Large Disk mini-HOWTO ßËÌ

őï: Andries Brouwer, jaeb@cwi.nl Ëï: Asd L. Chen, asdchen@ms1.hinet.net v1.0, 26 June 1996 ŸË^˚: 10-13 November 1997

Xbbn disk geometry C 1024 cylinder ÝğŒ� ê� 1 őÞX3 1

2 @Ż 1

3 ÂÃ geometry |C5vă 1

4 żð^ÂÃÑğ-P 2

5 mTÝ IDE ÂÃżð 3 5.1 EZD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 5.2 DM6:DDO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 5.3 DM6:AUX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 5.4 DM6:MBR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 5.5 PTBL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

6 Ťą 4 6.1 IDE Þ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 6.2 SCSI Þ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

1 őÞX3

ČAŕÝÂÃøÄ 1024 ÍÂň(cylinders)� b, ČAŕÝőĳ-ÙÿàÃÍíŇá-Ù(BIOS)�č ĆŕžÂÕŒÍőÞ, .‚ŒfflÂÃíŇá íáXÿàÝ INT13 BIOS +ń|ŒÍ 10 Ż-(bit) ÝûŻ ĳEőÂň, X|PřDãÏ 1024 CfiąÝÂň� 5žÝÎ, Linux ÿà BIOS, X|^bőÞ� ŢÎ9Ć1, ňbË˝ŕżš:

(1) ¯ŕ3@Ż-Ù‘, Linux ^ffi»ÆŢX|Přŕŕ–ź9ÍőÞ�9E LILO |CvńÝ@Ż ţá-P(boot loaders)břÅ(� (2) ÿàÂÃÝXbőĳ-ÙÄ6!Ň5văÝŻH�ðŋŢ1, AŇŕ3Œ9ÂÃîÿà Linux |C, żA DOS, čĆËïÄ6|8!Ý]PŁ\5v“Ýč]�9E Linux mT|C fdisk břÅ(.

2. @Ż 2

9ìÎEXb8nÞ;?ŊÞÝàŰ�ěŇ, &ÿà 2.0.8 ÌmTæ»-PĘ‚ćĄ�ÍÿÝÌÍİ» bŒFFŇá�

2 @Ż

¯-Ù@Ż‘, BIOS ´ÏŒÍÂÃ(T´8Ã)\ãÂă 0 (Œffl;ÌÝ MBR - Master Boot Record, x @ŻÂă)ňőŃ3Ň˛Ý-PD - ;ðÎŒř@Żţá-P(bootstrap loader)� 9řˇˇÝ@Ż-P ŒfflžbŁ‚ÝÂÃ,Ż-PĆžÿà BIOS XèžÝĘŹ�9ŇÛ¡ľbJÍ Linux mTKŻy ffifiÝ 1024 ÍÂň/‘–»Èff@Ż�

9ÍőÞĲffi|ŁX: @fflmT(ô&ŚÀÍÿ@Ż‘àÕÝjn, ¯Î LILO map j) Îw3ŒÍ BIOS İ|DãÝÕ, “K3ffifiÝ 1024 ÍÂň/Ý5văĚ - 9İ|(İ»)ÎÏŒÍTÏÞÍÂÃ� ĺŒFÎ@Żţá-P^ BIOS Ä6!ŇBhEÂÃŘì(geometry)îÝ:ř� Ż LILO ‘linear’ 9Í ó4ćóİ»žbřQÃ�Þ;ąŰ�

3 ÂÃ geometry |C5vă

AŇŕÝÂÃîb?£Ëőĳ-Ù, NŒËÿàŒÍT9Í5vă�čĆEy5văŻyć˛!Ý :řİ»0llpPÝąŇ�

MBR ıŚâŒÍ5v“àŰ5vă(x5vă: primary) 3čĚ�břÍ“}ŻřÍxŁ5văÿà, ÿÆ:Rĳ¯

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 */ }; (Íı CHS ÎÂň Âfi Âă: Cylinder/Head/Sector Ýźű) .h, b4čGÎěńÝ: 5văÝŻHİ|ã 24 Ż-Ý begin |C end ûŻ, õ 32 Ż-Ý start | C length ûŻŻffl�

Linux ľÿà start |C length ûŻ, Æt9İ|˛ğŚâ 2^32 ÍÂăÝ5vă, ôţÎ, t´ 2 TB Ý5vă�9Îĺ*ÂÃ^ÝËyź, X|ô&ŢÈ?ąèOÝmO�

5ÝÎ, BIOS INT13 ñğÿàëÍŻ-àÝ CHS _D, 10 ÍŻ-ő‚ÂňrD, 8 ÍŻ-ő‚Âfi rD, C 6 ÍŻ-ő‚ÂŢîÝÂărD� İ»ÝÂňrDÎ 0-1023, İ»ÝÂfirDÎ 0-255, ĆÂ Ţîİ»ÝÂărD‚ 1-63(ÎÝ, ÂŢîÝÂăÎã 1 RÕ, Î 0)� |9 24 Ż-t9İ|fflë 8455716864 ÍŻ-à(7.875 GB), 9Î 1983 OÂÃ^ÝËyź� ?5ÝÎ, ýãÝ IDE +ńffi& 256 ÍÂă ÂŢ, 65536 ÍÂň|C 16 ÍÂfi�ÿŁ‚ÍŰİ|D ã 2^37 = 137438953472 ÍŻ-à(128 GB), ňÎŔî BIOS ]ń 63 ÍÂă^ 1024 ÍÂňÝğŒąľ y 528482304 ÍŻ-à(504 MB)İ|fflëÝÕ�

9Ţ|T}ĺ*ÝÂÃ, SSÆÿà&Ë{ŻT8ŻîÝ]řĳÿĘ�

4. żð^ÂÃÑğ-P 3

4 żð�ÂÃÑğ-P

^bSSEÂÃÝ’Ë@’ geometry bůű�ÂŢÝÂăó;ðÎŐŻÝ - #»ÂÃšŽÝÂŢbfť9 ÝÂă - X|^b’Ë@’ÝNÂŢÂăó� EyÿàïĆŐt?Î.ÂÃ¯ő_r 0,1,..., ÝÂăà) WÝaPp», ŕfflŒ Ĳ0ŇÂă~bŻyÂÃÝčĚ�

haP_rŒffl;Ì‚ LBA�Ey geometry ‚ (C,H,S) ÝÂÃĆŐò(c,h,s) ÝaPŻë‚ c*H*S+h*S+(s- 1)�Xb SCSI fflŒ Kÿà LBA, Øř IDE fflŒ ôÎ� AŇ BIOS .9 24 ÍŻ-(c,h,s) żðW LBA ň;ŻUß LBA ÝfflŒ , čĆêİ|fflëÕ 7.875 GB �ňŢ|T}XbÝÂÃ, ň)QÎÍ;˙�ěŇh˛ BIOS ÿàÝ CHS, ÿ„^’@Ż’b˚ćn ;� ¯fflŒ Uć‚ LBA ňÎ BIOS áĳAćżð‘břvńÝ]řİŢ�(3 BIOS ’fflı;ðÌ‚ ’Large’�)ĺ3 BIOS ÞÓĺ geometry ‚(C’,H’,S’)Żőĳ-Ù, Ć3^ÂÃfflŒ Ú;‘Jÿà(C,H,S)� ;ð S=S’, C’=C/N Ć H’=H*N, Íı N Î@1 C’<=1024 fi 2 Ýtˇg](X| C’=C/N ‘9ĲÝó ŊðK&ffi„)�„Œg, 9.&Dãt9¿ 7.875 GB�

AŇ BIOS áĳ ’Large’ TÎ ’LBA’, čĆÎb8ŻÝŁX]n�¯Î OnTracker T EZ-Drive 9ř ÍÂÃÑğ-Pž|ÿÆŁ‚ÝÐP(routines)˝ð* BIOS Ý� ;ð9ÎćãÞÂÃÑğ-Pw3 MBR CÍą£ÍÂă(OnTrack Ì9ř-PD‚ DDO: Dynamic Drive Overlay )ĳ¿WÝ, X|ÿž3 ˚ćÍÿőĳ-ÙfiGff@Ż� 9ôţÎ‚%Ć3HĎÂÃÑğ-Pą´8Ã@Żİ»žŇőÞ�

9Å(İ»9yTKy BIOS żð - ňľ¡Î38!ÝÂÃîþóË!Ýőĳ-Ù‘, ÂÃÑğ-P İ»SR&9őÞ�

Linux ´ 1.3.14 Ìffi»Yî OnTrack ÂÃÑğ-P, ´ 1.3.29 ffi» Yî EZ-Drive �ìńbř?˙ŒM ÝčG�

5 mTÝ IDE ÂÃżð

AŇ Linux Ň?Õ IDE ÂÃîbØřÂÃÑğ-PD3, ÿÞžŐ¡ÿà^ŇÂÃÑğ-P8!Ý] PĳěśETÂÃ, X| Linux :Õ^, żA DOS g) OnTrack TÎ EZ-Drive 8!ÝÂÃ5v� Q Ć, ¯ŕ3ĳČ»îĳffl geometry ‘, ţžĘ˚ćÝěśET - X|ŒŢ ‘hd=cyls,heads,secs’ ĳČ »ó4İ»ãŔ*^ÂÃÑğ-PÝ8ffi�

hěśETÝ]PÎŐ 4,8,16,32,64,128,255 Âfió(H*C 1źŐ)àÕ C <= 1024 TÎ H = 255�

Þ;Aì - ˇ;ÝufiÎŇĺ38ETfi@ŻG>ĚÝCŹ�3h|C39¯Z˝˚ćÍÿ2]ı5 vÝlVK|è0˙ŻóC“î�

5.1 EZD

Ň?Õ EZ-Drive , .‚ÏŒÍxŁ5vălV‚ 55 �AîŰěśET geometry, vEŕ´Ï 0 Âă\ áÝ5v“ - |Ï 1 ÂăÝ5v“ãĆ�ÂÃÝăsrD(block numbers) ^b;Ő, ňEÂă 0 Ýű ážż’Âă 1�hŻőİ|ćãÑ;3 ide.c ıÝ

#define FAKE_FDISK_FOR_EZDRIVE 0

ňěś_ËmTĳ;Ő�

5.2 DM6:DDO

Ň?Õ OnTrack DiskManager(3ÏŒÍÂÃî), .‚ÏŒÍxŁ5vălV‚ 54 �AîŰěśET geometry ĆvJÍÂÃ£É 63 ÍÂă� (X|İÝÂă 63 ŐWÂă 0)Qą´śÝÏ 0 Âă\áśÝ MBR (^5v“)�h£É¯QÎ‚ DDO žè - 9ôţÎ‚%ĆÍÿÂÃÄ£É�

5.3 DM6:AUX

Ň?Õ OnTrack DiskManager(3ÍÿÂÃî), .‚ÏŒÍxŁ5vălV‚ 51 T 53�AîŰěśE T geometry �

5.4 DM6:MBR

Ň?ÕØİÌÝ OnTrack DiskManager, ň&ćã5vălV, ĆÎ)((signature)�(?Ő3 MBR ĚÏ 2,3 Ż-àÝŔÉÂÎÍ´y 430, Ćv3hŔÉŻë0ÕÝ short Ğy 0x55AA, ąńňń¡ŒÍˇ óÝŻ-à) „ŒgAîŰěśET geometry �

5.5 PTBL

tą, mTžŐ´x5văÝ start |C end Â.\żð]P: uØř5văÝ start |C end Â ňˇy 256, Ćv start |C end ÂărD5¡‚ 1 õ 63 , Ćv end Âfi‚ 31, 63, T 127, čĆ, .‚ ţYż5văž3Âň\&Ť@, Ćv?.‚ IDE +ńt9ÿà 16 ÍÂfi, Æ.?bffi@ BIOS żð, 5¡ÿà 32, 64 T 128 ÂfióěśET geometry� (ô&9ĚbF´ű, genhd.c TŇ?ŐÂňrD GËÍŻ-[?)PąAć, ¯êGÝ geometry ‹B‚NÂŢ 63 ÍÂăvŃK9Ć9Âfi‘, žĘě śET (.‚9İ»ŇÛ¡ěET‹˝W)�

6 Ťą

9Õ9ŇÛ¡%Ć? E Linux ÝÿàïĆŐľbŒ˝ŕ: ţÎĂÆÄ6ß@1 LILO |C fdisk ÿàÑ @Ý geometry , Íı’Ñ@’ÝfflLE fdisk ĆŐÎ^Íÿ3!ŒÍÂÃîÝőĳ-ÙXÿàÝ geometry 8!, ĆE LILO ĆŐÎ»È3@Ż‘˚WŘ2^ BIOS øŮÝ geometry�(9Ëï;ð8Ð�)

fdisk AćßáŇ geometry ? ÿŸőmT, ÿà HDIO_GETGEO ioctl�ňÿàïİ|øŮP2T3ĳČ» îěffl geometry�

LILO AćßáŇ geometry ? ÿŸőmT, ÿà HDIO_GETGEO ioctl� ňÿàïİ|à ‘disk=’ ó4ěffl �ôİ|Ż LILO ŒÍ linear ó4, AhÿÞ3Í map jı;D LBA Żë|ãĆ CHS Żë, ňv3 @Ż‘˚0ŇŇ geometry ĳÿà(ćã INT 13 Ř»ñğ 8 ĳŸőÂÃÝ geometry)�

mTAćáĳŇğĆ/Ň? ť›, ÿàïİ»| ‘hd=cyls,heads,secs’ ĳČ»ó4Ă@2ĳffl geometry, ÍJmTÞŸő{Ż�

6.1 IDE Þ;

ŕ&ŊÞ1Ă�IDE ,Ż-PbřÍny geometry ÝčGĳÙ�ÏŒÍ(G_user)Îÿàï3ĳČ»î XĳfflÝ� ÏÞÍ(G_bios)Î BIOS ÝüfflÂÃćó“(ľàyÏŒCÏÞÍÂÃ), 3-Ù@Ż‘, 6ð

Ń 32 Ż-ßPfiG\á� ÏëÍ(G_phys)CÏřÍ(G_log) Îã IDE fflŒ F/, ő‚E IDENTIFY ĳČÝ/T - ÿÆÎ ’@ŻÝ’ |C ’êGŘìîÝ’ geometries�

ĺŒ]ń, Ey geometry ,Ż-PmŁËÍÂ: ÍıfiŒÎ G_fdisk, ã HDIO_GETGEO ioctl F/, ĺŒ ÍÎ G_used , 9ÎÆŢíŇ á‘@jÿàÝ� AŇŻffl G_user J G-fdisk |C G_used ËïKž’ ‚ G_user, ¯hčGÎqA CMOS Xèž‘J’‚ G_bios , Íÿ›ȷ’‚ G_phys�AŇ G_log :R ĳ)ğJ G_used ţ’‚ G_log� Q, AŇ G_used )ğĆ G_phys :Rĳ)ğčĆ G_used ţ ’‚ G_phys�h˛Ý’)ğ’Ć“Âfió3 1-16 ÝPŽ/�

ðÍ]P1: ĳČ»ó4´y BIOS , ňvXffl fdisk :ÕÝø~, ňAŇÿĳfflżðÝ geometry(Âfi ó´y 16), JmTžćã IDENTIFY ĳČÝíŇěfflÿ�

6.2 SCSI Þ;

3 SCSI ]ń›ţbŒFF!, .‚ SCSI ĳČ‹BÿàŘìăsrD, X| ’geometry’ E@jÝíŇ á˝“^n;� QĆ, 5văÝ}P)QÎ8!Ý, X| fdisk Ä6ßQCř geometry , ňvô3hÿ à HDIO_GETGEO - ËÝ, fdisk ž5ï IDE |C SCSI ÂÃ� ŕİ|´ìńÝŊÞàŰŇÕ&Ë,Ż -PQCŒřÍ!Ý geometry �ËÎ, Œ$ČB�

AŇŕ^bÿà DOS T9v-Ù, čĆ–źÿàXbÜšÝżð’ffl, İ»ÝŢ, ›Ñÿà 64 Âfi, N ÂŢ 32 Âă (Ĺ?Ý, ]-NÂň 1 MB), Ah¯ŕ.ÂÃ´ŒÍfflŒ ðÕĺŒÍĲ‘žÂÕ˚ć őÞ� Øř SCSI ÂÃ,Ż-P (aha152x,pas16,ppa,qlogicfas,qlogicisp)&ð3Ň^ DOS Ý8ffiPĆ .&ľb Linux Ý-ÙÿàøÄ 8 GB Ýffi„, 9Îwľ�

Ë@Ý geometry Î%Ć? tŊŐÝŇnÎ^b9ËŃŮ�AŇËbÝŢ, ŕžŔáĳ, ĆvÝÝ@@ ´, ÕmŒå fdisk TÎ LILO TmTbnÿÝŕ�9ŰEÎ SCSI fflŒ ^ÂÃfi Ýŕ� ŕ& ěń9ŋŢ: ľb‚»žŒå fdisk/LILO/Kernel SCSI ÂÃË@Ý geometry �

ňAŇŕ?.v¿ź, İ|őÂÃ^Ł‚�bÍěŁĳČ READ CAPACITY ÞžF/ÂÃÝÀffi„, ĆvbÍ MODE SENSE ĳČ Rigid Disk Drive Page(page 04) žF/Âň|CÂfiÝóê(9Î»; ŐÝčG), Ć3 Format Page(page 03)bNÂăÝŻ-à, |CNÂŢÝÂăó� 9óCŒffl^ notch bn, ĆvNÂŢÝÂăóÎŐŻÝ - šŽÝÂŢ=bf/žÂŢ9ÝÂă�Linux -P scsiinfo žŻ ffi94čG� Íıb&9ÃśÝÞ;, ĆvĲĂçÝ, ^bSS(ô&#ŃÎőĳ-Ù)mŁÿà94čG � b, .‚&ÆľnT fdisk |C LILO , ŒfflßÕÝ/Ň¯ C/H/S=4476/27/171 - 9øÝÂ fdisk q Í»ÿà, .‚5v“ľ1ž 10resp. 8resp. 6 bits Ż C/H/S�

čmTfi HDIO_GETGEO ´ć˛ãßÍčG? a, Î´ SCSI fflŒ , ţÎ.ąđ?� bř,Ż-Pń {-‚&ÆŔáĳ ’Ë8’ , ň&Æ¯QľŔáĳ DOS T OS/2 FDISK (T Adaptec AFDISK ĞĞ)Xà Ý� ěŇ, Linux fdisk mŁÂfió H |CNÂŢÂăó S |-żð LBA ÂărDW‚ c/h/s Żë, ňÂň ó C 3hżðıňÎ6Ľ%ĆŊŚ� bř,Ż-Pÿà (C,H,S) = (1023,255,63) ĳ“îÂÃffi„ŃK ‚ 1023*255*63 ÍÂă�9Î5Ý, .‚9»Ţî@jÝ´ˇ, ĆvÞğŒ´I¯ÌÍfi fdisk Ýÿ àïÍÂÃt´Õ 8 GB - ĺ*@jÝğŒ�

3ìńÝàŰı, M “îÂÃÝ“Iffi„, Ć C,H,S ÎÂň, Âfi|CNÂŢÂăó�AŇ&Æ. C¯ ő M/(H*S) čŻ H,S ţİ|ŤŢ�

ţï’, H=64, S=32.

aha1740, dtc, g_NCR5380, t128, wd7000:

H=64, S=32.

aha152x, pas16, ppa, qlogicfas, qlogicisp:

H=64, S=32 t& C > 1024, h›ţì H=255, S=63, C = min(1023, M/(H*S)). (Æ C ff^\, v H*S*C ÎÂÃffi„Ý»ńÂ. 9ÞžČňŘ´I¯ÌÍÝ fdisk.) ppa.c -PDÿà M+1 ãĆ M ň-‚9Î.‚3 sd.c ĚÝŒwľÿ M ÝÂKŒ� advansys:

H=64, S=32 t& C > 1024 Ćvffi@ BIOS ıÝ ‘> 1 GB’ ó4, h›ţì H=255, S=63. aha1542:

ŸőfflŒ ÿàËËİ»Ý schemes ıÝčŒË, ňvÿà H=255, S=63 T H=64, S=32. Gïb Í@ŻG> "aha1542.c: Using extended bios translation".

aic7xxx:

H=64, S=32 t& C > 1024, ĆvŻ Ý "extended" @Ż ćó, T3 SEEPROM T BIOS ’Ý ‘extended’ Ż-, h›ţì H=255, S=63.

buslogic:

H=64, S=32 t& C >= 1024, Ćv@ŻfflŒ ÝUĘżð, h›ţìu M < 2^22 J H=128, S=32; ÍJ H=255, S=63. QĆ, óC (C,H,S) fią, \á5v“, uëËİ»Ý (H,S) = (64,32), (128,32), (255,63) ı endH=H-1 ÝÂ:ĳİŢJÿàŇE (H,S) , ňflŇ@ŻG> "Adopting Geometry from Partition Table".

fdomain:

´ BIOS Drive Parameter Table 0Ň geometry čG, T´5v“\ãňÿà H=endH+1, S=endS ŻÏŒÍ5vă, u&è, Tÿà H=64, S=32 for M < 2^21 (1 GB), H=128, S=63 for M < 63*2^17 (3.9 GB) and H=255, S=63 otherwise.

in2000:

ÿà (H,S) = (64,32), (64,63), (128,63), (255,63) ıÏŒÍŕ C <= 1024 Ý. h›ţì, 3 1023 ^ * C .

seagate:

´ÂÃ\ã C,H,S. (ËŤ@!) AŇ C T S H´, wá S=17, H=2 ňźę H àÕ C <= 1024. 9“ î H Þ‚ 0 AŇ M > 128*1024*17 (1.1 GB). 9Îwľ.

ultrastor and u14_34f:

ëËETfiŒ ((H,S) = (16,63), (64,32), (64,63)) qAfflŒ ÝETßPĆffl.

AŇ,Ż-P^bĳffl geometry , &Æţ/Õÿà5v“TÂÃÀffi„ĳ.\đ?� ~Þ::5v“�.‚ţYż5vă3Âň\&Ť@, &Æİ|‚˚ć5văffl end=(endC,endH,ednS) , ľŁwá H = endH+1 C S = endS� (BßÂăã 1 RÕ�)?Ă@2Ý1�AŇbÍÎèÝ5vă , J|t´Ý beginC Ň� Eyh5vă, :: end+1, ŇÕŔî start |C length ňvČ’h5vă 3ØÂň\&Ť@� AŇËÍÂK8Ð, T endC = 1023 v start+length Î (endH+1)*endS Ýźó, čĆČfflh5văËÝÎ3Âň\&, ňwá H = endH+1 |C S = endS� AŇE, Î.‚^b5 vă, ţÎ.‚ÿÆÝ´ˇĲˇM, čĆľ:ÂÃffi„ M� ĽÕř: wá H = M/(62*1024)(Pf˝˙Ż ),S = M/(1024*H)(Pf˝˙Ż), C = M/(H*S)(Pf˝9Ĳ)�9»őSSŒ (C,H,S) Íı C t´ 1024 Ć S t´ 62�