NFS-Root Mini-Howto

Andreas Kostyrka, andreas@ag.or.at V8, 8 AugoÔstou 1997

Autì to mini-HOWTO prospajeÐ na exhgăsei pÿc na stăsoume ènan Linux workstation (ws) qwrÐc dÐskoucdiskètec (diskless), pou kĹnei mount ta root filesystems tou mèsw tou NFS. KĹje neÿterh èkdosh autoÔ tou mini-Howto ja brÐsketai pĹnta sto ftp://sunsite.unc.edu/pub/Linux/docs/HOWTO/mini/NFS-Root , ă ston plhsièstero se sac mirror tou SunSite.

Contents

1 Copyright 2 1.1 Poioi suneisèferan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2 Genikă jeÿrhsh 2

3 RujmÐseic ston server 3 3.1 KĹnontac compile stouc purănec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 3.2 DhmiourgÐa tou root filesystem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 3.2.1 AntigrĹfontac to filesystem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 3.2.2 Allagèc sto root filesystem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 3.2.3 KĹnontac export to filesystem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 3.2.4 RÔjmish tou RARP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 3.2.5 RÔjmish tou BOOTP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 3.2.6 BrÐskontac tic hardware dieujÔnseic twn kartÿn . . . . . . . . . . . . . . . . . . . . . 4

4 BootĹrontac ton workstation 5 4.1 Qrhsimopoiÿntac miĹ boot eprom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 4.2 Qrhsimopoiÿntac miĹ diskèta skètou purăna . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 4.3 Qrhsimopoiÿntac ènan bootloader & to RARP . . . . . . . . . . . . . . . . . . . . . . . . . . 5 4.4 Qrhsimopoiÿntac ènan bootloader qwrÐc to RARP . . . . . . . . . . . . . . . . . . . . . . . . 6

5 GnwstĹ problămata 6 5.1 To /sbin/init den xekinĹei. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 5.2 Problămata me to /dev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

6 ’Alla jèmata 6

1. Copyright 2

1 Copyright

(c) 1996 Andreas Kostyrka (e9207884@student.tuwien.ac.at , ă andreas@ag.or.at)

Ektìc ki an ekfrasteÐ diaforetikĹ, ta keÐmena Linux HOWTO eÐnai katoqurwmèna apì touc antÐstoiqouc suggrafeÐc touc. Ta keÐmena autĹ epitrèpetai n’ anaparaqjoÔn kai na dianemhjoÔn olìklhra ă katĹ mèrh, me opoiodăpote mhqanikì ă hlektronikì mèson, ìso aută edÿ h shmeÐwsh giĹ to copyright diathreÐtai epĹnw se kĹje antÐgrafo. H emporikă dianomă epitrèpetai kai enjarrÔnetai. Wstìso, o suggrafèac epijumeÐ na eidopoieÐtai giĹ opoiadăpote tètoia dianomă. ’Olec oi metafrĹseic, parĹgwgec ergasÐec, ă sullogikèc ergasÐec pou perilambĹnoun opoiodăpote keÐmeno Linux HOWTO, prèpei na kalÔptontai apì autăn edÿ th shmeÐwsh perÐ copyright. Dhladă, den epitrèpetai na parĹgete miĹ ergasÐa basismènh c’ èna HOWTO, kai na epibĹllete epiprìsjetouc periorismoÔc sth dianomă thc. Exairèseic stouc parapĹnw ìrouc mporoÔn na epitrapoÔn upì orismènec proôpojèseic. ParakaloÔme na èrjete c’ epafă me ton suntonistă twn Linux HOWTO, sth dieÔjunsh pou upĹrqei parakĹtw. Se suntomÐa : EpijumoÔme na prowjăsoume tic plhroforÐec pou perièqontai sthn ergasÐa aută, me ìso to dunatìn perissìtera mèsa. Wstìso, epÐshc epijumoÔme na kratăsoume to copyright twn keimènwn HOWTO, kai ja jèlame na eidopoioÔmaste giĹ opoiadăpote sqèdia dianomăc twn HOWTOs.

EĹn èqete aporÐec, parakaloÔme na èrjete c’ epafă me ton Andreas Kostyrka <mailto:andreas@ag.or.at>, ton suggrafèa autoÔ edÿ tou mini-HOWTO, ă ton Tim Bynum, ton suntonistă twn Linux HOWTO’s, sth dieÔjunsh <mailto:linux-howto@sunsite.unc.edu> mèsw email.

1.1 Poioi suneisèferan

• Avery Pennarun <apenwarr@foxnet.net> (pÿc na bootĹroume qwrÐc LILO)

• Ofer Maor <ofer@hadar.co.il> (èdwse èna kalÔtero mini howto epĹnw sto pÿc na stănoume diskless workstations.)

• Christian Leutloff <leutloff@sundancer.tng.oche.de> (èdwse plhroforÐec sqetikèc me to netboot.)

2 Genikă jeÿrhsh

GenikĹ, upĹrqoun ta parakĹtw problămata giĹ ènan ws :

• Prèpei na brei th dikă tou dieÔjunsh IP, kai - an qreiasteÐ - tic upìloipec rujmÐseic tou Ethernet.

• Prèpei na gnwrÐzei to NFS -server kai to mount path giĹ to root filesystem tou.

H twrină ulopoÐhsh tou NFSROOT ston purăna tou Linux (èkdosh 1.3.7x) epitrèpei tic akìloujec lÔseic :

• H dieÔjunsh IP mporeÐ na brejeÐ apì to RARP, ă h plărhc rÔjmish tou Ethernet mporeÐ na perasteÐ ston purăna mèsw paramètrwn (tou purăna), apì to LILO , ă to LOADLIN.

• To mounting path tou NFS mporeÐ na perasteÐ me paramètrouc tou EĹn den gÐnei ètsi, o purănac upojètei ìti to RARP-server eÐnai epÐshc NFS -server, kai qrhsimopoieÐ to default compiled mèsa tou path. (H trèqousa default timă ston purăna eÐnai h : /tftpboot/<IP-dieÔjunsh tou HU >.)

• Oi rujmÐseic tou client aneurÐskontai apì to BOOTP.

Prin arqÐsete na stănete èna diskless peribĹllon, prèpei n’ apofasÐsete an ja bootĹrete me to LILO , ă to LOADLIN. To pleonèkthma eÐnai h euelixÐa, to meionèkthma eÐnai h taqÔthta. EÐnai taqÔtero na bootĹroume ènan purăna tou Linux qwrÐc to LILO , allĹ autì mporeÐ na mac apasqolăsei, mporeÐ kai ìqi.

3 RujmÐseic ston server

3.1 KĹnontac compile stouc purănec

Pijanìtata h upostărixh tou RARP mèsa ston purăna tou server na eÐnai miĹ kală idèa. Prèpei na thn sumperilĹbete, an eÐnai na bootĹrete qwrÐc paramètrouc purăna. Apì thn Ĺllh pleurĹ, den prìkeitai na sac bohjăsei, an o client den brÐsketai sto Ðdio upodÐktuo (subnet) me ton server.

O purănac giĹ ton ws qreiĹzetai to akìloujo elĹqisto sÔnolo dunatotătwn compiled mèsa tou :

• To NFS -filesystem . (Den qreiĹzetai na èqei compiled mèsa tou thn upostărixh giĹ ext2 , èna module eÐnai arketì.)

• To "Root on NFS" prèpei na eÐnai energopoihmèno.

• Ton Ethernet driver thc kĹrtac diktÔou tou ws.

• AnĹloga me tic anĹgkec sac, pijanìn na prèpei na perilĹbete upostărixh giĹ RARP , ă BOOTBP giĹ to NFS-Root. (M’ autì ennoÿ tic erwtăseic pou kĹnoume metĹ thn erÿthsh giĹ to NFS sto make config.)

An o ws ja bootĹrei qwrÐc paramètrouc tou purăna, prèpei epÐshc na jèsete to root device wc 0:255. KĹnte to autì dhmiourgÿntac èna yeÔtiko (dummy) arqeÐo device, dÐnontac : mknod /dev/nfsroot b 0 255. AfoÔ ftiĹxete autì to arqeÐo, mporeÐte na jèsete to root device tou image tou purăna, me : rdev <kernel-image> /dev/nfsroot.

3.2 DhmiourgÐa tou root filesystem

3.2.1 AntigrĹfontac to filesystem

ProeidopoÐhsh : An kai autèc edÿ oi odhgÐec pijanìtata ja doulèyoun sto dikì sac sÔsthma, den eÐnai kajìlou autonìhtec giĹ opoiodăpote peribĹllon. GiĹ kalÔterouc trìpouc na stăsete èna root filesystem giĹ touc clients, diabĹste to NFS-Root-Client mini howto tou Ofer Maor <ofer@hadar.co.il>.

AfoÔ apofasÐsete poÔ ja bĹlete to root tree, dhmiourgăste to me (pq) : mkdir -p <directory > kai : tar cClf / - | tar xpCf <directory > -.

An bootĹrete ton purăna sac qwrÐc LILO, tìte to rootdir prèpei na eÐnai : /tftpboot/<IP-address>. An den sac arèsei, mporeÐte na to allĹxete apì mèsa apì to epĹnw-epĹnw Makefile sta sources tou purăna. YĹxte giĹ miĹ grammă san aută : NFS_ROOT = -DNFS_ROOT="\"/tftpboot/%s\"" An allĹxete aută thn grammă, prèpei na xanakĹnete compile ton purăna.

3.2.2 Allagèc sto root filesystem

Tÿra afairèste ta Ĺqrhsta arqeÐa, kai elègxte ta scripts tou /etc/rc.d . MerikĹ shmantikĹ shmeÐa :

• ’Ena, h rÔjmish tou eth0. O ws sunăjwc èqei èna rujmismèno (toulĹqiston merikÿc) eth0. To na rujmÐsete th dieÔjunsh IP tou ws epĹnw sth dieÔjunsh IP tou server, den eÐnai kĹti èxupno. (AllĹ sunèbh ston suggrafèa katĹ th diĹrkeia miac apì tic prÿimec prospĹjeièc tou.)

• ’Ena Ĺllo shmeÐo prosoqăc, eÐnai to /etc/fstab tou ws. Prèpei na rujmisteÐ giĹ nfs filesystems. • PROEIDOPOIHSH : Mhn sugqèete ta root filesystems tou server kai tou ws. (EÐqa ădh rÐxei èna rc.inet1 pĹnw ston server, kai aporoÔsa giatÐ o server den doÔleue.)

3.2.3 KĹnontac export to filesystem KĹnte export to root dir proc ton ws. DiabĹste thn entolă : exports(5). Pijanìtata ja prèpei na epanekkinăsete to nfsd/mountd metĹ ap’ aută thn allagă. Me to RedHat autì gÐnetai eÔkola, dÐnontac : /etc/rc.d/init.d/nfs stop ; /etc/rc.d/init.d/nfs start .

3.2.4 RÔjmish tou RARP RujmÐste to RARP kĹpou epĹnw sto dÐktuo. An bootĹrete qwrÐc parĹmetro nfsroot, o server tou RARP prèpei na eÐnai kai o server tou NFS . (Sunăjwc eÐnai.) GiĹ na to epitÔqete autì, prèpei na trèxete ènan purăna me upostărixh RARP .

GiĹ na to kĹnete, dÿste (kai egkatastăste to kĹpou mèsa sto /etc/rc.d tou server!) : /sbin/rarp -s <ip-addr > <hardware-addr> ìpou :

ip-addr

eÐnai h dieÔjunsh IP tou ws, kai hardware-addr

eÐnai h dieÔjunsh Ethernet thc kĹrtac diktÔou tou ws.

parĹdeigma : /sbin/rarp -s 131.131.90.200 00:00:c0:47:10:12 MporeÐte epÐshc na qrhsimopoiăsete èna sumbolikì ìnoma antÐ thc dieÔjunshc IP, ìso o server eÐnai ikanìc na brÐskei th dieÔjunsh aută. (Me yĹximo sto /etc/hosts , ă sto DNS .)

3.2.5 RÔjmish tou BOOTP GiĹ th rÔjmish tou BOOTP prèpei na diorjÿsete to /etc/bootptab. Parakalÿ, sumbouleuteÐte tic man selÐdec bootpd(8) kai bootptab(5) .

3.2.6 BrÐskontac tic hardware dieujÔnseic twn kartÿn Den xèrw poia eÐnai h hardware dieÔjunsh! Pÿc thn brÐskw;

• BootĹrete th diskèta pou ftiĹxate, kai perimènete th grammă diagnwstikÿn, ìpou anagnwrÐzetai h kĹrta diktÔou. Sunăjwc perièqei 6 dekaexadikĹ bytes, kai aută (prèpei na) eÐnai h hardware dieÔjunsh thc kĹrtac.

4. BootĹrontac ton workstation 5

• BootĹrete ton ws me kĹpoio Ĺllo leitourgikì, pou perilambĹnei dunatìthta TCP/IP . Tìte kĹnte ping ston ws apì ton server. YĹxte sthn cache tou ARP, dÐnontac : /sbin/arp -a

4 BootĹrontac ton workstation

4.1 Qrhsimopoiÿntac miĹ boot eprom

MiĹ pou proswpikĹ den èqw akìmh qrhsimopoiăsei èna tètoio jhrÐo, mporÿ na sac dÿsw monĹqa tic akìloujec upodeÐxeic (qĹrh ston Christian Leutloff <leutloff@sundancer.tng.oche.de>) :

• Den mporeÐte na qrhsimopoiăsete "sunhjismènec" bootroms.

• UpĹrqei èna prìgramma netboot , apì ton Gero Kuhlmann, pou ftiĹqnei bootroms giĹ Linux, kai dÐnei perissìterec plhroforÐec. To netboot eÐnai diajèsimo apì ton plhsièstero mirror tou Linux, ă san prìgramma mèsa sth distribution tou Debian (netboot-0.4).

• DiabĹste prosektikĹ thn tekmhrÐwsh thc boot eprom sac.

• Pijanìtata prèpei na energopoiăsete to tftpd ston server, allĹ autì exartĹtai apì ton trìpo, me ton opoÐo h boot eprom sac fortÿnei ton purăna.

• KĹje plhroforÐa giĹ pwlhtèc boot eproms giĹ to Linux, ìpwc tic perigrĹyame parapĹnw, eÐnai euprìsdekth - kajÿc den èqei o kajènac prìsbash se eprom programmer :( (eidikĹ sthn Eurÿph, ìpou zw). Tic plhroforÐec ja tic perilĹbw edÿ metĹ.

4.2 Qrhsimopoiÿntac miĹ diskèta skètou purăna

An èqete kĹnei export to root filesystem me to swstì ìnoma giĹ thn default onomasÐa, kai o NFS server sac eÐnai tautìqrona kai RARP server (pou shmaÐnei ìti oi HU brÐskontai sto Ðdio upodÐktuo), tìte mporeÐte aplĹ na bootĹrete ton purăna me cating se miĹ diskèta. (Prèpei na jèsete to root device tou purăna wc 0:255.) Autì proôpojètei ìti to root directory ston server eÐnai /tftpboot/IP-Address (aută h timă mporeÐ n’ allĹxei, ìtan kĹnoume compile ton purăna).

4.3 Qrhsimopoiÿntac ènan bootloader & to RARP

Dÿste ston purăna ìlec tic aparaÐthtec paramètrouc katĹ thn ekkÐnhsh, kai prosjèste : nfsroot=<server-ip-addr>:</path/to/mount> , ìpou : server-ip-addr eÐnai h dieÔjunsh IP tou NFSserver sac, kai /path/to/mount eÐnai to path proc to root directory.

UpodeÐxeic :

• ’Otan qrhsimopoieÐte to LILO , skefjeÐte na qrhsimopoiăsete thn idiìthta "lock" : AplĹ plhktrologăste miĹ forĹ ìlec tic swstèc paramètrouc, kai prosjèste "lock" . Thn epìmenh forĹ pou ja bootĹrete, afăste to LILO na ftĹsei se timeout.

• ’Otan ftiĹqnete miĹ diskèta giĹ ènan sugkekrimèno ws, mporeÐte epÐshc na qrhsimopoiăsete thn idiìthta append= sto lilo.conf .

5. GnwstĹ problămata 6

4.4 Qrhsimopoiÿntac ènan bootloader qwrÐc to RARP

MazÐ me to nfsroot , dÿste èna ìrisma purăna sth grammă entolÿn : nfsaddrs=<wst-IP>:<srv-IP >:<gw-IP >:<netm-IP >:<hostname > . O purănac ja rujmÐsei to eth0 me tic dedomènec paramètrouc :

wst-IP

DieÔjunsh IP tou HU

srv-IP

DieÔjunsh IP tou NFS-server

gw-IP

gateway

netm-IP

netmask

hostname

ìnoma upologistă

5 GnwstĹ problămata

5.1 To /sbin/init den xekinĹei.

’Ena polÔ sunhjismèno prìblhma me to /sbin/init eÐnai ìti (toulĹqiston) merikèc apì tic prìsfatec distributions èqoun to /sbin/init linked dunamikĹ. Sunepÿc, prèpei na dÿsete swstă rÔjmish /lib giĹ ton client. KĹti eÔkolo pou mporoÔme na dokimĹsoume, eÐnai n’ antikatastăsoume to /sbin/init (tou client) me èna statikĹ linked prìgramma "Hello World". M’ autìn ton trìpo ja xèrete an prìkeitai giĹ kĹti pio jemeliÿdec apì aplĹ èna prìblhma me to dunamikì linking.

5.2 Problămata me to /dev .

An katĹ thn ekkÐnhsh paÐrnete kĹpoia mperdemèna mhnÔmata giĹ ta ttys, tìte ja èprepe na trèxete èna MAKEDEV apì ton client sto /dev directory. UpĹrqoun fămec ìti autì den douleÔei me kĹpoia LS pou qrhsimopoioÔn 64-bit arijmoÔc dev. An sac tÔqei kĹti tètoio, parakalÿ steÐlte mou e-mail giĹ poiì LS prìkeitai. MiĹ pijană lÔsh eÐnai na ftiĹxete nwrÐc sth diadikasÐa ekkÐnhshc èna mikrì /dev ramdisc, kai na epanegkajistĹte ta device nodes kĹje forĹ.

6 ’Alla jèmata

• UpĹrqei èna BOOTP prìgramma : ftp://sunsite.unc.edu/system/Network/admin/bootpc.v045.tgz Me ton initrd (pou perièqetai sto Linux 2.0), ja mporoÔsame na to kĹnoume na doulèyei arketĹ ìmorfa. Sthn pragmatikìthta, o initrd eÐnai pĹnta miĹ proqwrhmènh lÔsh giĹ pio leptomereÐc rujmÐseic.

6. ’Alla jèmata 7

• GiĹ ekkinăseic basismènec monĹqa sto bootpd, autì pijanìtata den qreiĹzetai, miĹ pou to Linux 2.0 perièqei epÐshc kai thn dunatìthta na qrhsimopoioÔme to BOOTP antÐ tou RARP. (Akribèstera, mporoÔme na kĹnoume compile kai ta dÔo ston purăna, kai kerdÐzei ìpoio apokrÐnetai taqÔtera.)

• Sto directory thc tekmhrÐwshc tou source tou kernel, upĹrqei èna arqeÐo pou perièqei tekmhrÐwsh giĹ to NFS-Root.

• UpĹrqei ki èna patch pou trigurnĹei, pou mac epitrèpei na kĹnoume swapping epĹnw sto NFS. Mou to steÐlane (katĹ th diĹrkeia miac periìdou, ìpou eÐqa pollă douleiĹ), allĹ katĹfera na qĹsw to e-mail. :( Pijanìtata ja to breÐte sto http://www.linuxhq.com/ , sto tmăma me ta "anepÐshma" patches.

• To public PGP kleidÐ mou mporeÐte na to breÐte kĹnontac finger sh dieÔjunsh andreas@ag.or.at . To apotÔpwma eÐnai : F1 F7 43 D5 07 C4 6C 87 BF 6B 33 A2 2C EE 5A F9.