CD-Writing HOWTO

őïˇWinfried Trper <winni@xpilot.org> Ëïˇ?řú <wfkwong@net.polyu.edu.hk> v2.4.1, 16 December 1997

9Œ¯Z˝˛ğ3 LINUX nű CDs ÝŕÉ˝ ê� 1 Ŋ+ 1 1.1 ÌÍÎĂ ( 9ðË ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1.2 Suggested readings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1.3 (ÞŁÕ ( 9ðË ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1.4 YîÝ˛Ãt´ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1.5 YîÝľP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 1.6 ;Gą) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1.7 İßP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

2 ’fflŕÝ Linux -Ùĳt´˛Ã 4 2.1 ’ffl Linux mT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 2.1.1 Ż 2.2 -ÙÝľ¡èî . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 2.1.2 Ż 2.0 -»Ýľ¡èî . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 2.2 {Żõ devicefiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 2.2.1 IDE/ATAPI ˛Ãt´ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 2.2.2 SCSI ˛Ãt´ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 2.2.3 £ŢÁÝ˛Ãt´ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 2.3 ãß8Żĳt´˛Ã . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 2.3.1 úČ»˛Ì . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 2.3.2 Graphical user interfaces (optional) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

3 t´˛Ã 9 3.1 t´˛Ãn (öč]) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 3.1.1 Ÿñ˛ÃÅ¯j . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 3.1.2 ?Ő˛ÃÅ¯j . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 3.1.3 űá˛ÃÅ¯Õ˛Ãı . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 3.2 t´ŕ~˛Ã . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

3.3 Č)P˛Ã . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

4 ðőőÞCŇn 12 4.1 "t´-«b9AŐ" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 4.2 "fragmentation žÍÅ(íŇœ˘" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 4.3 "ÎÍİ|Þ˛ÃÅ¯j;D3 UMSDOS jn-Ùıœ˘ " . . . . . . . . . . . . . . . . . 13 4.4 "bP]řİ|ÿĘ iso9660 ÝğŒ˘" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 4.5 "ğø\ãCűáŕ~˛Ã˘" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 4.6 "@Ż-Ùąğø0ťSCSI-devices?" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 4.7 "İ|˙ŢŒEŒÝ˛ÃŘ%˘" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 4.8 "Linux İİ|\ã Joliet ˛Ã˘" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 4.9 "ğøàİű˛Ã^\ã˛Ã˘" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 4.10 "ğøw9řč]Õ˛Ãı˘" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 4.11 "How to make bootable CD-ROMs?" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 4.12 "How to make CD-ROMs writable somehow?" . . . . . . . . . . . . . . . . . . . . . . . . . . 16 4.13 "Is it possible to use several writers at once?" . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 4.14 "Which media is the best?" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

5 őÞŁX 17 5.1 3 Linux ìŢ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 5.2 Error-message: No read access for ’dev=2,0’. . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 5.3 ÿ»3 DOS Œÿà . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 5.4 t´Ä-ıb SCSI ý0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

6 b` (9ðË) 18

1 Ŋ+

ĺ3bĲ9SSÿà Linux ĳt´˛ÃÎ.‚ÿfť%fflõffi|~^băŚińõ^b0Ň8{Żà) Ýæp~ľŁŕŒËÑ@’ffl?fiąţ»ÿà~9¯ CD-Writing HOWTOŁÕÝğø’ffl´ğøÞč ]wî˛Ãî|C+ÛŒřbűÝ-P~

1.1 ÌÍÎĂ ( 9ðË )

Copyright Winfried Trper 1996,1997,1998,1999. All rights reserved.

Redistribution and use, with or without modification, are permitted provided that the name of the author may not be used to endorse or promote products derived from this software without specific prior written permission.

The author disclaims all warranties with regard to this document, including all implied warranties of merchantability and fitness for a certain purpose; in no event shall the author be liable for any special, indirect or consequential damages or any damages whatsoever resulting from loss of use, data or profits, whether in an action of contract, negligence or other tortious action, arising out of or in connection with the use of this document.

Short: read and use at your own risk.

1.2 Suggested readings

9çë CD-R FAQ <http://www.fadden.com/cdrfaq/> nbŒfflÝ FAQ nyèç˛Ã´˛Ãt´ õ t´˛ÃXmÝ8 ˝~

ŁČŕÝ˛Ã»È\ã˛Ã´ŕRDŁ: Linux CD-ROM HOWTO Linux SCSI HOWTO õ Linux Kernel HOWTO.

1.3 (ÞŁÕ ( 9ðË )

CD-ROM stands for Compact Disc Read Only Memory, a storage medium utilizing an optical laser to sense microscopic pits on a silver shimmering disk. The silver shimmering comes from an aluminized layer which is the carrier. The pits represent the bits of the information (in some way) and are so petite that some billions of them fit on the disc. Thus a CD is a mass-storage medium.

The term CD-R is a short form of CD-ROM recordable and refers to a CD that doesn’t have those "microscopic pits" on it’s surface. Thus it’s empty. Instead of the silver aluminium layer a CD-R has a special film (colored) into which "microscopic pits" can be burned in. This is done by giving the laser which normally only senses the pits a little bit more power so he burns the pits. This action can only be taken once on a CD-R, although you can leave out some areas for later writing, creating a so called multi-session CD.

The CD-ROM rewritable (short: CD-RW ) was developed to come around the limitation of CD-R media. Here the laser can not even burn pits into the media, but it can also melt the media back into it’s original state. This is possible, because the laser does not really burn holes into the media - you do not see a puff of smoke while burning and no voice from above tells you "target destroyed". What the laser really does is to trigger a phase change, thus the name "phase change devices" for CD-RW-writers. An example for a very similar technique used in daily life is the cleaning car in an ice-hockey stadion: during the pauses of the game, the car drives over the ice and fills the scratches in the ice (-> bits containing some sort of information about the game... hehehe) with melted splinter.

This HOWTO deals with the task of writing CD-Rs and CD-RWs. Welcome on board, captain.

1.4 YîÝ˛Ãt´

ŕ İ | 3 9 n ß Õ Œ Í Ŋ ĳ İ à C İ à 3 & unix ő ĳ - Ù Ý l r » “ <http://www.guug.de: 8080/cgi-bin/winni/lsc.pl>.

|ìÎŒÍ»È3 cdrecord ìÿàÝlréű»“ˇ

Acer: CDRW 6206A BTC: BCE 621E (IDE)

1. Ŋ+ 4

Compro: CW-7502, CW-7502B Dysan: CRW-1622 Elite: Elite b444.41 Grundig: CDR 100 IPW Guillemot: Maxi CD-R 4X/8X HP: SureStore 4020i, SureStore 6020i, C4324, C4325 CD-Writer+ 7100, CD-Writer+ 7200i, CD-Writer+ 8100i, CD-Writer+ 8110i, Hi-Val: CDD-3610 JVC: XR-W2001, XR-W2010, XR-W2042, R-2626 Kodak: PCD 200, PCD 225, PCD 260, PCD 600 Matsushita: CW-7502 Memorex: CRW-620, CRW-1622 Microboards: PlayWrite 2000, PlayWrite 4000RW, PlayWrite 4001RW MicroNet: MasterCD Plus 4x4, MasterCD Plus 4x6 Mitsubishi: CDRW-226 Mitsumi: CR-2401-TS, CR-2600 TE, CR-2801 TE, CR-4801 TE Nomai: 680.RW OTI: CDRW 965 Olympus: CDS 615E, CDS 620E Optima: DisKovery 650 CD-R OTI: CDRW 965 Panasonic: CW-7502, CW-7582 Philips: CDD-521/10, CDD-522 CDD-2000, CDD-2600, CDD-3600, CDD-3610 Omniwriter 26, Omniwriter 26A Plasmon: CDR 480, CDR 4220, RF-4100, RF-4102, CDR 4400 Plextor: CDR PX-24 CS, PX-412 C, PX-R412 C PX-R810Ti, PleXwriter 412C Procom: PCDR 4 Ricoh: RO-1420C+, MP 1420C, MP 6200S, MP 6201S Sanyo: CRD-R24S Smart and Friendly: CD-RW226, CD-R1002, CD-R1002/PRO, CD-R1004, CD-R2004, CD-R2006 PLUS, CD-R2006 PRO, CD-R4000, CD-R4006, CD-R4012 Sony: CDU 920S, CDU 924, CDU 926S, CDU-928E, CDU 948S, CDRX 100E Taiyo Yuden: EW-50 TEAC: CD-R50S, CD-R55S, CDR-55S Traxdata: CRW 2260, CDR 4120, CDRW 4260, Turtle Beach: 2040R WPI (Wearnes): CDRW-622, CDR-632P YAMAHA: CDR-100, CDR 102, CDR-200, CDR-200t, CDR-200tx CDR-400, CDR-400c, CDR-400t, CDR-400tx, CDR-400Atx CRW-2260, CRW-2260t, CRW-4250tx, CRW-4260 t, CRW-4260 tx, CRW-4261, CRW-4416 S

Table 1: CD-writers supported under Linux

AŇŕÝ{˝ffYîÝŢ´ŕ)Qİ|à Linux ĳŸñ˛ÃÅ¯jÄŕmŁà DOS Ý8˝ĳÞ 9Í˛ÃÅ¯jt´Ń CD-R˝

1.5 YîÝľP

ĺ3bËvÝ˛Ìàőt´ CD-Rsˇ{Ż,Ż-Põč]}P;~{Ż,Ż-PYî|ìÝŘ»ˇ

Supported Feature cdwrite-2.1 cdrecord-1.6 ------------------------------------------------ IDE/ATAPI no yes Parallel Port no yes CD-RW no yes Multisession only partial yes

Table 2:

cdwrite ÎŒÍİÝ8˝´39nèŇľÄÎ‚Ý˝JĆ‹~Žÿà cdrecord ĳĆ˝´.‚ÿ»Y îť9Ý˛Ãt´ õÿbť9ÝŘ»~č]}P;ÝêÝÎŁàŔ˛ÃîÝč] ( wŒÍjn-Ù 3˛Ãî )

Feature mkisofs mkhybrid -------------------------------------------- ISO 9660 yes yes RockRidge yes yes El Torito yes yes HFS no yes Joliet no yes

Table 3:

ISO 9660 jn-Ùõ Extended-2 jn-ÙÝt´5¡3y´ŒËŕÞč]űá˛Ã/ţ»őÑ;~ ISO 9660 jn-ÙÝğŒb|ì£Íˇ

• ê´Wľ»b 8 Í~ê´ (ã˛ÃÝqê´ffi»ÕR) (à RockRidge ţİ|MÓ9ÍğŒ)

• j(tffľ»b 32 ÍC-

• 650 MB ffi„

RockRidge ÎŒÍ»Č ISO-9660 jn-ÙYîffj(CťŊůê´ŤxÝ;ĺ~¯ŕ3 DOS T Windows 9ì\ã˛Ã‘9ř;ĺKÎİàÝ~

El Torito ÎŒÍ»Èt´ffi^˛ÃÝ;ĺ~ŕÝÍSSé\ ÃÍíá/íŇ-ÙôÄ6Yî9ÍľP~ Õŕ21´˛Ãř\B 7Żffi»Ý 1.44 Mbyte âbãŕžŻÝ8ÂnÂ8Å¯~ÃÍí á/íŇ-Ù ž.9ÍÅ¯¯ő8Ânffl@Żÿ~

HFS »ŕ macintosh \ã˛Ã/Ýč]´AŇ˛Ã/Ýč] Î HFS jn-ÙÝŢ˝( 9Î MacOS Ý æSSjn-Ù )~

Joliet .ffj(ñÕ Windows ÝśÌÍı (95, 98, NT)˝Aő ïXá´õ‘^bŒË˛Ì»ÈČ DOS C Windows 3.11 Yîffj (~

I5 2.8 .èÕÝ8ŻKŒŒ»Ň~

2. ’fflŕÝ Linux -Ùĳt´˛Ã 6

1.6 ;Gą)

AŇŕŔćŔffis$# (bŒÍxŻ QÃ ĂÆÝT), é‚Ń cdwrite-request@other.debian.org õ3é ‚/ffiűî subscribe~

1.7 İßP

9¯Z˝ÝtśÌÍİBð39nŞß <http://www.guug.de/~winni/linux/>.

2 ’fflŕÝ Linux -Ùĳt�˛Ã

AŇŕWŘ’fflŕÝ{Żõŕ Linux -ÙÝÍõI¯´ úČ cdrecord - scanbus žŻŕ:ÕŒÍİ űáĎHÝ»“~ 9Í a;ÝêÝÎŁ3’fflŕÝ Linux -Ù‘0Sŕ´.htąŕž:Õ AìÝ G>ˇ shell> cdrecord -scanbus Cdrecord release 1.7a1 Copyright (C) 1995-1998 JSg Schilling scsibus0:

0) ’Quantum ’ ’XP34300 ’ ’F76D’ Disk 1) ’SEAGATE ’ ’ST11200N ’ ’8334’ Disk 2) * 3) ’TOSHIBA ’ ’MK537FB/ ’ ’6258’ Disk 4) ’WANGTEK ’ ’5150ES SCSI-36 ’ ’ESB6’ Removable Tape 5) ’EXABYTE ’ ’EXB-8500-85QUE ’ ’0428’ Removable Tape 6) ’TOSHIBA ’ ’XM-3401TASUNSLCD’ ’3593’ Removable CD-ROM 7) * scsibus1:

100) ’Quantum ’ ’XP31070W ’ ’L912’ Disk 101) * 102) * 103) ’TEAC ’ ’CD-R55S ’ ’1.0H’ Removable CD-ROM 104) ’MATSHITA’ ’CD-R CW-7502 ’ ’4.02’ Removable CD-ROM 105) * 106) ’YAMAHA ’ ’CDR400t ’ ’1.0d’ Removable CD-ROM 107) *

Listing 1: Detecting devices on your SCSI-bus

9Íż~Îã JSg Schilling ]žÝ´ŕĺ3ž:ÕŒ”břÍİt ´ ~4Qŕĺ3Î»5¡č ŒÍ˛Ã^ÎÍ‚ŒÍİűá˛Ã ^´Äŕİ|3ő‘ÝI¡rı:ŇÿÎŒÍř\^İűTÎİ ěű˛Ã^~

2.1 ’ffl Linux mT

ŒÍ Linux mTİ|ŚâĲ9,Ż-PõŘ»~ŕİ|Þčř,Ż-P _Ë˙mTÅ¯ıTïŕİ| ÞÿÆ_ËWßà´QąİbmŁÝ‘Î –ÞÿÆţámTı~ĆŸÈÝ]řÎÞÄİKÝ,Ż- P_Ë˙m T~Üż´AŇŕbŒÍ IDE Ý Harddisk´čŕŒfflÞIDE Harddisk Ý,Ż-P_Ë˙ mTı ( Ł_ËWßà )~ ĺDbëvÝ˛Ãt´ ˇSCSI´IDE/ATAPI õšH£ŢÁ~“}ř"îŇ ğø’ffl Linux ÝmT ĳYî9£Ë˛Ãt´ ~“}ÝÏŒ»Î’fflóŐ´ŕİ|39ø0ÕbnÝ’ffl~“}ÝÏÞ» ÎŘ»1Ă~“}ÝÏë»Î ßà(Ì~

Y Ć“ÎõŇæ¡ŕTŇ.9ÍMwámT~M Ć“ßàõŇæ¡ŕTŇ.ÿ _ËWßà~ Y/M Ć“ŕİ|3Ëïfi ˚CÍŒ~èÝ’fflţû0Ł;Ż´ ;Żÿİ|Čŕ»WŘ_ËmTÝ^ žęŔ~

Łlãčř,Ż-P3ŕÝmTı ( ąÎ–VTŻVţáÝ )´ŕİ|:9Í jn /dev/devices~ Łlãčřßà‹ţá´ŕİ|à ’lsmod’~Łlãbčř ß İ| ţáÝŢ´"á’modprobe -l’~A ŇŕmŁÝßà3ŕÝ -ÙÝŢ´ŕţŁěś_ËmTCHĎÿ~ŕİ|ćĄ Kernel-HOWTO ĳ QÃŕě ś_ËmT~bnğø˛ğmTßàÝtśčG´İ|ćĄ Module-HOWTO~

Sect. Description Module SCSI IDE PP ------------------------------------------------------------ BLOCK Enhanced IDE/MFM/RLL... Y BLOCK IDE/ATAPI CDROM ide-cd M/N/Y BLOCK SCSI hostadaptor emulation ide-scsi M BLOCK Loopback device loop M M M

PARIDE Parallel port IDE device paride Y/M PARIDE Parallel port ATAPI CD-ROMs M PARIDE Parallel port generic ATAPI M PARIDE (select a low-level driver) Y

SCSI SCSI support scsi_mod Y/M Y/M SCSI SCSI CD-ROM support sr_mod Y/M Y/M SCSI Enable vendor-specific Y Y SCSI SCSI generic support sg Y/M Y/M SCSI (select a low-level driver) Y

FS ISO 9660 CDROM filesystem iso9660 Y Y Y FS Microsoft Joliet cdrom... joliet M M M

Table 4:

AæŕWŘŸñT0ÕXmÝßàfią´ŕİÞÿÆÝ(ÌŔá /etc/modulesT ãŁŻ˛Ìĳţáÿ Æ (kmod,kerneld)~AŇŕùfflÝŢ´ŽćĄ Linux ˚˝ ıÝ1Ăj~

"SCSI hostadaptor emulation" 9ÍŘ»3fiGÝÌÍÎğĘ "SCSI emulation" ( ´ÃÎ 2.0.36 )~Aæ ŕÆffi9Íó4´ŕţŁÞIDE/ATAPI ˛ÃÝ,Ż-P _ËWßà~ŁQŕţŁÞÿãŔõÿà SCSI Ý˛Ã,Ż-P~.‚ 2.2 -» ÝmT‹»!‘ÿà IDE õ SCSI Ý,Ż-P3!ŒÍ{Żî ( AæŕÎÿà 2.0.36 mTÝŢ´Ž:|ìÝ1Ă )~

Loopback device ÎŒÍóCPÝŘ»´ÿ»Qŕ3t´Å¯fiG?ŐŒìŕÝ Å¯j~ AŇŕŁ\ã˛Ã´čŕţmŁ ISO 9660 jn-ÙÝYî~9Í,Ż-P‹Ł ŻŚâRockRidge ;ĺ ~AŇŕmŁMS Joliet ˛Ã;ĺ´ŕ-mŁ_Ëÿ‚ß àQąţáÿ~

3˚ćÝ›ţìŕKmŁŒÍś$Ý,Ż-P~ś$ÎĳčÍ,Ż-Pžà#^{ ŻÚ;~Ńy SCSI õ£ŢÁ´bĲ9ś$Ý,Ż-Pİà´Ž:|ìÝ1Ă~

2.1.1 Ż 2.2 -ÙÝľ¡èî

3mTÌÍ 2.2.1 ı´Ł!‘ÆffiCONFIG_SCSI_MULTI_LUN õide-scsi support 9ËÍó4´. ‚ ide-scsi bľĆŃ»9øĘ~PąAć´KŸÈ´ȷK.mT >ù‚ 2.2.5~ ŒřàVăŒ1‹_Ë?Ý cdrecord õ 2.2 mTbŐM~9Î Linux mTÝ őÞ~ŁXÝ]řAìˇ

• ŕ„g_Ë cdrecord |ČÿÊT3 linux/include/scsi/sg.h nÝËÑ óÂą´őÞţİ»ŁXÝ ~ .‚ sg ÿàï+ńÎĺÝ´X|čřóÂŒfflŁõmTıÝóÂŒø–Ţ~

• 9ùİ»ãy sg ,Ż-P»ãßŢÈÝB7ŻĳŻ DMA~JSg Schillings FTP-site : <ftp:

//ftp.fokus.gmd.de/pub/unix/cdrecord/alpha/> 0ã sg_buffer patch ĳŁX9ÍőÞ~

2.1.2 Ż 2.0 -»Ýľ¡èî

3mT 2.0.31 |GÎbĲ9ľSŃ»\ã˛ÃıtąŒÍjn~Ž>ùÕm T 2.0.36~ Ey 2.0.36 T|îÝÌÍ´ŕİ|óCčË,Ż-P(IDE or SCSI) 3čÍ ATAPI-deviceîÿà~?Þ @21´ŕİ|Ŕá"SCSI emulation" 9ÍŘ»Õ ŕÝmTıõŕİ|3mTúČ»ıŻľfflÝ device @Żßa ( 3-Ù@Ż GT@Żı )~Üż´AŇŕÝ˛Ãt´ b9Í devicefile /dev/hdb´9ø Ŕ á|ìÝŋ~ hdb=ide-scsi~

image=/boot/zImage-2.0.36

label=Linux read-only append="hdb=ide-scsi"

Listing 2: Example configuration for lilo (/etc/lilo.conf)

linux "Linux 2.0.36" {

image=/boot/zImage-2.0.36 cmdline= root=/dev/hda5 readonly hdb=ide-scsi } Listing 3: Example configuration for chos (/etc/chos.conf)

2.2 {Żõ devicefiles

3ŕHĎXbÄmÝ,Ż-P|ą, ěś9ÍśmT~ÿTŇbŕ3?ąI¯Xm ŁÝXbŘ»~

[ AŇŕÎ devfs Ýÿàï´ŕţmŁğž|ìWŻ’ffl device files ÝM ż´.‚ devfs ž‚ŕðğ Œ6Ýŕ›~] ˙á /dev ê´QąlãŒìŕb^b loopback devices~ 4Q9ÎH´őÞAŇŕ^b9ř devices ´ňÎbÝÿÆţž]-Œř (Ž: 3.5 )˝ AŇŕbÿÆÝŢŕž:Õ ls ĳČŢîloop0-loop7ˇ

shell> cd /dev shell> ls loop* loop0 loop1 loop2 loop3 loop4 loop5 loop6 loop7

Listing: devicefiles for loopback

AŇŕ^b9ř device-files ÝŢ´ŕİ|à/dev/MAKEDEV-script ĳŸñÿÆˇ

shell> cd /dev/ shell> modprobe loop shell> ./MAKEDEV loop Listing: commands to create loopback devices

AŇŕbloop ßà_Ë˙mT´tąÝĳČŕ–İ|WŘÆŢ~ŕ39 n:Õbnğø˛ğ loopdevicefiles Ý]řŕ!øİ|Tà3ÍĂ devicefiles ı(sg*, pg*, hd*, ...) Ä3|ąÝa;ţžĂ@ 1Ă~

2.2.1 IDE/ATAPI ˛Ãt´

ATAPI Ć“ "SCSI ÝúČ3 IDE-bus îÆŢ"~ðŋŢ1´ŕÝIDE/ATAPI ˛Ãt´ ž1 SCSI Ü ffl(ÄñbŒřğŒ)´čÇÎÿžßaW?¯ŒÍ SCSI˛Ãt´ Œø~ 3 Linux 9ìľŁŕžà"SCSI (hostadaptor) emulation" 9ÍmTŘ»čŕ ţİ|ČŕÝ IDE ˛Ã t´ ŇĺA! SCSI-devices čø~AŇŕÿ ide-scsi mTßàþŻRĳÝŢ´ŕţž?¯=bŒÍ SCSI ˛Ãt´ čø~

2.2.2 SCSI ˛Ãt´

Ž@fflŕÝ˛Ãt´ »Èffŕé\ÝÃÍíá/íŇ-ÙYî~ŕ›ţŐßŰŇď AŇŕ=b{˝ Ćé\ê»Yîÿ~ AæŕŔÞŕÝ SCSI-drive =#Ńŕé\Ý£ŢÁîÝŢ´ŕmŁľ¡ÝÝa õľ¡ÝmT,Ż-P ~:9Íçë <http://www.torque.net/parport/parscsi.html> |ãß?9Ýč]~

Œffl SCSI devices /dev/sd* õ /dev/sr* 9ř devicefiles ÎàĳDã SCSI {Ãõ SCSI ˛Ã ,Ż Ä SCSI ˛Ã,Ż ÝDãľğy block-oriented č]FX~9ÿ ÿÆčĆ">õÊ)yč]D;~ Ä,Ż˛Ãt´ Ýè ÎŒ˝?ŔŘÓÝ ŕ›´ĆÎblock-oriented č]FXčĆŊŐ~Łÿ sd* õ sr* devices 1 ź-Ŕõ">´ŒËśÝĎH Ô generic SCSI-devicesţĹSSŇĳ~ .‚XbE SCSI {ŻÝEőKİ|DÄ generic devices ĳ¿WĆÿÆê^b ľfflÝêÝX|ÿÆţğĘ generic˝ AŇŕŁ09ř device´ŕİ|Õ /dev Ýê´ˇ

shell> cd /dev shell> ls sg* sg0 sg1 sg2 sg3 sg4 sg5 sg6 sg7

AŇŕ^b9ř device-files´ŕİ|3àì»Ý script ĳŸñÿÆthe /dev/MAKEDEV-script:

shell> cd /dev/ shell> ./MAKEDEV sg

2.2.3 £ŢÁÝ˛Ãt´

ËER´&^b9]ńÝŁX]n~ Ž: <http://www.torque.net/parport/paride.html> TŕÍ ăÝjn/usr/src/linux/Documentation/paride.txt.

2.3 ãß8Żĳt´˛Ã

ŕİ|39n0ÕŒ-»t´˛ÃÝ8˝ <http://www.fokus.gmd.de/research/cc/glone/employees/ joerg.schilling/private/cdb.html>.The CD building project for UNIX 2.3.1 úČ»˛Ì ŕmŁ|ì-PŚfiı˚CÍŒĳőSS˛Ãælˇ

<ftp://tsx-11.mit.edu/pub/linux/packages/mkisofs/> (mkisofs) <ftp://ftp.ge.ucl. ac.uk/pub/mkhfs> (mkhybrid) ÚŕÝ˛Ãt´ lrĆffl´ŕmŁ|ìÍıfiŒÍ-PĳÞ˛Ãælűáˇ

<ftp://ftp.fokus.gmd.de/pub/unix/cdrecord/> (cdrecord) û0Ł8*mkisofs İÝ1Ăj´ÿ1ŕmŁ cdwrite ÌÍ 1.5´ŕľmŁ cdrecord ţ?Ý~ěŇˇ cdrecord XŚÀÝ mkiosfs bŒř!ŔÝŘ»˝ 2.3.2 Graphical user interfaces (optional) Front-ends 3 Linux ıËÝľÎ front-ends~ÇÎŕ)QmŁHĎúČ»˛Ì´ Äŕİ|àŒÍť? Ý+ńĆ‹~ X-CD-Roast ÎŒÍ3 Linux ìffi|t´˛ÃÝ-P/~ÿŤ)Ý cdrecord õ mkisofs 3ŒÍYĽÝ +ń|ı~

<http://www.fh-muenchen.de/home/ze/rz/services/projects/xcdroast/e_overview. html> BurnIT ÎŒÍ cdrecord, mksiofs and cdda2wav-0.95 Ý JAVA front-end´´9ÿÿW‚ŒÍ3 Unix £ ňì˝JÝ˛Ãt´ŚĎ´ŕİ|39nãßˇ

<http://sunsite.auc.dk/BurnIT/>

3 t�˛Ã

"If to smoke you turn I shall not cease to fiddle while you burn." (Roman emperor Nero about burning his own classic-CDs, AD64. He misunderstood it completely.)

3 Linux ìt´˛Ãb|ìËÍMżˇ

• ÞXmÝčB ( jn´ŕ~T“I ) ŚĎWŒřľ¡}PÝjn~ • àcdrecord Þ9řjnűá˛Ãı~ 9ŒažŊĳýŁt´č]Cŕ~˛ÃÝMż~

3.1 t´˛Ãn (öč])

ŽžŇ´ãy[/8˝XmÝ‘ ÀžfïŇıÝff´ÆhbŒÍmŁĄÊÝ őÞ´-Îą˚–0Õ Ýjn»űáæ›t´ÄT‹˝Wt´Ý˛Ã~

<!- İěű˛Ã¸‘Kİ|3èõÝŻHűáč]´ľŁŕ^bnT˛Ã´„3˛ ÃffiŒÍă¡´Ő Wmulti-session ˛Ã´-İűáč]´Ä9ÍĘřô bþF´ţÎžŊðjnê´“Ýè ~ –> ŁåB˛ÃıbŒfflffi„Ýè žàő;DISO-9660-jn-ÙÝč]´; ðžàîóMB´X|Œ w650MBÝ˛Ã´@jîľbV620MBİà~

3.1.1 Ÿñ˛ÃÅ¯j

˚ćŒË;DłŻ´ą8n´{Ã´9T˛Ã´3ÿàGKÄ6›Ÿñ jn-Ù´3DOSĆŐÇ} P;´ÿÍ=bŒÍjn-Ù~9Íjn-Ù ÞžàőàŔC)£;DłŻîÝjn~

Œfflàĳ}P;{Ã^5văÝ˛ÌKž›űáŒÍèÝjn-ÙÕ{Ã5văı´ Qąÿ-žff, îõ3ÿàïbmÝ‘–’űjn3Íı~ÄŒwİt´˛Ãľ» űáŒg´AŇ&ÆűáŒÍè Ýjn-Ù´ÿţžff}P; Ô ÄÿÕGKžÎ ŒwèÝ˛Ã~İěűÝ˛ÃKÎŒøÝ´.‚ ŕ»;Ő arbritary sectors´ Äŕİ|ŔtJw˛ÃÝ/ffi~

X|&ÆmŁŒÍ˛Ì»ÈŒ\’űjnŒ\Ÿñjn-Ù3 ˛Ãı˝9˛ÌğĘ mkisofs˝|ìţ Î9˛ÌÝÿà ż~ˇ

mkisofs -r -o cd_image private_collection/ ‘---------’ ‘-----------------’ | | űáŃ |9Íê�Ęíá

’-r’ ó 4’ ffl Xb 3 ˛Ã ıÝ j n‚ 2 ¿İ \ õffi @ Rock Ridge ; ĺ~ 9Î Ĳ 9SS ŔŁ Ý ŃŮ Ä ÿà G ŕ Ä6 ù fflá ĳ ŕŁ ‚ 3 Ę% Ć ~ (è î ˇ ^b ’-r’ ó 4 ÝŢ č Í mount-point ţ žŐ W private_collection!)~

mkisofs žŐÞXbjnÝż‚ DOS Ý8.3}P|@1t{ÝŒffiP~ uÂîú(ŐM (!jnb 8!Ý(Ì)´9‘ţž3jnıÿàóCĆbnŇj nÝč]ţž3 STDERR (;ðKÎÇK) ıŢ î~ ŁHTˇ3 Linux ıŕÕG ž:Õ 8.3 }PÝjn.‚ Linux žÿà Rock Ridge ;ĺĆX bjnÝč]K ž3 Rock Ridge ;ĺı (ÿàJğ´jn(Ì´ĞĞ)~

Õĺ3ŕİ»žő‚%Ć mkisofs ÝíŇà#űáİű˛Ã^ı~9b ËÍæ.ˇ

• mkisofs Lßğø,Żİű˛Ã~

• ŕİ»mŁ3t´G?ŐŒìÅ¯j~

• 3XÝ^ ıÿžİêř (:a; 4.).

ž3ìńýŰğøt´Œw˛Ã~

břSSİ»žŔAŸñŒÍ}ñÝ5văĳűáÅ¯|Ć˝jn~ &ňQ!9!]ř.‚AŇŕ űáÕý0Ý5vă(ãÆCý0XCW)ÝŢ´ŕ-žöťJÍ Linux -Ù (&ţŐÄ9›ţ)~„ï ´9øĘžCWÂÃ è Ŋð.‚˛ÃÅ¯ÎŒËõ‘PÝč]´¯ÿfft´Õ˛Ãąÿ-İ|À t~Äà{Ã5văİ|;6ŕÀtŒÍ 650 MB jnÝ‘ ~ (ÄAŇ ŕbŒÍÜšÝ5vă İ|Čŕ;6ÀtÅ¯jÝ‘ ~)

3.1.2 ?Ő˛ÃÅ¯j

Linux İ|?ńÂÃ5văfflÞjn,î~9ÎŒÍĲ?àÝŘ»ÿİ|àĳ lãê´gHõjnÿ àJğÎÎŕXŁOčø~4Qĺ3Ý˛ÃĲ-!´ ňÎt´Ä-ţQÎĲð‘Ý´X|ŕRDm ŁĘŒÍ">Ý?Ő~

ŁÞ ˛ÃÅ¯j ,î /cdrom´Žà|ìÝĳČ

mount -t iso9660 -o ro,loop=/dev/loop0 cd_image /cdrom

ŕĺ3İ|3 /cdrom 9ìlãìŕÝjn Ô ĺ3ÝŻH-Îÿ Æ3ËÑ˛ÃıÝŻH~Łát˛Ã Å¯j´ŕľmŁÆ umount /cdrom~(ÊŒˇAŇŕÎÿà Linux mT 2.0.31 T|GÝÌÍ´ŕţbİ »:Ň tąÝ£Íjn~ ŽÿàťśÝmT~ The option -pad for cdrecord applies to audio-CDs only and the optional option -pad for mkisofs requires a patch, which is as much work to apply than to upgrade to a bug-free Linux-kernel.) ěŇ: fťİÝ mount Î»˛ğ loopback-devices~AŇŕÎÿàİÝ mount ÝŢĺ3Î‘Î ?śŕÝ Linux Ý~

bĲ9SSKŸÈ&ęŔŒřnyAćãßtś mout ˛ÌÝč] 39¯ mini-HOWTO ı~ň&KŒŒ‘Ű~AæŕÝ Linux ˚˝ !XÝİÌÍÝ mountˇăŒ9ÎŒÍľ~ AŇŕÝ ŕÝ Linux ˚˝Î»D|>ù´ăŒ9ÎŒÍľ~

AŇ&ÞXbbnğø?Ñ’ŇĹ Linux ˚˝Ýč]´9¯ mini-HOWTO ţžŐß ĲffCĲpå\~

3.1.3 űá˛ÃÅ¯Õ˛Ãı

^bH9ÝŃŮŁĘ~AŇŕÎŐÄ9ÍĳČ´ĺ3Î‘ÎŐìŐÝ

cdrecord -scanbus

9ÍĳČžŒåŕŕÝİű˛Ã^Î,3čÍ SCIS-device ı~Xb ÍĂÝŐ]řK‹BffÀt (L ÍÎny generic SCSI devices ú (!J (naming scheme) Ýffi˛]ř)~

Ä3+ÛtąŒÍĳ*G›ŕ&èøŕ˝ŕ´.‚İűá˛Ã^Ýc ŐăÎĲK´X|ÿŁOXí áÝč]øÎ=ˇÝ~Ñ.Ah´3t´ ÝÄ-ıÎİı\Ý´ÍJžt´ť?~AŇŕÀtŒÍ Ĳ´Ýjn ţžĲffi|ı\č]ø~żAˇŕÀtŒÍ 650 MB ´ˇjnÝ‘Î´ mT-mŁ?ś{ Ã´V 650,000 Í blocks (Č’ŕÝjn-ÙÎ 1k ŒÍ block ÝŢ) 9mŁĲffÝ‘ õĲİ»žČč ]ø;ô£ J~Ä´AŇ3ŒIĲ"Ýé\î:é‚´p„çřT#Ń_ËmT KžÅ(t´ -«~ ŽěŇtîÎ^bŒÍt´ İ|ěHè ÝŻHõÿ»«/ å”WÝFî„g˙Ţt´~X|ć ˚ÝèŻTSS\K»ÿŕÑ 3t´Ý˛ÃåÕÓû~

AŇŕãn?ÝŢ´ŕİ|ì|ìÝĳ*ˇ

shell> SCSI_BUS=0 # taken from listing 1 "scsibus0:" shell> SCSI_ID=6 # taken from listing 1 "TOSHIBA XM-3401" shell> SCSI_LUN=0 shell> cdrecord -v speed=2 dev=$SCSI_BUS,$SCSI_ID,$SCSI_LUN \ -data cd_image

# !îńŒø�Äyř� shell> cdrecord -v speed=2 dev=0,6,0 -data cd_image

‚ÝęŔİ\P´İűá˛Ã^ÝčGK;D39ëÍŢ(Őóıˇ SCSI_BUS, SCSI_ID, SCSI_LUN ~Ćó4 -data JÎàĳt´č]˛ ÃàÝ~

AŇŕÎÿà cdrecord ĳńű CD-RW´ŕŒfflŁà "blank= . . ." ĳÀtXbİb/ffi~Ž: man-page ĳ.êb%Ć]řĳztXb CD-RW ÝXb/ffi~ AŇŕbŒI 400 Mhz é\´ŕİ|Þ mkisofs ÝíŇà#íŇŃ cdrecord ıˇ

shell> IMG_SIZE=‘mkisofs -R -q -print-size private_collection/‘ shell> mkisofs -r private_collection/ \ |cdrecord speed=2 dev=0,6,0 tsize=${IMG_SIZE}s -data - # don’t forget the s --^ ^-- read data from STDIN

ÏŒÍĳČľÎàĳlãŒì˛ÃÅ¯Ý/ffiň^b@šàH (ŕmŁà cdrecord-distribution ıÝ mkisofs –İÿà9ÍĳČ)~ŕÝİűá ˛Ãİ»mŁáĳ˛ÃÅ¯jÝ´ˇ´9øŕ-mŁì 9ÍĳČ~í ŇÝ´ˇÄmà tsize-parameter ĳFLŻ cdrecord~ (9ÍóCÎ; D IMG_SIZE 9Í Ţ(Őóı)~tąÝĳČÎà pipe ĳŹ= mkisofs õ cdrecord 9ËÍĳČ~

3.2 t´ŕ~˛Ã

Łt´Œwŕ~˛ÃÝMż^t´č]˛ÃÝMżK´!ˇš~ txŁÝÞÍ5¡fiŒÎŕ~˛Ã ŚâŕŢ´Ć9řŕŢÄmàŔW }ñÝÅ¯~X|AŇŕŔt´èfŕŢÝŢ´ŕţŁŸñèÍ Å¯ j~ĺŒÍ5¡Î˛ÃÅ¯Ý}PÎ ISO-9660 (TïŕŔŁÝ}T)´ ÄÿÎ "16 bit stereo samples in PCM coding at 44100 samples/second (44,1 kHz)".

ÍıŒÍ8˝ğĘ sox ÿİ|Þŕ~jnż‚XmÝ}P~ ÿÝàřÎĲŊŐà#ˇ

shell> sox killing-my-software.wav killing-my-software.cdr

9ÍĳČžÞ killing-my-software 9ťĘã WAV }Pż‚ CDR }P~ Ž: man-page ĳãß?9b n sox X@-Ý}PC;ĺj(~.‚żŐ Ä-mŁˇà{Ãè ´X| cdrecord ‹/ŸYî WAV õ AU }PÝ~ X|AŇŕÝŕ~jnb .wav T .au (and the samplerate "stereo, 16 bit, 44,1 kHz"); ĺÝŢ´ŕ-mŁĘSSWżð~

AŇŕbà -audio ó4´cdrecord ţžÞÅ¯jt´WŕŢ~ĆÍĂÝó4 ţA!t´Œfflč]Œø (t&ŕb&ľ¡ÝŁO)~|ìëÍĳČKÎ8!Ý ÄÿÆ\ã!ŕ~jn}Pˇ

shell> cdrecord -v speed=2 dev=0,6,0 -audio track1.cdr track2.cdr... shell> cdrecord -v speed=2 dev=0,6,0 -audio track1.wav track2.wav... shell> cdrecord -v speed=2 dev=0,6,0 -audio track1.au track2.au...

ÍıŒÍľ¡ż~Î MPEG-3 jn´ÿİ|à "mpg123 -s track1.mp3 > track.cdr" ĳżðWXmŁÝ }P~ĺŒÍ]řÎà "8hz-mp3" ĳżðW WAV jn}P~

AŇŕĺ3t´ŕ~˛ÃÝŢ´ŕžsĺŕŢfi žb 2 JÝ;ô~ AŇŕÝİűá˛Ã^Yî "disc at once" (DAO) ÝŢ´ŕİ|ŐàtśÝ cdrecord ĳŁXhŒőÞ~

3.3 Č)P˛Ã

^bH9Ł1~ľîPÝğøČ)ÿà -data`õ`-audio ó4|¿Õt´Č)˛Ãˇ

cdrecord -v dev=0,6,0 -data cd_image -audio track*.cdr

4 ðőőÞCŇn

4.1 "t´-«b9AŐ"

Ňnˇ9ţŁ:ŕÝt´ Ý~;ðťśÝlrKžb 1MB T?9´9øÿ-İ| Yź 1-2 J^b č]~AŇŕŔßÕ?9Ýč]ŕİ|őSSőďT::{ŻWĽ~ Ñčřč]cŐ Ý´ˇAćŕKmŁ1JŒÍff‘ 300 kb/s T 600 kb/s ÝBð íŇ~ Œř{ÃÛ/Ý˛őżA?ś locate-č]0~ 3ś maxium flow rate ţùfflžłûŕÝ˛Ã˚ŕt? 3t´˛ÃGà cron´ at T anacron ĳlãŒìŕbÍÆŢ9ř˛ő~ ĺŒ]ń´břSS1ĂÆ»Œń_ËmTŒńt´˛ÃK^b˚ćőÞ~ Ý@ŕŁŒIĲ"Ý^ – »Ę9Í@Ź~

4.2 "fragmentation žÍÅ(íŇœ�"

Fragmentation ;ðKžÅ(íŇ~Äŕİ|Ĳffi|ŒC pathological cases of fragmentation ĳ3ś ŕÝ{ÃíŇ´V 100 kbyte/second~X|û0Ł9øĘ~:-) ÎÝ´ŕÝ{Ãž fragmented BÄBOÝÿà~AŇœ"fragmented´čjn-Ù-œ Ť~Bð1ź 10% T 20 AŇŕùfflÝŢŕİ|::@Ż‘ÝG>´ŕţİ|:ÕŕÝjn-Ùb£9ÂÃè fragmentation Ýy¯f~ŕİ|àŒÍ&ðffi˛ÝĳČ

shell> e2fsck -n /dev/sda5 # ’-n’ is important! [stuff deleted - ignore any errors] /dev/sda5: 73/12288 files (12.3% non-contiguous)

39ÍPżıÂÃè ń{&ðêœ Ô Ä9nľb 73 Í&ðˇÝjn39 Íjn-Ùı´X|9 ÍľÄÎŒÍĲKÝÂ~ ĺ3bŒÍ@ŹPÝ˛Ì8˝ğĘ e2defrag ÿİ|àĳ defragment extended-2 jn-Ù~Äĺ3Ý ÌÍ3{SSŢ(ıÎÈ%ffl~AŇŕËŔ defragment ŕ Ýjn-Ù´Ž›n¯ (t?ˇË¯)´ Ő restore n¯´QąŸñŒÍśÝjn- Ù (žÓûİbÝ) tą„ restore n¯~Àfi9ÎtH“ Ý*ż~

4.3 "ÎÍİ|Þ˛ÃÅ¯j;D3 UMSDOS jn-Ùıœ� "

İ|~ľbŒÍjn-ÙÎ»İêõ">ĳt´˛ÃÝ´9ţÎ network filesystem (NFS )~ ĺ3Î3ŒI (486/66) PC ıÿà UMSDOS ĳŕLinux õ DOS/Win ”šÂÃ è ´Ć9I 486 ÎÝ fiĳt´˛ÃàÝ~

4.4 "bP]řİ|ÿĘ iso9660 ÝğŒ�"

İ|~ŕİ|à˚ćŒÍjn-Ùĳt´˛Ã~Äŕ»3ÍĂÝEő-Ùıÿ à9w˛Ã~ à9Í]řţŢÝˇ

• ŸñŒÍ 650 MB Ýèjn~

dd if=/dev/zero of="empty_file" bs=1024k count=650 • QąŸñŒÍextended-2 jn-Ù39Íjnfiî

bash> /sbin/mke2fs empty_file empty_file is not a block special device. Proceed anyway? (y,n) y • àloopback-devices ĳ,î9Íjn

mount -t ext2 -o loop=/dev/loop1 empty_file /mnt • ’űŒřjnÕ /mnt Qąát~ • à cdwrite T cdrecord ĳ::9Íjn ( ÿĺ3ŇÎèÝ ) ÎÎ iso9660-Å¯~ AæŕŔ3/etc/fstab ŔŒÍŇáýŻčw˛ÃÝŢ´ŕ-mŁãŔEčw˛ ÃÝlã´żAˇ /dev/cdrom /cdrom ext2 defaults,ro 0 0 ÏŒÍëĆ“ "ŁŚâ3 dumps"´ÏÞÍëĆ“ "3@Ż‘Łlý0" ( fsck Þžlã˛Ã/Ý ý˛ )~

4.5 "ğø\ãCűáŕ~˛Ã�"

ĺ3b9Í8˝~tśÝğő "cdpranoia" ÿİ|3|ì2]ìţ

<http://www.mit.edu/afs/sipb/user/xiphmont/cdparanoia/index.html> Tïŕİ|Ő "cdda2wav" õ "sox" Ýà)´İ|3 sunsite õÿÝ mirror ıãß <ftp://sunsite.unc.edu/pub/Linux/apps/sound/cdrom/cdda2wav0.71.src.tar.gz> <ftp://sunsite.unc.edu/pub/Linux/apps/sound/convert/sox-11gamma-cb3.tar.gz> cdda2wav Čŕİ|ã˛Ãı8ãÕŒðľfflÝ(TŒJf)ŕŢQąİ| Þÿż‚ .wav jn~ sox İ |Þ wav jnż/ŕ~˛ÃÝcdda }P´ Qąİ|à cdwrite Þÿt´3˛Ãî~ AŇŕÎÿàt śÌÍÝcdrecord´ŕ-mŁÿà sox .‚ cdrecord ‹/HYî .au õ .wav jn~

4.6 "@Ż-Ùąğø0ťSCSI-devices?"

drivers/scsi/scsi.c bXmŁÝč]~ /* * Usage: echo "scsi add-single-device 0 1 2 3" >/proc/scsi/scsi * with "0 1 2 3" replaced by your "Host Channel Id Lun". * Consider this feature BETA.

* CAUTION: This is not for hotplugging your peripherals. As * SCSI was not designed for this you could damage your * hardware !

* However perhaps it is legal to switch on an * already connected device. It is perhaps not * guaranteed this device doesn’t corrupt an ongoing data transfer. */ Please note that this should only be used if your add SCSI-devices at the end of the chain. Inserting new SCSI-devices into an existing chain disturbs the naming of devices (directory /dev) and may destroy the complete content of your harddisk.

4.7 "İ|˙ŢŒEŒÝ˛ÃŘ%�"

İ|~ÄŕŁěŇÝÎAŇ¯\ã˛Ã‘b˚ćÝý0sSS´Kİ»ČĲűť?~

ÏŒÍ›ţˇŕbŒÍİű˛Ã^õŒÍř\˛Ã^~ŕİ|à|ìÝĳČ

cdwrite -v -D /dev/sgc --pad -b $(isosize /dev/scd0) /dev/scd0 or cdrecord -v dev=3,0 speed=2 -isosize /dev/scd0

ŕİ|´/dev/scd0 \ãč]øQąà#Bã/dev/sgc űá˛Ãı~ ÏÞÍ›ţˇŕ^bĺŒÍř\˛Ã~ŕ-mŁàİű˛Ã^ĳ\ã˛Ãˇ

dd if=/dev/scd0 of=cdimage bs=1c count=‘isosize /dev/scd0‘

9ÍĳČĞ!y mkisofs´X|ŕİ|àÏëaXèCÝ]řţˇ õìÝ˛ő~ŽěŇ9Í]řÎ Êàyŕ~˛Ã~

4.8 "Linux İİ|\ã Joliet ˛Ã�"

İ|~tśÝmT (2.0.36 õ|ą) ‹/HYî joliet }P~ŽB¡ŕŁ3 /etc/fstab ıÿà iso9660 õ joliet Ë Í ó 4 ~ Ł ã ß ? 9 č ] ´ ŕ İ | : <http://www-plateau.cs.berkeley.edu/people/ chaffee/joliet.html>.

4.9 "ğøàİű˛Ã^\ã˛Ã�"

ţA!ŕÿàû;ř\˛Ã^Œø~^b˚ćÝľ¡~ěŇŕŁÿàscd-devices (ř\˛Ã^) ĳ\ã ˛Ã~|ì-Î3/etc/fstab ıÝPżˇ

/dev/scd0 /cdrom iso9660 ro,user,noauto 0 0

4.10 "ğøw9řč]Õ˛Ãı�"

à bzip2 |ãĆÍĂÝDź ?¯ gzip T pkzip~9ž;630%ÝÂÃè ~ŕİ|3|ì2]ìţ

<http://www.muraroa.demon.co.uk/>

Instead of writing a true audio-CD, you can optionally convert your wav-audio-files into mp3-audio-files and store them on a ISO-9660 filesystem as regular files. Usually MPEG III gives you a compression of 1:10. Of course, most CD-players are not able to read files... this is the drawback. On the other hand, why not running the music for your next party from harddisk? 18 Gbyte are enough for 3000-4000 titles. :-) A software MPEG III-encoder is available from

<http://www.stud.ifi.uio.no/~larsi/other/8hz-mp3-cheng.tar.gz>

A MPEG III-player is available from

<http://homepages.uni-tuebingen.de/student/michael.hipp/mpg123/>

For recorded speech, you may want to try to reduce its size using shorten or "GSM lossy speech compression":

<ftp://svr-ftp.eng.cam.ac.uk/pub/comp.speech/> <http://kbs.cs.tu-berlin.de/ ~jutta/toast.html>

4.11 "How to make bootable CD-ROMs?"

You must have an 1.44 MB bootable floppy-disk. Create an exact image of this floppy-disk by issuing the command

dd if=/dev/fd0 of=boot.img bs=18k

Place this floppy-image into the directory holding the collection of your files (or into a subdirectory of it, just as you like). Tell mkisofs about this file with the option ’-b’ and also use ’-c’. For details read the file README.eltorito in the mkisofs-distribution.

An interesting application for a custom bootable CD is as a virus-safe DOS- or Windows-system. It saves you the money for the harddisks (if you have a network and use samba to put the user-data on a fileserver). However, this is purely theoretical as nobody reported an actual recipe to me.

Some details about the bootable RedHat CD-ROM is available from <http://www.channel1.com/users/ rodsmith/rhjol-technical.html>.

5. őÞŁX 18

4.12 "How to make CD-ROMs writable somehow?"

There is an overlay-filesystem available for Linux, which is mounted over the CD-ROM and intercepts all writing operations. New and modified files are stored elsewhere, but for the user it looks like the CD-ROM is modified. For more information, see <http://home.att.net/~artnaseef/ovlfs/ovlfs.html>. If that is not enough for your needs: wait for the UDF-filesystem to be supported by Linux or help developing it (see <http://trylinux.com/projects/udf/>.

4.13 "Is it possible to use several writers at once?"

Yes. However, it has been only tested with two writers yet. And you need a kernel patch for more buffers in the SCSI-generic driver ( <ftp://ftp.fokus.gmd.de/pub/unix/cdrecord/alpha>).

4.14 "Which media is the best?"

The german computer magazine "c’t" had a list of tips regarding the blank CD-Rs in their november 1996 issue:

• "No-name" discs are generally not of highest quality and should better not be used. • If a recordable CD is defective, this is likely to apply to the whole batch (if you bought more than one at a time); maybe you are lucky and can at least use the first 500MB of such CD-Rs ...

• Don’t touch the CD-Rs at their shimmering side before writing.

5 őÞŁX

Always remember, that you can still use corrupt CD-ROMs as coasters. :-)

5.1 3 Linux ìŢ

Ž›lãŕÝİű˛Ã^»»3ÍĂEő-Ùıÿà Qąlã|ìÝŕ›ˇ

• fflŒ »Í@-ŕÝ SCSI device? • ,Ż-P»Í@-ŕÝİű˛Ã^˘ • İİ|à!XÝ8˝t´˛Ã˘

AŇŕÝİű»3ÍĂÝEő-ÙıÿàÝŢ´Ĳİ»ŕb{˝Ő MTŕóÝŒÍûÝ{˝~ If it works under the other operating system and you use loadlin to boot Linux, then that is your problem. Loadlin makes a warm-boot with most of the hardware already initialized and that confuses the Linux-kernel.

5.2 Error-message: No read access for ’dev=2,0’.

Under Linux, some versions of the C-library are incompatible (buggy), so that an application linked against one version will not work with another. An example for an error triggered by pre-compiled binaries is the following:

[root@Blue /dev]# cdrecord -eject dev=2,0 cdrecord: No such file or directory. No read access for ’dev=2,0’.

5.3 ÿ»3 DOS Œÿà

Őÿà Linux~3 DOS 9ìHĎC’ffl SCSI ,Ż-PÎŒ˝ĲæpÝ ˛ő~ Linux ôÎĲŘÓ Ý[˘b¯

5.4 t´Ä-ıb SCSI ý0

;ð9řý0KÎã|ìÝÏţXĘWÝ

• SCSI bus þzdis-/reconnect Ř» • {˝œ"Ţ • {˝łû (TŇİ|à5.1. Ý]řŇã)

3Ĳ9›ţì SCSI devices mŁã SCSI bus ı dis- and reconnect Ł‚~ AŇþK9ÍŘ»ÝŢ´b řİűá˛Ã^İ»3Ś´˛Ã‘sSSőÞ~ LÍÎNCR 53c7,8xx SCSI ,Ż-Pžï’Ŕt9ÍŘ»´ŕt?›lãŒìˇ

NCR53c7,8xx SCSI support [N/y/m/?] y always negotiate synchronous transfers [N/y/?] (NEW) n allow FAST-SCSI [10MHz] [N/y/?] (NEW) y allow DISCONNECT [N/y/?] (NEW) y

6 b` (9ðË)

Alan Brown <alan@manawatu.net.nz> Art Stone <stone@math.ubc.ca>

had the idea to put non-ISO-9660 filesystems on a CD Bartosz Maruszewski <B.Maruszewski@zsmeie.torun.pl>

reported spelling mistakes Bernhard Gubanka <beg@ipp-garching.mpg.de>

noticed the need of a recent version of mount to utilize the loopback device

Robert Doolittle <bob.doolittle@sun.com> good arguments for dropping cdwrite from the HOWTO Brian H. Toby

polished the wording.

Martin Schulze <joey@Infodrom.North.DE> gave information about the cdwrite-mailinglist Dale Scheetz <dwarf@polaris.net>

helped improving the section about creating the cdimage. Don H. Olive <don@andromeda.campbellsvil.edu> URL of the mkhybrid tool Erwin Zoer <ezoer@wxs.nl> Gerald C Snyder <gcsnyd@loop.com>

tested writing of an ext2 CD-ROM (see 4.4) Janne Himanka <shem@oyt.oulu.fi>

pointer to kernel patch to read Joliet CD-ROMs Joerg Schilling <schilling@fokus.gmd.de> information about cdrecord Jos van Geffen <jos@tnj.phys.tue.nl>

noted the problem in 4.9.

Markus Dickebohm <m.dickebohm@uni-koeln.de> Jesper Pedersen <jews@imada.ou.dk> Pierre Pfister <pp@uplift.fr>

helped to develop the recipe on 1:1 copies. Rick Cochran <rick@msc.cornell.edu>

hint about dis-/reconnect disabled by default in the ncr driver Stephan Noy <stnoy@mi.uni-koeln.de>

information and experience about writing audio-CDs Stephen Harris <sweh@mpn.com>

contributed hint about writing audio-CDs The Sheepy One <kero@escape.com>

suggested using defective CD-ROMs as coasters for drinks Martti.Rahkila@hut.fi

Reported problem with pre-initialized writers when booting via loadlin. End of the Linux CD-Writing HOWTO