Ellhnikì Large Disk HOWTO

Andries Brouwer, aeb@cwi.nl v2.2m, 15 FebrouarÐou 2000

’Ola ta sqetikĹ me th gewmetrÐa tou dÐskou kai to ìrio twn 1024 kulÐndrwn. — Gia opoiadăpote sqìlia, diorjÿseic, klp sqetikĹ me thn ellhnikă metĹfrash epikoinwnăste me ton Panagiÿth BoudoÔrh sth dieÔjunsh: panos@panos.uklinux.net

1 To prìblhma

Ac poÔme ìti èqete èna dÐsko me 1024 kulÐndrouc. Ac upojèsoume ìti èqete ki èna leitourgikì pou qrhsimopoieÐ thn paliĹ INT13 BIOS diasÔndesh me to I/O tou dÐskou. Tìte èqete prìblhma, afoÔ aută h diasÔndesh qrhsimopoieÐ pedÐa me 10-bit gia touc kulÐndrouc gia to I/O, opìte kÔlindroi pèra twn 1024 den eÐnai prosbĹsimoi.

Eutuqÿc, to Linux de qrhsimopoieÐ to BIOS, opìte den upĹrqei prìblhma.

Dhladă, ektìc apì duo prĹgmata:

(1) ’Otan xekinĹ to sÔsthma, to Linux den trèqei akìma opìte den mporeÐte na apofÔgete ta problămata tou BIOS. Autì èqei merikèc epiptÿseic sto LILO kai parìmoiouc fortwtèc ekkÐnhshc.

(2) EÐnai aparaÐthto gia ìla ta leitourgikĹ pou qrhsimopoioÔn èna dÐsko na sumfwnoÔn pou brÐskontai oi katatmăseic. Me Ĺlla lìgia, eĹn qrhsimopoieÐte Linux kai, ac poÔme, DOS se èna dÐsko, tìte prèpei kai ta duo na metafrĹzoun ton pÐnaka katatmăsewn me ton Ðdio trìpo. Autì èqei merikèc epiptÿseic gia ton purăna tou Linux kai to fdisk.

ParakĹtw akoloujeÐ mia leptomerăc perigrafă ìlwn twn sqetikÿn jemĹtwn. Shmeiÿste ìti qrhsimopoÐhsa ton purăna 2.0.8 wc anaforĹ. ’Allec ekdìseic mporeÐ na diafèroun ligĹki.

2 PerÐlhyh

’Eqete ènan kainoÔrio megĹlo dÐsko. Ti kĹnete; Apì thn pleurĹ tou logismikoÔ: qrhsimopoieÐte to fdisk (ă, kalÔtera, cfdisk) gia na dhmiourgăsete tic katatmăseic, kai metĹ to mke2fs gia na dhmiourgăsete èna sÔsthma arqeÐwn, kai èpeita mount gia na prosartăsete to kainoÔrio sÔsthma sthn ierarqÐa.

’Ena qrìno prin ja mporoÔsa na grĹyw: De qreiĹzetai na diabĹsete autì to HOWTO efìson den upĹrqoun problămata me megĹlouc dÐskouc autèc tic mèrec. H pleioyhfÐa twn problhmĹtwn dhmiourgoÔntai apì qrăstec pou nomÐzoun ìti mporeÐ na èqoun prìblhma kai egkajistoÔn èna diaqeiristă dÐskou ă qrhsimopoioÔn to fdisk se expert mode, ă dhlÿnoun th gewmetrÐa tou dÐskou sto LILO ă ston purăna.

Parìla autĹ, tupikĹ problămata eÐnai: (a) aparqaiwmènoc exoplismìc, (b) pollĹ leitourgikĹ ston Ðdio dÐsko kai, merikèc forèc, (g) h ekkÐnhsh.

Autèc tic mèrec h katĹstash eÐnai qeirìterh. ’Iswc o 2.3.21 kai neìteroi purănec na eÐnai kaloÐ gia ìlouc tou dÐskouc.

Sumboulă:

Gia megĹlouc dÐskouc SCSI: to Linux touc uposthrÐzei apì polÔ nwrÐc. Den qreiĹzetai na kĹnete tÐpota.

3. MonĹdec kai Megèjh 2

Gia megĹlouc IDE dÐskouc (pĹnw apì 8.4GB): breÐte mia nèa stajeră èkdosh purăna (2.0.34 ă neÿterh). Sunăjwc ìla ja diorjwjoÔn, eidikĹ an de zhtăsete apì to BIOS metafrĹseic LBA kai ta sqetikĹ.

Gia polÔ megĹlouc IDE dÐskouc (pĹnw apì 33.8 GB): deÐte to 12.1 (IDE problămata me 34+ GB dÐskouc) parakĹtw.

EĹn to LILO kremĹei katĹ thn ekkÐnhsh, dhlÿste kai sto linear arqeÐo rujmÐsewn etc/lilo.conf

MporeÐ na upĹrxoun problămata me th gewmetrÐa pou mporoÔn na lujoÔn me th dălwsh ston purăna /LILO/fdisk.

EĹn èqete paliì fdisk kai proeidopoieÐ gia 6 (epikaluptìmenec) katatmăseic: agnoăste to, ă elègxte qrhsimopoiÿntac to cfdisk ìti ìla eÐnai prĹgmati entĹxei.

EĹn nomÐzete ìti kĹti pĹei lĹjoc me to mègejoc tou dÐskou, sigoureuteÐte ìti de mperdeÔete tic duadikèc me tic dekadikèc 3 (), kai mĹjete ìti o eleÔjeroc qÿroc pou anafèrei to df se ènan Ĺdeio dÐsko eÐnai lÐgo toic ekatì mikrìtero apì to mègejoc thc katĹtmhshc afoÔ upĹrqoun kratăseic apì to sÔsthma.

An akìma nomÐzete ìti upĹrqei prìblhma, ă aplĹ eÐste perÐergoi, diabĹste parakĹtw.

3 MonĹdec kai Megèjh

’Ena kilobyte (kB) eÐnai 1000 bytes. ’Ena megabyte (MB) eÐnai 1000 kB. ’Ena gigabyte (GB) eÐnai 1000 MB. ’Ena terabyte (TB) eÐnai 1000 GB. Autì eÐnai to SI sÔsthma. Parìla autĹ, upĹrqei kìsmoc pou qrhsimopoieÐ to 1 MB=1024000 bytes kai milĹ gia 1.44 MB diskètec kai kĹpoioi pou nomÐzoun ìti 1 MB=1048576 bytes. Edÿ akoloujÿ to proteinìmeno standard kai grĹfw Ki, Mi, Gi, Ti gia tic duadikèc monĹdec, ÿste oi diskètec eÐnai 1440 KiB (1.47 MB, 1.41 MiB), 1 MiB eÐnai 1048576 bytes (1.05 MB), 1 GiB eÐnai 1073741824 bytes (1.07 GB) kai 1 TiB eÐnai 1099511627776 bytes (1.1 TB).

SwstĹ, oi kataskeuastèc dÐskwn akoloujoÔn to SI sÔsthma kai qrhsimopoioÔn dekadikèc monĹdec. Parìla autĹ, merikĹ munămata tou Linux kai merikĹ fdisk progrĹmmata qrhsimopoioÔn ta sÔmbola MB kai GB gia duadikĹ, ă kai miktèc duadikèc-dekadikèc monĹdec. Gia autì, prin nomÐsete ìti o dÐskoc sac eÐnai mikrìteroc apì autìn pou sac uposqèjhkan, upologÐste prÿta to pragmatikì tou mègejoc se dekadikèc monĹdec (ă aplĹ bytes).

SqetikĹ me thn orologÐa kai tic suntomeÔseic twn duadikÿn monĹdwn, o Knuth èqei mia enallaktikă prìtash, sugkekrimèna na qrhsimopoioÔme KKB, MMB, GGB, TTB, PPB, EEB, ZZB, YYB kai na ta kaloÔme megĹlo kilobyte, megĹlo megabyte, ... megĹlo yottabyte. GrĹfei ‘Shmeiÿste ìti to na grĹfoume duo forèc to kĹje grĹmma uponoeÐ kai duadikì kai megĹlo. EÐnai mia kală prìtash, afoÔ to ‘megĹlo gigabyte’ akoÔgetai kalÔtero apì to ‘gibibyte’. Gia thn perÐptwsă mac to mìno pou prèpei na prosèxoume eÐnai ìti èna megabyte èqei akribÿc 1000000 bytes, kai kĹpoioc Ĺlloc ìroc kai suntìmeush qreiĹzetai an ennooÔme kĹti Ĺllo.

3.1 Mègejoc tomèa

Sto parìn keÐmeno èna tomèac èqei 512 bytes. Autì eÐnai sqedìn pĹnta alăjeia, ektìc apì merikoÔc MO pou qrhsimopoioÔn 2048 bytes, kai ìlec oi qwrhtikìthtec pou dÐnontai parakĹtw prèpei na pollaplasiastoÔn epÐ tèssera. (’Otan qrhsimopoieÐte to fdisk se tètoiouc dÐskouc , sigoureuteÐte ìti èqete èkdosh 2.9i kai Ĺnw , kai dÿste thn parĹmetro ‘-b 2048’.)

3.2 Mègejoc dÐskou

’Ena dÐskoc me C kulÐndrouc, H kefalèc kai S tomeÐc anĹ Ðqnoc èqei C*H*S tomeÐc sunolikĹ kai qwrhtikìthta C*H*S*512 bytes. Gia parĹdeigma, an h etikèta lèei C/H/S=4092/16/63 tìte o dÐskoc èqei 4092*16*63=4124736 tomeÐc kai qwrĹei 4124736*512=2111864832 bytes (2.11 GB). KatĹ sÔmbash, dÐnetai C/H/S=16383/16/63 gia dÐskouc megalÔterouc twn 8.4 GB, kai to mègejoc to dÐskou de mporeÐ pia na diabasteÐ apì tic timèc C/H/S pou anafèrontai apì to dÐsko.

4 Prìsbash dÐskou

Gia na diabĹsete ă na grĹyete kĹti apì to dÐsko, prèpei na deÐxoume th jèsh sto dÐsko, dÐnontac gia parĹdeigma ton tomèa ă thn enìthta. An o dÐskoc eÐnai SCSI, tìte o arijmìc tou tomèa phgaÐnei kateujeÐan sthn entolă SCSI kai o dÐskoc thn katalabaÐnei. An o dÐskoc eÐnai IDE qrhsimopoiÿntac LBA, isqÔei to Ðdio. AllĹ an o dÐskoc eÐnai paliìc RLL ă MFM ă IDE thc pro-LBA epoqăc, tìte o dÐskoc perimènei èna triplì arijmì (kÔlindro, kefală, tomèa) gia na katadeÐxei to shmeÐo.

H antistoiqÐa metaxÔ grammikăc dieÔjunshc kai thc 3D shmeiografÐac eÐnai: gia èna dÐsko me C kulÐndrouc, H kefalèc kai S tomeÐc/Ðqnoc ă jèsh (c,h,s) se 3D ă CHS eÐnai h Ðdia jèsh me c*H*S + h*S + (s-1) se grammikă ă LBA. (To meÐon èna eÐnai epeidă oi tomeÐc arqÐzoun katĹ parĹdosh apì to 1, ìqi to 0 ìpwc sto 3D).

KatĹ sunèpeia, gia na prìsbash se ènan polÔ paliì o mh-SCSI dÐsko, prèpei na xèroume thn gewmetrÐa, dhladă, tic timèc C, H kai S.

4.1 Prìsbash tou BIOS kai to ìrio twn 1024 kulÐndrwn

To Linux de qrhsimopoieÐ to BIOS, allĹ Ĺlla sustămata to qrhsimopoioÔn. To BIOS, pou proöpĹrqei tou LBA, prosfèrei tic routÐnec dÐskou INT13 pou dèqontai (c,h,s) paramètrouc. (Akribèstera: to AH dialègei th leitourgÐa pou ja ektelesteÐ, to CH eÐnai ta kĹtw 8 bits tou onìmatoc tou kulÐndrouc, to CL èqei sta bits 7-6 ta Ĺnw duo bits tou arijmoÔ tou kulÐndrou kai sta bits 5-0 ton arijmì tou tomèa, DH eÐnai o arijmìc thc kefalăc, kai DL eÐnai o arijmìc tou dÐskou (80h ă 81h). Autì exhgeÐ merikĹ th diĹtaxh tou pÐnaka katatmăsewn.)

’Etsi, èqoume to CHS kwdikopoihmèno se 3 bytes, me 10 bits gia to ìnoma tou kulÐndrou , 8 bits gia thn kefală kai 6 bits gia ton arijmì Ðqnouc tomèa (1-63). ExupakoÔetai ìti oi kÔlindroi mporeÐ na eÐnai apì 0 èwc 1023 kai de mporoÔn na arijmhjoÔn pĹnw apì 1024 kÔlindroi apì to BIOS.

To DOS kai ta Windows den Ĺllaxan ìtan IDE dÐskoi me upostărixh LBA emfanÐsthkan, opìte to DOS kai ta Windows sunèqisa na qreiĹzontai gewmetrÐa dÐskou, akìma ki ìtan autì de qreiazìtan apì to I/O tou dÐskou, allĹ mìno gia na epikoinwnoÔn me to BIOS. Autì xanĹ shmaÐnei ìti to Linux qreiĹzetai th gewmetrÐa ìpou epikoinwnÐa me to BIOS ă me Ĺlla leitourgikĹ apaiteÐtai, akìma kai se montèrnouc dÐskouc.

Aută h katĹstash krĹthse gia tèssera qrìnia perÐpou kai metĹ emfanÐsthkan sthn agorĹ dÐskoi pou de mporoÔsan na klhjoÔn me tic sunartăseic INT13 (kajìti ta 10+8+6=24 bits gia (c,h,s) den mporoÔn na arijmăsoun pĹnw apì 8.5 GB) kai mia nèa diasÔndesh me to BIOS sqediĹsthke: oi apokaloÔmenec Extended INT13 sunartăseic, ìpou to DS:SI deÐqnei sto 16-byte Disk Address Packet pou perilambĹnei ènan 8mpito arijmì enotătwn.

PolÔ argĹ o kìsmoc thc Microsoft kineÐtai proc th qrăsh autÿn twn Extended INT13 sunartăsewn. MĹllon se merikĹ qrìnia apì sămera, kanèna montèrno sÔsthma de ja qreiĹzetai th gewmetrÐa tou dÐskou.

4.2 IstorÐa tou BIOS kai twn orÐwn tou IDE

ATA Specification (gia IDE dÐskouc) - to ìrio twn 137 GB

To polÔ 65536 kÔlindroi (arijmhmènoi 0-65535), 16 kefalèc (arijmhmènec 0-15), 255 tomeÐc/Ðqnoc (arijmhmènoi 1-255) gia mia mègisth qwrhtikìthta 267386880 tomèwn (512 bytes o kajènac), dhladă, 136902082560 bytes (137 GB). Autì akìma den eÐnai prìblhma (to 1999), allĹ ja eÐnai se merikĹ qrìnia apì sămera.

BIOS Int 13 - to ìrio twn 8.5 GB

To polÔ 1024 kÔlindroi (0-1023), 256 kefalèc (0-255), 63 tomeÐc/Ðqnoc (1-63) gia mègisth qwrhtikìthta 8455716864 bytes (8.5 GB). Autìc eÐnai ènac arketĹ sobarìc periorismìc sămera. ShmaÐnei ìti to DOS de mporeÐ na qrhsimopoiăsei touc nèouc megĹlouc dÐskouc.

To ìrio twn 528 MB

An oi Ðdiec timèc c,h,s qrhsimopoioÔntai gia to BIOS Int 13 call kai gia to I/O tou I DE dÐskou, kai oi duo periorismoÐ sunduĹzontai kai mporoÔme na qrhsimopoiăsoume to polÔ 1024 kulÐndrouc, 16 kefalèc kai 63 tomeÐc/Ðqnoc gia mègisth telikă qwrhtikìthta 528482304 bytes (528MB), to perÐfhmo ìrio twn 504 MiB gia DOS me paliì BIOS. Autì ègine prìblhma to 1993 kai efeurèjhkan pollĹ teqnĹsmata, kai se ulikì (LBA), kai firmware (metafrĹzontac to BIOS) kai se software (diaqeiristèc dÐskwn). H ènnoia thc ’metĹfrashc’ efeurèjhke (1994): to BIOS mporoÔse na qrhsimopoieÐ mÐa gewmetrÐa ìtan epikoinwnoÔse me to dÐsko kai Ĺllh, yeudă, gewmetrÐa ìtan miloÔse sto DOS, kai na metafrĹsei metaxÔ touc.

To ìrio twn 2.1 GB (AprÐlioc 1996)

MerikĹ paliĹ BIOS qrhsimopoioÔn mìno 12 bits gia to pedÐo sth CMOS RAM pou dÐnei ton arijmì twn kulÐndrwn. KatĹ sunèpeia, o arijmìc autìc mporeÐ na eÐnai to polÔ 4095, kai mìno 4095*16*63*512=2113413120 bytes eÐnai prosbĹsima. To na upĹrqei megalÔteroc dÐskoc èqei wc apotèlesma to krèmasma katĹ thn ekkÐnhsh. Autì èkane dÐskouc me gewmetrÐa 4092/16/63 arketĹ dhmofilăc. Akìma kai sămera upĹrqoun megĹloi dÐskoi pou èrqontai me diakìpth gia emfanÐzontai wc 4092/16/63. DeÐte kai to over2gb.htm.

To ìrio twn 3.2 GB

Upărqe èna megĹlo bug sto Phoenix 4.03 kai 4.04 BIOS pou ta èkane na kollĹne sto CMOS setup gia dÐskouc megalÔterouc twn 3227MB. DeÐte to over3gb.htm.

To ìrio twn 4.2 GB (FebrouĹrioc 1997)

H aplă metĹfrash tou BIOS (ECHS=Extended CHS, merikèc forèc lègetai kai ‘Large disk support’ ă aplĹ ‘Large’) leitourgeÐ me ton suneqă diplasiasmì tou arijmoÔ twn kefalÿn kai ton upodiplasiasmì tou arijmoÔ twn kulÐndrwn pou deÐqnontai sto DOS, mèqri oi kÔlindroi na eÐnai to polÔ 1024. To DOS kai ta Windows 95 de mporoÔn na diaqeiristoÔn 256 kefalèc, kai sthn perÐptwsh pou o dÐskoc anafèrei 16 kefalèc, autì shmaÐnei ìti o aplìc autìc mhqanismìc mporeÐ na doulèyei gia mèqri 8192*16*63*512=4227858432 bytes (me yeudă gewmetrÐa me 1024 kulÐndrouc, 128 kefalèc, 63 tomeÐc/Ðqnoc). Shmeiÿste ìti to ECHS den allĹzei ton arijmì twn tomèwn anĹ Ðqnoc, opìte an den eÐnai 63, to ìrio ja eÐnai akìma qamhlìtero. DeÐte to over4gb.htm.

5. EkkÐnhsh 5

To ìrio twn 7.9 GB

LÐgo pio èxupna BIOS apofeÔgoun autì to prìblhma me th rÔjmish prÿta tou arijmoÔ twn kefalÿn se 15 (‘revised ECHS’), ÿste h yeudăc gewmetrÐa na diathreÐtai me 240 kefalèc, arketì gia 1024*240*63*512=7927234560 bytes.

To ìrio twn 8.4 GB

Teleiÿnontac, an to BIOS kĹnei ì,ti mporeÐ gia mia epituqă metĹfrash, qrhsimopoieÐ 255 kefalèc me 63 tomeÐc/Ðqnoc (‘assisted LBA’ or just ‘LBA’) kai ftĹnei ta 1024*255*63*512=8422686720 bytes, lÐgo mikrìtero apì to prohgoÔmeno ìrio twn 8.5 GB, efìson gewmetrÐec me 256 kefalèc prèpei na apofeÔgontai. (H metĹfrash ja qrhsimopoiăsei gia ton arijmì kefalÿn ton arijmì H apì thn akoloujÐa 16, 32, 64, 128, 255 gia thn opoÐa h sunolikă qwrhtikìthta ftĹnei sta 1024*H*63*512, kai metĹ upologÐzei ton arijmì twn kulÐndrwn C wc thn qwrhtikìthta diairoÔmenh me (H*63*512).)

The 33.8 GB limit (August 1999)

To epìmeno empìdio èrqetai me megèjh Ĺnw twn 33.8 GB. To prìblhma eÐnai ìti me 16 kefalèc kai 63tomeÐc/Ðqnoc autì antistoiqeÐ se arijmì kulÐndrwn pĹnw apì 65535, pou de qwrĹei se short arijmì. Ta perissìtera BIOS sămera de mporoÔn na qeiristoÔn tètoiouc dÐskouc. (DeÐte Asus upgrades gia nèec ekdìseic pou douleÔoun.) Purănec palaiìteroi twn 2.2.14 / 2.3.21 qreiĹzontai patch. DeÐte 12.1 (IDE problămata me 34+ GB dÐskouc) parakĹtw.

Gia peraitèrw suzăthsh autoÔ tou jèmatoc deÐte Breaking the Barriers kai, gia perissìterec leptomèreiec, IDE Hard Drive Capacity Barriers.

DÐskoi megalÔteroi twn 8.4 GB anafèroun th gewmetrÐa touc wc 16383/16/63. Autì shmaÐnei ìti h ’gewmetrÐa’ eÐnai aneparkăc kai ìti h sunolikă qwrhtikìthta de mporeÐ na upologisteÐ apì th gewmetrÐa.

5 EkkÐnhsh

’Otan to sÔsthma xekinĹ, to BIOS diabĹzei ton tomèa 0 (gnwstìc kai wc MBR - Master Boot Record) apì ton prÿto dÐsko (ă apì diskèta ă CD-ROM) kai diabĹzei ton kÿdika pou brÐskei ekeÐ - sunăjwc ènan fortwtă. AutĹ ta programmatĹkia sunăjwc den perièqoun odhgoÔc kai qrhsimopoioÔn to BIOS. Autì shmaÐnei ìti o purănac tou Linux mporeÐ na fortwjeÐ mìno ìtan brÐsketai olìklhroc stouc prÿtouc 1024 kulÐndrouc.

To prìblhma autì lÔnetai polÔ eÔkola: sigoureuteÐte ìti o purănac (kai Ðswc kai Ĺlla arqeÐa pou qreiĹzontai katĹ thn ekkÐnhsh, ìpwc ta arqeÐa tou LILO) brÐskontai se mia katĹtmhsh pou perièqetai ex oloklărou stouc prÿtouc 1024 kulÐndrouc kai ìti to BIOS mporeÐ na èqei prìsbash - autì shmaÐnei ton prÿto ă deÔtero dÐsko.

’Etsi: dhmiourgăste mia katĹtmhsh, ac poÔme 10MB, ÿste na upĹrqei qÿroc gia merikoÔc purănec, sigoureÔontac ìti brÐsketai olìklhrh stouc prÿtouc 1024 kulÐndrouc tou prÿtou ă deÔterou dÐskou. Prosartăste thn sto /boot ÿste to LILO na bĹlei ì,ti qreiĹzetai ekeÐ.

5.1 To LILO kai h epilogă ‘linear’

’Allo èna shmeÐo sto opoÐo o fortwtăc kai to BIOS prèpei na sumfwnoÔn eÐnai h gewmetrÐa tou dÐskou. To LILO rwtĹ ton purăna gia th gewmetrÐa, allĹ ìlo kai perissìteroi programmatistèc odhgÿn èqoun thn kakă sunăjeia na paÐrnoun th gewmetrÐa apì ton pÐnaka katatmăsewn, antÐ na lène sto LILO ti ja qrhsimopoieÐ to BIOS. ’Etsi, h gewmetrÐa apì ton purăna eÐnai suqnĹ Ĺqrhsth. Se autèc tic periptÿseic eÐnai qrăsimo na

6. GewmetrÐa dÐskou, katatmăseic kai ‘epikalÔyeic’ 6

bĹlete sto LILO thn epilogă ‘linear’. To apotèlesma eÐnai ìti to LILO de qreiĹzetai th gewmetrÐa katĹ thn egkatĹstash tou fortwtă allĹ kĹnei th metatropă thc grammikăc dieÔjunshc katĹ thn ekkÐnhsh. Kai giatÐ autì den isqÔei ex orismoÔ; UpĹrqei èna meionèkthma: me thn epilogă ‘linear’ to LILO den xèrei gia ton arijmì twn kulÐndrwn, opìte den mporeÐ na sac proeidopoiăsei an mèroc tou purăna eÐnai egkatesthmèno metĹ to pèrac twn 1024 kulÐndrwn kai mporeÐ na katalăxete me èna sÔsthma pou den xekinĹ.

5.2 ’Ena bug tou LILO

Me ekdìseic tou LILO kĹtw tou v21 upĹrqei èna akìma prìblhma: h metatropă dieujÔnsewn pou gÐnetai katĹ thn ekkÐnhsh eÐnai problhmatikă: ìtan to c*H eÐnai 65536 ă parapĹnw, dhmiourgeÐtai lĹjoc ston upologismì. Gia H megalÔtera tou 64 dhmiourgeÐtai austhrìtero ìrio gia to c apì to gnwstì c < 1024; gia parĹdeigma, me H=255 kai èna paliì LILO prèpei na èqete c < 258. (c=o kÔlindroc ìpou brÐsketai o purănac, H=arijmìc kefalÿn).

5.3 Oi 1024 kÔlindroi den eÐnai 1024 kÔlindroi

O Tim Williams grĹfei: ‘EÐqa thn katĹtmhsh tou Linux stouc prÿtouc 1024 kulÐndrouc kai pĹli den xekinoÔse. Mìno ìtan to èbala prin to 1 GB doÔleye’. Pÿc gÐnetai autì; Autìc ătan ènac SCSI dÐskoc me AHA2940UW elegktă pou qrhsimopoieÐ eÐte H=64, S=32 (dhladă kÔlindroi tou 1 MiB = 1.05 MB), ă H=255, S=63 (dhladă kÔlindroi twn 8.2 MB), anĹloga me tic epilogèc ston dÐsko kai to BIOS. Anamfisbăthta to BIOS upojètei to prÿto, opìte oi 1024 kÔlindroi ftĹnoun mèqri to 1 GiB, enÿ to Linux qrhsimopoieÐ to deÔtero kai to LILO nìmize ìti to ìrio ătan sta 8.4 GB.

6 GewmetrÐa dÐskou, katatmăseic kai ‘epikalÔyeic’

EĹn èqete arketĹ leitourgikĹ sustămata stouc dÐskouc sac, tìte kajèna qrhsimopoieÐ mÐa ă perissìterec katatmăseic. Mia asumfwnÐa gia to pou brÐskontai autèc oi katatmăseic ja èqei katastrofikĹ apotelèsmata.

To MBR perièqei ènan pÐnaka katatmăsewn pou perigrĹfei pou brÐskontai oi (prwtarqikèc) katatmăseic. UpĹrqoune 4 eggrafèc gia 4 prwtarqikèc katatmăseic, me kĹje mÐa na eÐnai

struct partition { char active; /* 0x80: bootable, 0: not bootable */ char begin[3]; /* CHS for first sector */ char type;

char end[3]; /* CHS for last sector */ int start; /* 32 bit sector number (counting from 0) */ int length; /* 32 bit number of sectors */ }; (ìpou CHS eÐnai Cylinder/Head/Sector).

Autèc oi plhroforÐec eÐnai perittèc: h perioqă thc katĹtmhshc dÐnetai kai apì to pedÐa twn 24-bit begin kai end, kai apì ta pedÐa twn 32-bit start kai length.

To Linux qrhsimopoieÐ mìno ta pedÐa start kai length kai, ètsi, mporeÐ na diaqeiristeÐ katatmăseic me to polÔ 2^32 tomeÐc, dhladă, katatmăseic to polÔ 2 TiB. Autì eÐnai 100 forèc perissìtero apì touc shmerinoÔc dÐskouc, opìte mĹllon ja eÐnai arketì gia ta epìmeno 8 perÐpou qrìnia. (’Etsi, oi katatmăseic mporeÐ na

7. MetĹfrash kai Diaqeiristèc DÐskwn 7

eÐnai polÔ megĹlec, allĹ upĹrqei o sobarìc periorismìc ìti se èna ext2 sÔsthma arqeÐwn se mhqĹnhma me 32-bit akeraÐouc èna arqeÐo de mporeÐ na eÐnai megalÔtero apì 2 GiB.)

To DOS qrhsimopoieÐ ta begin kai end pedÐa, kai qrhsimopoieÐ thn BIOS INT13 klăsh gia prìsbash sto dÐsko, kai ètsi mporeÐ na dei dÐskouc to polÔ 8.4GB, akìma kai me BIOS pou kĹnei metĹfrash. (Oi katatmăseic de mporoÔn na eÐnai pĹnw apì 2.1 GB lìgw periorismÿn tou FAT16 sustămatoc). To Ðdio isqÔei kai gia ta Windows 3.11 kai WfWG kai Windows NT 3.* kai Novell NetWare.

Ta Windows 95 èqoun upostărixh gia to Extended INT13, kai qrhsimopoioÔn eidikoÔc tÔpouc katatmăsewn (c, e, f antÐ gia b, 6, 5) gia na deÐxoun ìti h katĹtmhsh ja qrhsimopoihjeÐ ètsi. ’Otan autoÐ oi tÔpoi katatmăsewn qrhsimopoioÔntai, ta pedÐa begin kai end perièqoun yeÔtika stoiqeÐa (1023/255/63). Ta Windows 95 OSR2 eisăgagan to FAT32 sÔsthma (tÔpoi katatmăsewn b or c), pou epitrèpei katatmăseic to polÔ 2 TiB.

Ti eÐnai autĹ pou sac deÐqnei to fdisk gia ‘epikaluptìmenec’ katatmăseic, ìtan sthn pragmatikìthta ìla eÐnai entĹxei; UpĹrqei kĹti ’lĹjoc’: an deÐte ta begin kai end pedÐa tètoiwn katatmăsewn, ìpwc kĹnei to DOS, epikalÔptontai. (Kai autì de mporeÐ na diorjwjeÐ, afoÔ ta pedÐa autĹ de mporoÔn na apojhkeÔsoun arijmoÔc kulÐndrwn Ĺnw tou 1024 - ja upĹrqei pĹnta ’epikĹluyh’ ìtan èqete perissìterouc apì 1024 kulÐndrouc.). Parìla autĹ, an deÐte ta start kai length pedÐa, ìpwc kĹnei to Linux, kai ta Windows 95 sthn perÐptwsh katatmăsewn me tÔpo c, e ă f, tìte ìla eÐnai entĹxei. ’Etsi, agnoăste tic proeidopoiăseic tou ìtan to cfdisk eÐnai ikanopoihmèno kai èqete èna dÐsko mìno me Linux. Prosèxte ìtan o dÐskoc moirĹzetai me to DOS. Qrhsimopoiăste tic entolèc cfdisk -Ps /dev/hdx kai cfdisk -Pt /dev/hdx gia na deÐte ton pÐnaka katatmăsewn tou /dev/hdx.

7 MetĹfrash kai Diaqeiristèc DÐskwn

H gewmetrÐa tou dÐskou (me kefalèc, kulÐndrouc kai Ðqnh) eÐnai kĹti apì thn epoqă tou MFM kai tou RLL. EkeÐnec tic mèrec aută ătan h pragmatikìthta. Sămera, me ta IDE ă SCSI, kaneÐc den endiafèretai poia eÐnai h ‘pragmatikă’ gewmetrÐa touc dÐskou. Akìmh, o arijmìc twn tomèwn anĹ Ðqnoc eÐnai metablhtìc: upĹrqoun perissìteroi tomeÐc sto exwterikì tou dÐskou kai ètsi den upĹrqei ‘pragmatikìc’ arijmìc tomèwn anĹ Ðqnoc. Antijètwc: h IDE entolă INITIALIZE DRIVE PARAMETERS (91h) qrhsimopoieÐtai gia na lèei ston dÐsko pìsec kefalèc kai tomeÐc/Ðqnoc upotÐjetai ìti èqei. EÐnai arketĹ suqnì na deÐte èna megĹlo montèrno dÐsko me 2 kefalèc na anafèrei 15 ă 16 kefalèc sto BIOS, enÿ to BIOS na anafèrei 255 kefalèc sta progrĹmmata.

Gia ton qrăsth eÐnai kalÔtero na èqei to dÐsko wc èna grammikì sÔnolo tomèwn arijmhmènouc wc 0, 1, ..., kai na afăsei ta hlektronikĹ na broun pou brÐsketai o kĹje tomèac ston dÐsko. Aută h grammikă arÐjmhsh lègetai LBA.

’Etsi h genikă eikìna eÐnai wc exăc: To DOS, ă kĹpoioc Ĺlloc fortwtăc, milĹ sto BIOS, anafèrontac ta (c,h,s). To BIOS ta metatrèpei se LBA qrhsimopoiÿntac thn yeÔtikh gewmetrÐa pou qrhsimopoieÐ o qrăsthc. An o dÐskoc deqteÐ to LBA tìte aută h timă qrhsimopoieÐtai gia thn prìsbash. Alliÿc, metatrèpetai pÐsw se (c’,h’,s’) qrhsimopoiÿntac th gewmetrÐa pou anafèrei o dÐskoc kai ètsi gÐnetai h prìsbash.

Shmeiÿste ìti upĹrqei kĹpoia sÔgqush sthn qrăsh tou ‘LBA’: San ìroc pou perigrĹfei tic dunatìthtec tou dÐskou shmaÐnei ‘Grammikă Dieujunsiodìthsh TemaqÐwn = Linear Block Addressing’ (se antÐjesh me th dieujunsiodìthsh CHS). San ìroc sto BIOS Setup, perigrĹfei èna eÐdoc metĹfrashc pou merikèc forèc kaleÐtai ‘bohjoÔmeno LBA = assisted LBA’ - deÐte parapĹnw to ‘4.2 ()’.

KĹti parìmoio sumbaÐnei ìtan o dÐskoc den katalabaÐnei to LBA allĹ to BIOS xèrei thn metĹfrash. (Sto setup autì sunăjwc onomĹzetai ‘Large’.) ’Etsi to BIOS parousiĹzei gewmetrÐa (C,H,S) sto leitourgikì

8. MetĹfrash tou purăna gia dÐskouc IDE 8

sÔsthma kai qrhsimopoieÐ (C’,H’,S’) ìtan epikoinwneÐ me ton elegktă. Sunăjwc S = S’, C = C’/N kai H = H’*N, ìpou e N eÐnai h megalÔterh dÔnamh tou dÔo pou sigoureÔei ìti C’ <= 1024 (ètsi h qwrhtikìthta strogguleÔetai proc ta kĹtw se C’ = C/N). Autì epitrèpei prìsbash mèqri 8.4 GB (7.8 GiB).

(H trÐth epilogă sto setup eÐnai sunăjwc h ‘Normal’, ìpou de gÐnetai kamÐa metĹfrash.)

EĹn to BIOS den xèrei ta ‘Large’ ă ‘LBA’, tìte upĹrqoun lÔseic me progrĹmmata. Diaqeiristèc dÐskwn ìpwc oi OnTrack ă EZ-Drive antikajistoÔn tic routÐnec diaqeÐrishc tou BIOS me tic dikèc touc. Autì sunăjwc epitugqĹnetai me to na upĹrqei o kÿdikac tou diaqeiristă sto MBR kai epakìloujouc tomeÐc (to OnTrack onomĹzei autìn ton kÿdika DDO: Dynamic Drive Overlay), ÿste na ekkineÐtai prin to leitourgikì sÔsthma. Autìc eÐnai o lìgoc pou mporeÐ na upĹrqoun problămata an kĹpoioc xekinăsei to mhqĹnhma me diskèta kai upĹrqei kai diaqeiristăc dÐskou.

To apotèlesma eÐnai lÐgo-polÔ to Ðdio me th metĹfrash tou BIOS - allĹ an upĹrqoun diaforetikĹ leitourgikĹ sustămata ston Ðdio dÐsko tìte dhmiourgoÔntai pollĹ problămata.

To Linux uposthrÐzei to OnTrack apì thn èkdosh 1.3.14, kai to EZ-Drive apì thn èkdosh 1.3.29. Perissìterec leptomèreiec dÐnontai parakĹtw.

8 MetĹfrash tou purăna gia dÐskouc IDE

EĹn o purănac aniqneÔsei thn Ôparxh kĹpoiou diaqeiristă dÐskou se ènan IDE dÐsko, ja prospajăsei na diairèsei ton dÐsko ìpwc o diaqeiristăc, ÿste to Linux na blèpei tic Ðdiec katatmăseic pou ja èblepe, gia parĹdeigma, to DOS me to OnTrack ă to EZ-Drive. Parìla autĹ, DEN gÐnetai diaÐresh ìtan h gewmetrÐa èqei dhlwjeÐ sth grammă entolÿn - ètsi h entolă ‘hd=cyls,heads,secs’ mporeÐ na exafanÐsei thn sumbatìthta me to diaqeiristă dÐskou.

H anadiaÐresh gÐnetai qrhsimopoiÿntac 4, 8, 16, 32, 64, 128, 255 kefalèc (kratÿntac to H*C stajerì) mèqri eÐte C <= 1024 ă H = 255.

Oi leptomèreiec akoloujoÔn - oi upoepikefalÐdec eÐnai ta munămata pou emfanÐzontai katĹ thn ekkÐnhsh. Edÿ kai opoudăpote alloÔ se autì to keÐmeno oi tÔpoi twn katatmăsewn dÐnontai se dekaexadikĹ noÔmera.

8.1 EZD

To EZ-Drive aniqneÔetai lìgw tou ìti h prÿth prwtarqikă katĹtmhsh èqei tÔpo 55. H gewmetrÐa diabĹzetai ìpwc perigrĹfetai parapĹnw antÐ tou pÐnaka katatmăsewn tou tomèa 0 - o pÐnakac diabĹzetai apì ton tomèa 1. Oi arijmoÐ temaqÐwn tou dÐskou den allĹzontai, allĹ eggrafèc ston tomèa 0 anadromologoÔntai ston tomèa 1. Aută h sumperiforĹ mporeÐ na allaqjeÐ anametalwttÐzontac ton purăna me #define FAKE_FDISK_FOR_EZDRIVE 0 sto ide.c.

8.2 DM6:DDO

O OnTrack DiskManager (ston prÿto dÐsko) aniqneÔetai apì to gegonìc ìti h prÿth prwtarqikă katĹtmhsh èqei tÔpo 54. H gewmetrÐa diabĹzetai ìpwc anafèrjhke parapĹnw kai olìklhroc o dÐskoc ((metakineÐtai} katĹ 63 tomeÐc (ÿste o paliìc tomèac 63 na gÐnei o tomèac 0). MetĹ, èna kainoÔrio MBR (me ton pÐnaka katatmăsewn) diabĹzetai apì ton nèo tomèa 0. FusikĹ autì gÐnetai gia na dhmiourghjeÐ qÿroc gia to DDO - gia autì den gÐnetai aută h allagă stouc upìloipouc dÐskouc.

9. Sunèpeiec 9

8.3 DM6:AUX

O OnTrack DiskManager (stouc Ĺllouc dÐskouc) aniqneÔetai apì thn prÿth prwtarqikă katĹtmhsh pou èqei tÔpo 51 ă 53. H gewmetrÐa diabĹzetai ìpwc perigrĹfetai parapĹnw.

8.4 DM6:MBR

Mia palaiìterh èkdosh tou OnTrack DiskManager den aniqneÔetai apì ton tÔpo katĹtmhshc allĹ apì to apotÔpwma tou. (Elègqetai an h metatìpish pou brÐsketai sta prÿta 2 kai 3 bytes tou MBR den eÐnai parapĹnw apì 430, an h èlleiyh eÐnai Ðsh me 0q 55AA kai an akoloujeÐtai apì monì byte). XanĹ h gewmetrÐa diabĹzetai ìpwc parapĹnw.

8.5 PTBL

Tèloc, upĹrqei ènac èlegqoc pou prospajeÐ na brei th metĹfrash apì tic timèc start kai end twn prwtarqikÿn katatmăsewn: EĹn kĹpoia katĹtmhsh èqei arqikì kai telikì tomèa 1 kai 63 antÐstoiqa kai èqei telikèc kefalèc 31, 63, 127 ă 254, tìte, efìson sunăjwc oi katatmăseic teleiÿnoun sta ìria tou kulÐndrou, kai, epÐshc, to IDE uposthrÐzei to polÔ 16 kefalèc, sumperaÐnetai ìti to BIOS metafrĹzei kai h gewmetrÐa allĹzei gia na qrhsimopoihjoÔn 32, 64, 128 ă 255 kefalèc antÐstoiqa. Parìla autĹ, den gÐnetai kamÐa allagă ìtan h parìn gewmetrÐa èqei ădh 63 tomeÐc anĹ Ðqnoc kai toulĹqiston 63 kefalèc (to opoÐo ìti èqei ădh gÐnei mia allagă gewmetrÐac).

9 Sunèpeiec

Ti shmaÐnoun ìla autĹ; Gia touc qrăstec tou Linux mìno èna prĹgma: prèpei na sigoureutoÔn ìti to LILO kai to fdisk qrhsimopoioÔn th swstă gewmetrÐa, ìpou ((swstă} gia to fdisk eÐnai h gewmetrÐa pou qrhsimopoieÐtai kai apì ta Ĺlla leitourgikĹ ston Ðdio dÐsko, kai gia to LILO aută pou ja epitrèyei th swstă epikoinwnÐa me to BIOS katĹ thn ekkÐnhsh (sunăjwc autĹ ta duo sumpÐptoun).

Pÿc xèrei to fdisk gia th gewmetrÐa; RwtĹ ton purăna, qrhsimopoiÿntac to HDIO_GETGEO ioctl, prin o qrăsthc epèmbei sth gewmetrÐa.

Pÿc xèrei to LILO th gewmetrÐa; RwtĹ thn purăna qrhsimopoiÿntac to HDIO_GETGEO ioctl. AllĹ o qrăsthc mporeÐ na epèmbei qrhsimopoiÿntac thn epilogă ‘disk=’ sto /etc/lilo.conf (deÐte to lilo.conf(5)). MporeÐte na dÿsete kai thn linear epilogă sto LILO, kai ja apojhkeÔsei LBA dieujÔnseic antÐ gia CHS ston qĹrth tou, kai ja brei th gewmetrÐa katĹ thn ekkÐnhsh (qrhsimopoiÿntac thn INT 13 Function 8 gia na rwtăsei gia th gewmetrÐa).

Pÿc xèrei o purănac tÐ na apantăsei; Prÿta ap’ ìla, qrăsthc mporeÐ na èqei dhlÿsei th gewmetrÐa me thn entolă ‘hda=cyls,heads,secs’ ston purăna (deÐte bootparam(7)), Ðswc qeirokÐnhta ă zhtÿntac ton boot loader na dÿsei aută thn parĹmetro ston purăna. Gia parĹdeigma mporeÐte na peÐte sto LILO na dÿsei mia tètoia parĹmetro prosjètontac to ‘append = "hda=cyls,heads,secs"’ sto /etc/lilo.conf (deÐte lilo.conf(5)). DiaforetikĹ o purănac ja mantèyei, pijanìn qrhsimopoiÿntac timèc pou brăke apì to BIOS ă ton dÐsko.

EÐnai dunatìn (apì ton purăna 2.1.79) na allĹxete th gewmetrÐa ston purăna qrhsimopoiÿntac to /proc. Gia parĹdeigma

# sfdisk -g /dev/hdc

/dev/hdc: 4441 cylinders, 255 heads, 63 sectors/track # cd /proc/ide/ide1/hdc # echo bios_cyl:17418 bios_head:128 bios_sect:32 > settings # sfdisk -g /dev/hdc /dev/hdc: 17418 cylinders, 128 heads, 32 sectors/track # 9.1 UpologÐzontac tic paramètrouc tou LILO

Merikèc forèc eÐnai qrăsimo na orÐsete th gewmetrÐa qrhsimopoiÿntac to ‘hda=cyls,heads,secs’ sth grammă entolÿn tou purăna. Sunăjwc pĹnta qreiĹzetai secs=63, kai o lìgoc pou to projètoumc eÐnai gia na oristoÔn oi heads. (Logikèc timèc sămera eÐnai heads=16 kai heads=255.) Ti ja prèpei na orÐsoume gia to cyls? Akribÿc ton arijmì pou ja dÿsei th swstă sunolikă qwrhtikìthta gia C*H*S tomeÐc. Gia parĹdeigma, gia èna dÐsko me 71346240 tomeÐc (36529274880 bytes) to C upologÐzetai wc 71346240/(255*63)=4441 (gia parĹdeigma qrhsimopoiÿntac èna prìgramma san to bc), kai h parĹmetroc ekkÐnhshc eÐnai hdc=4441,255,63. Pÿc xèroume thn swstă qwrhtikìthta; Gia parĹdeigma,

# hdparm -g /dev/hdc | grep sectors geometry = 4441/255/63, sectors = 71346240, start = 0 # hdparm -i /dev/hdc | grep LBAsects CurCHS=16383/16/63, CurSects=16514064, LBA=yes, LBAsects=71346240

dÐnei dÔo trìpouc na broÔme ton sunolikì arijmì tomèwn 71346240. O purănac mac dÐnei

# dmesg | grep hdc ... hdc: Maxtor 93652U8, 34837MB w/2048kB Cache, CHS=70780/16/63 hdc: [PTBL] [4441/255/63] hdc1 hdc2 hdc3! hdc4 < hdc5 > ...

pou mac lèei gia (toulĹqiston) 34837*2048=71346176 kai gia (toulĹqiston) 70780*16*63=71346240 tomeÐc. Se aută thn perÐptwsh, h deÔterh timă sumbaÐnei na eÐnai swstă, allĹ genikĹ kai oi dÔo mporoÔn na stroggulopoihjoun proc ta kĹtw. Autìc eÐnai ènac kalìc trìpoc na proseggÐsoume to mègejoc tou dÐskou ìtan to hdparm den eÐnai diajèsimo. Potè mhn dÐnetai polÔ megĹlh timă gia to cyls! Sthn perÐptwsh twn SCSI dÐskwn o akribăc arijmìc twn tomèwn dÐnetai katĹ thn ekkÐnhsh:

SCSI device sda: hdwr sector= 512 bytes. Sectors= 17755792 [8669 MB] [8.7 GB]

(kai ta MB, GB eÐnai stroggulopoihmèna, ìqi proc ta kĹtw, kai ‘duadikĹ’).

10 Leptomèreiec

10.1 IDE - oi eptĹ gewmetrÐec

O IDE odhgìc èqei pènte phgèc plhroforiÿn gia th gewmetrÐa. H prÿth (G_user) eÐnai aută pou dhlÿnetai apì ton qrăsth sth grammă entolÿn. H deÔterh (G_bios) eÐnai o pÐnakac paramètrwn dÐskwn tou BIOS (Fixed Disk Parameter Table) (gia ton prÿto kai deÔtero dÐsko mìno) pou diabĹzetai katĹ thn ekkÐnhsh tou sustămatoc, prin thn allagă se leitourgÐa 32-bit. H trÐth (G_phys) kai tètarth (G_log) epistrèfontai apì ton elegktă IDE wc apĹnthsh sthn entolă IDENTIFY - eÐnai h ‘fusikă’ kai ‘trèqousa logikă’ gewmetrÐa antÐstoiqa.

Apì thn Ĺllh, o odhgìc qreiĹzetai dÔo timèc gia th gewmetrÐa: apì th mÐa thn G_fdisk, pou epistrèfetai apì to HDIO_GETGEO ioctl, kai apì thn Ĺllh thn G_used, pou qrhsimopoieÐtai gia to pragmatikì I/O. Kai oi dÔo qrhsimopoioÔn to G_user eĹn èqei dojeÐ, to G_bios ìtan autèc oi plhroforÐec eÐnai diajèsimec sÔmfwna me to CMOS, ă to G_phys an kanèna apì ta prohgoÔmena den eÐnai diajèsimo. EĹn to G_log faÐnetai logikì tìte to G_used rujmÐzetai se autì. DiaforetikĹ, an to G_used den eÐnai swstì kai to G_phys faÐnetai logikì qrhsimopoieÐtai to G_phys gia na rujmisteÐ to G_used. ‘Logikì’ shmaÐnei ìti o arijmìc twn kefalÿn eÐnai 1-16.

Me Ĺlla lìgia: h grammă entolÿn uperbaÐnei to BIOS, kai ja kajorÐsei tÐ ja dei to fdisk, allĹ an kajorÐzei thn metafrazìmenh gewmetrÐa (me parapĹnw apì 16 kefalèc), gia to I/O tou purăna ja qrhsimopoihjoÔn oi timèc thc entolăc IDENTIFY.

Shmeiÿste ìti to G_bios eÐnai arketĹ anaxiìpisto: gia sustămata pou xekinĹne me SCSI o prÿtoc kai deÔteroc dÐskoc mporoÔn na eÐnai SCSI kai h gewmetrÐa pou anafèrei to BIOS gia sda mporeÐ na qrhsimopoihjeÐ apì ton purăna gia ta hda. EpÐshc, oi dÐskoi pou den anafèrontai sto setup tou BIOS den blèpontai apì to BIOS. Autì shmaÐnei ìti, p.q., se èna sÔsthma me IDE dÐskouc mìno, an to hdb de dojeÐ sto BIOS setup, h gewmetrÐa pou anafèretai apì to BIOS gia ton prÿto kai deÔtero dÐsko ja qrhsimopoihjeÐ gia ta hda kai hdc.

10.2 SCSI leptomèreiec

Sthn perÐptwsh tou SCSI ta prĹgmata eÐnai lÐgo diaforetikĹ, afoÔ oi SCSI entolèc ădh qrhsimopoioÔn logikoÔc arijmoÔc, ÿste h ‘gewmetrÐa’ eÐnai teleÐwc Ĺsqeth apì to I/O. Parìla autĹ, o pÐnakac katatmăsewn eÐnai Ðdioc, kai ètsi to fdisk prèpei na brei th gewmetrÐa, enÿ qrhsimopoieÐ kai to HDIO_GETGEO. Akìmh, to fdisk den diaqwrÐzei metaxÔ twn IDE kai SCSI dÐskwn. ’Opwc ja deÐte apì thn parakĹtw perigrafă, oi diĹforoi odhgoÐ qrhsimopoioÔn o kajènac kĹpwc diaforetikă gewmetrÐa. ArketĹ mperdemènh katĹstash.

An den qrhsimopoieÐte to DOS, tìte apofÔgete ìlec tic rÔjmishc twn metafrĹsewn, qrhsimopoieÐste 64 kefalèc, 32 tomeÐc/Ðqnoc (gia èna bolikì 1 MiB anĹ kÔlindro), an eÐnai dunatìn, ÿste na mhn èqete problămata ìtan metafèrete ton dÐsko apì ton ènan elegktă ston Ĺllo. MerikoÐ SCSI odhgoÐ (aha152x, pas16, ppa, qlogicfas, qlogicisp) gia na diathrăsoun sumbatìthta me to DOS de ja sac epitrèyoun na qrhsimopoiăsete pĹnw apì 8 GiB akìma kai se sÔsthma me mìno Linux. Autì eÐnai bug.

Poia eÐnai h pragmatikă gewmetrÐa; H eukolìterh apĹnthsh eÐnai ìti den upĹrqei. Akìma ki an upărqe, de jèlete na thn xèrete kai sÐgoura POTE de ja peÐte sto fdisk ă to LILO ă ton purăna poia eÐnai. EÐnai kajarĹ metaxÔ tou SCSI elegktă kai tou dÐskou. Na to epanalĹbw: mìno kĹpoioc anìhtoc lèei sta fdisk/LILO/kernel thn pragmatikă gewmetrÐa enìc SCSI dÐskou.

AllĹ an eÐste perÐergoi kai epimènete mporeÐte na rwtăsete ton dÐsko. UpĹrqei h shmantikă entolă READ CAPACITY pou ja dÿsei to mègejoc tou dÐskou kai upĹrqei kai h MODE SENSE entolă pou sth selÐda Rigid Disk Drive Geometry (04) dÐnei ton arijmì twn kefalÿn kai twn kulÐndrwn (autĹ de mporoÔn na allĹxoun) kai sth selÐda Format (03) dÐnei ton arijmì twn bytes anĹ tomèa kai tomèwn anĹ Ðqnoc. To teleutaÐo noÔmero den eÐnai stajerì, afoÔ o arijmìc tomèwn/Ðqnoc exartĹtai apì thn perioqă tou dÐskou: sto exwterikì tou dÐskou upĹrqoun perissìteroi tomeÐc/Ðqnoc. To prìgramma scsiinfo sto Linux ja sac dÿsei autèc tic plhroforÐec. UpĹrqoun pollèc leptomèreiec kai epiplokèc kai eÐnai xekĹjaro ìti kaneÐc (oÔte kai to Ðdio to leitourgikì) de jèlei na xèrei. Akìmh, efìson mac endiafèrei to fdisk kai to LILO, h sunăjeic apantăseic eÐnai tou tÔpou C/H/S=4476/27/171 - timèc pou de mporoÔn na qrhsimopoihjoÔn apì to fdisk afoÔ o pÐnakac katatmăsewn qrhsimopoieÐ 10/8/6 bits gia ta C/H/S.

Kai tìte apì pou to HDIO_GETGEO brÐskei tic plhroforÐec; Apì ton elegktă SCSI ă kĹnontac mia ektÐmhsh. MerikoÐ odhgoÐ nomÐzoun ìti jèloume thn pragmatikă gewmetrÐa allĹ, fusikĹ, jèloume mìno ì,ti to DOS ă to fdisk tou OS/2 (ă to AFDISK thc Adaptec, klp) qrhsimopoioÔn.

Shmeiÿste ìti to fdisk tou linux qreiĹzetai ton arijmì kefalÿn kai tomèwn/Ðqnoc H kai S gia na metatrèyei LBA noÔmera se c/h/s allĹ o arijmìc twn kulÐndrwn C den qreiĹzetai. MerikoÐ odhgoÐ qrhsimopoioÔn (C,H,S) = (1023,255,63) gia na deÐxoun ìti h qwrhtikìthta tou dÐskou eÐnai toulĹqiston 1023*255*63 sectors. Autì eÐnai atuqèc, afoÔ den mac dÐnei to pragmatikì mègejoc kai ja periorÐsei ta perissìtera fdisk se perÐpou 8 GiB - ènac arketĹ sobarìc periorismìc.

Sthn perigrafă parakĹtw, to M dhlÿnei thn sunolikă qwrhtikìthta tou dÐskou kai C, H, S o arijmìc twn kulÐndrwn, kefalÿn kai tomeÐc/Ðqnoc. ArkoÔn ta H, S an qrhsimopoiăsoume to C wc M / (H*S).

KatĹ sÔmbash, H=64, S=32.

aha1740, dtc, g_NCR5380, t128, wd7000:

H=64, S=32.

aha152x, pas16, ppa, qlogicfas, qlogicisp:

H=64, S=32 ektìc eĹn C > 1024, opìte H=255, S=63, C = min(1023, M/(H*S)). (To C sumptÔssetai kai to H*S*C den eÐnai prosèggish tou M. Autì ja mperdèyei tic perissìterec ekdìseic tou fdisk.) To ppa.c qrhsimopoieÐ M+1 antÐ tou M kai lèei ìti autì eÐnai lìgw enìc bug sto sd.c, ìpou to M eÐnai ektìc katĹ 1.

advansys:

H=64, S=32 ektìc an C > 1024 kai akìmh h epilogă ‘> 1 GB’ tou BIOS eÐnai energopoihmènh, opìte H=255, S=63.

aha1542:

Rwtăste ton elegktă poia apì tic duo metafrĹseic qrhsimopoieÐ kai qrhsimopoiăste eÐte H=255, S=63 ă H=64, S=32. Sthn prÿth perÐptwsh ja deÐte katĹ thn ekkÐnhsh "aha1542.c: Using extended bios translation".

aic7xxx:

H=64, S=32 ektìc an C > 1024, kai eÐte h epilogă "extended" katĹ thn ekkÐnhsh dÐnetai ă to ‘extended’ bit qrhsimopoieÐtai sta SEEPROM ă BIOS, opìte H=255, S=63. Sto Linux 2.0.36 aută h metĹfrash pĹnta qrhsimopoieÐtai an de brejeÐ SEEPROM, allĹ sto Linux 2.2.6 an de brejeÐ SEEP- ROM ă metĹfrash qrhsimopoieÐtai an o qrăsthc to epijumeÐ, qrhsimopoiÿntac thn parĹmetro ekkÐnhshc (an brejeÐ SEEPROM, h parĹmetroc agnoeÐtai). Autì shmaÐnei ìti to setup pou douleÔei sto 2.0.36 mporeÐ na mhn ekkinăsei sto 2.2.6 (kai na apaiteÐ thn epilogă ‘linear’ sto LILO, ă thn parĹmetro ‘aic7xxx=extended’ ston purăna).

buslogic:

H=64, S=32 ektìc eĹn C >= 1024, kai h extended metĹfrash energopoiăjhke ston elegktă, opìte an M < 2^22 tìte H=128, S=32; alliÿc H=255, S=63. ’Omwc, afoÔ gÐnei aută h epilogă gia (C,H,S), o pÐnakac katatmăsewn diabĹzetai kai an gia tic treic pijanìthtec (H,S) = (64,32), (128,32), (255,63) h timă telikì H=H-1 brejeÐ, ekeÐno to zeugĹri (H,S) qrhsimopoieÐtai, kai to mănuma "Adopting Geometry from Partition Table" tupÿnetai katĹ thn ekkÐnhsh.

fdomain:

BreÐte th gewmetrÐa stic paramètrouc dÐskwn tou BIOS, ă diabĹste ton pÐnaka katatmăsewn kai qrhsimopoiăste H=teleutaÐo H+1, S=teleutaÐo S gia thn prÿth katĹtmhsh, efìson eÐnai Ĺdeia, ă qrhsimopoiăste H=64, S=32 gia M < 2^21 (1 GiB), H=128, S=63 gia M < 63*2^17 (3.9 GiB) kai H=255, S=63 diaforetikĹ.

in2000:

Qrhsimopoiăste to prÿto apì ta (H,S) = (64,32), (64,63), (128,63), (255,63) pou ja dÿsei C <= 1024. Sthn teleutaÐa perÐptwsh, kìfte to C se 1023.

seagate:

DiabĹste ta C,H,S apì ton dÐsko. EĹn to C ă S eÐnai polÔ megĹlo, tìte bĹlte S=17, H=2 kai diplasiĹste to H mèqri C <= 1024. Autì shmaÐnei ìti to H ja eÐnai 0 an M > 128*1024*17 (1.1 GiB). Autì eÐnai bug.

ultrastor and u14_34f:

’Ena apì ta trÐa (H,S) = (16,63), (64,32), (64,63) qrhsimopoieÐtai, anĹlogo me ton trìpo leitourgÐac tou elegktă.

An o odhgìc den dÐnei th gewmetrÐa, manteÔoume qrhsimopoiÿntac ton pÐnaka katatmăsewn ă qrhsimopoiÿntac thn sunolikă qwrhtikìthta.

KoitĹxte ton pÐnaka katatmăsewn. Efìson, katĹ sÔmbash, oi katatmăseic teleiÿnoun se ìrio kulÐndrouc, mporoÔme, me dedomèno ìti ìrio = (telikì C,telikì H,telikì S) gia opoiadăpote katĹtmhsh, aplĹ bĹzoume H = telikì H+1 kai S = telikì S. (JumhjeÐte ìti oi tomeÐc metrioÔntai apì to 1.) Me perissìterec leptomèreiec, gÐnontai ta parakĹtw. An den upĹrqei eleÔjerh katĹtmhsh, dialègoume thn katĹtmhsh me to megalÔtero arqikì C. Gia aută thn katĹtmhsh, koitĹme to telikì+1, upologismèno prosjètontac ta arqă kai măkoc kai upojètontac ìti h katĹtmhsh teleiÿnei se ìrio kulÐndrou. An kai oi duo timèc sumfwnoÔn ă an telikì C = 1023 kai arqă+măkoc eÐnai akèraio pollaplĹsio tou (telikì H+1)*telikì S, tìte upojètoume ìti h katĹtmhsh eÐnai ìntwc eujugrammismènh me to ìrio tou kulÐndrou, kai bĹzoume H = telikì H+1 kai S = telikì S. An autì apotÔqei, eÐte epeidă den upĹrqoun katatmăseic, eÐte epeidă èqoun perÐergec timèc, tìte koitĹme pĹli mìno th qwrhtikìthta tou dÐskou M. Algìrijmoc: bĹzoume H = M/(62*1024) (stroggulopoihmèno katĹ pĹnw), S = M/(1024*H) (stroggulopoihmèno pĹnw), C = M/(H*S) (stroggulopoÐhsh kĹtw). Autì èqei to apotèlesma na èqoume ta (C,H,S) me to C to polÔ 1024 kai to S to polÔ 62.

11 To ìrio tou Linux I DE twn 8 GiB

O Linux IDE odhgìc paÐrnei th gewmetrÐa kai qwrhtikìthta tou dÐskou (kai Ĺlla pollĹ) qrhsimopoiÿntac thn klăsh ATA IDENTIFY. Mèqri prìsfata, o odhgìc de ja pÐsteue thn epistrefìmenh timă thc lba qwrhtikìthtac (lba_capacity), an ătan pĹnw apì 10% apì thn upologizìmenh me C*H*S. Parìla autĹ, oi kataskeuastèc, se megĹlouc IDE dÐskouc (me perissìterouc apì 16514064 tomeÐc) epistrèfoun ta C=16383, H=16, S=63, gia èna sÔnolo 16514064 tomèwn (7.8 GB), anexartătwc tou pragmatikoÔ touc megèjouc, allĹ dÐnoun thn pragmatikă qwrhtikìthta wc lba.

Oi prìsfatoi purănec (2.0.34, 2.1.90) to xèroun autì kai to diorjÿnoun. An èqete palaiìtero purăna kai de jèlete na anabajmisteÐte, kai o purănac blèpei mìno 8 GiB se ènan polÔ megalÔtero dÐsko, dokimĹste na allĹxete th routÐna lba_capacity_is_ok sto /usr/src/linux/drivers/block/ide.c se kĹti san static int lba_capacity_is_ok (struct hd_driveid *id) { id->cyls = id->lba_capacity / (id->heads * id->sectors); return 1; } Gia mia pio prosektikă diìrjwsh deÐte to 2.1.90.

11.1 BIOS epiplokèc

’Opwc mìlic anèfera, oi megĹloi dÐskoi epistrèfoun C=16383, H=16, S=63 anexĹrthta apì to pragmatikì touc mègejoc, enÿ to pragmatikì mègejoc epistrèfetai wc LBAcapacity. MerikĹ BIOS den to anagnwrÐzoun autì kai metafrĹzoun to 16383/16/63 se kĹti me ligìterouc kulÐndrouc kai perissìterec kefalèc, p.q. 1024/255/63 ă 1027/255/63. ’Etsi, o purănac de mporeÐ na anagnwrÐsei th gewmetrÐa 16383/16/63, allĹ kai tic mperdemènec ekdìseic thc tou BIOS. Apì ton purăna 2.2.2 ìla autĹ diorjÿjhkan (qrhsimopoiÿntac ta H kai S tou BIOS kai upologÐzontac to C = qwrhtikìthta/(H*S)). Sunăjwc to prìblhma lÔnetai me to na rujmisteÐ o dÐskoc wc Normal sto BIOS (ă akìmh kalÔtero wc None, qwrÐc na anaferjeÐ kajìlou sto BIOS). An autì den eÐnai dunatì epeidă prèpei na ekkinăsete apì autìn ă qrhsimopoieÐte DOS/Windows kai h anabĹjmish se 2.2.2 ă megalÔterh èkdosh de gÐnetai, qrhsimopoiăste paramètrouc ekkÐnhshc ston purăna.

EĹn to BIOS anafèrei 16320/16/63, tìte autì gÐnetai sună 8wc gia na èqoume 1024/255/63 metĹ th metĹfrash.

UpĹrqei èna akìma prìblhma. An o dÐskoc eÐqe qwristeÐ se katatmăseic prin thn metĹfrash, tìte o purănac mporeÐ katĹ thn ekkÐnhsh na dei th gewmetrÐa pou qrhsimopoieÐtai ston pÐnaka katatmăsewn kai na anafèrei hda: [PTBL] [1027/255/63]. Autì eÐnai kakì kajìti o dÐskoc eÐnai tÿra mìno 8.4GB. Autì diorjÿjhke ston 2.3.21. XanĹ, parĹmetroi ekkÐnhshc ston purăna ja bohjăsoun.

11.2 Braqukuklwtărec gia epilogă arijmoÔ kefalÿn

PolloÐ dÐskoi èqoun braqukuklwtărec (jumpers) pou epitrèpoun na epilèxete metaxÔ gewmetrÐa 15 ă 16 kefalÿn. Oi sunăjeic rujmÐseic ja sac dÿsoun 16 kefalèc. Merikèc forèc kai oi duo gewmetrÐec dÐnoun ton Ðdio arijmì tomèwn, merikèc forèc me 15 kefalèc dÐnontai ligìteroi tomeÐc. UpĹrqei ènac kalìc lìgoc gia aută thn epilogă: o Petri Kaukasoina grĹfei: ‘’Enac 10.1 Gig IBM Deskstar 16 GP (IBM- DTTA-351010) ătan rujmismènoc gia 16 kefalèc allĹ sto paliì PC (me AMI BIOS) den ekkinoÔse kai èprepe na to rujmÐsw se 15 kefalèc. To hdparm -i lèei ìti RawCHS=16383/15/63 kai LBAsects=19807200. Qrhsimopoiÿ 20960/15/63 gia na èqw th mègisth qwrhtikìthta.’ H gewmetrÐa 16383/15/63 den anagnwrÐzetai apì ton purăna, opìte qreiĹzontai parĹmetroi ekkÐnhshc. Gia tic rujmÐseic deÐte http://www.storage.ibm.com/techsup/hddtech/hddtech.htm.

11.3 Braqukuklwtărec pou meiÿnoun th sunolikă qwrhtikìthta

PolloÐ dÐskoi èqoun braqukuklwtărec pou kĹnoun ton dÐsko na faÐnetai mikrìteroc. ArketĹ anìhto, kai mĹllon kanènac qrăsthc tou Linux de ja jèlei na to qrhsimopoiăsei, allĹ merikĹ BIOS kollĹne me megĹlouc dÐskouc. H sunăjhc lÔsh eÐnai na kratăsete ton dÐsko èxw apì to BIOS. AllĹ autì gÐnetai mìno an den eÐnai o dÐskoc ekkÐnhshc.

To prÿto sobarì ìrio ătan twn 4096 kulÐndrwn (dhladă, 16 kefalèc kai 63tomeÐc/Ðqnoc, 2.11GB). Gia parĹdeigma, ènac Fujitsu MPB3032ATU 3.24 GB dÐskoc èqei gewmetrÐa 6704/15/63, allĹ mporeÐ na em-

12. To ìrio twn 65535 kulÐndrwn sto linux 15

fanisteÐ wc 4092/16/63, kai metĹ anafèrei LBA qwrhtikìthta 4124736 tomeÐc, ÿste to leitourgikì sÔsthma na mporeÐ na mantèyei ìti sthn pragmatikìthta eÐnai megalÔteroc. Se aută thn perÐptwsh (me èna BIOS pou kollĹei ìtan dei pìso megĹloc eÐnai o dÐskoc sthn pragmatikìthta ÿste na qreiĹzetai o periorismìc) qreiĹzontai parĹmetroi ekkÐnhshc gia na peÐte sto Linux to mègejoc tou dÐskou.

Oi perissìteroi dÐskoi mporoÔn na emfanistoÔn wc dÐskoi 2GB kai metĹ na anafèroun thn kommènh gewmetrÐa wc 4092/16/63 ă 4096/16/63, allĹ akìma anafèroun thn plărh LBA qwrhtikìthta. Tètoioi dÐskoi douleÔoun swstĹ kai anafèroun thn plărh qwrhtikìthta sto Linux, Ĺsqeta me tic jèseic twn braqukuklwtărwn.

’Ena pio prìsfato ìrio eÐnai 12.1 (to ìrio twn 33.8 GB). Purănec palaiìteroi apì ton 2.3.21 qreiĹzontai patch gia na mporèsoun na qrhsimopoiăsoun megalÔterouc IDE dÐskouc apì 33.8GB. MerikoÐ megalÔteroi dÐskoi mporoÔn na rujmistoÔn me braqukuklwtărec ÿste na emfanÐzontai wc 33.8 GB. Gia parĹdeigma, o IBM Deskstar 37.5 GB (DPTA-353750) mporeÐ na rujmisteÐ ÿste na emfanÐzetai wc 33.8 GB, kai metĹ anafèrei gewmetrÐa 16383/16/63 ìpwc ìloi oi megĹloi dÐskoi, allĹ LBA qwrhtikìthta 66055248 (antÐstoiqa me 65531/16/63 ă 4111/255/63)). AutoÐ, ìtan rujmistoÔn wc 33.8GB, qreiĹzontai paramètrouc gia plărh qwrhtikìthta sto Linux. DeÐte to the BIOS 33.8 GB limit.

12 To ìrio twn 65535 kulÐndrwn sto linux

To HDIO_GETGEO ioctl epistrèfei ton arijmì twn kulÐndrwn se tÔpo short. Autì shmaÐnei ìti an èqte pĹnw apì 65535 kulÐndrouc, o arijmìc perikìptetai kai (gia èna tupikì SCSI dÐsko me 1 MiB anĹ kÔlindro) ènac dÐskoc 80 GiB ja faÐnetai wc 16 GiB. Efìson anagnwrisjeÐ autì to prìblhma, apofeÔgetai eÔkola.

12.1 IDE problămata me dÐskouc 34+ GB

DÐskoi megalÔteroi twn 33.8 GB de douleÔoun me purănec palaiìterouc tou 2.3.21. Oi leptomèreiec eÐnai: Upojèste ìti agorĹsate èna nèo IBM-DPTA-373420 dÐsko me qwrhtikìthta 66835440 tomeÐc (34.2 GB). Purănec palaiìteroi tou 2.3.21 ja sac poÔne ìti to mègejoc tou dÐskou eÐnai 769*16*63 = 775152 tomeÐc (0.4 GB), pou eÐnai lÐgo apogohteutikì. Kai dÐnontac tic paramètrouc hdc=4160,255,63 de bohjĹei kajìlou - aplĹ agnooÔntai. TÐ sumbaÐnei; H routÐna idedisk_setup() brÐskei th gewmetrÐa pou anafèrei o dÐskoc (pou eÐnai 16383/16/63) kai parakĹmptei ì,ti dÐnei o qrăsthc sth grammă entolÿn, ÿste ta dedomèna tou qrăsth na qrhsimopoioÔntai mìno gia th gewmetrÐa tou BIOS. H routÐna current_capacity() ă idedisk_capacity() upologÐzei ton arijmì kulÐndrwn wc 66835440/(16*63)=66305, allĹ afoÔ apojhkeÔetai se short arijmì, gÐnetai 769. Efìson h lba_capacity_is_ok() katèstreye to id->cyls, kĹje epìmenh klăsh se autì ja eÐnai lĹjoc kai o dÐskoc ja gÐnei 769*16*63. Gia polloÔc purănec upĹrqei patch. Gia ton 2.0.38 mporeÐ na brejeÐ sto ftp.kernel.org. Gia ton 2.2.12 eÐnai sto www.uwsg.indiana.edu. Oi 2.2.14pre purănec uposthrÐzoun autoÔc touc dÐskouc. Stouc 2.3.* purănec, upĹrqei upostărixh apì ton 2.3.21. PĹntwc, to prìblhma mporeÐ na ‘lujeÐ’ 11.3 (qrhsimopoiÿntac touc braqukuklwtărec) gia na kopeÐ to mègejoc se 33.8 GB. Se pollèc periptÿseic mia 4.2 (anabĹjmish tou BIOS) ja qreiasteÐ an jèlete na ekkinăsete to sÔsthma apì autì to dÐsko.

13 Ektetamènec kai logikèc katatmăseic

6 (ParapĹnw,) eÐdame ìti th domă tou MBR (tomèac 0): kÿdikac tou fortwtă akoloujoÔmenoc apì 4 eggrafèc katatmăsewn 16 byte h kĹje mÐa, akoloujoÔmeno apì to AA55 apotÔpwma. Katatmăseic tÔpou 5 ă F ă 85 (dekaexadikì) èqoun eidikă shmasÐa: perigrĹfoun ektetamènec katatmăseic: kommĹtia tou dÐskou pou ja

13. Ektetamènec kai logikèc katatmăseic 16

katatmhjoÔn se logikèc katatmăseic. (’Etsi, mia ektetamènh katĹtmhsh eÐnai aplĹ èna doqeÐo, de mporeÐ na qrhsimopoihjeÐ apì mình thc, allĹ mèsw twn logikÿn katatmăsewn pou perièqei.) Mìno h topojesÐa tou prÿtou tomèa miac ektetamènhc katĹtmhshc eÐnai shmantikă. Autìc o prÿtoc tomèac perièqei ènan pÐnaka katatmăsewn me 4 eggrafèc: mia logikă, mia ektetamènh kai duo aqrhsimopoÐhtec. Me autìn ton trìpo mporeÐ na dhmiourghjeÐ mia alusÐda pinĹkwn skorpismènh pantoÔ ston dÐsko, ìpou o prÿtoc pÐnakac perigrĹfei treic prwtarqikèc katatmăseic kai mia ektetamènh, kai kĹje epìmenoc pÐnakac perigrĹfei mia logikă katĹtmhsh kai ton tomèa tou epìmenou pÐnaka.

EÐnai shmantikì na to katalĹbete autì: ’Otan kĹpoioc qrăsthc kĹnei kĹpoia blakeÐa qwrÐzontac ton dÐsko tou, jèlei na xèrei: EÐnai ta dedomèna mou akìma ekeÐ; H apĹnthsh eÐnai sunăjwc nai. AllĹ an dhmiourgăjhkan logikèc katatmăseic, tìte oi pÐnakec pou perigrĹfoun tic katatmăseic autèc grĹfthkan sthn arqă twn katatmăsewn autÿn kai ta dedomèna pou upărqan ekeÐ qĹjhkan.

To sfdisk ja deÐxei ìlh thn alusÐda. p.q.,

# sfdisk -l -x /dev/hda

Disk /dev/hda: 16 heads, 63 sectors, 33483 cylinders Units = cylinders of 516096 bytes, blocks of 1024 bytes, counting from 0

Device Boot Start End #cyls #blocks Id System /dev/hda1 0+ 101 102- 51376+ 83 Linux /dev/hda2 102 2133 2032 1024128 83 Linux /dev/hda3 2134 33482 31349 15799896 5 Extended /dev/hda4 0 - 0 0 0 Empty

/dev/hda5 2134+ 6197 4064- 2048224+ 83 Linux - 6198 10261 4064 2048256 5 Extended - 2134 2133 0 0 0 Empty - 2134 2133 0 0 0 Empty

/dev/hda6 6198+ 10261 4064- 2048224+ 83 Linux - 10262 16357 6096 3072384 5 Extended - 6198 6197 0 0 0 Empty - 6198 6197 0 0 0 Empty ... /dev/hda10 30581+ 33482 2902- 1462576+ 83 Linux - 30581 30580 0 0 0 Empty - 30581 30580 0 0 0 Empty - 30581 30580 0 0 0 Empty # EÐnai dunatìn na dhmiourghjoÔn qalasmènoi pÐnakec. PolloÐ purănec mpaÐnoun se kÔklo an kĹpoia ektetamènh katĹtmhsh deÐqnei pÐsw ston eautì thc ă se prohgoÔmenh katĹtmhsh sthn alusÐda. EÐnai dunatìn na upĹrqoun dÔo ektetamènec katatmăseic se kĹpoion pÐnaka ÿste h alusÐda na qwrÐzei. (Gia parĹdeigma, autì mporeÐ na sumbeÐ an èna fdisk den anagnwrÐzei ta 5, F, 85 wc ektetamènouc tÔpouc kai dhmiourgăsei èna 5 dÐpla se èna F.) Kanèna koinì fdisk de mporeÐ na qeiristeÐ tètoiec katastĹseic, opìte qreiĹzetai lÐgh douleiĹ me to qèri gia na diorjwjoÔn. O purănac tou Linux ja deqteÐ mia qwrismènh alusÐda se exwterikì epÐpedo. Dhladă, mporeÐte na èqete duo alusÐdec gia logikèc katatmăseic. Merikèc forèc autì eÐnai qrăsimo, afoÔ mporeÐte na èqete tÔpo 5 gia to DOS kai tÔpo 85, aìrato sto DOS, gia to Linux, ÿste to fdisk tou DOS na mhn kollăsei epeidă oi katatmăseic sac eÐnai pèran twn 1024 kulÐndrwn.

14 LÔnontac problămata

PolloÐ nomÐzoun ìti èqoun prìblhma, enÿ sthn pragmatikìthta den upĹrqei kanèna. ’H pisteÔoun ìti ta problămata pou èqoun ofeÐlontai sth gewmetrÐa tou dÐskou, enÿ autì den èqei na kĹnei tÐpota me to prìblhmĹ touc. Ta parapĹnw mporeÐ na akoÔgontai perÐploka allĹ h gewmetrÐa eÐnai kĹti sqetikĹ aplì: afăste thn ìpwc eÐnai kai ìla ja eÐnai mia qarĹ• ă to polÔ na dÿsete thn parĹmetro ‘linear’ sto LILO an den proqwrĹei metĹ to ‘LI’ ìtan xekinĹ. Prosèxte ta munămata tou purăna kai jumhjeÐte: ìso perissìtero peirĹzete thn gewmetrÐa (orÐzontac kefalèc kai kulÐndrouc sto LILO, to fdisk kai ton purăna) tìso pijanìtero eÐnai na mh doulèyei. QontrikĹ ìla eÐnai entĹxei apì mìna touc.

Kai jumhjeÐte: poujenĹ sto Linux de qrhsimopoieÐte h gewmetrÐa, opìte kanèna prìblhma de mporeÐ na dhmiourghjeÐ apì autăn. H gewmetrÐa qrhsimopoieÐte mìno apì to LILO kai to fdisk. ’Etsi, an to LILO den xekinĹ ton purăna, mporeÐ na eÐnai prìblhma gewmetrÐac. An diaforetikĹ leitourgikĹ den katalabaÐnoun ton pÐnaka katatmăsewn, mporeÐ na eÐnai prìblhma gewmetrÐac. TÐpota perissìtero. Sugkekrimèna, an to mount de douleÔei mhn anhsuqeÐte gia th gewmetrÐa• to prìblhma eÐnai alloÔ.

14.1 Prìblhma: to Linux qrhsimopoieÐ lĹjoc gewmetrÐa gia ton dÐsko mou.

EÐnai pijanì ènac dÐskoc na lĹbei lĹjoc gewmetrÐa. O purănac rwtĹ to BIOS gia ta hd0 kai hd1 (touc dÐskouc 80H kai 81H sÔmfwna me to BIOS) kai upojètei ìti eÐnai gia ta hda kai hdb. AllĹ an ekkineÐte apì SCSI, oi prÿtoi duo dÐskoi mporeÐ na eÐnai SCSI kai o pèmptoc dÐskoc, pou eÐnai prÿtoc IDE hda dÐskoc, paÐrnei th gewmetrÐa tou sda. Autì lÔnetai eÔkola me thn parĹmetro ekkÐnhshc ‘hda=C,H,S’ me tic katĹllhlec timèc C, H kai S, eÐte katĹ thn ekkÐnhsh ă sto /etc/lilo.conf.

14.2 Prìblhma: ’Idioi dÐskoi èqoun diaforetikă gewmetrÐa

‘’Eqw duo ìmoiouc dÐskouc 10GB IBM. To fdisk dÐnei diaforetikì mègejoc ston kajèna. DeÐte:

# fdisk /dev/hdb Disk /dev/hdb: 255 heads, 63 sectors, 1232 cylinders Units = cylinders of 16065 * 512 bytes

Device Boot Start End Blocks Id System /dev/hdb1 1 1232 9896008+ 83 Linux native # fdisk /dev/hdd Disk /dev/hdd: 16 heads, 63 sectors, 19650 cylinders Units = cylinders of 1008 * 512 bytes

Device Boot Start End Blocks Id System /dev/hdd1 1 19650 9903568+ 83 Linux native

Pÿc kai;’

TÐ sumbaÐnei edÿ; Prÿta apì ìla, oi dÐskoi eÐnai prĹgmati 10GB: to hdb èqei mègejoc 255*63*1232*512 = 10133544960, kai to hdd 16*63*19650*512 = 10141286400, ètsi tÐpota de sumbaÐnei kai o purănac touc

14. LÔnontac problămata 18

blèpei kai touc dÔo san 10.1 GB. GiatÐ h diaforĹ sto mègejoc; Autì sumbaÐnei epeidă o purănac paÐrnei tic plhroforÐec gia touc prÿtouc duo IDE dÐskouc apì to BIOS, kai to BIOS èqei bĹlei ston hdb 255 kefalèc (kai 16*19650/255=1232 cylinders). H stroggulopoÐhsh kostÐzei sqedìn 8MB.

An jèlete mporeÐte na allĹxete ton hdd me ton Ðdio trìpo kai na dÿsete ston purăna katĹ thn ekkÐnhsh ‘hdd=1232,255,63’.

14.3 Prìblhma: to fdisk blèpei perissìtero qÿro apì to df

To fdisk ja sac pei pìsa temĹqia (blocks) upĹrqoun ston dÐsko. An dhmiourgăsete sÔsthma arqeÐwn, p.q. me to mke2fs, tìte to sÔsthma kratĹ lÐgo qÿro gia lìgouc diaqeÐrishc• perÐpou 4% tou sunolikoÔ qÿrou, perissìtero an jèlete pollĹ inodes. Gia parĹdeigma:

# sfdisk -s /dev/hda9 4095976 # mke2fs -i 1024 /dev/hda9 mke2fs 1.12, 9-Jul-98 for EXT2 FS 0.5b, 95/08/09 ... 204798 blocks (5.00%) reserved for the super user ... # mount /dev/hda9 /somewhere # df /somewhere Filesystem 1024-blocks Used Available Capacity Mounted on /dev/hda9 3574475 13 3369664 0% /mnt # df -i /somewhere Filesystem Inodes IUsed IFree %IUsed Mounted on /dev/hda9 4096000 11 4095989 0% /mnt # ’Eqoume mia katĹtmhsh 4095976 blocks, kĹnoume èna ext2 sÔsthma, to prosartoÔme kai telikĹ èqoume mìno 3574475 blocks• 521501 blocks (12%) qĹjhkan sta inodes kai th diaqeÐrish. Shmeiÿste ìti h diaforĹ metaxÔ twn 3574475 kai twn 3369664 blocks eÐnai ta 13 pou qrhsimopoioÔntai kai ta 204798 pou kratăjhkan gia ton uperqrăsth. To teleutaÐo noÔmero mporeÐ na allĹxei me to tune2fs. To ‘-i 1024’ eÐnai logikì na qrhsimopoihjeÐ mìno gia katatmăseic nèwn ă taqudromeÐou, ìpou upĹrqoun pollĹ kai mikrĹ arqeÐa. To sunhjismèno ja ătan:

# mke2fs /dev/hda9 # mount /dev/hda9 /somewhere # df /somewhere Filesystem 1024-blocks Used Available Capacity Mounted on /dev/hda9 3958475 13 3753664 0% /mnt # df -i /somewhere Filesystem Inodes IUsed IFree %IUsed Mounted on /dev/hda9 1024000 11 1023989 0% /mnt # Tÿra mìno 137501 blocks (3.3%) qrhsimopoioÔntai gia inodes, ÿste èqoume 384 MB perissìtera apì prin. (Profanÿc kĹje inode qrhsimopoieÐ 128 bytes). Apì thn Ĺllh, mporoÔme na èqoume to polÔ 1024000 arqeÐa (parapĹnw apì arketĹ), antÐ twn 4096000 (uperbolikĹ pollĹ) pou eÐqame prin.