue Bpiokerar oTov e€vTnpeTnTY.

Av 1o mpdBAnua elvar otov weN arn, n pbvn Gepamela elvar va dropdoere To DNS,woTe o e€vmnpernTiis
va pmopel va To Bpet. Av To TpOBAnua eppaviCerar oto Tomikl oas dikTvO, fewpeloTe To TPOLANUQ
oTov e€vTnpeTnTI) Kaw ovvexioTe TNy av ayvwon. Avtifera, av To mpOSInua eupaviCerar oe cvvdéoers
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péow Internetkat a m aca TlavbrnTa o xperaoTel va emikotvwrnoete e Tov ISPoags kat va (nTijoeTe
va oas 7o dtopfloed.

Av 1o mpbBAnua eivan pe Tov e€vmnpernTi, kaw eppaviCeTar oTo Tomkd oas 0ikTvO, Ba TpéTeL va Tov
puluioere HoTe va pmopel va ekTENEL avalnTiioels TOToU dtebfuvan oe Ovopa, YL THY TOTLKEY TEPLOXT)
drevfvvoewr oas. Aeite Tis oeAides manuakrwy hosts(5kar named(8)yia mepiooOTepes TANpodopies. Av
T0 TPOBINuQ eppaviCeTar oTis ovvdéoers péow Internet,umopel va opelleTan o€ kakn Aevtovpyia Tov
resolverorov evmnpernTn oas. Tia va 1o eNéyEeTe, dokip aote va Bpelte kK amoro "adlo unx avnuc, yra
map aderypua To W, yahoo. com Av o01e avT0 doveter, exel BpiokeTar To mpdBAnue oas.

Mer a and pia véa eykar aotaon Tov FreeBSDelvar emions milavl va Aelmovr oL wAnpopoples yiaw Tov
Topéa (domain)kar Tov e§vmnpernTii ovou atwr (Nameserverrd To apyeio l et ¢/ resol v. conf . AvTd
emions Oa wpokadéoer kabvoTépnon oTo SSH, kabws 1 emtAoyn “UseDNS” éxer ws mpoemiAeyuévn tny
Tiun “yes” ato apxeio pvbuicewr sshd_confi g orov kat aloyo ! et ¢l ssh. Av eivar avri n awria Tov
TPOBANUQTOS, Qo TPéTeL €iTe Vo CUUTANPLOCETE TLS QmauToU heves TANpopopies oo | et c/ resol v. conf 7

va Oéoete To "USeDNS” o070 “n0” o7o apxeio sshd_confi g ws mpoowpivn Aoon.

23.Tlowa elvan m évvora Tov stray (mepirdavwuervov) | RQ

Ta stray IRQscivar onp’ adia wpoBAnu atwy vAtkod mov xpnoipororel IRQS,etdtkOTepa oxeriCeTan e
vAkO mov kat a TN péon Tov KUK ov avaryrdpions (acknowledge cyclejou interrupt,orauar aer va
HETQOLdEL TNV QU TIoTOLYN CTNON OLAKOTTS.

Exere Tpeis emAoyés yia va avTipeTwrioere avtO To mpOBANLe:

o AvexbOeiTe Tis TpoeLdomonoeLs. Erot ko addc, et a Tis 5 wpdTes, dev B deite "al)es.
o YraparioTe evTeNDS Tis Tpoetdomoirioels, aAN afovTas To50e Oornrisa_strayintr().

o UTQuUATOTE TIS TPOELOOTOLTTELS €YRABLOTWITAS VALKO Yo TNV Tap aAAnAn mOpTa mov va
xpnopororel 7o IRQ 7 kaw To avtioToryo yia auTO wpdypappee 007 ynons PPP qurd cvufaiver ota
TepLoaOTEPQ CVOTHUQTQ) Kol eYkaTaoTroTe éva 06ny0 IDE 7 adlo vAik0 mov va xpnotpomorel To irq
15 pali pe To kat aAnio wpOYpape 00N YNoNS TOL.

24.Twati BAérw ovvéxera To uivvuafile: table is full orodmesg;

To pnrvpua avtl onpaiver 0L éxere e€avtijoer Tov aplfud Twr drabéoiuwr meprypadéwr apyeiwr (file
descriptorsyro ctornua cas. Hapakalod ue deite To kern.maxfiles
(http:/lwww.FreeBSD.org/doc/el_GR.ISO8859-7/books#ibook/configtuning-kernel-limits.htmi#KERN-
MAXFILES) Tunpua oto ked alaro ROOuion Opiwv Tupriva
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books#ibook/configtuning-kernel-limits. htmipv
Evyxerptdiov, vy epunreioe kaw emidvon Tov mpoBAaTos.

25.Twati 7o poAOL 010 GopnTO LoV VTONOYLOTY] SEV KpQT QL THY CWOTT WPQ,

O ¢opnTOs vToNOYLOTIS T éxel 6V0 1] TeptooOTepa poAbyLa, kat To FreeBSDéyer emiAé€er va
xpnotpororioer To N afog.

Erteléore Tnv dmesg(8) ko eNEYETE yia ypapés mou mepLéxovr Ty Aéén Ti mecount er . B TedevTada
aml 71§ ypaués Tov Qo exToTwlel deixver To poAOL Tou emiAéxOnre amd To FreeBSDkaw oxedOv aiyovpa
Oc elvaw To TSC.
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# dmesg | grep Ti mecounter
Ti mecounter "i8254" frequency 1193182 Hz
Ti mecounter "TSC' frequency 595573479 Hz

Mropeite va To emifeSadoere avt0, eAéyxovTas Ty Tuun) Touv Kern. ti mecount er . har dwar e sysctl(3).

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

To BIOS iows va Tpomomorel Ty Tipn Tov pohoyrod TSC—evdexouévws yia va adN aer Tny TaxOTnTR
Tov emeepyaoTn) OTar NeLTovpyel pe praTaples, 1 0TV €LOEPXETOL € KAT QAOTATT) XQUNAIS

raTav adwons, adN a 7o FreeBSDdev yvwpiler yia auTés Tis adayés kat paiverar va kepdiCel 1j va

X aver xpOro.

Yro wap aderyua pas, eivar erions drabéoiio To poAOL i 8254 kat pumopeiTe va TO emAEEeTE Yp aporTag
T0 Ovoua Tov oto Sysctl(3)ker n. ti mecount er . har dwar e.

# sysctl -w kern.tinecounter.hardware=i 8254
kern. ti mecounter. hardware: TSC -> i 8254

O ¢opnTOs vToNOYLoTIS oag Oa Tpémer TWpa v elvan wLo akplBNs oTny THpnon Tov X pOrov.

T va rapaueiver n alayn avrrj oe K abe exkivnon, mpoohéore THy Tapak aTw Y P OTO
/etc/sysctl.conf.

kern. ti mecount er. har dwar e=i 8254

26.Twati o popntbs pov vroloyioTiis dev avayvwpiler cwoT a Tis K aptes TOTov PC card,;

To wpdBAnua elvar kowwd oe popnT @ TOU €kkLVOVY TepLooOTepa amd éva AetTovpyik o cLOTHUATA.
Opiopéva un-BSD Aevrovpyik’ o cvomipara agrivovr Tis PC cardsre un-tpofAéviun kat aotaon. E
evToAn pecar dd oe auTn) T wepimTwon, avixveder TNy K apraws " (nul )" (nul 1)" avri yia To
TPayuaTLRO TNS oVTENO.

Mpémer va amoovvdéoere evTeAds Ty Tpododooia and Ty 00pa PC carddore 7o vAtkO va emravéNder
oTNY QpXLKE TOV KaT aoTaon. AmevepyorouoTe TAfpws Tov ¢opnT6d vTodoyioTrj oas. (Mnv Tov

B alete oe kat acTaon avauoviis 1 Orvov, Ba wpémel va amevepyomonlel evTeds.) epipévere yia
Aya NenT a kaw emaveskivioTe. Oa mpémer Twpa n PC cardva Aewtovpyel kavovik a.

To vAKO K amotwy ¢opnTir VTONOYLOTOV OTNY TpayuaTLkOTNTa Tapauéver evepy0, akbua kar OTav
vroTifeTaw 011 0 vTONOYLOTIS elvan averepybs. Av To mapar avw dev éxelr To emtbounTd amoTéeo ua,
TEPUQTLOTE TN AELTOVPYIQ TOU UTONOYLOTT) 0QS, APQALPETTE TNV UTQATAPLA, TEPLUEVETE Niyo, TOTOOeTrIoTE
Eav'a Ty praTapia KaL ETQUERKLVIOTE.

27.Twati o popTwTris exkivnons Tov FreeBSDdelxver o uirvua X afovs Read error kot oTapar aet
uet a Tnr 006vn Tov BIOS;

O ¢oprTwTiis exkivnons Tov FreeBSDiev avayvwpiler cwoT o Tny ~yewpet pice Tov akAnpod §lokov.
MropeiTe vae Tnv pvbuicete xelporivnTa péoa amd mny fdisk kar « myv dnuiovpyia 1 Tpowomwoinon Tov
sliceTov FreeBSD.
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MmopeiTe va BpeiTe TiS 0woTES TLUES Vi TNV YewUeT piae Tov 0dnyod oTo BIOS Tov unyaviuartos.
U aéte yia Tov apibpd Twr KONV pwr, KEGQAOY Kot Topéwr Yo Tov 0dny0 mov OéNeTe.

Méoa arnd v fdisk Tou sysinstall(8)wriéore 7o G v v opioere Ty yewper pice Tov 061y00.

O« cupavioTel évas dL aloyos mov Ba (T’ aer Tov aptBud Twr KUNVOpWY, KEGQAIV KOl TOUEWY.
TIAnkTpoNoyHoTE TOUS AaplBrois Tov Bpnkare awd To BIOS, ywpilovTas Tovs e kavovikés kabérous.
T map aderypa, yia 5000kv AV povs, 250kepalés kaw 60 Toueis, O vp” adape 5000/ 250/ 60.

IliéoTe enteryia va opioete Tis TLéS, kat émerta To W v va v p aipeTe To véo Tivaka KQTaT Uoewy
oTov 00ny0.

28.Eva " ado Aettovpyikl oboTnue karéoTpebe Tov SuaxeptoTn exkivnons pov. Tlws propd vo Tov
ATOKATATTIOW;

Oa mpémer va ecoéNbere oro sysinstall(8)kar va emiAé€ere Configurexar kaTomw Fdisk. Emi\é€Te To dioko
oTov omolo BplokeTal kavovik a o PopTwTiis Exkivnons xpnotporoidvTas To TANKTpo space [iéore 1o
W v va vp apere Tis adayés oTov 0dny0. Oa epudavioTel e wpotpomn wov Qo oas pwT aeL woLo
PopTwTN €kKiVNONS Vo eykaTaoTioel. K auTe TNy auTioTouxn emAoyn Kot 0 popTwTIis exkivnons O
amokaTaoTobel.

29.T1 onuaiver To pnvvpa X abovs swap_pager: indefinite wait buffer:;

Snpadver 0Tt e Sradikaoio mpoomabdel va yp anper e oeAida priuns oTo dloko, kal n arOTeLpa qUTT]
éxeL koANjoeL mpooTabdvTas va arokTrioel TpOoBacn oTo dioko yia TeptooOTepo amd 20devTepdienTa.
AvT0 pmopel va ovpfBel amd xaao pévovs Topuels oTo orAnp0 dioko, mpoSAnuaTik a kadddia, 1§ aANo
vALkO To omoio va oxerTiCeTan pe lIO. Av mpOrerTar yia mpoAnuarikl dioko, Qo deiTe emions kat
avTioTovrya unriuara oto l var/ 1 og/ messages kot onr €€odo s evTos dmesg. Avadopetik’ o,
ENEYETE TIS TUVIETELS KOl T KOADOL 00K,

30.7v elvar Ta o’ alpara “UDMA ICRC”, kat mws umopld va Ta dtopblow;

To mpbrypappc 0dnynons ata(d)avapéper o alpara Tomov “UDMA ICRC” 6 Tav evtormicel wpOBAnua
ornv opfornTa Twr dedopévwy oe pra peTagop”a DMA amd 1) wpos Tov 0dny0. To wplypauc 0diynons
Oa mpoomabnoer va eravaX afer Ty peTagop” o pepLiés popés. Av OXes or anOmeLpes amoTVxovy, O
adN afer Ty kat aoTaon emikowwrias s cvokevris ar® DMA oe PO, n ool elvan mio apyi).

To wpdBAnua puropel va wpokAndel aml moANoUs Tap ayovTes, av Kaw o o cvvndLo uévos elvat 1)
mpoBAnuaTikn 1§ Aavlaopévn kadwdiwon. EXéYETe 6L Taw kadwdra AT A dev éxovr vrooTel (nut’ o, kaw
OTL elva KaT aAAn wY T podiarypadlr yra TNy kat aoTaon Aewrovpyias Ultra DMA mou
xpnoiporolelTe. Av xpnoiponolelte aparpotpeva ovpt apia diokwy, Oa mpémer emions va elva
ovpBar o. BefouwwbeiTe OTL v apxer kai eragr] oe OXes Tis ovvdéaers. Exovr emions avapepbel
mpoBAipaTa Orav yiveral eyrat acTacn evds maot 0dnyol oto idto kav alt DMA ue éva dioko Ultra
DMA 66 (1 weo ypriyopo). Télos, Ta X afn avt a pmopel va onpaivovr 0tL 0 dlokos wpOkeLTal ocOVTOpQ
va xaX acet. Or meptooOTEPoL KATATKEVAOTTES §L0 KW Tapéxouy Aoyio Ltk eAEYYoU Yia Tovs 0dnyols
TOUS, €EAEYETE NovmOr To dioko oag, kat av xpel aleTal, ™ apTe auTiypago Twr dedouévwy oas Kol
QUTLKQTOQOTIOTE TOV.

Mmopeite va xpnoiporowioere To BondnTikd mplypapua atacontrol(8yyia va deite kat va emié€eTe Tnv
rkat aoTaon Aettovpyias DMA 1) PIO mou xpnowporoteitar aml k" abe ovokevr) ATA. Tlo ocvykerpLpéva,
1 evTo\ atacontrol node channel  Oa oag deiler Ty kaT aoTaon AetTovpyias Twy ovokevOY evi§
ovykekpLpérov kavaot AT A, 6rov To TpwTebor kav ale éxer Tnv apifunon 0 k.o.k.

45



EaoUeaei sdvriperdmon TpoBinu atwy

31.Tveivae Tol ock order reversal;

O Robert Watson kwat son@r eeBSD. or g> an’ avTnoe pe capnrvera quTy TNy €epOTNoN TNV AoTQ
freebsd-current (http://lists.FreeBSD.org/mailmagtitifo/freebsd-currentye pia cvlnrnon pe it o “lock order
reversals 7. onuaivouy;
(http://docs.freebsd.org/cgi/getmsg.cgi?fetch=65183usr/local/www/db/text/2003/freebsd-
current/20031221.freebsd-current)”

O mpoerdomoinioers avtés Tpoépxovtar amd o WIthess éva dtayvwoTik® c0oTnue YL KAELOWpaTa Kot a T
Xevtovpyia (run-time lock)ro omolo SpiokeTar oTous muprives -CURRENTrov FreeBSD (AN a aparpeiTan ot
emionpes exd00els). MmopeiTe va draf acete mepiooOrepa yia 7o Withesskaw Tis Suvardrnres Tov, omn
oelida manual withess(@)M erald " aldwr 1o Witnesseralnfeter mn oerp’ o Twr run-time locks
XPNOLUOTOLOVTOS évar cvvdvao pud anl evowpaTwLéves oeLpés kAeldwp atwy kabds kaw am® Ty oewp a Tov
QULXVEVET QL KT O TNV ERTENETT), KO TTap Qry€L T poeLdomolnoels oTny kovo O a OTav Ttapafl alovtal.
YkomOs auTns TNS AeLTovpyias elvar va avixvebovtar milav « deadlocksra orola pmopel va opeidovTar oe
rapafl acels NS oeLp’ as Twr kKAeLdwp atwr. Eivar afioonuelwto 011 To Witnesseivar K arws cvvtnpnTik0,
kaw elvan Thavbr va ddoer N abos Tpoetdororrioers. Xrny wepimTwon wouv To Withessavagpéper éva
TpaypaTikO TPOBAN U e TNV oeLp o Twr KAeLdwp aTwy, eival oav va Aéel "av noaoTar  atvxos, o oag
eixe ovpBei deadlockoe avT0 10 onuelo". T’ apyovr K amores yvwoTés TepirTwoers "Aavlao pévns
0L ayrwons" yua Tis omoles xpel aleTal var dnpLov pyNnoov e KANOTEPN TERUNPIWTN WO TE VA A oPUYOU [LE Kt
TLS TEPLTTES awvapopés apapy aTwr. Ou AvyOTepo YWwoTES TEPLTTWTELS 0PELNOVT L TEPLTTOTEPO T€ VéQ
KAeLOOpaT o, Kabds oL avTLoTpodés oTn oeLp o Twr kKAeLdwp aTwy dLopdlvovtar ypriyopa emerdr; To Withess
elval ™ avTa amrao Yo UEVo Kot dNpLov pyel ovVEXELQ VEES TTPOELIOTOLITELS -).
—A706 Tov Robert Watson kwat son@r eeBSD. or g> o7n AioTa freebsd-current
(http://lists.FreeBSD.org/mailman/listinfo/freebsdrrent),oris 14 AekepBpiov 2003

OGI&RUGE: AvT0 Tov amokalotpe "Aavbaoévn 61 aryvwon” SnuLovpyelrar oty TparypaTikOTHTA OTOY TO
Witness Bpioker K amoro ToA0 wo coBapd N abos. Térora N afn eivar Tomik’ o 7o 0 adpua ocedidas (page
fault) n Aavlaopéva dedopéva orn pvniun péoa oTov Tupnva, N TéXos oOYKpovTn ovouaaias je K arola
mutexes.

OciaRubG: Acite Tny oelida Tov Bjoern Zeeb oxerik’ o jie Tis avTioTpopés kKAedw aTwy
(http://sources.zabbadoz.net/freebsd/lor.html) yea Tyv kKot aoTaon Twy yvwo TV auTLOT pOoPLV.

32.Tv onuaiver To pvvpa Cal led ... with the foll owi ng non-sl eepabl e | ocks hel d;

Snpadver 0TL KAONKE puae ovr’ aprnon pe SvvaTOTnTa sleepevd Ty (dia oTiyun NTav evepy0 K amoito
KAeldwpa mutex ¢ avrioTorxo xwpls dvvardrnTa sleep).

O \O6v0s via Tov omolo auvT0 elvar XN abos elvar emeldr) Ta mutexeSer mpoopi(ovTal va KpaTodvTaL i
pey ada xpovik a draotnpara. Elvar pbro yia n ovvrijpnon puukplv meptOdwy auyyx povio pot. AvTin
TPOYPOUPQTLOTLET) TUUGWVLQ ETLT PETEL OTOVS 0017700§ CVUTKEVWIV vV X prjoLipoToLo0y Mutexesyta va
ovyxpoviCovtal e Ta vTONoLTa TPOY P aupQT TOU TVPNVQ KaT a ThY 0L apkrera Twr interrupts T o
interrupts 6o FreeBSDYev pumopodr va mepté\dovr oe kat aoctaon sleeplia To Adyo avtl elvar
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QmQPQITNTO Vo Ny UTAOK apeTal 0 TUpNHras yia ey ado ot aotnua amd K amoLo vTooOoTn i TOU
kpaT ael éva mutex.

T va evromioTody avt a Ta X aldn, propody va wpootedody vrobécers (assertionsyror mupriva o
omoles AAMNeTLOPoOY e To vTooVoTNua WItNeSSyLa va doovy éva TpoetdoToinTik® privvpa (1 pivo po
N abous, av’ adoya pe Tis puBuicels Tov ovoTHRATOS) OTQY YiveTaw pae kKAon 1) omola Thavds va
InuLovpyel prAok apLo e THY oTLIY U TOU KPaTLETaL éva mutex.

Ev cvvrouia, avtod Tov eldovs ot wpoetdomotoels dev eival aouvnbws porpaies, adXN a vrd opLo pnéves
aTvyels Tpobmobéaels, pmopel va wpokaléoovr avemOunTa palueva Ta oroia KupaivovtTal an Lo
oTLYULOL TTWON oTNY amOKPLON TOU CUTTNUATOS, UEXPL TATPNS KAT Qppevor.

33.Twati n dradikacia buildworld/installworldo rapuar aer e To privvpa t ouch: not found;

To pirvpua avt6 dev onpaiver 0TL oas Aeimer To BondnTikd wpdypapuua touch(1).To X abos avtd
wporalelTal ovvnbws amd Aavlao évn, WeANOVTLEY, orjpuaron nuepounvias Twy apxeiwr. Av 7o poAOL
CMOS tov vmodoyioTr oas eivar puluLo Lévo Yo TOTLET WP, TPETEL VO EKTENETETE TNV EVTOAN
adj kerntz -i v va pvuicere To poAOL Tov TLpTva OTQV eKKLVEITE 06 KaT aoTaon XetTovpyias evig

XpNoTn.
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OcidRuog: 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 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 (http://www.FreeBSD.org/commercial/index.html) for a longer list.

1. Where can | get an Office Suite for FreeBSD?

The open-source OpenOffice.org (http://www.openoffigp.office suite works natively on FreeBSD. The Linux
version of StarOffice (http://www.sun.com/starofficefle tvalue-added closed-source version of OpenOffice.org,
also works on FreeBSD.

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

2.Where can | get Motif® for FreeBSD?

The Open Group has released the source code to Motif 2.2W2cHo install thepen- not i f package, or compile it
from ports. Refer to the ports section of the Handbook
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books#ibook/ports.html) for more information on how to do
this.

OcidRuog: The Open Motif distribution only allows redistribution if it is running on an open source
(http:/lwww.opensource.org/) operating system.

In addition, there are commercial distributions of the Mstiftware available. These, however, are not for free, but
their license allows them to be used in closed-source softvizontacApps2gofor the least expensive ELF Motif
2.1.20 distribution for FreeBSD (either i386 or Alpha).

There are two distributions, the “development edition” #mel“runtime edition” (for much less). These distributions
includes:

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

« Development kit with uil, mrm, xm, xmexx, include and Imakie$i.
. Static and dynamic ELF libraries.

- Demonstration applets.

Be sure to specify that you want the FreeBSD version of Motiewordering (do not forget to mention the
architecture you want too)! Versions for NetBSD and OpenB®&®also sold byApps2goThis is currently a FTP
only download.
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More info

Apps2go WWW page (http://www.apps2go.com/)

or

<sal es@pps2go. con> Or <support @pps2go. con

or
phone (817) 431 8775 or +1 817 431-8775
ContactXi Graphicsfor 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 Imakiesi.
. Static and dynamic libraries (for use with FreeBSD 2.2.8 eaudier).
- Demonstration applets.

- Preformatted manual pages.

Be sure to specify that you want the FreeBSD version of Motiéwordering! Versions for BSDI and Linux are also
sold byXi Graphics This is currently a 4 diskette set... in the future this wilange to a unified CD distribution like
their CDE.

3. Where can | get CDE for FreeBSD?
Xi Graphicsused to sell CDE for FreeBSD, but no longer do.

KDE (http://www.kde.org/) is an open source X11 desktopahlifis similar to CDE in many respects. You might also
like the look and feel of xfce (http://www.xfce.org/). KDEd xfce are both in the ports system
(http://www.FreeBSD.org/ports/index.html).

4. Are there any commercial high-performance X servers?
Yes, Xi Graphics (http://www.xig.com/) sells Accelerat&groducts for FreeBSD and other Intel based systems.

The Xi Graphics offering is a high performance X Server tHtgrg easy configuration, support for multiple
concurrent video boards and is distributed in binary fory,an a unified diskette distribution for FreeBSD and
Linux. Xi Graphics also offers a high performance X Servéotad for laptop support.

There is a free “compatibility demo” of version 5.0 avaikabl

Xi Graphics also sells Motif and CDE for FreeBSD (see above).

More info

Xi Graphics WWW page (http://www.xig.com/)

or

<sal es@i g. con® or <support @i g. con®
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or
phone (800) 946 7433 or +1 303 298-7478.

5. Are there any Database systems for FreeBSD?

Yes! See the Commercial Vendors
(http://www.FreeBSD.org/commercial/software_bycaml#CATEGORY _DATABASE) section of FreeBSD’s Web
site.

Also see the Databases (http://www.FreeBSD.org/pottEtdaes.html) section of the Ports collection.

6.Can | run Oracle® on FreeBSD?
Yes. The following pages tell you exactly how to set up Lifdracle on FreeBSD:
« http://www.unixcities.com/oracle/index.html (httpuibw.unixcities.com/oracle/index.html)

« http://mww.shadowcom.net/freebsd-oracle9i/ (httpaiwshadowcom.net/freebsd-oracle9i/)
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1. So, where are all the user applications?

Please take a look at the ports page (http://www.FreeB$iports/index.html) for info on software packages ported
to FreeBSD. The list currently tops 24,000 and is growindydad come back to check often or subscribe to the
f r eebsd- announce mailing listfor periodic updates on new entries.

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

We also support the concept of a “package”, essentially nerian a compressed binary distribution with a little
extra intelligence embedded in it for doing whatever cusitostallation work is required. A package can be installed
and uninstalled again easily without having to know the giatails of which files it includes.

Use the package installation menu it and/ sysi nst al | (under the post-configuration menu item) or invoke the
pkg_add(1) command on the specific package files you areesteat in installing. Package files can usually be
identified by their. t gz or . t bz suffix and CDROM distribution people will havepackages/ Al | directory on

their CD which contains such files. They can also be downldader 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/pacsg-stable/
(ftp://ftp.FreeBSD.org/pub/FreeBSD/ports/i386/paps:4-stable/)
for 5.X-RELEASE/5-STABLE
ftp://ftp.FreeBSD.org/pub/FreeBSD/ports/i386/pacda§-stable
(ftp://ftp.FreeBSD.org/pub/FreeBSD/ports/i386/papds: 5-stable/)
for 6.X-RELEASE/6-STABLE
ftp://ftp.FreeBSD.org/pub/FreeBSD/ports/i386/pacds6-stable
(ftp://ftp.FreeBSD.org/pub/FreeBSD/ports/i386/pagpds: 6-stable/)
for 7-CURRENT

ftp://ftp.FreeBSD.org/pub/FreeBSD/ports/i386/pad&d-current
(ftp://ftp.FreeBSD.org/pub/FreeBSD/ports/i386/pagps: 7-current/)

or your nearest local mirror site.

Note that all ports may not be available as packages sinceneware constantly being added. It is always a good
idea to check back periodically to see which packages aitabi@aat the ftp.FreeBSD.org
(ftp://ftp.FreeBSD.org/pub/FreeBSD/) master site.

2.How do | configure INN (Internet News) for my machine?

After installing thenews/ i nn package or port, an excellent place to start is Dave Barfié Rdge
(http:/lwww.visi.com/~barr/INN.html) where you will finthe INN FAQ.
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3. Does FreeBSD support Java™?

Yes. Please see http://lwww.FreeBSD.org/java/ (http:iiwrreeBSD.org/java/index.html).

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

If you are running a FreeBSD version that lags significandgibd -CURRENT or -STABLE, you may need to
update your ports collection; see the Keeping Up
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/bookstprs-handbook/keeping-up.html) section of the Paster’
Handbook for further information on how to do this. If you angto date, then someone might have committed a
change to the port which works for -CURRENT but which broke plort for -STABLE. Please submit a bug report
on this with the send-pr(1) command, since the ports cadlrés supposed to work for both the -CURRENT and
-STABLE branches.

5.1 just tried to buildl NDEX usingmake i ndex, and it failed. Why?

First, always make sure that you have a completely up-te-8latts Collection. Errors that affect buildingDEX
from an up-to-date copy of the Ports Collection are higlibilisy and are thus almost always fixed immediately.

However, if you are up-to-date, perhaps you are seeing anptbblemmake i ndex has a known bug in dealing

with incomplete copies of the Ports Collection. It assunh@s you have a local copy of every single port that every
other port that you have a local copy of depends on. To exgfajou have a copy of oo/ bar on your disk, and

f oo/ bar depends obaz/ quux, then you must also have a copytafz/ quux on your disk, and the ports

baz/ quux depends on, and so on. Otherwiseke i ndex has insufficient information to create its dependency tree.

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

There are rare cases whendDEX will not build due to odd cases involving TH_» or W THOUT _» variables being
set inmake. conf . If you suspect that this is the case, please try to maEX with those Makevars turned off
before reporting it toj\exTpovikn AioTa Twr FreeBSD ports
(http://lists.FreeBSD.org/mailman/listinfo/freebgdrts).

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

The FreeBSD base system is designed as self-hosting - itdsheyossible to build the whole operating system
starting with a very limited set of tools. Thus, the actudldtools needed to compile the FreeBSD sources are
bundled with the sources themselves. This includes a C denfgicc(1)), make(1), awk(1), and similar tools.

Since CVSup is written in Modula-3, adding it to the FreeBS3dsystem would also require adding and
maintaining a Modula-3 compiler. This would lead to both mcréase in the disk space consumed by the FreeBSD
sources and additional maintenance work. Thus, it is musieesor both the developers and users to keep CVSup as
a separate port, which can be easily installed as a packangidolion the FreeBSD installation CDs.

7.1 updated the sources, now how do | update my installed ports?

FreeBSD does not include a port upgrading tool, but it doge bame tools to make the upgrade process somewhat
easier. You can also install additional tools to simplifytdgzandling.
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The pkg_version(1) command can generate a script that palate installed ports to the latest version in the ports
tree.

# pkg_version -c > /tnp/nyscript

The output scripimustbe edited by hand before you use it. Recent versions of pkgior€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 paesthat depend on the one that has been updated. These
may or may not need to be updated as well. The usual case wiegraeed to be updated is that a shared library has
changed version numbers, so the ports that used that libesy to be rebuilt to use the new version.

OcidRuoe: Beginning with FreeBSD 5.0 (and higher revisions), pkg_version(1) no longer supports the - ¢ option.

If you have the disk space, you can usejibet upgr ade tool to automate all of thigoor t upgr ade includes
various tools to simplify package handling. It is availablelerpor t s- mgnt / por t upgr ade. Since it is written in
Ruby,por t upgr ade is an unlikely candidate for integration with the main Fr&Btree. That should not stop
anyone from using it, however.

If your system is up full time, the periodic(8) system can bBedito generate a weekly list of ports that might need
updating by settingeek! y_st at us_pkg_enabl e="YES" in/ et c/ peri odi c. conf.

8. Why is/ bi n/ sh so minimal? Why does FreeBSD not usesh or another shell?
Because POSIX® says that there shall be such a shell.

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

The existing implementation is our best effort at meetinghasy of these requirements simultaneously as we can. In
order to keep bi n/ sh small, we have not provided many of the convenience feathegother shells have. That is
why the Ports Collection includes more featureful shels hash, scsh, tcsh, and zsh. (You can compare for yourself
the memory utilization of all these shells by looking at tMSZ” and “RSS” columns in as - u listing.)

9. Why do Netscape and Opera take so long to start?

The usual answer is that DNS on your system is misconfiguretth Betscape and Opera perform DNS checks
when starting up. The browser will not appear on your deskttj the program either gets a response or determines
that the system has no network connection.

10.1 updated parts of the Ports Collection using CVSup, and namynports fail to build with mysterious error
messages! What happened? Is the Ports Collection brokemia major way?

If you only update parts of the Ports Collection, using ongo€VSup subcollections and not ther t s- al |
CVSup collection, you shouldlwaysupdate theor t s- base subcollection too! The reasons are described in the
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Handbook
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books#ibook/cvsup.html#CVSUP-COLLEC-PBASE-WARN).

11.How do | create audio CDs from my MIDI files?

To create audio CDs from MIDI files, first installidi o/ t i mi di t y++ from ports then install manually the GUS
patches set by Eric A. Welsh, available at http://www.stidecbc.ca/eawpatches/html/default.htm. After timigity
has been installed properly, midi files may be converted tofiles with the following command line:

%timdity -Ow -s 44100 -o /tnp/juke/0l.wav 01.md

The wav files can then be converted to other formats or burngmaudio CDs, as described in the FreeBSD
Handbook.
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1.1 would like to customize my kernel. Is it difficult?

Not at all' Check out the kernel config section of the Handbook
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiiibook/kernelconfig.html).

OciaRuée: We recommend that you make a dated snapshot of your new / ker nel called / ker nel . YYMVDD after
you get it working properly. Also back up your new / modul es directory to / nodul es. YYMVDD. 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 ker nel . GENERI C. This is particularly important if you are now booting from a controller that
GENERIC does not support.

2. My kernel compiles fail becausehw _f | oat is missing. How do | solve this problem?

You probably removedpx0 (see npx(4)) from your kernel configuration file because youat have a math
co-processor. Thepx0 device iSMANDATORY Somewhere inside your hardware lies a device that provides
hardware floating-point support, even if it is no longer assafe device as used in the good old 386 days.nfast
include thenpx0 device. Even if you manage to build a kernel withapk0 support, it will not boot anyway.

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

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

However, if you are running low on disk space, or you simplyndbwant 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 thadsa
makeopt i ons DEBUG=-g
- You are not running config(8) with they option.

Either of the above settings will cause your kernel to betlmilebug mode. As long as you make sure you follow
the steps above, you can build your kernel normally, and youlsl notice a fairly large size decrease; most kernels
tend to be around 1.5MB to 2MB.

4.Why do | get interrupt conflicts with multi-port serial code?

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

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

#
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# Mul tiport high-speed serial line - 16550 UARTS

#

device sio02 at isa? port Ox2a0 tty irq 5 flags 0x501 vector siointr
device sio3 at isa? port Ox2a8 tty flags Ox501 vector siointr
device sio4 at isa? port Ox2bO tty flags Ox501 vector siointr
device sio5 at isa? port Ox2b8 tty flags Ox501 vector siointr

5. Why does every kernel | try to build fail to compile, even GERIE?
There are a number of possible causes for this problem. Tieeyneno particular order:

- You are not using the nemake bui | dker nel andmake i nstal | ker nel targets, and your source tree is
different from the one used to build the currently runningteyn (e.g., you are compiling 4.3-RELEASE on a
4.0-RELEASE system). If you are attempting an upgrade sele@ad theé usr / sr ¢/ UPDATI NGfile, paying
particular attention to the “COMMON ITEMS” section at theden

« You are using the newake bui | dker nel andmake i nst al | ker nel targets, but you failed to assert the
completion of therake bui | dwor | d target. Therake bui | dker nel target relies on files generated by the
make bui | dwor | d target to complete its job correctly.

- Evenifyou are trying to buildFreeBSD-STABLE: it is possible that you fetched the source tree at a time vithen
was either being modified, or broken for other reasons; aibases are absolutely guaranteed to be buildable,
althoughFreeBSD-STABLBbuilds fine the majority of the time. If you have not alreadyd®o, try re-fetching
the source tree and see if the problem goes away. Try usirféeaatiit server in case the one you are using is
having problems.

6. How can | verify which scheduler is in use on a running system?

If you are running FreeBSD version 5.2.1 or earlier, checkHe existence of theer n. quant umsysctl. If you
have it, you should see something like this:

% sysct| kern.quantum
kern. sched. quantum 99960

If the ker n. quant umsysctl exists, you are using the 4BSD scheduler. If not, yibuget an error printed by
sysctl(8) (which you can safely ignore):

% sysct| kern.sched.quantum
sysctl: unknown oid ’kern.sched. quant um

In FreeBSD version 5.3-RELEASE and later, the name of thedwller currently being used is directly available as
the value of the&ker n. sched. nane sysctl:

% sysct| kern.sched.name
kern. sched. nane: 4BSD
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7.What isker n. quant unf?

ker n. quant umis the maximum number of ticks a process can run without bpiegmpted. It is specific to the
4BSD scheduler, so you can use its presence or absence tmuhetevhich scheduler is in use. In FreeBSD 5.X or
laterker n. quant umhas been renamedker n. sched. quant um

8. What isker n. sched. quant un®
SeeA: 7.
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1.How do | move my system over to my huge new disk?

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

Should you decide not to do a fresh install, you need to jpamténd label the new disk with either
/ st and/ sysi nstal |, or fdisk(8) and disklabel(8). You should also install beaty on both disks with bootOcfg(8),
so that you can dual boot to the old or new system after theingpy done.

Now you have the new disk set up, and are ready to move theldiatartunately, you cannot just blindly copy the
data. Things like device files (indev), flags, and links tend to screw that up. You need to use tbatsunderstand

these things, which means dump(8). Although it is suggesizidyou move the data in single user mode, it is not
required.

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

1. newfs the new partition.

2. mount it on a temporary mount point.
3. cdto that directory.
4

dump the old partition, piping output to the new one.
For example, if you are going to move root/tdev/ ad1sla, with / mt as the temporary mount point, it is:

# newfs /dev/adlsla

# mount /dev/adlsla /mt

# cd / mt

# dunmp Oaf - / | restore xf -

Rearranging your partitions with dump takes a bit more wddkmerge a partition liké var into its parent, create
the new partition large enough for both, move the parenttfarias described above, then move the child partition
into the empty directory that the first move created:

newfs /dev/adlsla

nount /dev/adlsla /mt

cd / mt

dump Oaf - / | restore xf -

cd var

dunmp Oaf - /var | restore xf -

HOH KR KK
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To split a directory from its parent, say puttihgar on its own partition when it was not before, create both
partitions, then mount the child partition on the approjer@irectory in the temporary mount point, then move the
old single partition:

newfs /dev/adlsla

newfs /dev/adlsld

nount /dev/adlsla /mt
nkdir /mt/var

nount /dev/adlsld /mt/var
cd / mt

dump Oaf - / | restore xf -

H R H R HHH

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

2. Will a “dangerously dedicated” disk endanger my health?

The installation procedure allows you to chose two différaathods in partitioning your hard disk(s). The default
way makes it compatible with other operating systems ondh@esmachine, by using fdisk table entries (called
“slices” in FreeBSD), with a FreeBSD slice that employs fpiaris of its own. Optionally, one can chose to install a
boot-selector to switch between the possible operatingsyson the disk(s). The alternative uses the entire disk for
FreeBSD, and makes no attempt to be compatible with otheratipg systems.

So why it is called “dangerous”? A disk in this mode does naitain what normal PC utilities would consider a
valid fdisk table. Depending on how well they have been desig they might complain at you once they are getting
in contact with such a disk, or even worse, they might damlag@&8SD bootstrap without even asking or notifying
you. In addition, the “dangerously dedicated” disk’s latisiknown to confuse many BIOSes, including those from
AWARD (e.g. as found in HP Netserver and Micronics systemselbas many others) and Symbios/NCR (for the
popular 53C8xx range of SCSI controllers). This is not a cletedist, there are more. Symptoms of this confusion
include ther ead error message printed by the FreeBSD bootstrap when it cannotéield ias well as system
lockups when booting.

Why have this mode at all then? It only saves a few kbytes dfsligce, and it can cause real problems for a new
installation. “Dangerously dedicated” mode’s originsitiea desire to avoid one of the most common problems
plaguing new FreeBSD installers - matching the BIOS “geoyietumbers for a disk to the disk itself.

“Geometry” is an outdated concept, but one still at the hefatie PC’s BIOS and its interaction with disks. When
the FreeBSD installer creates slices, it has to record tteditn of these slices on the disk in a fashion that
corresponds with the way the BIOS expects to find them. Ifi$ gevrong, you will not be able to boot.

“Dangerously dedicated” mode tries to work around this bkimgithe problem simpler. In some cases, it gets it
right. But it is meant to be used as a last-ditch alternatihere 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 inisigfl Start by making a note of the geometry that
your BIOS claims to be using for your disks. You can arrandestee the kernel print this as it boots by specifying
-v at theboot : prompt, or usindoot -v in the loader. Just before the installer starts, the kerilepvint a list of
BIOS geometries. Do not panic - wait for the installer totséaud then use scrollback to read the numbers. Typically
the BIOS disk units will be in the same order that FreeBSI3 §stur disks, first IDE, then SCSI.

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

Once you have got the BIOS and FreeBSD agreeing about thegggoofi the disk, your problems are almost
guaranteed to be over, and with no need for “DD” mode at alhdfvever, you are still greeted with the dreaded
read error message when you try to boot, it is time to cross your fingedsyarfor it - there is nothing left to lose.

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

# dd if=/dev/zero of =/dev/rda0 count=15

Alternatively, the undocumented DOS “feature”

C:\> fdisk /nbr

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

3. Which partitions can safely use Soft Updates? | have heatdbft Updates oh can cause problems.
Short answer: you can usually use Soft Updates safely oragitipns.

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

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

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

These issues affect all partitions using Soft Updates. $at does this mean for the root partition?

Vital information on the root partition changes very rarélifes such asker nel and the contents dfet c only
change during system maintenance, or when users changpadlssivords. If the system crashed during the
thirty-second window after such a change is made, it is ptsthat data could be lost. This risk is negligible for
most applications, but you should be aware that it existguir system cannot tolerate this much risk, do not use
Soft Updates on the root filesystem!

/ is traditionally one of the smallest partitions. By defa&iteeBSD puts thet np directory orv . If you have a busy
/ t np, you might see intermittent space problems. Symlinkingp to/ var / t np will solve this problem.
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4. What is inappropriate about my ccd?

The symptom of this is:

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

This usually happens when you are trying to concatenate gagtitions, which default to typenused. The ccd
driver requires the underlying partition type to be FS_BE&BFEdit the disklabel of the disks you are trying to
concatenate and change the types of partitiods BRBSD.

5. Why can | not edit the disklabel on my ccd?

The symptom of this is:

# di skl abel ccdO

(it prints sonething sensible here, so let us try to edit it)
# di skl abel -e ccdO

(edit, save, quit)

di skl abel : ioctl DI OCWDI NFO No di sk | abel on di sk;

use "disklabel -r" to install initial |abe

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

# di skl abel ccd0 > /tnp/disklabel.tnp
# di skl abel -Rr ccdO /tnp/disklabel.tnp
# di skl abel -e ccd0

(this will work now)

6. Can | mount other foreign filesystems under FreeBSD?

FreeBSD supports a variety of other filesystems.

Digital UNIX

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

Linux

FreeBSD supportsxt 2f s partitions. See mount_ext2fs(8) for more information.

Windows NT®

FreeBSD includes a read-only NTFS driver. For more inforomatsee mount_ntfs(8).

FAT

FreeBSD includes a read-write FAT driver. For more inforioratsee mount_msdosfs(8).
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ReiserFS
FreeBSD includes a read-only ReiserFS driver. For moretndtion, see mount_reiserfs(8).

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

7.How do | mount a secondary DOS partition?

The secondary DOS partitions are found after ALL the pringstitions. For example, if you have an “E” partition
as the second DOS partition on the second SCSI drive, youtoezdate the special files for “slice 5” irdev, then
mount/ dev/ dals5:

# cd /dev
# sh MAKEDEV dalsb5
# mount -t nsdosfs /dev/dals5 /dos/e

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

8. Is there a cryptographic filesystem for FreeBSD?

Yes. FreeBSD 5.0 includes gbde(8), and FreeBSD 6.0 add&8)g€lor earlier releases, see #ecurity/cfs
port.

9. How can | use the Windows NT loader to boot FreeBSD?

The general idea is that you copy the first sector of your ratiot FreeBSD partition into a file in the
DOS/Windows NT partition. Assuming you hame that file sorirgghiike c: \ boot sect . bsd (inspired by
c:\ boot sect . dos), you can then edit the: \ boot . i ni file to come up with something like this:

[ boot | oader]

ti meout =30

def aul t =rmul ti (0)di sk(0)rdi sk(0)partition(1)\W NDONS
[operating systens]

mul ti (0)di sk(0)rdisk(O)partition(1)\W NDONS="W ndows NT"
C. \ BOOTSECT. BSD=" Fr eeBSD"

C.\ =" DCs"

If FreeBSD is installed on the same disk as the Windows NT padition simply copy boot / boot 1 to
C: \ BOOTSECT. BSD. However, if FreeBSD is installed on a different digkoot / boot 1 will not work,
/ boot / boot 0 is needed.

/ boot / boot 0 needs to be installed using sysinstall by selecting theB3&eboot manager on the screen which
asks if you wish to use a boot manager. This is becabset / boot 0 has the partition table area filled with NULL
characters but sysinstall copies the partition table leefopying/ boot / boot 0 to the MBR.

DiiidéaidiRgoc: Do not simply copy /boot/bootd  instead of /boot/bootl  ; you will overwrite your partition table
and render your computer un-bootable!
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When the FreeBSD boot manager runs it records the last O®dbgtsetting the active flag on the partition table
entry for that OS and then writes the whole 512-bytes offitsetk to the MBR so if you just copyboot / boot 0 to
C: \ BOOTSECT. BSDthen it writes an empty partition table, with the active flag@n one entry, to the MBR.

10.How do | boot FreeBSD and Linux from LILO?

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

Boot Linux, and add the following lines teet ¢/ 1'i | 0. conf :

ot her =/ dev/ hda2
t abl e=/ dev/ hda
| abel =Fr eeBSD

(the above assumes that your FreeBSD slice is known to Lisdev/ hda2; tailor to suit your setup). Then, run
I'i 1 o asroot and you should be done.

If FreeBSD resides on another disk, you need tolagitier =/ boot / chai n. b to the LILO entry. For example:

ot her =/ dev/ dab4
t abl e=/ dev/ dab
| oader =/ boot/chain. b
| abel =Fr eeBSD

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

Boot: 1:da(0, a)/kernel

You can configure boot(8) to automatically do this for youadttime.

The Linux+FreeBSD mini-HOWTO (http://sunsite.unc.eddR/HOWTO/mini/Linux+FreeBSD.html) is a good
reference for FreeBSD and Linux interoperability issues.

11.How do | boot FreeBSD and Linux using GRUB

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

title FreeBSD 6.1
root (hdo, a)
kernel /boot/| oader

Wherehd0, a points to your root partition on the first disk. If you need pesify which slice number should be
used, use something like thi®do, 2, a) . By default, if the slice number is omitted, GRUB searchesfitst slice
which has a’ partition.
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12.How do | boot FreeBSD and Linux using BootEasy?

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

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

13.How do | change the boot prompt frop?? to something more meaningful?

You can not do that with the standard boot manager withoutitiegy it. There are a number of other boot managers
in thesysut i | s ports category that provide this functionality.

14.1 have a new removable drive, how do | use it?

Whether it is a removable drive like a Zip or an EZ drive (orreeefloppy, if you want to use it that way), or a new
hard disk, once it is installed and recognized by the syséem,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 (http://wwwwmix.com/mark/FreeBSD/ZIP-FAQ.html))

If it is a ZIP drive or a floppy, you have already got a DOS filésys on it, you can use a command like this:

# mount -t nsdosfs /dev/fdOc /floppy

if it is a floppy, or this:

# nmount -t nsdosfs /dev/da2s4 /zip

for a ZIP disk with the factory configuration.
For other disks, see how they are laid out using fdisk(8) sinstall(8).
The rest of the examples will be for a ZIP drive on da2, thedt®B€SI disk.

Unless it is a floppy, or a removable you plan on sharing witiebpeople, it is probably a better idea to stick a BSD
filesystem on it. You will get long filename support, at lea&Xaimprovement in performance, and a lot more
stability. First, you need to redo the DOS-level partitiiitesystems. You can either use fdisk(8) or

/ st and/ sysi nstal |, or for a small drive that you do not want to bother with muéipperating system support

on, just blow away the whole FAT partition table (slices) qunst use the BSD partitioning:

# dd if=/dev/zero of=/dev/rda2 count=2
# di skl abel -Brw da2 auto

You can use disklabel @rst and/ sysi nst al | to create multiple BSD partitions. You will certainly waotdo this
if you are adding swap space on a fixed disk, but it is probab#yevant on a removable drive like a ZIP.

Finally, create a new filesystem, this one is on our ZIP drsiegithe whole disk:
# newfs /dev/rda2c

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

and it is probably a good idea to add a line like thig & c/ f st ab (see fstab(5)) so you can just typeunt / zi p
in the future:

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

15.Why do | getl ncorrect super bl ock when mountinga CDROM?

You have to tell mount(8) the type of the device that you wamhbunt. This is described in the Handbook section
on optical media (http://www.FreeBSD.org/doc/el_GR.8859-7/books/handbook/creating-cds.html), specificall
the section Using Data CDs
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books#ibook/creating-cds.html#MOUNTING-CD).

16.Why do | getDevi ce not confi gured when mountinga CDROM?

This generally means that there is no CDROM in the CDROM davehe drive is not visible on the bus. Please see
the Using Data CDs
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiibook/creating-cds. htmli#MOUNTING-CD) section of
the Handbook for a detailed discussion of this issue.

17.Why do all non-English characters in filenames show up as ti#hg CDs when mounted in FreeBSD?

Your CDROM probably uses the “Joliet” extension for storinfprmation about files and directories. This is
discussed in the Handbook chapter on creating and using GIRRO
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiibook/creating-cds.html), specifically the section on
Using Data CDROMSs
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiibook/creating-cds.html#MOUNTING-CD).

18.1 burned a CD under FreeBSD and now | can not read it under d®r operating system. Why?

You most likely burned a raw file to your CD, rather than cnegn ISO 9660 filesystem. Take a look at the
Handbook chapter on creating CDROMs
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books#ibook/creating-cds.html), particularly the section on
burning raw data CDs
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiibook/creating-cds.htmI#RAWDATA-CD).

19.How can | create an image of a data CD?

This is discussed in the Handbook section on duplicating G&is
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books#ibook/creating-cds.htmI#IMAGING-CD). For more on
working with CDROMSs, see the Creating CDs Section
(http:/lwww.FreeBSD.org/doc/el_GR.ISO8859-7/booksiibook/creating-cds.html) in the Storage chapter in the
Handbook.

20.Why can | notrount an audio CD?

If you try to mount an audio CD, you will get an error likel9660: / dev/ acdOc: Invalid argunent. Thisis
becauseount only works on filesystems. Audio CDs do not have filesystehey just have data. You need a
program that reads audio CDs, such asaiéi o/ xncd port.
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21.How do Imount a multi-session CD?

By default, mount(8) will attempt to mount the last data krésession) of a CD. If you would like to load an earlier
session, you must use the command line argument. Please see mount_cd9660(8) foifispe@mples.

22.How do | let ordinary users mount floppies, CDROMs and otheraeable media?

Ordinary users can be permitted to mount devices. Here is how

1. Asroot setthe sysctl variablef s. user nount to 1.
# sysctl -w vfs.usernount=1

2. Asroot assign the appropriate permissions to the block devicecmded with the removable media.
For example, to allow users to mount the first floppy drive; use
# chnod 666 /dev/fdo0

To allow users in the grougper at or to mount the CDROM drive, use:

# chgrp operator /dev/acdOc
# chnod 640 /dev/acdOc

3. Ifyou are running FreeBSD 5.X or later, you will need teealtet ¢/ devf s. conf to make these changes
permanent across reboots.

Asr oot , add the necessary linesi/tet ¢/ devf s. conf . For example, to allow users to mount the first floppy
drive add:

# Allow all users to nount the floppy disk.
own / dev/fdO r oot : oper at or
perm [ dev/ fdO 0666

To allow users in the grougper at or to mount the CD-ROM drive add:

# Al |l ow nenbers of the group operator to nount CD- ROVs.
own / dev/ acdO r oot : oper at or
perm / dev/ acdO 0660

4. Finally, add the line@f s. user nount =1 to the file/ et ¢/ sysct | . conf so that it is reset at system boot time.
All users can now mount the floppyev/ f d0 onto a directory that they own:

% nkdi r ~/ my- mount - poi nt
% mount -t nsdosfs /dev/fdO ~/my-nount - point

Users in groupper at or can now mount the CDROMdev/ acdOc onto a directory that they own:

% nkdi r ~/ my- mount - poi nt
% mount -t ¢d9660 /dev/acdOc ~/ ny-nount-poi nt

Unmounting the device is simple:
% unmount ~/ my- mount - poi nt

Enablingvf s. user mount , however, has negative security implications. A better wegccess MS-DOS formatted
media is to use thenul at or s/ nt ool s package in the ports collection.
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OcidRuoe: The device name used in the previous examples must be changed according to your configuration.

23.Thedu anddf commands show different amounts of disk space availablat\glyoing on?

You need to understand whéd anddf really do.du goes through the directory tree, measures how large each file
is, and presents the totatf. just asks the filesystem how much space it has left. They sedmthe same thing, but
a file without a directory entry will affeatf but notdu.

When a program is using a file, and you delete the file, the fiiseally removed from the filesystem until the
program stops using it. The file is immediately deleted fromdirectory listing, however. You can see this easily
enough with a program such asr e. Assume you have a file large enough that its presence affectsutput ofdu
anddf . (Since disks can be so large today, this might erglarge file!) If you delete this file while usingor e on

it, mor e does not immediately choke and complain that it cannot viexfite. The entry is simply removed from the
directory so no other program or user can accessiishows that it is gone — it has walked the directory tree and
the file is not listeddf shows that it is still there, as the filesystem knows thate is still using that space. Once
you end theror e sessiondu anddf will agree.

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

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

24.How can | add more swap space?

In the Configuration and Tuning
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiibook/config-tuning.html) section of the Handbook, you
will find a section (http://www.FreeBSD.org/doc/el_GRI8359-7/books/handbook/adding-swap-space.html)
describing how to do this.

25.Why does FreeBSD see my disk as smaller than the manufasaygit is?

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

Also note that FreeBSD will (by defauligserve8% of the disk space.

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

A portion of each UFS partition (8%, by default) is reservedidse by the operating system and thet user. df(1)
does not count that space when calculatingtyeaci t y column, so it can exceed 100%. Also, you will notice that
theBl ocks column is always greater than the sum of thed andAvai | columns, usually by a factor of 8%.

For more details, look up themoption in tunefs(8).
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1. Where are the system start-up configuration files?

The primary configuration file iset c/ def aul t s/ r c. conf (see rc.conf(5)) System startup scripts such as
/etc/rcand/ etc/rc.d(seerc(8))justinclude this fil&o not edit this filelnstead, if there is any entry in
/et c/ defaul ts/rc. conf that you want to change, you should copy the line irdoc/ r c. conf and change it
there.

For example, if you wish to start named, the included DNSeserll you need to do is:
# echo naned_enabl e="YES" >> /etc/rc.conf

To start up local services, place shell scripts in/ther / | ocal / et ¢/ r c. d directory. These shell scripts should be
set executable, and end with a .sh.

2.How do | add a user easily?
Use the adduser(8) command, or the pw(8) command for morelazated situations.

To remove the user, use the rmuser(8) command or, if negeps#i8).

3. Why do | keep getting messages likeot : not found after editing my crontab file?

This is normally caused by editing the system cronta ¢/ cr ont ab) and then using crontab(1) to install it:

# crontab /etc/crontab

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

If this is what you did, the extra crontab is simply a copy ef c/ cr ont ab in the wrong format it. Delete it with the
command:

# crontab -r

Next time, when you editet ¢/ cr ont ab, you should not do anything to inform cron(8) of the changewe it will
notice them automatically.

If you want something to be run once per day, week, or monts gtobably better to add shell scripts
/usr/1ocal / etc/periodic,and let the periodic(8) command run from the system croedule it with the other
periodic system tasks.

The actual reason for the error is that the system crontabtastra field, specifying which user to run the
command as. In the default system crontab provided withB3€x this isr oot for all entries. When this crontab is
used as theoot user’s crontab (which isotthe same as the system crontab), cron(8) assumes therstrings the
first word of the command to execute, but no such commandsexist
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4.Why do | get the errolyou are not in the correct group to su root whenltryto suta oot ?

This is a security feature. In order to surteot (or any other account with superuser privileges), you mashithe
wheel group. If this feature were not there, anybody with an actounra system who also found autot 's
password would be able to gain superuser level access tgstens With this feature, this is not strictly true; su(1)
will prevent them from even trying to enter the password étlare not invheel .

To allow someone to su tooot , simply put them in theheel group.

5.1 made a mistake inc. conf , or another startup file, and now | cannot edit it because ldsyBtem is read-only.
What should | do?

When you get the prompt to enter the shell pathname, simel§sgENTER, and rumount / to re-mount the root
filesystem in read/write mode. You may also need tomount -a -t ufs to mount the filesystem where your
favorite editor is defined. If your favorite editor is on awetk filesystem, you will need to either configure the
network manually before you can mount network filesystemsase 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 erficyou may also need to rxport TERM=cons25
so that these editors can load the correct data from the &grthrdatabase.

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

6. Why am | having trouble setting up my printer?

Please have a look at the Handbook entry on printing. It shcoNver most of your problem. See the Handbook entry
on printing (http://www.FreeBSD.org/doc/el_GR.ISO88B800ks/handbook/printing.html).

Some printers require a host-based driver to do any kindinfipg. These so-called “WinPrinters” are not natively
supported by FreeBSD. If your printer does not work in DOS andws NT 4.0, it is probably a WinPrinter. Your
only hope of getting one of these to work is to check if piné nt / pnn2ppa port supports it.

7.How can | correct the keyboard mappings for my system?

Please see the Handbook section on using localization
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiiibook/using-localization.html), specifically the sewt
on console setup
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books#ibook/using-localization.htmi#SETTING-CONSOLE).

8. Why do | get messages likenknown: <PNP0303> can’t assign resour ces on boot?

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

The “can’t assign resources” messages indicate that thieedeare legacy ISA devices for which a non-PnP-aware disver
compiled into the kernel. These include devices such asdagbcontrollers, the programmable interrupt controlt@pc
and several other bits of standard infrastructure. Theuress cannot be assigned because there is already a diivgr us
those addresses.

—Garrett Wollman sl | man@r eeBSD. or g>, 24 April 2001
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9. Why can | not get user quotas to work properly?

1. It is possible that your kernel is not configured to use gs\df this is the case, you will need to add the
following line to your kernel configuration file and recongil

opti ons QUOTA

Please read the Handbook entry on quotas
(http://mwww.FreeBSD.org/doc/el_GR.ISO8859-7/booksitbook/quotas.html) for full details.

2. Do not turn on quotas an

3. Put the quota file on the filesystem that the quotas are tofoeced on, i.e.:

Filesystem Quota file
[ usr /usr/ adm n/ quot as
/ hone / hone/ admi n/ quot as

10.Does FreeBSD support System V IPC primitives?

Yes, FreeBSD supports System V-style IPC, including sharechory, messages and semaphores, in the GENERIC
kernel. In a custom kernel, enable this support by addindalf@ving lines to your kernel config.

options SYSVSHM # enabl e shared nenory
options SYSVSEM # enabl e for semaphores
options SYSVMSG # enabl e for nessaging

Recompile and install your kernel.

11.What other mail-server software can | use instead of Serd@mai

Sendmail (http://www.sendmail.org/) is the default neelver software for FreeBSD, but you can easily replace it
with one of the other MTA (for instance, an MTA installed frdhe ports).

There are various alternative MTAs in the ports tree alreaftir mai | / exi m mai | / post fi x, mai | / gmai |, and
mai | / zmai | er being some of the most popular choices.

Diversity is nice, and the fact that you have many differeatlraervers to chose from is considered a good thing;
therefore try to avoid asking questions like “Is Sendmaitdre¢han Qmail?” in the mailing lists. If you do feel like
asking, first check the mailing list archives. The advargagel disadvantages of each and every one of the available
MTAs have already been discussed a few times.

12.1 have forgotten the oot password! What do | do?

Do not panic! Restart the system, tyipeot - s at the Boot: prompt to enter Single User mode. At the question
about the shell to use, hit ENTER. You will be dropped togrompt. Entenount -u / to remount your root
filesystem read/write, then rurbunt - a to remount all the filesystems. Rpasswd r oot to change the oot
password then run exit(1) to continue booting.
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13.How do | keepControl +Alt +Deletefrom rebooting the system?
If you are using syscons (the default console driver) build iastall a new kernel with the line:
opti ons SC_DI SABLE_REBOOT

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

This can also be done by setting the following sysctl whicesdioot require a reboot or kernel recompile:
# sysctl hw syscons. kbd_r eboot =0

options PCVT_CTRL_ALT_DEL

14.How do | 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-platith the original file stored with a .bak 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 whilenix-file will contain the converted output. This can be
quite a bit faster than using perl.

15.How do I kill processes by name?
Use killall(1).

16.Why is su bugging me about not beingrinot 's ACL?

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

17.How do | uninstall Kerberos?

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

# cd /cdroni bin
# ./install.sh

Alternately, you can remove allAKE_KERBERGCS options fronv et ¢/ make. conf and rebuild world.
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18.What happened tbdev/ MAKEDEV?

FreeBSD 5.X and beyond use the devfs(8) device-on-demateimyDevice drivers automatically create new
device nodes as they are needed, obsolétitey/ MAKEDEV.

If you are running FreeBSD 4.X or earlier ahdev/ MAKEDEV is missing, then you really do have a problem. Grab a
copy from the system source code, probablyusr/ src/ et c/ MAKEDEV.

19.How do | add pseudoterminals to the system?

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

1. Build and install a new kernel with the line
pseudo- devi ce pty 256
in the configuration file.

2. Runthe 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 ntateform of the existing entries,
i.e. they look like

ttygc none network
The order of the letter designationg isy[ pgr sPQRS] [ 0- 9a- v] , using a regular expression.

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

20.Why can | not create the snd0 device?

There is nasnd device. The name is used as a shorthand for the various ddtiaemake up the FreeBSD sound
driver, such asi xer, sequencer, anddsp.

To create these devices you should

# cd /dev
# sh MAKEDEV sndO

OciaRuée: You can omit this step if you are running FreeBSD 5.0-RELEASE or newer with devfs(5) enabled.
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21.Howdo I re-read et ¢/ rc. conf and re-start et ¢/ r ¢ without a reboot?
Go into single user mode and then back to multi user mode.

On the console do:

# shut down now
(Note: without -r or -h)

# return
# exit

22.1tried to update my system to the latest -STABLE, but got -BE,T-RC or -PRERELEASE! What is going on?

Short answer: it is just a name. RC stands for “Release Catedidt signifies that a release is imminent. In
FreeBSD, -PRERELEASE is typically synonymous with the clideze 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 tweeplaVajor, dot-zero, releases, such as 4.0-RELEASE
and 5.0-RELEASE, are branched from the head of the developstream, commonly referred to @8SURRENT.

Minor releases, such as 4.1-RELEASE or 5.2-RELEASE, haee baapshots of the activB TABLE branch.

Starting with 4.3-RELEASE, each release also now has itslmanch which can be tracked by people requiring an
extremely conservative rate of development (typicallya@@curity advisories).

When a release is about to be made, the branch from whichlibevidlerived from has to undergo a certain process.
Part of this process is a code freeze. When a code freezdidgedi the name of the branch is changed to reflect that
it is about to become a release. For example, if the brandahtodee called 4.5-STABLE, its name will be changed

to 4.6-PRERELEASE to signify the code freeze and signify éxéra pre-release testing should be happening. Bug
fixes can still be committed to be part of the release. Whesdhiece code is in shape for the release the name will
be changed to 4.6-RC to signify that a release is about to loke finam it. Once in the RC stage, only the most
critical bugs found can be fixed. Once the release (4.6-RERE#H this example) and release branch have been
made, the branch will be renamed to 4.6-STABLE.

For more information on version numbers and the various CNa8dhes, refer to the Release Engineering
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/artiételeng/article.html) article.

23.1 tried to install a new kernel, and the chflags failed. How det around this?

Short answer: You are probably at security level greatar thd&Reboot directly to single user mode to install the
kernel.

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

# sysctl kern.securel evel

You cannot lower the security level; you have to boot to gnmgbde to install the kernel, or change the security level
in/etc/rc. conf then reboot. See the init(8) manual page for details on stexel, and see
/ et c/ def aul t s/ rc. conf and the rc.conf(5) manual page for more information on rtf.co
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24.1 cannot change the time on my system by more than one secavddd | get around this?

Short answer: You are probably at security level greater th&eboot directly to single user mode to change the
date.

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

# sysctl kern.securel evel

You cannot lower the security level; you have to boot to #mgbde to change the date, or change the security level
in/etc/rc. conf then reboot. See the init(8) manual page for details on séstel, and see
/ et c/ def aul t s/ rc. conf and the rc.conf(5) manual page for more information on rd.co

25.Why isr pc. st at d using 256 megabytes of memory?

No, there is no memory leak, and it is not using 256 Mbytes aharg. For conveniencepc. st at d maps an
obscene amount of memory into its address space. Therehimgaerribly 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 @ar ) into its address space; to save worrying about remapplatgit
when it needs to grow, it maps it with a generous size. Thigiig @vident from the source code, where one can see
that the length argument to mmap(2pis10000000, or one sixteenth of the address space on an IA32, or exactly
256MB.

26.Why can | not unset thechg file flag?

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

27.Why does SSH authentication througéhost s not work by default in recent versions of FreeBSD?

The reason whyshost s authentication does not work by default in more recent vasbf FreeBSD is because
ssh(1) is not installed suidbot by default. To “fix” this, you can do one of the following:

« As a permanent fix, SEBNABLE_SUI D_SSHtotrue in/ et c/ make. conf and rebuild ssh (or rumake wor | d).

« As atemporary fix, change the mode/arsr / bi n/ ssh to 4555 by runningchnod 4555 /usr/ bi n/ ssh as
root . Then addENABLE_SUI D_SSH= t r ue to/ et ¢/ make. conf so the change takes effect the next timage
wor | d is run.

28.Whatisvnl ru?

vnl r u flushes and frees vnodes when the system hitké¢he. maxvnodes limit. This kernel thread sits mostly
idle, and only activates if you have a huge amount of RAM amdaacessing tens of thousands of tiny files.

29.What do the various memory states displayed by mean?

« Acti ve: pages recently statistically used.

« I nactive: pages recently statistically unused.
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- Cache: (most often) pages that have percolated from inactive tataswhere they maintain their data, but can
often be immediately reused (either with their old ass@migaior reused with a new association.) There can be
certain immediate transitions froatt i ve to cache state if the page is known to be clean (unmodified), but that
transition is a matter of policy, depending upon the algonichoice of the VM system maintainer.

- Free: pages without data content, and can be immediately usegttaic circumstances where cache pages might
be ineligible. Free pages can be reused at interrupt or psctate.

- W red: pages that are fixed into memory, usually for kernel purpdset also sometimes for special use in
processes.

Pages are most often written to disk (sort of a VM sync) whewy tire in the inactive state, but active pages can also
be synced (but requires the availability of certain CPUdgese.) This depends upon the CPU tracking of the

modified bit being available, and in certain situations ¢hean be an advantage for a block of VM pages to be

synced, whether they are active or inactive. In most comnasesg; it is best to think of the inactive queue to be a
gueue of relatively unused pages that might or might not lledrprocess of being written to disk. Cached pages are
already synced, not mapped, but available for immediatega®use with their old association or with a new
association. Free pages are available at interrupt lewetdrhed or free pages can be used at process state for reuse.
Cache pages are not adequately locked to be available atiptéevel.

There are some other flags (e.g., busy flag or busy count) tigat modify some of the rules that | described.

30.How much free memory is available?

There are a couple of kinds of “free memory”. One kind is th@ant of memory immediately available without
paging anything else out. That is approximately the sizeaohe queue + size of free queue (with a derating factor,
depending upon system tuning.) Another kind of “free memyhe total amount of VM space. That can be
complex, but is dependent upon the amount of swap space amdmeOther kinds of “free memory” descriptions
are also possible, but it is relatively useless to definesthmst rather it is important to make sure that the paging rate
is kept low, and to avoid running out of swap space.

31.Whatis/ var/ enpt y? | can not delete it!

/var/ enpt y is a directory that the sshd(8) program uses when perforpringege separation. Thievar / enpt y
directory is empty, owned byoot and has thechg flag set.

Although it is not recommended to delete this directory,dsd you will need to unset thezhg flag first. See the
chflags(1) manual page for more information (and bear in rthiscnswer to
the question on unsetting the schg jlag

75



E&oUeaéi 11 To Soornua X Windows kaw o
Eirovikéc KovoOec

1. What is the X Window System?

The X Window System (commonlby11) is the most widely available windowing system capable ofing on
UNIX or UNIX like systems, including FreeBSD. The X.Org Falation (http://www.x.org) administers the X
protocol standards (http://en.wikipedia.org/wiki/X_Wibw_System_core_protocol), with the current reference
implementation, version 11 release 7.7, so you will oftenrederences shortenedXo1l.

Many implementations are available for different arcHiiees and operating systems. An implementation of the
server-side code is properly known asXarser ver .

2. Which X implementations are available for FreeBSD?

Historically, the default implementation of X on FreeBSDslmeen XFree86 which is maintained by The XFree86
Project, Inc. (http://www.xfree86.0rg) This software wastalled by default on FreeBSD versions up until 4.10 and
5.2. Although Xorg itself maintained an implementationidgrthat time period, it was basically only provided as a
reference platform, as it had suffered greatly from bitnarahe years.

However, early in 2004, some XFree86 developers left thajiept over issues including the pace of code changes,
future directions, and interpersonal conflicts, and are comiributing code directly to Xorg instead. At that time,
Xorg updated its source tree to the last XFree86 releasedieéssubsequent licensing chanié(ee86 version
4.3.99.903, incorporated many changes that had previously been aia@t separately, and has released that
software aX11R6.7.Q A separate but related project, freedesktop.org (httpw.freedesktop.org) (drd. o for

short), is working on rearchitecting the original XFree®@le to offload more work onto the graphics cards (with the
goal of increased performance) and make it more modulah @lvé goal of increased maintainability, and thus faster
releases as well as easier configuration). Xorg intendsctirjiorate the freedesktop.org changes in its future
releases.

As of July 2004, in FreeBSD-CURRENT, XFree86 has been repladth Xorg as the defaultimplementation. The
XFree86 ports)11/ XFr ee86- 4 and subports) remain in the ports collection. But Xorg isdb&ault X11
implementation for FreeBSD 5.3 and later.

For further information, read the X11 (http://www.FreeBSfy/doc/el_GR.ISO8859-7/books/handbook/x11.html)
section of the FreeBSD Handbook.

OciaRuée: The above describes the default X implementation installed. It is still possible to install either
implementation by following the instructions in the entry for 20040723 in / usr/ por t s/ UPDATI NG.

DPiidéaidiRcoc: Itis not currently possible to mix-and-match pieces of each implementation; one must choose
one or the other.
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3. Will my existing applications run with the Xorg suite?

The Xorg software is written to the same X11R6 specificatiat XFree86 is, so basic applications should work
unchanged. A few lesser-used protocols have been depdgsate PEX, andl bxpr oxy), but in the first two cases,
the FreeBSD port of XFree86 did not support them either.

4. Why did the X projects split, anyway?

The answer to this question is outside the scope of this FAffe bhat there are voluminous postings in various
mailing list archives on the Internet; please use your fid@@earch engine to investigate the history instead ohagski
this question on the FreeBSD mailing lists. It may even bectige that only the participants will ever know for
certain.

5. Why did FreeBSD choose to go with the Xorg ports by default?

The Xorg developers claim that their goal is to release méisn@nd incorporate new features more quickly. If they
are able to do so, this will be very attractive. Also, theiitware still uses the traditional X license, while XFree86 i
now using their modified one.

OciaRuée: This decision is still controversial. Only time will tell which implementation proves technically superior.
Each FreeBSD user should decide which they prefer.

6.1 want to run X, how do | go about it?

If you would like to add X to an existing installation, you shd use thex11/ xor g meta-port, which will build and
install all the necessary components.

Then read and follow the documentation on the xorgconfigidl) tvhich assists you in configuring Xorg for your
particular graphics card/mouse/etc. You may also wish &méxe the xorgcfg(1) tool, which provides a graphical
interface to the X configuration process.

For further information, read the X11 (http://www.FreeBSfy/doc/el_GR.ISO8859-7/books/handbook/x11.html)
section of the FreeBSD Handbook.

You may also wish to investigate the Xaccel server. See ttt@seonXi Graphicsfor more details.

7.1 tried to run X, but | get arKDENABI O f ai | ed (Operation not pernitted) error when | typestart x.
What do | do now?

Your system is probably running at a raised secureleved.ribi possible to start X at a raised securelevel because X
requires write access talev/ i o. For more information, see at the init(8) manual page.

So the question is what else you should do instead, and yacaligfrave two choices: set your securelevel back
down to zero (usually fromet c/ r c. conf ), or run xdm(1) at boot time (before the securelevel is ise

SeeA: 14. for more information about running xdm(1) at boot time.
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8. Why does my mouse not work with X?

If you are using syscons (the default console driver), youamnfigure FreeBSD to support a mouse pointer on each
virtual screen. In order to avoid conflicting with X, syscaupports a virtual device callédiev/ sysnouse. All

mouse events received from the real mouse device are wiittidie sysmouse device via moused. If you wish to use
your mouse on one or more virtual consokaesguse X, sed\: 4. and set up moused.

Then edit’ et ¢/ X11/ xor g. conf and make sure you have the following lines:

Section "I nput Devi ce"
Opti on "Protocol" "SysMuse"
Opti on "Devi ce" "/dev/sysnouse"

Some people prefer to useev/ mouse under X. To make this work,dev/ mouse should be linked to
/ dev/ sysnouse (see sysmouse(4)):

# cd /dev
# rm-f nouse
# In -s sysnouse nouse

9. My mouse has a fancy wheel. Can | use itin X?
Yes.

You need to tell X that you have a 5 button mouse. To do thisplimdd the lineBut t ons 5 andZAxi sMappi ng
4 5 to the “InputDevice” section afet ¢/ X11/ xor g. conf . For example, you might have the following
“InputDevice” section in et ¢/ X11/ xor g. conf .

pafnuadédia 11-1. “InputDevice” Section for Wheeled MousaiXorg configuration file

Section "I nput Devi ce"

Identifier "Mousel"

Driver "mouse"”

Opti on "Protocol" "auto"

Opti on "Devi ce" "/dev/sysnouse"

Opti on "Buttons" "5"

Opti on "ZAxi sMappi ng" "4 5"
EndSecti on

Pafuadédia 11-2. “.emacs” example for naive page scrollingith Wheeled Mouse (optional)

wheel nouse
(gl obal -set-key [nmouse-4] 'scroll-down)
(gl obal -set-key [mouse-5] 'scroll-up)
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10.How do | use remote X displays?
For security reasons, the default setting is to not allow aehimee to remotely open a window.

To enable this feature, simply sta¢twith the optional | i st en_t cp argument:

% startx -listen_tcp

11.Why do X Window menus and dialog boxes not work right?
Try turning off theNum Lock key.

If your Num Lock key is on by default at boot-time, you may add the followingelin thekeyboar d section of the
/ et c/ X11/ xor g. conf file.

# Let the server do the NumLock processing. This should only be
# required when using pre-R6 clients
Ser ver NunmLock

12.What is a virtual console and how do | make more?

Virtual consoles, put simply, enable you to have severalikBneous sessions on the same machine without doing
anything complicated like setting up a network or running X.

When the system starts, it will display a login prompt on thanitor after displaying all the boot messages. You can
then type in your login name and password and start workingléying!) on the first virtual console.

At some point, you will probably wish to start another sessfmerhaps to look at documentation for a program you
are running or to read your mail while waiting for an FTP tifenso finish. Just dé\It +F2 (hold down theAlt key

and press thé2 key), and you will find a login prompt waiting for you on the sed “virtual console”! When you
want to go back to the original session, Alib+F1.

The default FreeBSD installation has eight virtual conseleabledAlt +F1, Alt +F2, Alt +F3, and so on will switch
between these virtual consoles.

To enable more of them, ediet ¢/ t t ys (see ttys(5)) and add entries faryv4 tot t yvc 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
ttyv4d “lusr/libexec/getty Pc" cons25 on secure
ttyvb "/usr/libexec/getty Pc" cons25 on secure
ttyve “lusr/libexec/getty Pc" cons25 on secure
ttyv7 "/usr/libexec/getty Pc" cons25 on secure
ttyv8 "/usr/libexec/getty Pc" cons25 on secure
ttyv9 “lusr/libexec/getty Pc" cons25 on secure
ttyva "/usr/libexec/getty Pc" cons25 on secure
ttyvb “lusr/libexec/getty Pc" cons25 on secure

Use as many or as few as you want. The more virtual terminalswoe, the more resources that are used; this can
be important if you have 8MB RAM or less. You may also want targe thesecur e toi nsecur e.
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Ociaioééi: 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 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. kangple, if you had the full 12 terminal allocation
mentioned above and you wanted to run X, you would changiagsttor virtual terminal 12 from:

ttyvb "/usr/libexec/getty Pc" cons25 on secure
to:
ttyvb “lusr/libexec/getty Pc" cons25 off secure

If your keyboard has only ten function keys, you would end uhw

ttyv9 “lusr/libexec/getty Pc" cons25 off secure
ttyva "/usr/libexec/getty Pc" cons25 off secure
ttyvb “lusr/libexec/getty Pc" cons25 off secure

(You could also just delete these lines.)
Next, the easiest (and cleanest) way to activate the vicmradoles is to reboot. However, if you really do not want to
reboot, you can just shut down the X Window system and exdasteot ):

# kill -HUP 1

Itis imperative that you completely shut down X Window ifstiunning, before running this command. If you do
not, your system will probably appear to hang/lock up aftercating the kill command.

13.How do | access the virtual consoles from X?
UseCtrl +Alt +Fn to switch back to a virtual consol€trl +Alt +F1 would return you to the first virtual console.
Once you are back to a text console, you can therAltse=n as normal to move between them.

To return to the X session, you must switch to the virtual obasunning X. If you invoked X from the command
line, (e.g., usingt ar t x) then the X session will attach to the next unused virtuakote not the text console from
which it was invoked. If you have eight active virtual ter@isithen X will be running on the ninth, and you would
useAlt +F9 to return.

14.How do | start XDM on boot?

There are two schools of thought on how to start xdm(1). Ohealcstarts xdm fromiet ¢/ t t ys (see ttys(5)) using
the supplied example, while the other simply runs xdm framl ocal (see rc(8)) or from &. sh scriptin
/usr/1ocal/etc/rc.d.Both are equally valid, and one may work in situations whkesother does not. In both
cases the result is the same: X will pop up a graphical logiompt.

The ttys method has the advantage of documenting which vtylDétart on and passing the responsibility of
restarting the X server on logout to init. The rc.local methaakes it easy to kill xdm if there is a problem starting
the X server.
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If loaded from rc.localxdmshould be started without any arguments (i.e., as a daemam)must start AFTER
getty runs, or else getty and xdm will conflict, locking out tonsole. The best way around this is to have the script
sleep 10 seconds or so then launch xdm.

If you are to starkdmfrom/ et ¢/ t t ys, there still is a chance of conflict betwerdmand getty(8). One way to
avoid this is to add thet number in the usr/1 ocal /1i b/ X11/ xdmf Xser ver s file.

:0 local /usr/local/bin/X vt4d

The above example will direct the X server to rurl gev/ t t yv3. Note the number is offset by one. The X server
counts the vty from one, whereas the FreeBSD kernel numbengy from zero.

15.Why do | getCoul dn’ t open consol e when | run xconsole?

If you startX with st ar t x, the permissions ohdev/ consol e will notget changed, resulting in things likeer m
- Candxconsol e not working.

This is because of the way console permissions are set bylti&dam a multi-user system, one does not necessarily
want just any user to be able to write on the system consotaugers 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/ttyv0 0600 /dev/consol e

isin/ etc/fbtab (see fbtab(5)) and it will ensure that whomever logs inf dav/ t t yv0 will own the console.

16.Before, | was able to run XFree86 as a regular user. Why doesitsay that | must beoot ?

All X servers need to be run asot in order to get direct access to your video hardware. Oldesimes of XFree86
(<= 3.3.6) installed all bundled servers to be automatjaaih asr oot (setuid tor oot ). This is obviously a security
hazard because X servers are large, complicated progran&rNersions of XFree86 do not install the servers
setuid tor oot for just this reason.

Obviously, running an X server as theot user is not acceptable, nor a good idea security-wise. Tdrerevo ways
to be able to use X as a regular user. The first is taxdseor another display manager (e.gdn); the second is to
use thexwr apper .

xdmis a daemon that handles graphical logins. It is usuallyesaat boot time, and is responsible for authenticating
users and starting their sessions; it is essentially thehgeal counterpart of getty(8) and login(1). For more
information onxdmsee the XFree86 documentation (http://www.xfree86.o0gjfssources.html), and the

the FAQ entryon it.

Xwr apper is the X server wrapper; it is a small utility to enable one tnmally run an X server while maintaining
reasonable safety. It performs some sanity checks on thenemiehline arguments given, and if they pass, runs the
appropriate X server. If you do not want to run a display ma&négr whatever reason, this is for you. If you have
installed the complete ports collection, you can find the pofusr/ port s/ x11/ wr apper .

17.Why does my PS/2 mouse misbehave under X?

Your mouse and the mouse driver may have somewhat becomé syutahronization.
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In rare cases the driver may erroneously report synchrbarzproblem 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 codetiing the driver flags for the PS/2 mouse driver to 0x100.
EnterUserConfigoy giving the- ¢ option at the boot prompt:

boot: -c
Then, in theUserConfigcommand line, type:

User Confi g> flags psmD 0x100
User Confi g> quit

18.Why does my PS/2 mouse from MouseSystems not work?

There have been some reports that certain model of PS/2 fronsé&louseSystems works only if it is put into the
“high resolution” mode. Otherwise, the mouse cursor maygtothe upper-left corner of the screen every so often.

Specify the flags 0x04 to the PS/2 mouse driver to put the miotséhe high resolution mode. EnteiserConfigoy
giving the- c option at the boot prompt:

boot: -c
Then, in theUserConfigcommand line, type:

User Confi g> flags psnD 0x04
User Confi g> quit

See the previous section for another possible cause of npvabEms.

19.1 want to install different X server.

FreeBSD versions prior 5.3 will use the defaxikree86 4.X while latter versions will default tXorg. If you want
to run a different X11 implementation than the default ortg te following line ta’ et ¢/ make. conf, (if you do
not have this file, create it):

X_W NDOW SYSTEM= xor g

This variable may be set tar g, xf r ee86- 4, orxf r ee86- 3.

20.How do | reverse the mouse buttons?

Run the commangnodmap -e "pointer = 3 2 1" fromyour. xi ni trc or. xsessi on.

21.How do I install a splash screen and where do | find them?

FreeBSD have a feature to allow the display of “splash” stsekiring 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
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320x200 or less to work on standard VGA adapters. If you cMEIESA support into your kernel, then you can use
larger bitmaps up to 1024x768. The actual VESA support cdxeebe compiled directly into the kernel with the
VESA kernel config option or by loading the VESA kld module duriraphbup.

To use a splash screen, you need to modify the startup filesdgh&rol the boot process for FreeBSD.

You need to create/aboot / | oader . r ¢ file that contains the following lines:

include /boot/| oader. 4th
start

and & boot / | oader . conf that contains the following:

spl ash_bnp_| oad="YES"
bi t map_| oad="YES"

This assumes you are usihboot / spl ash. bnp for your splash screen. If you would rather use a PCX file, dbpy
to/ boot/ spl ash. pcx, create d boot / | oader . r ¢ as instructed above, and createb@ot / | oader . conf that
contains:

spl ash_pcx_| oad="YES"
bi t map_| oad="YES"
bi t map_nane="/boot/ spl ash. pcx"

Now all you need is a splash screen. For that you can surf ontovile gallery at http://www.baldwin.cx/splash/.

22.Can | use the Windows keys on my keyboard in X?
Yes. All you need to do is use xmodmap(1) to define what fungtimu wish them to perform.

Assuming all “Windows” keyboards are standard then the &dgs for the 3 keys are

- 115 - Windows key, between the left-hand Ctrl and Alt keys
- 116 - Windows key, to the right of th&ltGr key
+ 117 -Menu key, to the left of the right-han@trl key

To have the left Windows key print a comma, try this.
# xmodmep -e "keycode 115 = comma"

You will probably have to re-start your window manager to teeresult.

To have the Windows key-mappings enabled automaticallgyeirae you start X either put thenodmap commands
in your~/ . xi ni t r ¢ file or, preferably, create a file/ . xnodnmapr ¢ and include thenmodmap options, one per line,
then add the line

xnmodmap $HOVE/ . xmodmapr ¢

toyour~/ . xinitrc.

For example, you could map the 3 keys toHie3, F14, andF15, respectively. This would make it easy to map them
to useful functions within applications or your window mgeg as demonstrated further down.

To do this put the following in-/ . xnmodmapr c.
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keycode 115 = F13
keycode 116 = F14
keycode 117 = F15

If you usef vwn2, for example, you could map the keys so tR&Biconifies (or de-iconifies) the window the cursor
is in, F14 brings the window the cursor is in to the front or, if it is @y at the front, pushes it to the back, dfib
pops up the main Workplace (application) menu even if theaus not on the desktop, which is useful if you do not
have any part of the desktop visible (and the logo on the kdgmea its functionality).

The following entries in-/ . f vwnr ¢ implement the aforementioned setup:

Key F13 FTI W5 A I conify
Key F14 FTI W5 A Rai seLower
Key F15 A A Menu Wor kpl ace Nop

23.How can | get 3D hardware acceleration for OpenGL®?

The availability of 3D acceleration depends on the versiodrree86 or Xorg that you are using and the type of
video chip you have. If you have an NVIDIA chip, you can usehiry drivers provided for FreeBSD on the
Drivers (http://www.nvidia.com/content/drivers/drigeasp) section of their website. For other cards with X86e¢
or Xorg, including the Matrox G200/G400, ATl Rage 128/Radleand 3dfx Voodoo 3, 4, 5, and Banshee,
information on hardware acceleration is available on thee¥B6-4 Direct Rendering on FreeBSD
(http://people.FreeBSD.org/~anholt/dri/) page.
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1. Where can | get information on “diskless booting”?

“Diskless booting” means that the FreeBSD box is booted avestwork, and reads the necessary files from a server
instead of its hard disk. For full details, please read thedtb@ok entry on diskless booting
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiiibook/network-diskless.html)

2.Can a FreeBSD box be used as a dedicated network router?

Yes. Please see the Handbook entry on advanced networking
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiiibook/advanced-networking.html), specifically the
section on routing and gateways
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiibook/network-routing.html).

3. Can | connect my Windows box to the Internet via FreeBSD?

Typically, people who ask this question have two PCs at hame with FreeBSD and one with some version of
Windows the idea is to use the FreeBSD box to connect to tieerlat and then be able to access the Internet from
the Windows box through the FreeBSD box. This is really juspecial case of the previous question and works
perfectly well.

If you are using dialup to connect to the Internet user-mqu®®) contains anat option. If you run ppp(8) with

the- nat option, segat eway_enabl e to YESIn / et ¢/ r c. conf , and configure your Windows machine correctly,
this should work fine. For more information, please see thE&)pmanual page or the Handbook entry on user PPP
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiiibook/userppp.html).

If you are using kernel-mode PPP or have an Ethernet commectithe Internet, you need to use natd(8). Please look
at the natd (http://www.FreeBSD.org/doc/el_GR.ISO88#80ks/handbook/network-natd.html) section of the
Handbook for a tutorial.

4. Does FreeBSD support SLIP and PPP?

Yes. See the manual pages for slattach(8), sliplogin(§($pand pppd(8). ppp(8) and pppd(8) provide support for
both incoming and outgoing connections, while sliplogjrd8als exclusively with incoming connections, and
slattach(8) deals exclusively with outgoing connections.

For more information on how to use these, please see the ldakdihapter on PPP and SLIP
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiibook/ppp-and-slip.html).

If you only have access to the Internet through a “shell antoyou may want to have a look at thet / sl i rp
package. It can provide you with (limited) access to ses/&ech as ftp and http direct from your local machine.

5. Does FreeBSD support NAT or Masquerading?

Yes. If you want to use NAT over a user PPP connection, pless¢he Handbook entry on user PPP
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiibook/userppp.html). If you want to use NAT over some
other sort of network connection, please look at the natd
(http:/lwww.FreeBSD.org/doc/el_GR.ISO8859-7/booksiibook/network-natd.html) section of the Handbook.
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6. How do | connect two FreeBSD systems over a parallel lineguBinlP?
Please see the PLIP section (http://www.FreeBSD.orgélloBR.1SO8859-7/books/handbook/network-plip.html) of
the Handbook.

7.Why can | not create Adev/ ed0 device?

Because they are not necessary. In the Berkeley networkangefvork, network interfaces are only directly
accessible by kernel code. Please seé the/ r c. net wor k file and the manual pages for the various network
programs mentioned there for more information. If this Esayou totally confused, then you should pick up a book
describing network administration on another BSD-relatpérating system; with few significant exceptions,
administering networking on FreeBSD is basically the sasn@BeSunOS™ 4.0 or Ultrix.

8. How can | set up Ethernet aliases?

If the alias is on the same subnet as an address already amadfign the interface, then addt mask Oxffffffff
to your ifconfig(8) command-line, as in the following:

# ifconfig ed0 alias 192.0.2.2 netrmask Oxffffffff

Otherwise, just specify the network address and netmasg&ues:u

# ifconfig edO alias 172.16.141.5 netmask Oxffffff0O

9. How do | get my 3C503 to use the other network port?

If you want to use the other ports, you will have to specify ddiional parameter on the ifconfig(8) command line.
The default porti$ i nk0. To use the AUI port instead of the BNC one, lisek2. These flags should be specified
using the ifconfig_* variables inet c/ r c. conf (see rc.conf(5)).

10.Why am | having trouble with NFS and FreeBSD?

Certain PC network cards are better than others (to put dly)iand can sometimes cause problems with network
intensive applications like NFS.

See the Handbook entry on NFS
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiibook/network-nfs.html) for more information on this
topic.

11.Why can | not NFS-mount from a Linux box?

Some versions of the Linux NFS code only accept mount regdiesh a privileged port; try

# mount -o -P linuxbox:/blah /mt

12.Why can | not NFS-mount from a Sun box?

Sun™ workstations running SunOS 4.X only accept mount reigifeom a privileged port; try

# mount -o -P sunbox:/blah /mt
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13.Why doesmunt d keep telling me itan’ t change attri but es and that | have aad exports |ist on
my FreeBSD NFS server?

The most frequent problem is not understanding the coroentdt of/ et ¢/ export s. Please review exports(5) and
the NFS (http://www.FreeBSD.org/doc/el_GR.ISO885%0oks/handbook/network-nfs.html) entry in the
Handbook, especially the section on configuring NFS
(http:/lwww.FreeBSD.org/doc/el_GR.ISO8859-7/booksiibook/network-nfs. html#CONFIGURING-NFS).
14.Why am | having problems talking PPP to NeXTStep machines?

Try disabling the TCP extensions/iret ¢/ r c. conf (see rc.conf(5)) by changing the following variable to NO:
t cp_ext ensi ons=NO

Xylogic’'s Annex boxes are also broken in this regard and yostuse the above change to connect through them.

15.How do | enable IP multicast support?

FreeBSD supports multicast host operations by defaulbdfwant your box to run as a multicast router, you need to
recompile your kernel with theROUTI NG option and run mrouted(8). FreeBSD will start mrouted (&)t time if
the flagnr out ed_enabl e is set to" YES" in/ et c/rc. conf.

MBONE tools are available in their own ports category, mbg@i://www.FreeBSD.org/ports/mbone.html). If you
are looking for the conference toalsc andvat , look there!

16.Which network cards are based on the DEC PCI chipset?

Here is a list compiled by Glen Fostegfkost er @ir i ver . nst a. or g>, with some more modern additions:

bRiaéao 12-1. Network cards based on the DEC PCI chipset

Vendor Model

ASUS PCI-L101-TB

Accton ENI1203

Cogent EM960PCI

Compex ENET32-PCI

D-Link DE-530

Dayna DP1203, DP2100

DEC DE435, DE450

Danpex EN-9400P3

JCIS Condor JC1260

Linksys EtherPCI

Mylex LNP101

SMC EtherPower 10/100 (Model 9332)
SMC EtherPower (Model 8432)
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Vendor Model

TopWare TE-3500P

Znyx (2.2.x) ZX312,ZX314,7ZX342, ZX345, ZX346, ZX348

Znyx (3.x) ZX345Q, ZX346Q, ZX348Q, ZX412Q, ZX414, ZX442,
ZXAA4, ZXATA, ZXAT8, ZX212, ZX214 (10mbps/hd)

17.Why do | have to use the FQDN for hosts on my site?

You will probably find that the host is actually in a differatdmain; for example, if you are in foo.example.org and
you wish to reach a host calledinbl e in theexanpl e. or g domain, you will have to refer to it by the
fully-qualified domain nameyunbl e. exanpl e. or g, instead of justrunbl e.

Traditionally, this was allowed by BSD BIND resolvers. Hoxgethe current version dfind (see named(8)) that
ships with FreeBSD no longer provides default abbreviation non-fully qualified domain names other than the
domain you are in. So an unqualified hastrbl e must either be found asinbl e. f oo. exanpl e. or g, or it will

be searched for in the root domain.

This is different from the previous behavior, where the sle@ontinued acrosaunbl e. exanpl e. or g, and
nmunbl e. edu. Have a look at RFC 1535 for why this was considered bad peatir even a security hole.

As a good workaround, you can place the line
search foo. exanple.org exanple.org
instead of the previous

domai n foo. exanple.org

into your/ et ¢/ resol v. conf file (see resolv.conf(5)). However, make sure that the seamber does not go
beyond the “boundary between local and public administrdfias RFC 1535 calls it.

18.Why do | get an erroiRer ni ssi on deni ed, for all networking operations?

If you have compiled your kernel with thePFI REWALL 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 fordiedling, you can restore network operability by typing
the following while logged in asoot :

# ipfw add 65534 allow all fromany to any

You can also seti rewal | _type="open" in/etc/rc.conf.

For further information on configuring a FreeBSD firewalle $ee Handbook chapter
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books#ibook/firewalls.html).

19.How much overhead does IPFW incur?

Please see the Handbook’s Firewalls
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiibook/firewalls.html) section, specifically the section
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IPFW Overhead & Optimization
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiitbook/firewalls. html#PFW-OVERHEAD).
20.Why is myi pf w“fwd” rule to redirect a service to another machine not wog&d

Possibly because you want to do network address transi@i®n) and not just forward packets. A “fwd” rule does
exactly what it says; it forwards packets. It does not atidlange the data inside the packet. Say we have a rule
like:

01000 fwd 10.0.0.1 fromany to foo 21

When a packet with a destination addresoof arrives at the machine with this rule, the packet is forwelre

10.0.0.1 , but it still has the destination addressad ! The destination address of the packet@ changed to
10.0.0.1 . Most machines would probably drop a packet that they reosith a destination address that is not their
own. Therefore, using a “fwd” rule does not often work the wlag user expects. This behavior is a feature and not a
bug.

See theFAQ about redirecting servicethe natd(8) manual, or one of the several port redirectiititjes in the ports
collection (http://www.FreeBSD.org/ports/index.htrid) a correct way to do this.

21.How can | redirect service requests from one machine to andth

You can redirect FTP (and other service) request witrstheket package, available in the ports tree in category
“sysutils”. Simply replace the service’s command line tb sacket instead, like so:

ftp streamtcp nowait nobody /usr/local/bin/socket socket ftp.example.com ftp

whereftp.example.com  andftp are the host and port to redirect to, respectively.

22.Where can | get a bandwidth management tool?

There are three bandwidth management tools available &@B38D. dummynet(4) is integrated into FreeBSD as
part of ipfw(4). ALTQ (http://www.csl.sony.co.jp/perstijc/programs.html) is available for free on FreeBSD 4.X
and has been integrated into FreeBSD 5.X as part of pf(4)dBmth Manager from Emerging Technologies
(http://lwww.etinc.com/) is a commercial product.

23.Why do | get/ dev/ bpf 0: devi ce not confi gured?

You are running a program that requires the Berkeley Padket Fopf(4)), but it is not in your kernel. Add this to
your kernel config file and build a new kernel:

pseudo- devi ce bpf # Berkel ey Packet Filter
On FreeBSD 4.X and earlier, you must also create the devide.fter rebooting, go to thiedev directory and run:
# sh MAKEDEV bpfO0

Please see the Handbook entry on device nodes
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiibook/kernelconfig-nodes.html) for more information
on managing devices.
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24.How do | mount a disk from a Windows machine that is on my nekatike smbmountin Linux?
Use theSMBFStoolset. It includes a set of kernel modifications and a sesefland programs. The programs and
information are available aset / snbf s in the ports collection, or in the base system as of 4.5-REREANd later.

25.What are these messages about “icmp-response bandwidttB061200 pps” in my log files?

This is the kernel telling you that some activity is provakinto send more ICMP or TCP reset (RST) responses
than it thinks it should. ICMP responses are often gener@dedresult of attempted connections to unused UDP
ports. TCP resets are generated as a result of attemptedatmms 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 opposethtyiespacket attacks which exploit a specific
vulnerability).

- Port scans which attempt to connect to a large number of fastspposed to only trying a few well-known ports).

The first number in the message tells you how many packetsttimekwould have sent if the limit was not in place,
and the second number tells you the limit. You can controlithi using thenet . i net . i cnp. i cnpl i msysctl
variable like this, wherg00 is the limit in packets per second:

# sysctl -w net.inet.icnp.icnplim300

If you do not want to see messages about this in your log filesydwu still want the kernel to do response limiting,
you can use theet . i net . i cnp. i cnpl i m out put sysctl variable to disable the output like this:

# sysctl -w net.inet.icnp.icnplimoutput=0

Finally, if you want to disable response limiting, you cahtbenet . i net . i cnp. i cnpl i msysctl variable (see
above for an example) . Disabling response limiting is discouraged for the readisted above.

26.What are theser p: unknown hardware address fornat error messages?

This means that some device on your local Ethernet is usind@ Rtidress in a format that FreeBSD does not
recognize. This is probably caused by someone experingewith an Ethernet card somewhere else on the network.
You will see this most commonly on cable modem networks. isigmless, and should not affect the performance of
your FreeBSD machine.

27.1 have just installed CVSup but trying to execute it produssrs. What is wrong?

First, see if the error message you are receiving is like tleesimown below.

/usr/libexec/ld-elf.so.1: Shared object "libXaw so.6" not found

Errors like these are caused by installing tle¢ / cvsup port on a machine which does not have Xferee86suite.
If you want to use the GUI included wit@VSup you will need to instalXFree86now. Alternatively if you just
wish to useCVSup from a command line you should delete the package previdgnsiglled. Then install the
net/cvsup-wi t hout - gui port. This is covered in more detail in the CVSup section
(http:/lwww.FreeBSD.org/doc/en_US.1ISO8859-1/boorttbook/cvsup.html) of the Handbook.
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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 thatdesigned 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. Thatothing the process does in regards to executing
code is supposed to be able to breech the walls so you do nethalw 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 definitised in the security(7) and named(8) man pages.

Take thent al k service, for example (see /etc/inetd.conf). This servaszuto run as useridoot . Now it runs as
useridt ty. Thet t y user is a sandbox designed to make it more difficult for sora@dm has successfully
hacked into the system via ntalk from being able to hack beybat user id.

- A process which is placed inside a simulation of the machihés is more hard-core. Basically it means that
someone who is able to break into the process may believa¢han break into the wider machine but is, in fact,
only breaking into a simulation of that machine and not mgdd any real data.

The most common way to accomplish this is to build a simulatedronment in a subdirectory and then run the
processes in that directory chroot'd (ilefor that process is this directory, not the réalf the system).

Another common use is to mount an underlying filesystem wmrdg-and then create a filesystem layer on top of it
that gives a process a seemingly writeable view into thagyfdeem. The process may believe it is able to write to
those files, but only the process sees the effects - otheegses in the system do not, necessarily.

An attempt is made to make this sort of sandbox so transptratihe user (or hacker) does not realize that he is
sitting in it.
UNIX implements two core sandboxes. One is at the proces$ land one is at the userid level.

Every UNIX process is completely firewalled off from everjnet UNIX process. One process cannot modify the
address space of another. This is unlike Windows where apsatan easily overwrite the address space of any
other, leading to a crash.

A UNIX process is owned by a particular userid. If the usesidot ther oot user, it serves to firewall the process off
from processes owned by other users. The userid is also a$ieehvtall off on-disk data.

2.What is securelevel?

The securelevel is a security mechanism implemented ingheek Basically, when the securelevel is positive, the
kernel restricts certain tasks; not even the superuserr(oet ) is allowed to do them. At the time of this writing, the
securelevel mechanism is capable of, among other thimggirg the ability to,

+ unset certain file flags, such sshg (the system immutable flag),
« write to kernel memory viadev/ nemand/ dev/ kmem
+ load kernel modules, and

- alter firewall rules.
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To check the status of the securelevel on a running systemp)\sexecute the following command:

# sysctl kern.securel evel

The output will contain the name of the sysctl(8) variabietfiis caseker n. secur el evel ) and a number. The
latter is the current value of the securelevel. If it is pwsi(i.e., greater than 0), at least some of the securetevel’
protections are enabled.

You cannot lower the securelevel of a running system; belihg @ do that would defeat its purpose. If you need to
do atask that requires that the securelevel be non-poégitige an nst al | wor | d or changing the date), you will
have to change the securelevel settingenc/ r c. conf (you want to look for theker n_secur el evel and
kern_secur el evel _enabl e variables) and reboot.

For more information on securelevel and the specific thitighalevels do, please consult the init(8) manual page.

DiiidéaidiRgoc: 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 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 n\exTpoviki AioTa Tov FreeBSD
v OépaTa acd alewas (http://lists.FreeBSD.org/mailman/listinfo/freebsd-security). Please search the archives
here (http://www.FreeBSD.org/search/index.html) 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.

3.BIND (naned) is listening on port 53 and some other high-numbered pohtaMié going on?
BIND uses a random high-numbered port for outgoing queligau want to use port 53 for outgoing queries, either
to get past a firewall or to make yourself feel better, you cathie following in/ et ¢/ nanedb/ naned. conf :

options {
query-source address * port 53;
s
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 wmekstat(1) output and notice odd things!

4. Sendmail is listening on port 587 as well as the standard3@tVhat is going on?

Recent versions of Sendmail support a mail submissionfedtat runs over port 587. This is not yet widely
supported, but is growing in popularity.
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5. What is this UID Ot oor account? Have | been compromised?

Do not worry.t oor is an “alternative” superuser account (toor is root spetklaards). Previously it was created
when the bash(1) shell was installed but now it is createddfgudt. It is intended to be used with a non-standard
shell so you do not have to changeot 's default shell. This is important as shells which are not pathe base
distribution (for example a shell installed from ports ockages) are likely to be installed irusr /| ocal / bi n
which, by default, resides on a different filesystenr.dbt ’s shell is located iri usr/ | ocal / bi n and/ usr (or
whatever filesystem containssr /| ocal / bi n) is not mounted for some reasamot will not be able to log in to
fix a problem (although if you reboot into single user mode willbe prompted for the path to a shell).

Some people useoor for day-to-day oot tasks with a non-standard shell, leavingpt , with a standard shell, for
single user mode or emergencies. By default you cannot lagiitgt oor as it does not have a password, so log in
asr oot and set a password fooor if you want to use it.

6. Why issui dper | not working properly?

For security reasonsyi dper | is installed without the suid bit by default. The system auisirator can enable suid
behavior with the following command.

# chnod u+s /usr/ bin/ suidperl

If you wantsui dper | to be built suid during upgrades from source, édit c/ make. conf and add
ENABLE_SUI DPERL=t r ue before you rummake bui | dwor | d.
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1.1 cannot make ppp(8) work. What am | doing wrong?

You should first read the ppp(8) manual page and the PPP se&dtibe handbook
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiibook/ppp-and-slip.htmi#USERPPP). Enable logging
with the command

set | og Phase Chat Connect Carrier lcp ipcp ccp command

This command may be typed at the ppp(8) command prompt onjthaantered in theet ¢/ ppp/ ppp. conf
configuration file (the start of thef aul t section is the best place to put it). Make sure thatc/ sysl og. conf
(see syslog.conf(5)) contains the lines

' ppp
* L% /var /| og/ ppp.|og

and that the filé var / | og/ ppp. | og exists. You can now find out a lot about what is going on fromldigefile. Do
not worry if it does not all make sense. If you need to get hedpnfsomeone, it may make sense to them.

2.Why does ppp(8) hang when I run it?

This is usually because your hostname will not resolve. Tést Way to fix this is to make sure that c/ host s is
consulted by your resolver first by editingt c/ host . conf and putting thénost s line first. Then, simply put an
entry in/ et ¢/ host s for your local machine. If you have no local network, changary ocal host line:

127.0.0.1 f 00. exanpl e. com foo | ocal host

Otherwise, simply add another entry for your host. Con$idtrelevant manual pages for more details.

You should be able to successfuflyng -c1 ‘ host nane‘ when you are done.

3. Why will ppp(8) not dial in- aut o mode?

First, check that you have got a default route. By runmiagst at - r n (see netstat(1)), you should see two entries
like this:

Destination Gat eway Fl ags Ref s Use Netif Expire
def aul t 10.0.0.2 UGSc 0 0 tun0
10.0.0.2 10.0.0.1 UH 0 0 tun0

This is assuming that you have used the addresses from thlédak, the manual page or from the ppp.conf.sample
file. If you do not have a default route, it may be because yeuwnning an old version of ppp(8) that does not
understand the wordl SADDRin the ppp.conf file.

Another reason for the default route line being missing & ytou have mistakenly set up a default router in your
/etc/rc. conf (see rc.conf(5)) file and you have omitted the line saying

del ete ALL
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from ppp. conf . If this is the case, go back to the Final system configuration
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksitbook/ppp-and-slip.htmli#USERPPP-FINAL) section of
the handbook.

4., What doeNo route to host mean?

This error is usually due to a missing

MYADDR:
del ete ALL
add 0 0 H SADDR

section in your et c/ ppp/ ppp. | i nkup file. This is only necessary if you have a dynamic IP addres®arot
know the address of your gateway. If you are using interactiode, you can type the following after entering
packet node (packet mode is indicated by the capitalized PPP in the ptomp

del ete ALL
add 0 O H SADDR

Refer to the PPP and Dynamic IP addresses
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiibook/ppp-and-slip.htmli#USERPPP-DYNAMICIP)
section of the handbook for further details.

5. Why does my connection drop after about 3 minutes?

The default PPP timeout is 3 minutes. This can be adjustddthétline
set timeout NNN

whereNNNis the number of seconds of inactivity before the connedatosed. IINNNis zero, the connection is
never closed due to a timeout. It is possible to put this conthiatheppp. conf file, or to type it at the prompt in
interactive mode. It is also possible to adjust it on the flylevthe line is active by connecting fipp’s server socket
using telnet(1) or pppctl(8). Refer to the ppp(8) man pagéiidher details.

6. Why does my connection drop under heavy load?

If you have Link Quality Reporting (LQR) configured, it is @ilsle that too many LQR packets are lost between
your machine and the peer. Ppp deduces that the line musfdnebe bad, and disconnects. Prior to FreeBSD
version 2.2.5, LQR was enabled by default. It is now disabledefault. LQR can be disabled with the line

di sable I qgr

7.Why does my connection drop after a random amount of time?

Sometimes, on a noisy phone line or even on a line with callimgenabled, your modem may hang up because it
thinks (incorrectly) that it lost carrier.
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There is a setting on most modems for determining how totérahould be to temporary losses of carrier. On a
USR Sportster® for example, this is measured by the S10teggistenths of a second. To make your modem more
forgiving, you could add the following send-expect seqeetocyour dial string:

set dial "...... ATS10=10 &K ...... "

Refer to your modem manual for detalils.

8. Why does my connection hang after a random amount of time?

Many people experience hung connections with no appargtdeation. The first thing to establish is which side of
the link is hung.

If you are using an external modem, you can simply try usimg(8) to see if the TD light is flashing when you
transmit data. If it flashes (and the RD light does not), threbfam is with the remote end. If TD does not flash, the
problem is local. With an internal modem, you will need to tiseset server command in youppp. conf file.
When the hang occurs, connect to ppp(8) using pppctl(8puf yetwork connection suddenly revives (PPP was
revived due to the activity on the diagnostic socket) or ifiyannot connect (assuming thet socket command
succeeded at startup time), the problem is local. If you camect and things are still hung, enable local async
logging withset 1 o0g | ocal async and use ping(8) from another window or terminal to make udbaefink.

The async logging will show you the data being transmittedir@ceived on the link. If data is going out and not
coming back, the problem is remote.

Having established whether the problem is local or remaia,now have two possibilities:

« Ifthe problem is remote, read on enty9..

. Ifthe problem is local, read on entd; 10..

9. The remote end is not responding. What can | do?

There is very little you can do about this. Most ISPs will iuo help if you are not running a Microsoft OS. You
canenabl e | gr inyourppp. conf file, allowing ppp(8) to detect the remote failure and hanghup this detection
is relatively slow and therefore not that useful. You may taaravoid telling your ISP that you are running
user-PPP...

First, try disabling all local compression by adding thddwling to your configuration:

di sabl e predl defl ate defl ate24 protoconp acfconp shortseq vj
deny predl defl ate defl ate24 protoconp acfconp shortseq vj

Then reconnect to ensure that this makes no differenceanishimprove or if the problem is solved completely,
determine which setting makes the difference throughaal error. This will provide good ammunition when you
contact your ISP (although it may make it apparent that yewnat running a Microsoft product).

Before contacting your ISP, enable async logging locallya&ait until the connection hangs again. This may use up
quite a bit of disk space. The last data read from the port neagfinterest. It is usually ascii data, and may even
describe the problem (“Memory fault, core dumped?).
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If your ISP is helpful, they should be able to enable loggingdlmir end, then when the next link drop occurs, they
may be able to tell you why their side is having a problem. fiee to send the details to Brian Somers
<bri an@r eeBSD. or g>, or even to ask your ISP to contact me directly.

10.ppp(8) has hung. What can | do?

Your best bet here is to rebuild ppp(8) by add@riAGS+=- g andSTRI P= to the end of the Makefile, then doing a
make cl ean && make && make install.When ppp(8) hangs, find the ppp(8) process id withaj xww |
fgrep ppp and rungdb ppp PID. From the gdb prompt, you can then wseto get a stack trace.

Send the results to Brian Somelisr< an@r eeBSD. or g>.

11.Why does nothing happen after the “Login OK!” message?

Prior to FreeBSD version 2.2.5, once the link was estaldisppp(8) would wait for the peer to initiate the Line
Control Protocol (LCP). Many ISPs will not initiate negdioans and expect the client to do so. To force ppp(8) to
initiate the LCP, use the following line:

set opennobde active

OcidRuog: 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.

12.1 keep seeing errors about magic being the same. What doesii™

Occasionally, just after connecting, you may see messagas iog that say “magic is the same”. Sometimes, these
messages are harmless, and sometimes one side or the dtheviest PPP implementations cannot survive this
problem, and even if the link seems to come up, you will seeatgnl configure requests and configure
acknowledgments in the log file until ppp(8) eventually givg and closes the connection.

This normally happens on server machines with slow diskisatteaspawning a getty on the port, and executing
ppp(8) from a login script or program after login. | have at&ard reports of it happening consistently when using
slirp. The reason is that in the time taken between getty(@)g and ppp(8) starting, the client-side ppp(8) starts
sending Line Control Protocol (LCP) packets. Because EC3iill 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 nurftserach side of the link so that “reflections” can be
detected. The protocol says that when the peer tries to ia¢gthie same magic number, a NAK should be sent and a
new magic number should be chosen. During the period thagher port has ECHO turned on, the client ppp(8)
sends LCP packets, sees the same magic in the reflected padkgAKs it. It also sees the NAK reflect (which also
means ppp(8) must change its magic). This produces a paitgrinormous number of magic number changes, all of
which are happily piling into the server’s tty buffer. As soas ppp(8) starts on the server, it is flooded with magic
number changes and almost immediately decides it has tniedgh to negotiate LCP and gives up. Meanwhile, the
client, who no longer sees the reflections, becomes happinjtime to see a hangup from the server.

This can be avoided by allowing the peer to start negotiatiitiy the following line in your ppp.conf file:

97



EaoUeagi 14 PPP
set opennobde passive

This tells ppp(8) to wait for the server to initiate LCP ndgtbns. Some servers however may never initiate
negotiations. If this is the case, you can do something like:

set opennode active 3

This tells ppp(8) to be passive for 3 seconds, and then tbssading LCP requests. If the peer starts sending
requests during this period, ppp(8) willimmediately respoather than waiting for the full 3 second period.

13.LCP negotiations continue until the connection is closetlatVs wrong?

There is currently an implementation mis-feature in ppp(Bgre it does not associate LCP, CCP & IPCP responses
with their original requests. As a result, if one PPP implatagon is more than 6 seconds slower than the other side,
the other side will send two additional LCP configurationuests. This is fatal.

Consider two implementations,andB. A starts sending LCP requests immediately after connectid@&akes 7
seconds to start. Whahstarts A has sent 3 LCP REQs. We are assuming the line has ECHO switéhetherwise
we would see magic number problems as described in the mes&ctionB sends a REQ, then an ACK to the first
of A's REQs. This results iA entering the OPENED state and sending and ACK (the first) tmekin the
meantimeB sends back two more ACKs in response to the two additional K&t bya beforeB started upB then
receives the first ACK frona and enters the OPENED statereceives the second ACK froBiand goes back to the
REQ-SENT state, sending another (forth) REQ as per the REen receives the third ACK and enters the
OPENED state. In the meantinreceives the forth REQ from, resulting in it reverting to the ACK-SENT state
and sending another (second) REQ and (forth) ACK as per tl@2 RBets the REQ, goes into REQ-SENT and
sends another REQ. It immediately receives the followind<A®d enters OPENED.

This goes on until one side figures out that they are gettingheoe and gives up.

The best way to avoid this is to configure one side tp&ssi ve - that is, make one side wait for the other to start
negotiating. This can be done with the

set opennode passive

command. Care should be taken with this option. You showsld ase the

set stopped N

command to limit the amount of time that ppp(8) waits for tleeipto begin negotiations. Alternatively, the
set opennode active N

command (wheral is the number of seconds to wait before starting negotiajioan be used. Check the manual
page for details.

14.Why does ppp(8) lock up when | shell out to test it?

When you execute thehel | or! command, ppp(8) executes a shell (or if you have passed gaynants, ppp(8)
will execute those arguments). Ppp will wait for the commsemdomplete before continuing. If you attempt to use
the PPP link while running the command, the link will appe&ahave frozen. This is because ppp(8) is waiting for
the command to complete.
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If you wish to execute commands like this, use thg command instead. This will execute the given command in
the background, and ppp(8) can continue to service the link.

15.Why does ppp(8) over a null-modem cable never exit?

There is no way for ppp(8) to automatically determine thair@al connection has been dropped. This is due to the
lines that are used in a null-modem serial cable. When ubisgbrt of connection, LQR should always be enabled
with the line

enable I gr

LQR is accepted by default if negotiated by the peer.

16.Why does ppp(8) dial for no reason in -auto mode?

If ppp(8) is dialing unexpectedly, you must determine thesea 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 grthe 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.llysthas sort of problem arises due to DNS lookups. To
prevent DNS lookups from establishing a connection (thismat prevent ppp(8) from passing the packets through
an established connection), use the following:

set dfilter 1 deny udp src eq 53
set dfilter 2 deny udp dst eq 53
set dfilter 3 permit 0/0 0/0

This is not always suitable, as it will effectively break yalemand-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 actualing to resolve a host name. A lot of the time,
sendmail(8) is the culprit. You should make sure that ydusesidmail not to do any DNS lookups in its
configuration file. See the section on using email with a gi@onnection
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books#ibook/smtp-dialup.html) in the FreeBSD Handbook for
details on how to create your own configuration file and whatfthgo into it. You may also want to add the
following line to your. nt file:

defi ne(' conf DELI VERY_MODE' , ‘d’)dnl

This will make sendmail queue everything until the queuais(usually, sendmail is invoked wittbd - q30m
telling it to run the queue every 30 minutes) or untilendnai | - g is done (perhaps from your ppp.linkup file).
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17.What do these CCP errors mean?

| keep seeing the following errors in my log file:

CCP: CcpSendConfi gReq
CCP: Received Terminate Ack (1) state = Reqg-Sent (6)

This is because ppp(8) is trying to negotiate Predictorlpression, and the peer does not want to negotiate any
compression at all. The messages are harmless, but if ybutaviemove them, you can disable Predictorl
compression locally too:

di sabl e predl

18.Why does ppp(8) not log my connection speed?

In order to log all lines of your modem “conversation”, you shenable the following:
set | og +connect

This will make ppp(8) log everything up until the last reqiees‘expect” string.

If you wish to see your connect speed and are using PAP or CldA®therefore do not have anything to “chat”
after the CONNECT in the dial script - re®t | ogi n 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\sCARRI ER TI MEQUT 4 \
\"\" ATZ OK- ATZ- OK ATDT\\ T TI MEQUT 60 CONNECT \\c \\n"

Here, we get our CONNECT, send nothing, then expect a lind;forcing ppp(8) to read the whole CONNECT
response.

19.Why does ppp(8) ignore thecharacter in my chat script?

Ppp parses each line in your config files so that it can integbrie@gs such aset phone "123 456 789"
correctly and realize that the number is actually amgargument. In order to specify"acharacter, you must
escape it using a backslash (

When the chat interpreter parses each argument, it repietisrthe argument in order to find any special escape
sequences such &k or\ T (see the manual page). As a result of this double-parsingnyst remember to use the
correct number of escapes.

If you wish to actually send & character to (say) your modem, you would need something like

set dial "\"\" ATZ OK-ATZ-OK AT\\\\ X K"
resulting in the following sequence:

ATZ
X
AT\ X
X
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or

set phone 1234567
set dial "\"\" ATZ OK ATDT\\T"

resulting in the following sequence:

ATZ
K
ATDT1234567

20.Why does ppp(8) get a seg-fault, but | seeppp. cor e file?

Ppp (or any other program for that matter) should never duong.Because ppp(8) runs with an effective user id of
0, the operating system will not write ppp(8)’s core imagditk before terminating it. If, however ppp(8) is actually
terminating due to a segmentation violation or some otlggradithat normally causes core to be dumpzed]you

are sure you are using the latest version (see the startscgelotion), then you should do the following:

% tar xfz ppp-*.src.tar.gz

% cd ppp*/ ppp
% echo STRI P= >>Makefile

% echo CFLAGS+=-g >>Makefile
% neke clean all

% su

# make install

# chnmod 555 /usr/sbin/ppp

You will now have a debuggable version of ppp(8) installedu Will have to be oot to run ppp(8) as all of its
privileges have been revoked. When you start ppp(8), takeefud note of what your current directory was at the
time.

Now, if and when ppp(8) receives the segmentation violaftomill dump a core file callegpp. cor e. You should
then do the following:

% su
# gdb /usr/sbin/ppp ppp.core
(gdb) bt

(gdb) f O
(gdb) i args

All of this information should be given alongside your quest making it possible to diagnose the problem.

If you are familiar with gdb, you may wish to find out some otbés and pieces such as what actually caused the
dump and the addresses & values of the relevant variables.
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21.Why does the process that forces a dial in auto mode neveecthn

This was a known problem with ppp(8) set up to negotiate aalyndocal IP number with the peer in auto mode. It
is fixed in the latest version - search the manual pagefface.

The problem was that when that initial program calls concthe IP number of the tun interface is assigned to the
socket endpoint. The kernel creates the first outgoing pacicwrites it to the tun device. ppp(8) then reads the
packet and establishes a connection. If, as a result of pppl@gamic IP assignment, the interface address is
changed, the original socket endpoint will be invalid. Anpsequent packets sent to the peer will usually be
dropped. Even if they are not, any responses will not routk bathe originating machine as the IP number is no
longer owned by that machine.

There are several theoretical ways to approach this probtemould 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 impletations do not.

The easiest method from our side would be to never changethaterface IP number, but instead to change all
outgoing packets so that the source IP number is changedf@imterface IP to the negotiated IP on the fly. This is
essentially what thef ace- al i as option in the latest version of ppp(8) is doing (with the hefgibalias(3) and
ppp(8)’s- nat switch) - it is maintaining all previous interface addressaad NATing them to the last negotiated
address.

Another alternative (and probably the most reliable) wdaddo implement a system call that changes all bound
sockets from one IP to another. ppp(8) would use this calladify the sockets of all existing programs when a new
IP number is negotiated. The same system call could be uséddpyclients when they are forced to re-bind() their
sockets.

Yet another possibility is to allow an interface to be brougimwithout an IP number. Outgoing packets would be
given an IP number of 255.255.255.255 up until the first SIGRAMODR ioctl is done. This would result in fully
binding the socket. It would be up to ppp(8) to change thea®l? number, but only if it is set to 255.255.255.255,
and only the IP number and IP checksum would need to changg.fidwever is a bit of a hack as the kernel would
be sending bad packets to an improperly configured intertatthe assumption that some other mechanism is
capable of fixing things retrospectively.

22.Why do most games not work with the -nat switch?

The reason games and the like do not work when libalias isériauthat the machine on the outside will try to open a
connection or send (unsolicited) UDP packets to the maatrintée 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 runningéssoftware that you are having problems with, then
either run tcpdump on the tun interface of the gateway or lengtp(8) tcp/ip logging{et 1 0g +tcp/i p) onthe
gateway.

When you start the offending software, you should see paglagtsing through the gateway machine. When
something comes back from the outside, it will be droppedt(ththe problem). Note the port number of these
packets then shut down the offending software. Do this aii@eg to see if the port numbers are consistent. If they
are, then the following line in the relevant section ef c/ ppp/ ppp. conf will make the software functional:

nat port proto internalmachine : port port

whereproto is eithert cp 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.
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You will not be able to use the software on other machinesawitichanging the above command, and running the
software on two internal machines at the same time is outeofjtiestion - 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 npiiens:

1. Submit support in libalias. Examples of “special cases lse found in
lusr/src/lib/libalias/alias_*.c(alias_ftp.cisagood prototype). This usually involves reading
certain recognised outgoing packets, identifying theriredion that tells the outside machine to initiate a
connection back to the internal machine on a specific (rangamm 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 wilbke the software work with multiple machines.

2. Use a proxy. The application may support socks5 for exanopl(as in the “cvsup” case) may have a “passive”
option that avoids ever requesting that the peer open ctionsdack to the local machine.

3. Redirect everything to the internal machine usiag addr . This is the sledge-hammer approach.

23.Has anybody made a list of useful port numbers?

Not yet, but this is intended to grow into such a list (if anteirest is shown). In each examplegernal ~ 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 6500001f lyave got a number of machines that you wish
to play on assign a unique port number for each (i.e. 650000%%=tc) and add@at port line for each one.

- Half Life
nat port udp internal :27005 27015
« PCAnywhere 8.0
nat port udp internal :5632 5632
nat port tcp internal :5631 5631
« Quake
nat port udp internal :6112 6112
« Quake 2
nat port udp internal :27901 27910
nat port udp internal :60021 60021
nat port udp internal :60040 60040
- Red Alert
nat port udp internal :8675 8675
nat port udp internal :5009 5009
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24.What are FCS errors?

FCS stands foFrameCheckSequence. Each PPP packet has a checksum attached to eastine ttata being
received is the data being sent. If the FCS of an incominggtdaskncorrect, the packet is dropped and the HDLC
FCS count is increased. The HDLC error values can be dispglagiag theshow hdl ¢ command.

If your link is bad (or if your serial driver is dropping padk you will see the occasional FCS error. This is not
usually worth worrying about although it does slow down tbenpression protocols substantially. If you have an
external modem, make sure your cable is properly shielded interference - this may eradicate the problem.

If your link freezes as soon as you have connected and youlsegeanumber of FCS errors, this may be because
your link is not 8 bit clean. Make sure your modem is not usiofgvgare flow control (XON/XOFF). If your datalink
mustuse software flow control, use the commad accmap 0x000a0000 to tell ppp(8) to escape theQand”*S
characters.

Another reason for seeing too many FCS errors may be thagéthete end has stopped talking PPP. You may want
to enableasync logging at this point to determine if the incoming data isuatly a login or shell prompt. If you

have a shell prompt at the remote end, it is possible to text@ippp(8) without dropping the line by using thieose

I cp command (a following er mcommand will reconnect you to the shell on the remote machine

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

25.Why do Mac OS and Windows 98 connections freeze when runrifiRpE on the gateway?

Thanks to Michael Wozniakmiwozni ak@et com ca> for figuring this out and Dan Flemming
<danf | enmi ng@rac. con® for the Mac solution:

This is due to what is called a “Black Hole” router. Mac OS anth#éws 98 (and maybe other Microsoft OSs) send
TCP packets with a requested segment size too big to fit infeRoE frame (MTU is 1500 by default for Ethernet)
andhave the “do not fragment” bit set (default of TCP) and thedebuter is not sending ICMP “must fragment”
back to the www site you are trying to load. (Alternativehetrouter is sending the ICMP packet correctly, but the
firewall at the www site is dropping it.) When the www servesénding you frames that do not fit into the PPPoE
pipe the Telco router drops them on the floor and your page niadsad (some pages/graphics do as they are
smaller than a MSS.) This seems to be the default of most RIREROE 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 follgwayistry entry...
HKEY_LOCAL_MACHI NE\ Syst em Current Cont rol Set\ Servi ces\ C ass\ Net Tr ans\ 0000\ MaxMru

It should be a string with a value “1436”, as some ADSL rougeesreported to be unable to deal with packets larger
than this. This registry key has been changetcpi p\ Par amet er s\ | nt er f aces\ ID for adapter \ MTUIn
Windows 2000 and becomes a DWORD.

Refer to the Microsoft Knowledge Base documents Q158474ddivs TCPIP Registry Entries
(http://support.microsoft.com/support/kb/article$B8/4/74.asp) and Q120642 - TCPIP & NBT Configuration
Parameters for Windows NT (http://support.microsoft.¢support/kb/articles/Q120/6/42.asp) for more informoati
on changing Windows MTU to work with a NAT router.

Another regedit possibility under Windows 2000 is to setThbpi p\ Par amet er s\ I nt er f aces\ ID for
adapter \ Enabl ePMTUBHDet ect DWORD to 1 as mentioned in the Microsoft document 120642 maatl above.
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Unfortunately, Mac OS does not provide an interface for ¢ivagpn TCP/IP settings. However, there is commercial
software available, such as OTAdvancedTuner (OT for Opmmiport, the Mac OS TCP/IP stack) by Sustainable
Softworks (http://www.softworks.com/), that will allonsars to customize TCP/IP settings. Mac OS NAT users
should select p_i nt er f ace_Mrufrom the drop-down menu, ente450 instead ofL500 in the box, click the box
nexttoSave as Auto Confi gure, and clickvake Active.

The latest version of ppp(8) (2.3 or greater) hagmatbl e t cpmssfi xup command that will automatically adjust
the MSS to an appropriate value. This facility is enabled &fadlt. If you are stuck with an older version of ppp(8),
you may want to look at theepmssdport.

26.None of this helps - | am desperate! What can | do?

If all else fails, send as much information as you can, iniclggour config files, how you are starting ppp(8), the
relevant parts of your log file and the output of thet st at - r n command (before and after connecting) to the
NAERT POVLEN NLOTQ YeEVLKWY epwTnoewy Tov FreeBSD
(http://lists.FreeBSD.org/mailman/listinfo/freebgdestions) or the comp.unix.bsd.freebsd.misc
(news:comp.unix.bsd.freebsd.misc) news group, and soengtwould point you in the right direction.
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This section answers common questions about serial conzaionis with FreeBSD. PPP and SLIP are covered in
theNetworkingsection.

1.How do | tell if FreeBSD found my serial ports?

As the FreeBSD kernel boots, it will probe for the serial pantyour system for which the kernel was configured.
You can either watch your system closely for the messagesmisyor run the command

% dmesg | grep sio

after your system is up and running.

Here is some example output from the above command:

sio0 at O0x3f8-0x3ff irqg 4 on isa
si 00: type 16550A
siol at O0x2f8-0x2ff irg 3 on isa
siol: type 16550A

This shows two serial ports. The first is on irq 4, is using jpoldres®x3f 8, and has a 16550A-type UART chip.
The second uses the same kind of chip butis on irq 3 and is aagdres®x2f 8. Internal modem cards are treated
just like serial ports---except that they always have a motitached” to the port.

The GENERI Ckernel includes support for two serial ports using the saopand port address settings in the above
example. If these settings are not right for your systent, you have added modem cards or have more serial ports
than your kernel is configured for, just reconfigure your kérSee sectioabout building a kerndbr more details.

2.How do | tell if FreeBSD found my modem cards?

Refer to the answer to the previous question.

3.How do | access the serial ports on FreeBSD?

The third serial portsi 02 (see sio(4), known a8OVB in DOS), is orV dev/ cuaa2 for dial-out devices, and on
/ dev/ t t yd2 for dial-in devices. What is the difference between thesedlasses of devices?

You uset t ydx for dial-ins. When openingdev/ t t ydx in blocking mode, a process will wait for the corresponding
cuaax device to become inactive, and then wait for the carrierdéditge to go active. When you open theaax
device, it makes sure the serial port is not already in us@éyttydx device. If the port is available, it “steals” it
from thet t ydx device. Also, theuaax device does not care about carrier detect. With this schemha
auto-answer modem, you can have remote users log in and natitalial out with the same modem and the
system will take care of all the conflicts.

4. How do | enable support for a multiport serial card?

Again, the section on kernel configuration provides infatiotaabout configuring your kernel. For a multiport serial
card, place an sio(4) line for each serial port on the cartlérkernel configuration file. But place the irq and vector
specifiers on only one of the entries. All of the ports on thelshould share one irg. For consistency, use the last
serial port to specify the irq. Also, specify tliev MULTI PORT option.
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The following example is for an AST 4-port serial card on itq 7

options "COM MJULTI PORT"

device sio4 at isa? port Ox2a0 tty flags 0x781

device sio5 at isa? port Ox2a8 tty flags 0x781

device sio6 at isa? port Ox2b0 tty flags 0x781

device si o7 at isa? port Ox2b8 tty flags Ox781 irq 7 vector siointr

The flags indicate that the master port has minor numbex 700), diagnostics enabled during prolgx(80), and
all the ports share an ir@%001).

5. Can FreeBSD handle multiport serial cards sharing irqs?

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

6. Can | set the default serial parameters for a port?

Thet t ydX (or cuaax) device is the regular device you will want to open for youplagations. When a process
opens the device, it will have a default set of terminal I/@isgs. You can see these settings with the command

# stty -a -f /dev/ttydl

When you change the settings to this device, the settings &féect until the device is closed. When it is reopened,
it goes back to the default set. To make changes to the dsftylfou can open and adjust the settings of the “initial
state” device. For example, to turn on CLOCAL mode, 8 bitsl HON/XOFF flow control by default for ttyd5, do:

# stty -f /dev/ttyid5 clocal cs8 ixon ixoff
A good place to do thisis ihet ¢/ rc. seri al . Now, an application will have these settings by default mite
openg t yd5. It can still change these settings to its liking, though.

You can also prevent certain settings from being changealapplication by making adjustments to the “lock state”
device. For example, to lock the speed ofd5 to 57600 bps, do

# stty -f /dev/ttyld5 57600

Now, an application that opems yd5 and tries to change the speed of the port will be stuck wittOB#s.

Naturally, you should make the initial state and lock staeickes writable only by oot . The MAKEDEV(8) script
doesNOT do this when it creates the device entries.

7.How can | enable dialup logins on my modem?

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

For many Hayes command-set--compatible modems, this cohmiél make these settings and store them in
nonvolatile memory:
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AT &Cl1 &D3 &K3 &6 S0=1 &W
See the sectioan sending AT commandselow for information on how to make these settings withesbrting to

an MS-DOS terminal program.

Next, make an entry ihet c/ t t ys (see ttys(5)) for the modem. This file lists all the ports onclitthe operating
system will await logins. Add a line that looks somethinglikis:

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

This line indicates that the second serial poddv/ t t yd1) has a modem connected running at 57600 bps and no
parity (st d. 57600, which comes from the fileet c/ get t yt ab, see gettytab(5)). The terminal type for this port is
di al up. The portison and isi nsecur e---meaning oot logins on the port are not allowed. For dialin ports like
this one, use thet ydx entry.

Itis common practice to us# al up as the terminal type. Many users set up in theirof i | e or. | ogi n files a
prompt for the actual terminal type if the starting type ialdp. The example shows the port as insecure. To become
r oot on this port, you have to login as a regular user, then su(i¢tome oot . If you usesecur e thenr oot can

login in directly.

After making modificationstéet ¢/t t ys, you need to send a hangup or HUP signal to the init(8) process

# kill -HUP 1

This forces the init(8) process to rereaet c/ t t ys. The init process will then start getty processes ownmlborts.
You can find out if logins are available for your port by typing

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

747 ?? | 0:00.04 /usr/libexec/getty std.57600 ttydl

8. How can | connect a dumb terminal to my FreeBSD box?

If you are using another computer as a terminal into your B&E2 system, get a null-modem cable to go between
the two serial ports. If you are using an actual terminal itsegccompanying instructions.

Then, modify/ et c/ tt ys (see ttys(5)), like above. For example, if you are hookingWgY SE-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 bdev/ t t yd4 has a wyse50 terminal connected at 38400 bps with no parity
(std. 38400 from/ et c/ get t yt ab, see gettytab(5)) antbot logins are allowedsecur e).

9.Why can I notrurtiporcu?

On your system, the programs tip(1) and cu(1) are probaldgutable only byiucp and groupi al er . You can
use the groupi al er to control who has access to your modem or remote systentaddigourself to group dialer.

Alternatively, you can let everyone on your system run fi{dd cu(1) by typing:
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# chnod 4511 /usr/bin/cu
# chmod 4511 /usr/bin/tip

10. My stock Hayes modem is not supported---what can | do?

Actually, the manual page for tip(1) is out of date. There geaeric Hayes dialer already built in. Just use
at =hayes in your/ et ¢/ r enot e (see remote(5)) file.

The Hayes driver is not smart enough to recognize some ofdee@ed features of newer modems---messages like
BUSY, NO DI ALTONE, or CONNECT 115200 will just confuse it. You should turn those messages off wyamuse
tip(1) (USINGATX0&W.

Also, the dial timeout for tip(1) is 60 seconds. Your modergdt use something less, or else tip will think there is a
communication problem. TrXTS7=45&W

Actually, as shipped tip(1) does not yet support it fullye@olution is to edit the filei pconf . h in the directory
/usr/src/usr.bin/tip/tip.Obviously you need the source distribution to do this.

Edit the line#def i ne HAYES 0 to #defi ne HAYES 1. Thennake andmake i nst al | . Everything works nicely
after that.

11.How am | expected to enter these AT commands?

Make what is called a “direct” entry in youet ¢/ r enot e file (see remote(5)). For example, if your modem is
hooked up to the first serial portdev/ cuaa0, then put in the following line:

cuaa0: dv=/ dev/ cuaaO: br #19200: pa=none

Use the highest bps rate your modem supports in the br cétgabiien, typet i p cuaa0 (see tip(1)) and you will be
connected to your modem.

If there is no/ dev/ cuaa0l on your system, do this:

# cd /dev
# sh MAKEDEV cuaa0l

Or use cu asoot with the following command:
# cu -lline -sspeed

with line  being the serial port (e.gdev/ cuaa0) andspeed being the speed (e57600). When you are done
entering the AT commands hit to exit.

12.Why does thec@ sign for the pn capability not work?

The<@> sign in the phone number capability tells tip to look it c/ phones for a phone number. But the@ sign
is also a special character in capability files like ¢/ r enot e. Escape it with a backslash:

pn=\ @
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13.How can | dial a phone number on the command line?

Put what is called a “generic” entry in youet c/ r enot e file (see remote(5)). For example:

ti pl115200| Di al any phone number at 115200 bps:\

:dv=/ dev/ cuaal: br #115200: at =hayes: pa=none: du:
ti p57600| Di al any phone number at 57600 bps:\

:dv=/ dev/ cuaaO: br #57600: at =hayes: pa=none: du:

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

cull5200| Use cu to dial any nunber at 115200bps:\
1 dv=/ dev/ cuaal: br #57600: at =hayes: pa=none: du:

and typecu 5551234 -s 115200.

14.Do | have to type in the bps rate every time | do that?

Put in an entry fot i p1200 or cu1200, but go ahead and use whatever bps rate is appropriate withr ttapability.
tip(1) thinks a good default is 1200 bps which is why it loo&s &t i p1200 entry. You do not have to use 1200 bps,
though.

15.How can | more easily access a number of hosts through a taksenver?

Rather than waiting until you are connected and tyg@YNECT host each time, use tip’'smcapability. For
example, these entriesfrt c/ r enot e (see remote(5)):

pai n| pai n. deepl13. conj Forrester’s nachine:\
: cmeCONNECT pai n\ n: t c=deepl3
muf fin| muf fin. deepl3. com Frank’s nachine:\
: cmECONNECT nuf fi n\ n: t c=deepl3:
deepl3: G znonics Institute term nal server:\
. dv=/ dev/ cuaa2: br #38400: at =hayes: du: pa=none: pn=5551234:

will let you typetip painortip nuffintoconnecttothe hostsmi normuffin;andti p deepl3 to getto the
terminal server.

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

This is often a problem where a university has several modtees bnd several thousand students trying to use
them...

Make an entry for your university ihet ¢/ r enot e (see remote(5)) and use @ for the pn capability:
bi g-university:\
:pn=\ @t c=di al out

di al out : \
1 dv=/ dev/ cuaa3: br #9600: at =couri er: du: pa=none:

Then, list the phone numbers for the university &t ¢/ phones (see phones(5)):

bi g-university 5551111
bi g-uni versity 5551112
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bi g-uni versity 5551113
bi g- uni versity 5551114

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

17.Why do | have to hiCTRL +P twice to sendCTRL +P once?

CTRL +P is the default “force” character, used to tell tip(1) that tiext character is literal data. You can set the
force character to any other character with theescape, which means “set a variable”.

Type~sf or ce=single-char followed by a newlinesingle-char is any single character. If you leave out
single-char  , then the force character is the nul character, which yoweaby typingCTRL +2 or

CTRL +SPACE. A pretty good value fosingle-char  is SHIFT +CTRL +6, which | have seen only used on some
terminal servers.

You can have the force character be whatever you want byfgpegthe following in your$HOVE/ . ti pr c file:

f or ce=single-char

18.Why is everything | type suddenly in UPPER CASE?

You must have press&@iTRL +A, tip(1) “raise character”, specially designed for peopitherokenCaps Lock
keys. Use-s as above and set the variable “raisechar” to something nea$®. In fact, you can set it to the same as
the force character, if you never expect to use either ottfestures.

Here is a sample .tiprc file perfect for Emacs users who neggp&CTRL +2 andCTRL +A a lot:

force=""
rai sechar ="

The M isSHIFT +CTRL +6.

19.How can | do file transfers withi p?

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

~p <local-file> [<renote-file>]
~t <renote-file> [<local-file>]

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

20.How can | run zmodem witkip ?

First, install one of the zmodem programs from the portseotibn (such as one of the two from the comms
categorylrzsz or rzsz.

To receive files, start the sending program on the remoteTdreh, press enter and typ€ rz (or~C | rz if you
installedlrzsz) to begin receiving them locally.
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To send files, start the receiving program on the remote eimeh;Tpress enter and typ€ sz files (or~C | sz
fles ) to send them to the remote system.
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1. FreeBSD uses far more swap space than Linux. Why?

FreeBSD only appears to use more swap than Linux. In actaglifaloes not. The main difference between
FreeBSD and Linux in this regard is that FreeBSD will proaati move entirely idle, unused pages of main
memory into swap in order to make more main memory availaiyladtive use. Linux tends to only move pages to
swap as a last resort. The perceived heavier use of swapeaisdeal by the more efficient use of main memory.

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

2.Why doeg op show very little free memory even when | have very few proggaomning?

The simple answer is that free memory is wasted memory. Anyiong that your programs do not actively allocate

is used within the FreeBSD kernel as disk cache. The valumssrshy top(1) labeled alsnact , Cache, andBuf are

all cached data at different aging levels. This cached da@nmthe system does not have to access a slow disk again
for data it has accessed recently, thus increasing ovendipnance. In general, a low value shownKoee

memory in top(1) is good, provided it is negry low.

3. Why will chnod not change the permissions on symlinks?

Symlinks do not have permissions, and by default, chmod{Ljat follow symlinks to change the permissions on

the target file. So if you have a filepo, and a symlink to that fildyar , then this command will always succeed.

% chnmod g-w bar

However, the permissions dmo will not have changed.

You have to use eitherH or - L together with the R option to make this work. See the chmod(1) and symlink(7)
manual pages for more info.

DiidéaidiRgoc: The - Roption 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 f oo is a symlink
to directory bar, and you want to change the permissions of f oo (actually bar ), you would do something like:

% chmod 555 foo/

With the trailing slash, chmod(2) will follow the symlink, f oo, to change the permissions of the directory, bar .

4.Can | run DOS binaries under FreeBSD?

Yes, you can usemnul at or s/ doscnd, a DOS emulation program, available in the FreeBSD PortkeCan.
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OciaRuée: The doscmd program used to be an integrated part of FreeBSD, but was removed before the release
of FreeBSD 5.3.

If doscmdwill not suffice, the add-on utilitgnul at or s/ pcenu emulates an 8088 and enough BIOS services to run
many DOS text mode applications. It requires the X Windowt&ys

5.What do | need to do to translate a FreeBSD document into niyenlanguage?

See the Translation FAQ (http://www.FreeBSD.org/doc&R.1SO8859-7/books/fdp-primer/translations.html) in
the FreeBSD Documentation Project Primer.

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

The FreeBSD.org mail system implements some of the stidstfix checks on incoming mail and rejects mail that
is either misconfigured or is potential spam. Your mail mightince 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 ssuttgou have service through a company or
domain who generates or relays spam, please switch to asgmavider who does not.

« The body of the email only contains HTML.
Mail should be sent in plain text only. Please configure yoail mser agent to send plain text.
- The mailer at FreeBSD.org cannot resolve the IP addres&afdhnecting host back to a symbolic name.

Working reverse DNS is a standard requirement for acceptiaijfrom a host. Set up reverse DNS for your mail
server’s IP address. Many home services (DSL, cable, diatep 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 excharagmot be resolved to an IP address.

A fully qualified, resolvable host name is necessary in thig pf the SMTP dialogue before mail will be
accepted. If you do not have a host name that is registeré@iDNS, then you should use your service provider's
mail server to relay your mail.

- Your message had a message ID ending with the string “lostilho

Some mail user agents generate bad message 1Ds which wileraxtcepted. You will need to persuade your mail
user agent to generate a valid message ID or else configurenailLtransfer agent to rewrite them.

7.Where can | find a free FreeBSD account?

While FreeBSD does not provide open access to any of theiesgrothers do provide open access UNIX systems.
The charge varies and limited services may be available.

Arbornet, Inc (http://www.arbornet.org/), also known asNét, has been providing open access to UNIX systems
since 1983. Starting on an Altos running System lll, the sitéched to BSD/OS in 1991. In June of 2000, the site
switched again to FreeBSD. M-Net can be accessed via teldeS&H and provides basic access to the entire
FreeBSD software suite. However, network access is limidadembers and patrons who donate to the system,
which is run as a non-profit organization. M-Net also prosieda bulletin board system and interactive chat.

114



EaoUeaéi 16\ agopes Epwriicers

Grex (http://www.grex.org/) provides a site very similaiM-Net including the same bulletin board and interactive
chat software. However, the machine is a Sun 4M and is rurimgS.

8. What issup, and how do | use it?

SUP (http://www.FreeBSD.org/cgi/ports.cgi?”sup) stafat Software Update Protocol, and was developed by
CMU for keeping their development trees in sync. We usedketep remote sites in sync with our central
development sources.

SUP is not bandwidth friendly, and has been retired. Theecinecommended method to keep your sources up to
date is CVSup (http://www.FreeBSD.org/doc/el_GR.ISCB8#%Hooks/handbook/synching.htmli#CVSUP)

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

He does not have one, and is just called “the BSD daemon”.Ufigsist upon using a name, call him “beastie”. Note
that “beastie” is pronounced “BSD”.

You can learn more about the BSD daemon on his home page/fttpy.mckusick.com/beastie/index.html).

10.Can | use the BSD daemon image?

Perhaps. The BSD daemon is copyrighted by Marshall Kirk Mgkt You will want to check his Statement on the
Use of the BSD Daemon Figure (http://www.mckusick.comdtieamainpage/copyright.html) for detailed usage
terms.

In summary, you are free to use the image in a tasteful maforgrersonal use, so long as appropriate credit is
given. If you want to use him commercially, you must contaickHicKusick. More details are available on the BSD
Daemon’s home page (http://www.mckusick.com/beastiesrhtml).

11.Do you have any BSD daemon images | could use?

You will find eps and Xfig drawings undéusr / shar e/ exanpl es/ BSD_daenon/ .

12.1 have seen an acronym or other term on the mailing lists amdniad understand what it means. Where should |
look?

Please see the FreeBSD Glossary
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/booksiiibook/freebsd-glossary.html).

13.Why should | care what color the bikeshed is?

The really, really short answer is that you should not. Theawehat longer answer is that just because you are
capable of building a bikeshed does not mean you should stepofrom building one just because you do not like
the color they plan to paint it. This is a metaphor indicatingt you need not argue about every little feature just
because you know enough to do so. Some people have commileatét 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@ent about whether sleep(1) should take
fractional second arguments, Poul-Henning Kampk@r eeBSD. or g> posted a long message entitled “A bike
shed (any color will do) on greener grass...
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(http:/lwww.FreeBSD.org/cgi/getmsg.cgi?fetch=5066367178+/usr/local/www/db/text/1999/freebsd-
hackers/19991003.freebsd-hackers)”. The appropriatops of that message are quoted
below.

“What is it about this bike shed?” Some of you have asked me.

Itis a long story, or rather it is an old story, but it is quiteost actually. C. Northcote Parkinson wrote a book in théyear
1960s, called “Parkinson’s Law”, which contains a lot ofigi into the dynamics of management.

[snip a bit of commentary on the book]

In the specific example involving the bike shed, the othealvibmponent is an atomic power-plant, | guess that illtssra
the age of the book.

Parkinson shows how you can go into the board of directorgahdpproval for building a multi-million or even billion
dollar atomic power plant, but if you want to build a bike shyedi will be tangled up in endless discussions.

Parkinson explains that this is because an atomic plantiasio so expensive and so complicated that people canrsy gra
it, and rather than try, they fall back on the assumption sbatebody else checked all the details before it got this far.
Richard P. Feynmann gives a couple of interesting, and veishrto the point, examples relating to Los Alamos in his
books.

A bike shed on the other hand. Anyone can build one of thoseaweekend, and still have time to watch the game on TV.
So no matter how well prepared, no matter how reasonable rgowigh your proposal, somebody will seize the chance to
show that he is doing his job, that he is paying attentiort, tieéshere

In Denmark we call it “setting your fingerprint”. It is abouérsonal pride and prestige, it is about being able to point
somewhere and say “Therkdid that.” It is a strong trait in politicians, but presentmost people given the chance. Just
think about footsteps in wet cement.

—~Poul-Henning Kamp ghk @ eeBSD. or g> on freebsd-hackers, October 2, 1999
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1. How cool is FreeBSD?

Q. Has anyone done any temperature testing while runnirg@SB? | know Linux runs cooler than DOS, but have
never seen a mention of FreeBSD. It seems to run really hot.

A. No, but we have done numerous taste tests on blindfoldiohteers who have also had 250 micrograms of
LSD-25 administered beforehand. 35% of the volunteerstiaidFreeBSD tasted sort of orange, whereas Linux
tasted like purple haze. Neither group mentioned any s@arifivariances in temperature. We eventually had to
throw the results of this survey out entirely anyway when wend that too many volunteers were wandering out of
the room during the tests, thus skewing the results. We tmiogt of the volunteers are at Apple now, working on
their new “scratch and sniff” GUL. Itis a funny old business are in!

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

2.Who is scratching in my memory banks??

Q. Is there anything “odd” that FreeBSD does when compiliregkernel which would cause the memory to make a
scratchy sound? When compiling (and for a brief moment aéteognizing the floppy drive upon startup, as well), a
strange scratchy sound emanates from what appears to bethergnbanks.

A. Yes! You will see frequent references to “daemons” in tt&Bdocumentation, and what most people do not
know is that this refers to genuine, non-corporeal enttti@s now possess your computer. The scratchy sound
coming from your memory is actually high-pitched whispgréxchanged among the daemons as they best decide
how to deal with various system administration tasks.

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

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 bedng

Four to claim that it is a configuration problem, and that smettters really belong on -questions;
Three to submit PRs about it, one of which is misfiled underatwt consists only of “it's dark”;
One to commit an untested lightbulb which breaks buildwahén back it out five minutes later;
Eight to flame the PR originators for not including patchetheir PRs;

Five to complain about buildworld being broken;
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Thirty-one to answer that it works for them, and they musehaxsupped 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 ajajien he sent them to -CURRENT they were just
ignored, and he has had bad experiences with the PR systsitiebgthe proposed new lightbulb is non-reflexive;

Thirty-seven to scream that lightbulbs do not belong in thedsystem, that committers have no right to do things
like this without consulting the Community, and WHAT IS -CEROING 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 ieuGEL;

Five hundred and eighty-six to engage in a flame war aboutdhmarative advantages of the GPL, the BSD license,
the MIT license, the NPL, and the personal hygiene of unnaR@&dfounders;

Seven to move various portions of the thread to -chat ancdeaby;
One to commit the suggested lightbulb, even though it stdimaser than the old one;

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

Forty-six to argue vociferously about the backing out ofdima lightbulb and demanding a statement from -core;
Eleven to request a smaller lightbulb so it will fit their Tagoéchi if we ever decide to port FreeBSD to that platform;
Seventy-three to complain about the SNR on -hackers and acldaunsubscribe in protest;

Thirteen to post “unsubscribe”, “How do | unsubscribe?”;Rlease remove me from the list”, followed by the usual
footer;

One to commit a working lightbulb while everybody is too bdigyming everybody else to notice;

Thirty-one to point out that the new lightbulb would shin8®4% brighter if compiled with TenDRA (although it
will have to be reshaped into a cube), and that FreeBSD shibetdfore 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 weaftsr the bulb has been changed.
Nik Clayton <snik@FreeBSD.org > adds:

| was laughing quite hard at this.

And then | thought, “Hang on, shouldn’t there be '1 to docutri€rin that list somewhere?”

And then | was enlightened :-)

4. Where does data written talev/ nul | go?

It goes into a special data sink in the CPU where it is conddddneat which is vented through the heatsink / fan
assembly. This is why CPU cooling is increasingly importastpeople get used to faster processors, they become
careless with their data and more and more of it ends upév/ nul | , overheating their CPUs. If you delete

/ dev/ nul | (which effectively disables the CPU data sink) your CPU maycooler but your system will quickly
become constipated with all that excess data and start tavbefratically. If you have a fast network connection you
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can cool down your CPU by reading data out dév/ r andomand sending it off somewhere; however you run the
risk of overheating your network connection andr angering your ISP, as most of the data will end up getting
converted to heat by their equipment, but they generallglygmod cooling, so if you do not overdo it you should be
OK.

Paul Robinson adds:

There are other methods. As every good sysadmin knows, @rtopstandard practice to send data to the screen of
interesting variety to keep all the pixies that make up yactupe happy. Screen pixies (commonly mis-typed or
re-named as “pixels” are categorized by the type of hat thegrred, green or blue) and will hide or appear
(thereby showing the color of their hat) whenever they rexailittle piece of food. Video cards turn data into
pixie-food, and then send them to the pixies - the more expetise card, the better the food, so the better behaved
the pixies are. They also need constant stimulation - thigis screen savers exist.

To take your suggestions further, you could just throw thnelcem data to console, thereby letting the pixies consume
it. This causes no heat to be produced at all, keeps the pigigsy 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 experiencadynproblems attempting to maintain a stable
temperature in a server room, | would strongly discouragpfeesending the data they do not want out to the
network. The fairies who do the packet switching and rougiagannoyed by it as well.
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1. How can | learn more about FreeBSD’s internals?

At this time, there is only one book on FreeBSD-specific O8rimls, namely “The Design and Implementation of
the FreeBSD Operating System” by Marshall Kirk McKusick #&ebrge V. Neville-Neil, ISBN 0-201-70245-2,
which focuses on version 5.X of FreeBSD.

Additionally, much general UNIX knowledge is directly amalble to FreeBSD.

For a list of relevant books, please check the Handbook's&ipg System Internals Bibliography
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books#ibook/bibliography-osinternals.html).

2.How can | contribute to FreeBSD?

Please see the article on Contributing to FreeBSD
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/artwét®ntributing/article.html) for specific advice on howdo
this. Assistance is more than welcome!

3.What are SNAPs and RELEASEs?

There are currently three active/semi-active branchdsar-teeBSD CVS Repository
(http:/lwww.FreeBSD.org/cgi/cvsweb.cgi). (Earlier bches 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 -CURRENTAKA 7.X-CURRENT

HEADis not an actual branch tag, like the other two; it is simplyaolic constant for the current, non-branched
development stredmvhich we simply refer to as “-CURRENT”".

Right now, “-CURRENT” is the 7.X development stream; 81eSTABLE branch, RELENG_5, forked off from
“-CURRENT” in October 2004, and th& STABLE branch, RELENG _6, forked off from ““CURRENT” in
November 2005.

4. How do | make my own custom release?

Please see the Release Engineering (http://www.FreeB&Daz/el_GR.1ISO8859-7/articles/releng/article.html
article.

5.Why doesrake wor | d clobber my existing installed binaries?

Yes, this is the general idea; as its name might suggekt wor | d rebuilds every system binary from scratch, so
you can be certain of having a clean and consistent envirohat¢he end (which is why it takes so long).

If the environment variablBESTDI Ris defined while runningake wor | d or make i nstal | , the newly-created
binaries will be deposited in a directory tree identicalhte installed one, rooted & DESTDI R} . Some random
combination of shared libraries modifications and prograbuilds can cause this to fail make wor | d however.
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6. Why isn’t cvsup.FreeBSD.org a round robin DNS entry to slilaedoad amongst the various CVSup servers?

While CVSup mirrors update from the master CVSup serverligpthiis update might happen at any time during the
hour. This means that some servers have newer code thas,atkien though all servers have code that is less than
an hour old. Ifcvsup. Fr eeBSD. or g was a round robin DNS entry that simply redirected users smdom CVSup
server, running CVSup twice in a row could download code iidan the code already on the system.

7.Why does my system say “(bus speed defaulted)” when it boots?

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

8. Can | follow -CURRENT with limited Internet access?

Yes, you can do thizithoutdownloading the whole source tree by using the CTM facility
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/books#ibook/synching.html#CTM).

9. How did you split the distribution into 240k files?
Newer BSD based systems haveaoption to split(1) that allows them to split files on arbitréayte boundaries.

Here is an example frorhusr / src/ Makefi | e.

bin-tarball:

(cd ${DISTDIR}; \

tar cf - .\

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

split -b 240640 - \

${ RELEASEDI R}/ tarbal | s/ bi ndi st/ bin_tgz.)

10.1 have written a kernel extension, who do | send it to?

Please take a look at the article on Contributing to FreeBSD
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/artét®ntributing/article.html) to learn how to submit code.

And thanks for the thought!

11.How are Plug N Play ISA cards detected and initialized?
By: Frank Durda IV <ihcl em@enesi s. | onest ar . or g>

In a nutshell, there a few I/O ports that all of the PnP boaedpond to when the host asks if anyone is out there. So
when the PnP probe routine starts, it asks if there are anypBaRls present, and all the PnP boards respond with
their model # to a I/0O read of the same port, so the probe regiits a wired-OR “yes” to that question. At least one
bit will be on in that reply. Then the probe code is able to edusards with board model IDs (assigned by
Microsoft/Intel) lower than X to go “off-line”. It then loakto see if any boards are still responding to the query. If
the answer was, then there are no boards with IDs above X. Now probe askegitthre any boards below If so,
probe knows there are boards with a model numbers below XeRtwn asks for boards greater than X-(limit/4) to
go off-line. If repeats the query. By repeating this senmidoy search of IDs-in-range enough times, the probing code

121



EaoUeagi 181 poxwpnuéva Oépara

will eventually identify all PnP boards present in a givercmae with a number of iterations that is much lower than
what 2764 would take.

The IDs are two 32-bit fields (hence 2<710>64) + 8 bit checksLime first 32 bits are a vendor identifier. They
never come out and say it, but it appears to be assumed tfexedif types of boards from the same vendor could
have different 32-bit vendor ids. The idea of needing 32jbi#sfor unique manufacturers is a bit excessive.

The lower 32 bits are a serial #, Ethernet address, somettangnakes this one board unique. The vendor must
never produce a second board that has the same lower 32 lats dine upper 32 bits are also different. So you can
have multiple boards of the same type in the machine and the4fbits will still be unique.

The 32 bit groups can never be all zero. This allows the wid&lto show non-zero bits during the initial binary
search.

Once the system has identified all the board IDs presentllitegictivate each board, one at a time (via the same 1/O
ports), and find out what resources the given board needs,imtearupt 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 thedhdisk or wired into the MLB BIOS. The ECU

and BIOS PnP support for hardware on the MLB is usually sytithand the peripherals do not really do genuine
PnP. However by examining the BIOS info plus the ECU info,gha&be routines can cause the devices that are PnP
to avoid those devices the probe code cannot relocate.

Then the PnP devices are visited once more and given theiDX@\, IRQ and Memory-map address assignments.
The devices will then appear at those locations and remaiwe tintil 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 shouldtgetgeneral idea.

Microsoft took over some of the primary printer status ptatdo PnP, on the logic that no boards decoded those
addresses for the opposing 1/O cycles. | found a genuine IBMeay board that did decode writes of the status port
during the early PnP proposal review period, but MS saidgtduSo they do a write to the printer status port for
setting addresses, plus that use that addr@ss8e0, and a third 1/0 port for reading that can be located anywhere
betweerox200 andox3f f .

12.Can you assign a major number for a device driver | have wr?tte

FreeBSD-CURRENT after February 2003 has a facility for dyitally and automatically allocating major numbers
for device drivers at runtime. This mechanism is highly pregd to the older procedure of statically allocating
device numbers. Some comments on this subject can be fownairsys/ conf / maj or s.

If you are forced for some reason to use a static major nurttiezprocedure for obtaining one depends on whether
or not you plan on making the driver publicly available. lfuydo, then please send us a copy of the driver source
code, plus the appropriate modifications td es. i 386, a sample configuration file entry, and the appropriate
MAKEDEV(8) code to create any special files your device ugsu do not, or are unable to because of licensing
restrictions, then character major number 32 and block nmjmber 8 have been reserved specifically for this
purpose; please use them. In any case, we would appreceiedabout your driver on the\extpoviki AioTo
Texvikwr ovinrnoewr Tov FreeBSD (http://lists.FreeBSD.org/mailman/listinfeébsd-hackers).
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13.What about alternative layout policies for directories?

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

Kirk McKusick, September 1998

14.How can | make the most of the data | see when my kernel panics?

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

From Bill Paul <wpaul @kynet.ctr.col unbi a. edu>
Subject: Re: the fs fun never stops

To: Ben Rosengart

Date: Sun, 20 Sep 1998 15:22:50 -0400 (EDT)

Cc: current @reeBSD. org

Ben Rosengart posted the following panic message]

> Fatal trap 12: page fault while in kernel node
> fault virtual address = 0x40
> fault code = supervi sor read, page not present
> instruction pointer = 0x8: 0xf 014a7e5
NANNNNANNNANNNNN
> stack pointer = 0x10: Oxf 4ed6f 24
> frame pointer = 0x10: Oxf 4ed6f 28
> code segnent = base 0x0, linmt Oxfffff, type Oxlb
> = DPL 0, pres 1, def32 1, gran 1
> processor efl ags = interrupt enabled, resune, I1OPL = 0
> current process = 80 (nount)
> interrupt mask =
> trap number =12
> panic: page fault

[When] you see a message like this, it is not enough to jusbrke it and send it in. The instruction pointer value
that | highlighted up there is important; unfortunatelysitilso configuration dependent. In other words, the value
varies depending on the exact kernel image that you are U$yau are using a GENERIC kernel image from one
of the snapshots, then it is possible for somebody else ¢& ttawn the offending function, but if you are running a
custom kernel then onlyoucan tell us where the fault occurred.

What you should do is this:
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Write down the instruction pointer value. Note that@@: part at the beginning is not significant in this case:
it is theOxf Oxxxxxx part that we want.

When the system reboots, do the following:

% nm -n /kernel.that.caused.the.panic | grep fOXXXXxX

wheref Oxxxxxx is the instruction pointer value. The odds are you will ndtayjeexact match since the
symbols in the kernel symbol table are for the entry poinfainttions and the instruction pointer address will
be somewhere inside a function, not at the start. If you dgaban exact match, omit the last digit from the
instruction pointer value and try again, i.e.:

% nm -n /kernel.that.caused.the.panic | grep fOxxxxx

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

| see people constantly show panic messages like this laly@do | see someone take the time to match up the
instruction pointer with a function in the kernel symboll&ab

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

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

2 T

Set up a kernel config file, optionally addiogt i ons DDB if you think you need the kernel debugger for
something. (I use this mainly for setting breakpoints if $gect an infinite loop condition of some kind.)

Useconfi g -g KERNELCONFIGO set up the build directory.
cd /sys/ conpi | e/ KERNELCONFIG nake

Wait for kernel to finish compiling.

make install

reboot

The make(1) process will have built two kerneédsr nel andker nel . debug. ker nel was installed asker nel ,
while ker nel . debug can be used as the source of debugging symbols for gdb(1).

To make sure you capture a crash dump, you need edit/ r c. conf and setlunpdev to point to your swap
partition. This will cause the rc(8) scripts to use the dum({@d command to enable crash dumps. You can also run
dumpon(8) manually. After a panic, the crash dump can bevered using savecore(8);diinpdev is setin

/etc/rc. conf,the rc(8) scripts will run savecore(8) automatically amdlthe crash dump invar/ cr ash.

OciaRuée: 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
dump to another directory where you have more room. It is possible to limit the size of the crash dump by using
opti ons MAXMEM=(foo) to setthe 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 128MB.

Once you have recovered the crash dump, you can get a staekitith gdb(1) as follows:
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% gdb -k /sys/conpil e/ KERNELCONFI G ker nel . debug /var/crash/vntore. 0
(gdb) where

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

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

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

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

The ELF toolchain does not, by default, make the symbols défim an executable visible to the dynamic linker.
Consequentlyl syn() searches on handles obtained from calldltopen( NULL, fI ags) will fail to find such
symbols.

If you want to search, usingl syn() , for symbols present in the main executable of a processhged to link the
executable using theexport - dynani ¢ option to the ELF linker (Id(1)).

16.How can | increase or reduce the kernel address space?

By default, the kernel address space is 256 MB on FreeBSD 8dXLaGB on FreeBSD 4.X. If you run a
network-intensive server (e.g. a large FTP or HTTP seryer),might find that 256 MB is not enough.

So how do you increase the address space? There are twosaspthis. First, you need to tell the kernel to reserve a
larger portion of the address space for itself. Secondedime kernel is loaded at the top of the address space, you
need to lower the load address so it does not bump its headsagfaé ceiling.

The first goal is achieved by increasing the valueiK®DE in sr c/ sys/ i 386/ i ncl ude/ pmap. h. Here is what it
looks like for a 1 GB address space:

#i f ndef NKPDE

#i f def SMWP

#defi ne NKPDE 254 [+ addressabl e nunber of page tables/pde’ s */
#el se

#def i ne NKPDE 255 [+ addressabl e nunber of page tables/pde’ s */
#endi f /* SMP x/

#endi f

To find the correct value afKPDE, divide the desired address space size (in megabytes) bytlien subtract one for
UP and two for SMP.

To achieve the second goal, you need to compute the coragtlddress: simply subtract the address space size (in
bytes) from 0x100100000; the result is 0xc0100000 for a 1 @dess space. Set LOAD_ADDRESS in
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src/ sys/i 386/ conf/ Makefil e.i 386 to that value; then set the location counter in the beginofrthe section
listing insrc/sys/i 386/ conf/kernel . scri pt to the same value, as follows:

OUTPUT_FORNAT( " el f32-i 386", "elf32-i386", "elf32-i386")

OUTPUT_ARCH(i 386)

ENTRY( bt ext)

SEARCH DI R(/usr/lib); SEARCH DI R(/usr/obj/elf/home/src/tnp/usr/i386-unknown-freebsdel f/lib);
SECTI ONS

{

/+ Read-only sections, nerged into text segnent: =*/
= 0xc0100000 + S| ZEOF_HEADERS;
.interp : { =(.interp) }

Then reconfig and rebuild your kernel. You will probably haveblems with ps(1) top(1) and the likeake wor | d
should take care of it (or a manual rebuildl éfokvm ps(1) and top(1) after copying the patchahp. h to
/usr/include/vm .

NOTE: the size of the kernel address space must be a mulfifdeiomegabytes.

[David Greenman ¢g@r eeBSD. or g> adds think the kernel address space needs to be a power of two dout
not certain about that. The old(er) boot code used to monkiéytie high order address bits and | think expected at
least 256 MB granularity.]
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This innocent little Frequently Asked Questions documestiheen written, rewritten, edited, folded, spindled,
mutilated, eviscerated, contemplated, discombobulategitated, regurgitated, rebuilt, castigated, and rgiorated
over the last decade, by a cast of hundreds if not thousamgedRedly.

We wish to thank every one of the people responsible, and weugage you to to join them
(http://www.FreeBSD.org/doc/el_GR.ISO8859-7/artsét®ntributing/article.html) in making this FAQ even leeit
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