
OpenCBM 0.4.2 Users GuideMi
hael Klein, nip�
64.org , Spiro Trikaliotis, 
bm4win�trikaliotis.net , Wolfgang Moser d81.de 2007-11-18This do
ument des
ribes the OpenCBM pa
kage, a Linux kernel module and Windows kernel mode driver, anda few user spa
e support programs to 
ontrol and use serial devi
es as used by most Commodore (CBM) 8-bitma
hines.Contents1 Overview 31.1 Introdu
tion to OpenCBM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.2 Supported operating systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41.3 Supported CBM hardware . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41.4 Cables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 News/Changelog 63 Upgrading OpenCBM from an older installation 94 Installation 94.1 Installing OpenCBM on Linux (
bm4linux) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104.1.1 Compile-time 
on�guration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104.1.2 Compilation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104.1.3 Loading the module . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104.1.4 Troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114.1.5 Devi
e a

ess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114.1.6 Runtime 
on�guration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.1.7 Se
urity 
onsiderations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.2 Installing OpenCBM on Windows (
bm4win) . . . . . . . . . . . . . . . . . . . . . . . . . . . 135 Che
king if the installation is 
omplete 146 Uninstallation/Removal 166.1 Uninstalling OpenCBM on Linux (
bm4linux) . . . . . . . . . . . . . . . . . . . . . . . . . . . 166.2 Uninstalling OpenCBM on Windows (
bm4win) . . . . . . . . . . . . . . . . . . . . . . . . . . 16



CONTENTS 27 Utilities 167.1 inst
bm (Windows only) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177.1.1 inst
bm invo
ation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177.1.2 inst
bm Examples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187.2 
bm
trl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197.2.1 Command stru
ture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197.2.2 A
tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227.2.3 
bm
trl Examples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247.3 
bmformat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257.3.1 
bmformat invo
ation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 267.3.2 
bmformat Notes for 1571 drives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 277.3.3 
bmformat Examples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 277.4 
bmforng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 277.4.1 
bmforng invo
ation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287.4.2 
bmforng Notes for 1571 drives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297.4.3 
bmforng Examples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297.5 d64
opy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297.5.1 d64
opy invo
ation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297.5.2 d64
opy Examples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 317.6 
bm
opy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 327.6.1 
bm
opy invo
ation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 327.6.2 
bm
opy Examples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337.7 rpm1541 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337.7.1 rpm1541 usage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337.7.2 rpm1541 Example . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.8 �ash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.8.1 �ash usage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.8.2 �ash Example . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.9 morse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.9.1 morse usage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347.9.2 morse Examples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 358 OpenCBM API 358.1 Prepro
essor ma
ros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35



1. Overview 38.2 Enumeration types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 358.3 Generi
 types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368.4 Fun
tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368.4.1 Basi
 I/O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368.4.2 Low-level port a

ess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 378.4.3 Helper fun
tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388.4.4 PetSCII fun
tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388.4.5 Parallel Burst fun
tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.4.6 libd64
opy TODO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.4.7 lib
bm
opy TODO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399 Known bugs and problems 3910 Mis
 4010.1 Credits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4010.2 Contributions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4010.3 Feedba
k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411 OverviewThe popular Commodore 8-bit home-
omputers like the C-64 and the VIC-20 are using a 
ustom serial busto talk to atta
hed devi
es (disk drive, printer). The OpenCBM kernel module provides an interfa
e tothis so-
alled IEC bus at the level of simple TALK and LISTEN 
ommands, similar to the one provided bythe Commodore kernel routines. Additionally, some higher and lower level bus 
ontrol is available as well,allowing for full 
ontrol of the bus. The serial devi
es are 
onne
ted to the PC's parallel port via an XM1541or XA1541 
able and, optionally, an XP1541 or XP1571 add-on 
able. For 
ables, 
f. 1.4 (
able).1.1 Introdu
tion to OpenCBMThis is version 0.4.2 of OpenCBM, a kernel devi
e driver for the serial CBM bus (C64, VIC-20, et
.) forLinux and Windows. OpenCBM is a re-join of the two proje
ts 
bm4linux (latest standalone version: 0.3.2)and 
bm4win (latest standalone version: 0.1.0a). It should be noted that both proje
ts were highly relatedfrom the beginning, as 
bm4win 0.1.0 was based on 
bm4linux 0.3.2.Open
bm should work with any devi
es that understand the "normal" talk and listen 
ommands of the CBMIEC bus. It has been tested with several 1541, 1541-II, 1571 and 1581 drives, and a MPS-1200 pritnter. 1541
lones like the O
eani
 OC-118 have also been reported to work.The following 
able types are supported:
• XM1541 and XA1541 (
bm4linux version >= 0.2.1, 
bm4win version >= 0.1.0)



1. Overview 4
• XP1541 (
bm4linux version >= 0.2.0, 
bm4win version >= 0.1.0)
• XP1571 (
bm4linux version >= 0.2.4, 
bm4win version >= 0.1.0)
• Modi�ed XE1541 (only on Linux, obsoleted by the XM1541, see `LINUX/
on�g.make')More information on the di�erent 
able types 
an be found in 1.4 (
able).This pa
kage is provided `as is', no warranty of any kind will be taken for any damage or data loss 
ausedby it or by any use of it.*** WARNING *****************************************************HOTPLUGGING 
an KILL your hardware.Do not 
onne
t anything to the parallel port while the system or a drive is up.Always SHUT DOWN, CONNECT, REBOOT.Again, absolutely NO WARRANTY.*****************************************************************1.2 Supported operating systemsOpenCBM supports the following operating systems:
• Linux distributions based on the Linux kernels 2.4 and 2.6; Kernels based on 2.0 and 2.2 might stillwork, but have not been tested for ages. For Linux, i386 and AMD64 ar
hite
tures have been testedso far.
• Windows NT 4.0, 2000, XP, Server 2003 and Vista. The i386 ar
hite
ture is fully supported; addition-ally, there are experimental AMD64 and iA64 versions available. Note that OpenCBM will not workon Vista 64 bit versions, as the driver is not signed.1.3 Supported CBM hardwareCurrently, OpenCBM supports the following CBM devi
es:
• VIC 1541 (all variants, in
luding VIC 1540 and 
lones)
• VIC 1570
• VIC 1571
• VIC 1581 (not with d64
opy, not with 
bmformat or 
bmforng)
• The IEC2IEEE ( http://home.ar
or.de/jo
hen.adler/ajnhome.htm ) adapter
• other CBM IEC drives, printers, and 
ompatibles (only with 
bm
trl)



1. Overview 51.4 CablesFirst of all, note that you need a parallel port 
annot dire
tly to your system bus on your ma
hine. That is,the parallel port should be on your mainboard, or it should reside on a ISA 
ard. A PCI 
ard might work,but we have not need mu
h su

ess with them, 
f. 9 (Known Bugs). Note also that a USB-to-parallel port
onne
tor will not work by design!A standard X(E)1541 
able won't work with this driver. In fa
t, there will probably never be a multitaskingOS whi
h works with one of these, that's why we 
all it XM1541, M for Multi tasking. Anyway, if you havea XE1541, the ne
essary modi�
ation is simple:Ex
hange pins 5 & 6 on the Commodore DIN plugThe ACK line is the only line on a PC parallel port that 
an generate a hardware interrupt. This way, weget an interrupt when the devi
e releases the DATA line to signal "ready to re
eive". Without an interrupt,you would have to poll for this signal about every 100us, whi
h is ina

eptable for any multitasking system.Be sure to have your parallel port 
on�gured to use an IRQ, usually 7 or 5, but both are often also used bysound
ards.(ASCII art taken from the StarCommander README :))The PC parallel plug (male DB-25 
onne
tor):PaperEnd BusySele
tIn | | A
k Data 7 - Data 0 Strobe| | | | +-------------+-------------+ |V V V V | | V+------------------------------------------------------+| 13 12 11 10 9 8 7 6 5 4 3 2 1 || o o o o o o o o o o o o o |+-+ +-+| o o o o o o o o o o o o || 25 24 23 22 21 20 19 18 17 16 15 14 |+--------------------------------------------------+| | ^ ^ ^ ^+-------------+-------------+ | | | |Ground Sele
t | | AutoFeedInit ErrorThe Commodore drive serial bus plug (male 6-pin DIN 
onne
tor) looks like:Reset|V+-------+ +-------++-+ +-+ +-+| 5 1 |Data --> | o 6 o | <-- SrqIn| o || 4 2 |Clk --> | o 3 o | <-- Gnd| o |



2. News/Changelog 6+-+ +-++-----------------+|̂AtnThis is the XE1541 
able (won't work with this driver):CBM drive serial port PC parallel port2 Gnd ---------- 18-25 Ground3 Atn --------+---- 13 Sele
tIn+->|-- 1 Strobe4 Clk --------+---- 12 PaperEnd+->|- 14 AutoFeed5 Data -------+---- 11 Busy+->|- 17 Sele
tIn6 Reset ------+---- 10 A
k+->|- 16 InitThis is the XM1541 (pins 5 & 6 on the CBM end ex
hanged)CBM drive serial port PC parallel port2 Gnd ---------- 18-25 Ground3 Atn --------+---- 13 Sele
tIn+->|-- 1 Strobe4 Clk --------+---- 12 PaperEnd+->|- 14 AutoFeed6 Reset ------+---- 11 Busy+->|- 17 Sele
tIn5 Data -------+---- 10 A
k+->|- 16 InitBesides the XM1541, a XA1541 
able is also supported. That 
able 
onsists of the same 
onne
tions asthe XM1541, but instead of using diodes, it uses transistors whi
h drive the lines better. Be
ause of thisdi�eren
e, the logi
 for outputs is reversed between the XA1541 and the XM1541.Additionally to the 
able types above, OpenCBM also supports XP1541 and XP1571 parallel 
ables, whi
hhave to be used in 
onjun
tion with the XM1541 or XA1541 
able.For more information about the di�erent supported 
ables (XM1541, XA1541, XP1541, XP1571) 
an beobtained on the Star Commander homepage ( http://sta.
64.org/x
ables.html )2 News/ChangelogOpenCBM v0.4.2 (2007-11-18):
• Windows:



2. News/Changelog 7� Added upgrade instru
tions to the manual (3 ())� The 0.4.1 Windows binary release was not wrong, but the resulting binary �les were way tobig. Additionally, the do
umentation was missing. Fixed that. (Found by Joe Forster)OpenCBM v0.4.1 (2007-11-11):
• General:� Issue a UNLISTEN after a su

essfull 
bm_
lose(). This was a deviation from the originalproto
ol. I don't know if this has any pra
ti
al impli
ations.� When doing transfers, give the kernel time to `breath' between the singled bytes (
ode wasalready there, but erroneous) (found by Till Harbaum)
• Linux driver:� The build system is more robust regarding the shell used. It now spe
i�
ally asks for bash.� Fixed build errors with newer Linux kernels (Spiro Trikaliotis, Frédéri
 Brière)� Fixed build errors with AMD64 targets (Spiro Trikaliotis, Frédéri
 Brière)� Implementation of 
bm_setrelease() was wrong, as only only lines was modi�ed (�xed by TillHarbaum)� Remove all �les on uninstall
• Windows driver:� If the parallel port supported neither ECP nor EPP, OpenCBM refused to load. Fixed this.OpenCBM v0.4.0 (2006-04-28):
• General:� Reorganized stru
ture so 
bm4win and 
bm4linux 
ompile from the same sour
es� Fixed many minor and major errors� Added mnib36 ( http://rittwage.
om/
64pp/dp.php?pg=mnib ) support� 
bmforng : New tool, 
f. 7.4 (
bmforng)� rpm1541 : New tool, 
f. 7.7 (rpm1541)
• General, Windows spe
i�
:� Use a free build instead of a 
he
ked build. This signi�
antly redu
es the memory footprint.� 
ompiles for AMD64, iA64, i386 (Windows only)� VDD to allow DOS programs to a

ess 
bm4win� new unit �le for Delphi, to allow to a

ess 
bm4win from Delphi� New proje
t OpenCBMvi
e for debugging with the help of VICE ( http://www.vi
eteam.org/). For this, a spe
ial version of VICE is needed.
• Linux driver:� Fixed kernel sour
e dire
tory (Dirk Jagdmann)� Fixed installation with GNU 
oreutils head (Dirk Jagdmann)� Added 
orre
t module installation dir for Linux 2.6 (Dirk Jagdmann)� Added des
riptions for module parameters (modinfo 
bm) (Dirk Jagdmann)� Added "smart reset" for 
bm4linux: Delay the reset until all drives are ready.
• Windows driver:



2. News/Changelog 8� Only a

ess the bus if the parallel port was su

essfully a
quired.� Added ECP and EPP support into NT4 driver (allowing XP1541 
able to be used there)� On reset, do not wait a �xed timeout anymore, just wait until all drives are ready again
• inst
bm:� �lo
k , �
abletype: New options� �automati
 is default now, new option �on-demand for old behaviour� Added -V (�version) 
ommand-line option� Reworked start of driver. It was unloaded and loaded before, whi
h does not make sense
• 
bm
trl:� 
bm
trl popen, 
bm
trl p
ommand to do ASCII -> PETSCII 
onversions� 
bm
trl status , 
bm
trl dir : Output the status on stdout, not stderr� 
bm
trl lo
k , 
bm
trl unlo
k : New 
ommands� 
bm
trl read , 
bm
trl write: New 
ommands� Added �version and �help 
ommand-line arguments.� 
bm
trl 
hange drive: New fun
tion (heavily based on Joe Forster/STA's "TDCHANGE"from SC, used with permission)� 
bm
trl dete
t outputs whether we have a parallel 
able
• 
bm
opy:� Fixed some timing problems whi
h resulted in hanging in rare 
ases;� Cosmeti
al �x: The devi
e status is written on a separate line on exit.� Fixed some ra
es between PC and drive 
ode in the transfer fun
tions serial1, serial2, parallel� New option �transfer=auto, whi
h is default and �nds out the best transfer method for the
urrent setup.� Do not use $14 in the �oppy drive as temporary variable, but $86. This �xes a problem withRex-DOS.� Do not trash the �le on the PC side if aborted with Ctrl+C.
• d64
opy:� Fixed some timing problems whi
h resulted in hanging in rare 
ases;� �warp is default now; New option �no-warp for disabling it.� did not re
ognize .d71 �les as valid images; �xed that.� Fixed some ra
es between PC and drive 
ode in the transfer fun
tions serial1 , serial2 , parallel� New option �transfer=auto, whi
h is default and �nds out the best transfer method for the
urrent setup.� Do not use $14 in the �oppy drive as temporary variable, but $86. This �xes a problem withRex-DOS.� Do not trash the �le on the PC side if aborted with Ctrl+C.
• API:� 
bm_dete
t_xp1541(): New fun
tion� 
bm_ie
_setrelease(): New fun
tion� 
bm_ie
_set(), 
bm_ie
_release(): Extended API to allow setting/resetting more thanone line at the same time
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• Build pro
ess (Windows):� reworked build pro
ess (DDKBUILD_START.BAT )� DDKBUILD_LOCAL.BAT 
ontains settings for the CC65 build pro
ess, now.� ddkbuild_lo
al.bat.sample added as sample for a DDKBUILD_LOCAL.BAT �le� postbuild_lo
al.bat.sample added as sample for a POSTBUILD_LOCAL.BAT �le
• Build pro
ess (Linux):� Moved make�les into LINUX dire
tory; thus, use make -f LINUX/Make�le to 
ompile now.
bm4linux 0.3.3 (NEVER RELEASED!)
• do
umentation in �help for d64
opy and 
bm
opy �xed: now, it is 
learly stated that a XP 
ablemust be used in 
ombination with a serial 
able, not as only one. (Spiro Trikaliotis)
• �xed 
rash with unkown long options in d64
opy, 
bmformat and maybe 
bm
opy (Spiro Trikali-otis)
• 
bm
trl upload a

epts - as �lename now (read from stdin)
• 
bm
trl download takes optionally a �le name argument (Spiro Trikaliotis)
• libd64
opy failed to re
ognize .d71 images as valid images. Be
ause of this, you 
ould not write a.d71 image ba
k to a real �oppy drive
• d64
opy : If you 
opy a dis
 to an image whi
h already exists, the error information was notremoved from the �le if ne
essary. This is �xed now. (Spiro Trikaliotis)
• libd64
opy : Fixed a 
rash on exit of d64
opy if a .d64 �le grows.
• parport_enumerate()-�x for kernels>=2.6.4
• new io
tl CBMCTRL_CLEAR_EOI and API fun
tion 
bm_
lear_eoi() (Robert Norris)
• minor (still 
ompatible) API 
hanges (Spiro Trikaliotis)
• 
bmformat : make sure disk name is 0-terminated (Spiro Trikaliotis)3 Upgrading OpenCBM from an older installationCurrently, OpenCBM does not support a upgrade other than 
ompletely uninstalling it, and re-installingit from s
rat
h. Have a look at the uninstall instru
tions for Linux (6.1 ()) and the 
orresponding installinstru
tions (4.1 ()) or for Windows (6.2 (), 4.2 ()).4 InstallationDepending on the system you are running OpenCBM on, there are di�erent ways to install OpenCBM. Usethe appropriate 
ategory for you:



4. Installation 104.1 Installing OpenCBM on Linux (
bm4linux)The kernel module (
bm.o) does not require any kernel pat
hes and should 
ompile right out of the box, atleast with kernel 2.2.x, 2.4.x and 2.6.x, but 2.0.x might still work as well.If you intend to modify the drive routines for `d64
opy' and `
bmformat' you also needa 
rossassembler. `LINUX/
on�g.make' 
omes with rules for A.Fa
hat's `xa' (available fromhttp://www.�oodgap.
om/retrote
h/xa/ or http://www.lb.shuttle.de/pu�n/
bm4linux/ ; Note: xa has notbeen tested lately, and might not work anymore) and Ullri
h von Bassewitz' `
l65' (
omes with 

65,http://www.

65.org/ ). Starting with version 
bm4linux 0.2.3, OpenCBM in
ludes pre
ompiled 6502 bi-naries, so as long as you don't tou
h the .a65 �les, there's no need for a 
rossassembler.This pa
kage 
omes with a .spe
 �le for those who want to build binary .RPMs. See the RPM do
umentation(outside of this paper) for details about the build pro
ess. Additionally, all �les needed to built Debian .DEBpa
kages are in
luded. If you upgrade from a previous (non-RPM and non-DEB) version and want to installa pa
ketized binary version (RPM or DEB), don't forget to remove the old �les hanging aroung (just do"make uninstall", preferably in the *old* sour
e dire
tory. For a >= 0.4.0 version of OpenCBM, 
hange theline to "make -f LINUX/Make�le uninstall".).4.1.1 Compile-time 
on�gurationThe 
ompile-time 
on�guration is lo
ated in `LINUX/
on�g.make'. Che
k the KERN_FLAGS line if you'rerunning kernel 2.0.x or if you don't want to use the Linux parport subsystem for some reason. Same goesfor SMP ma
hines.4.1.2 CompilationType
• make -f LINUX/Make�le (no root privileges required)to build the kernel module, libraries and utility programs (no root privileges required),
• make -f LINUX/Make�le dev (as root; only needed if you do not use UDEV (http://en.wikipedia.org/wiki/Udev )to 
reate the 
hara
ter devi
e "/dev/
bm" with major 10 and minor 177 (this number is registered, soit shouldn't 
ollide with anything else :)). Finally
• make -f LINUX/Make�le install (as root)will install all ne
essary stu� to /usr/lo
al/... (
an be 
hanged in `LINUX/
on�g.make')4.1.3 Loading the moduleIf you're using the parport subsystem (whi
h is default), you should now be able to load the driver moduleby issuing (as root)
• /sbin/depmod
• /sbin/modprobe parport (unless parport is 
ompiled into the kernel, or already loaded)
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• /sbin/modprobe 
bm lp=your_lp (usually 0, whi
h is default); if you only have one parallel port, you
an also use /sbin/modprobe 
bm instead)or, when built with -DDIRECT_PORT_ACCESS:
• /sbin/modprobe 
bm port=your_ioport irq=your_irq (default is 0x378 for port, 7 for irq)Che
k /var/log/messages if the 
orre
t 
able type was re
ognized (XA1541/XM1541).4.1.4 TroubleshootingFinding the 
ause of a failure 
ondition 
an be hard. Anyway, the following tips might help you:
• Che
k /var/log/messages; it might give you some hints.
• If you are using the parport subsystem (no -DDIRECT_PORT_ACCESS):� the port might be o

upied by another devi
e (e.g. `lp.o') 
bm.o does NOT support port sharing(wouldn't work anyway). Enter 
at /pro
/parport/port/devi
es to �nd out.� parport_p
 might not use an IRQ. /et
/modules.
onf should 
ontain something like:alias parport_lowlevel parport_p
options parport_p
 io=0x378 irq=7Che
k the interrupts with 
at /pro
/interrupts .
• Using dire
t port a

ess (with -DDIRECT_PORT_ACCESS):� The port/IRQ might o

upied by another driver (e.g. parport.o) Enter 
at /pro
/interrupts and
at /pro
/ioports to �nd out.4.1.5 Devi
e a

essAs a �rst test, try something simple like
• 
bm
trl 
ommand 8 I0: (assuming drive 8)
• 
bm
trl status 8(no root privileges required)Failure 
an be 
aused by:
• Possibly, the shared library in /usr/lo
al/lib/ 
annot be found; in this 
ase, add /usr/lo
al/lib/to /et
/ld.so.
onf and exe
ute ld
on�g (as root)
• You might not have the ne
essary rights to the /dev/
bm devi
e; try 
hmod 777 /dev/
bm
• in
orre
t module parameters
• wrong BIOS settings (esp. IRQ)
• broken 
able
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on�gurationMost probably, you will want to add this to /et
/modules.
onf to have the driver loaded on demand: (the�le is 
alled /et
/
onf.modules on some older SuSE systems)alias 
har-major-10-177 
bmoptions 
bm [options℄With [options℄ being one or more of:
• lp=*lp* (parport only, as used in /sbin/modprobe above)
• irq=*irq* (dire
t port only, as used in /sbin/modprobe above)
• port=*port* (dire
t port only, as used in /sbin/modprobe above)
• 
able=*n* for
e 
able type:� -1 for autodete
tion (default)� 0 for XM1541 (non-inverting)� 1 for XA1541 (inverting)
• reset=*n* initializing behaviour:� -1 smart IEC reset (dire
t port default); only 
hange the status of the reset line if it was set onstart� 0 no IEC reset on driver start� 1 for
e IEC reset (parport default); always reset the devi
e on driver start4.1.7 Se
urity 
onsiderationsBy default, OpenCBM installs the devi
e driver so that anyone has a

ess to the CBM devi
es:$ ls -l /dev/
bm
rw-rw-rw- 1 root root 10, 177 2007-11-11 14:34 /dev/
bmYou might want to 
hange this behaviour to 
ontrol more spe
i�
ally who is allowed to use OpenCBM, andwho is not.The best way is to de�ne a group (for example, `
bmuser') and restri
t the a

ess rights to the owner (root)and this group (
bmuser) only.I assume you already have de�ned a group `
bmuser', for example, by using groupadd(8) (all Linux variants)or addgroup(8) (all Debian based Linux distributions).Now, you 
an restri
t the a

ess by two di�erent means, depending upon if you are using devfs or udev:
• If you are using devfs (all Linux kernels prior to 2.6.0), this 
an be done by issuing the 
ommands
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hmod 660 /dev/
bm$ 
hgrp 
bmuser /dev/
bm$ ls -l /dev/
bm
rw-rw---- 1 root 
bmuser 10, 177 2007-11-11 14:34 /dev/
bm
• If you are using udev (newer 2.6.x kernels) instead, you have to modify the �le /et
/udev/rules.d/45-open
bm-parallel.rules. It looks like follows:ACTION!="add", GOTO="open
bm_plugin_xa1541_rules_end"# xa1541/xm1541 parallel port driverKERNEL=="
bm", GROUP="root", MODE="0666"LABEL="open
bm_plugin_xa1541_rules_end"To 
hange the group to another one, 
hange the part `root' in `GROUP="root"' by the name of thegroup you want to use. To 
hange the a

ess mode, 
hange `MODE="0666"' to `MODE="0660"', soyour �les looks like:ACTION!="add", GOTO="open
bm_plugin_xa1541_rules_end"# xa1541/xm1541 parallel port driverKERNEL=="
bm", GROUP="
bmuser", MODE="0660"LABEL="open
bm_plugin_xa1541_rules_end"For your 
hanges to take e�e
t, issue$ rmmod 
bm$ modprobe 
bmYou might also want to adjust the �le `sys/linux/45-open
bm-parallel.rules', whi
h is used when in-stalling the OpenCBM driver out of the sour
e pa
kage.Congratulation, you have su

essfully set up your OpenCBM installation!4.2 Installing OpenCBM on Windows (
bm4win)WARNING! If you have already installed a previous version of CBM4WIN on your ma
hine, you have touninstall it before installing a new version. For this, go to the dire
tory where the old version is lo
ated, andenter inst
bm �remove.First of all, Windows must know about the driver. For this, we must install it with the inst
bm tool. Thisis done as follows:
• Make sure you have a supported operating system up and running.
• You need administrator privileges on the Windows ma
hine to perform the following a
tions.
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• At �rst, you have to make sure you have the needed hardware ready. Do the following:� Get your supported drive 1.3 ().� Moving 
ables with equipment turned on 
an damage either your PC, and/or the drive, so, be
arefull!� Thus, swit
h o� your PC and your VIC 15xx drive!� Conne
t your XA1541 or XM1541 
able to your PC. If you have a parallel port 
able (XP1541),
onne
t that one, too.� Conne
t your VIC 15xx �oppy drive to the 
able� Swit
h on the PC.
• Just download the binary pa
kage, and unpa
k it into an arbitrary dire
tory.
• Get a 
ommand-line (Start/Run, and type "
md.exe"), 
hange into the dire
tory you unpa
kaged thedrivers into (with "
d").
• Type "
d exe"
• Type "inst
bm" and 
he
k the outputs. Its last line should look like No problems found in 
urrent
on�guration. In this 
ase, you are done. In some rare 
ases, inst
bm will suggest a reboot, whi
h youshould follow.
• You might want to have a look at the possible options for inst
bm. They are available by typing"inst
bm �help". Also, 
f. 7.1 (inst
bm).
• If you had to reboot in the previous step, do the following:� Go to a 
ommand-line, and 
hange into the dire
tory you unpa
kaged the drivers into again.� Type "
d exe"� Type "inst
bm �
he
k". There should not be any further suggestion for a reboot. If there is, donot pro
eed, but 
onta
t me instead.
• If you want to use another port than LPT1, you must tell this to the driver. I assume you want to useLPTX, with X being the 
orre
t value, then type: "inst
bm �lpt=X �update"5 Che
king if the installation is 
ompleteAfter you installed OpenCBM (
f. 4 (Installation), it is wise to 
he
k if the installation works as expe
ted.For this, do the following:
• Swit
h on the �oppy drive. Depending on the type of 
able you are using (XA1541 or XM1541) andthe parallel port of your PC, the drive might keep spinning endless now, be
ause it is 
ontinuouslyresetted.
• Type "
bm
trl reset" and press enter. If it does not already, the red �oppy drive LED should light up,and the drive should start spinning. After approximately one se
ond (up to �ve se
onds in the 
ase ofa 1581), the red LED should swit
h o� again, and the drive stops spinning.
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• Now, type "
bm
trl status 8" to get the status (error) 
ode from the atta
hed �oppy drive. If everythingworks �ne, your drive should answer with its identi�
ation string. For a 1541, this is something like73,
bm dos v2.6 1541,00,00 , while for a 1571, this line looks like 73,
bm dos v3.0 1571,00,00 . Theremight also be some variant of this line, depending on the �rmware version of your drive.
• Type "
bm
trl status 8" to get the status (error) 
ode from the �oppy drive again. As the power onmessage has been read, your drive should answer with a 00, ok,00,00 string.
• Type "
bm
trl dete
t". This 
ommand tries to dete
t the types of drive whi
h are 
onne
ted on the
able. You should see the drive whi
h you posess.
• Now, we want to 
he
k if we 
an send anything to the �oppy drive. Remove any diskette from thedrive and press "
bm
trl open 8 15 I0". (Make sure the "I" is an upper-
ase "I". A lower-
ase "I" willnot work!) This 
ommand tries to initialize the disk. Anyway, sin
e there isn't a disk in the drive, anerror o

urs. You should hear the �oppy spinning, and in 
ase of a 1541, the R/W-head should startbumping. After some se
onds, the red LED starts starts �ashing, indi
ating that an error o

urred.
• Now, try again "
bm
trl status 8" to get the status (error) 
ode from the �oppy drive. As an erroro

urred before, an error string should be displayed. For my setup, it is the "21,read error,18,00"string. Furthermore, the red LED should stop �ashing.If you have 
ome so far, you are sure that you send 
ommands to the �oppy, and re
eive answers from it.This is very good so far. Furthermore, don't pani
: you do not have to enter these 
ommands over and overagain, these are only tests to make sure that anything is 
orre
tly installed.Now, let's pro
eed. If you have a D64 �le or a �oppy dis
 ready, you 
an try transferring it over the 
able.Do not use all of the following 
ommands, but only the ones you want to perform.
• If you want to transfer an existing �oppy from the drive to the PC, use the following 
ommand:"d64
opy 8 A.D64", while repla
ing A.D64 by the name you want to give to the �le.
• WARNING THE FOLLOWING COMMAND OVERWRITES ANYTHING THAT WASON THE FLOPPY BEFORE, so make sure you do not need that �oppy anymore.If you have a D64 or D71 on your PC, and you want to write it to a new, already formatted dis
, enter"d64
opy A.D64 8" if the �le is 
alled A.D64.
• WARNING THE FOLLOWING COMMAND OVERWRITES ANYTHING THAT WASON THE FLOPPY BEFORE, so make sure you do not need that �oppy anymore.If you have a dis
 you want to format, you have two options: Either use the 
ommand "
bm
trl
ommand 8 N0:NAME,ID", or use the 
bmformat program, 
f. 7.3 (
bmformat), or the 
bmforngprogram, 
f. 7.4 (
bmforng).If you want to 
ompletely remove the 
bm4win driver from your ma
hine, you 
an do so by issuing a "inst
bm�remove" 
ommand.You 
an have a look at the available 
bm
trl 
ommands by issuing 
bm
trl on your 
ommand line, or look at7.2 (
bm
trl). For the other programs, you get help by issuing the "�help" option, or look at the appropriatese
tion in 7 (utilities).



6. Uninstallation/Removal 166 Uninstallation/RemovalDepending on the system you are running OpenCBM on, there are di�erent ways to remove OpenCBM fromyour system. Use the appropriate 
ategory for you:6.1 Uninstalling OpenCBM on Linux (
bm4linux)When running OpenCBM on Linux, you need the sour
e distribution to remove it from your ma
hine. Justrun the following 
ommands with root privileges to remove it:
• rmmod 
bm (to ensure the module is not loaded anymore)
• make -f LINUX/Make�le uninstall (to remove OpenCBM from the system)If you are uninstalling OpenCBM to upgrade it, pro
eed with 4.1 ().6.2 Uninstalling OpenCBM on Windows (
bm4win)When running OpenCBM on Windows, just run the following 
ommands with administrative rights toremove it:
• <

• Get a 
ommand-line (Start/Run, and type "
md.exe"), 
hange into the dire
tory you unpa
kaged thedrivers into (with "
d").
• Type "
d exe"
• Type "inst
bm -r" and 
he
k the outputs.
• If the outputs from the previous 
ommand do not report su

ess, reboot the ma
hine. OpenCBM willbe removed on next reboot.If you are uninstalling OpenCBM to upgrade it, pro
eed with 4.2 ().7 UtilitiesAs the kernel driver is quite useless for itself, the following utility programs are in
luded with this pa
kage:
• 
bm
trl
ommand line utility for dire
t devi
e a

ess at talk/listen level.
• 
bmformatfast 1541 disk formatter (for 1541, 1570 and 1571 drives).
• 
bmforngfast 1541 disk formatter (for 1541, 1570 and 1571 drives).
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• d64
opy
opies .d64 images to 1541 
ompatible drives and vi
e versa. Type `d64
opy -h' to get a list of validoptions. Use the devi
e number to address the disk drive, e.g. `d64
opy -t serial2 8 img.d64'.This version 
ontains the StarCommander Turbo and Warp routines and 
ustom transfer routines aswell as parallel 
able (XP1541) support. These are the ben
hmarks for Mi
hael Klein's old Pentium-200/MMX system (se
onds)mode write readparallel turbo 54.02 53.30parallel warp 32.47 29.56serial1 turbo 168.59 168.58serial1 warp 183.57 158.87serial2 turbo 95.02 95.26serial2 warp 88.29 80.57
• 
bm
opyfast 1541/1570/1571/1581 �le 
opier.
• rpm1541 demodetermines the drive rotation speed of 1541, 1570 and 1571 drives.
• �ash demo�ashes the LED of 1541, 1570 and 1571 drives.
• morse demomorses arbitrary texts with the help of the LED of 1541, 1570 and 1571 drives.7.1 inst
bm (Windows only)inst
bm is used on Windows to install the OpenCBM driver.7.1.1 inst
bm invo
ationSynopsis: inst
bm [options℄-h, �helpdisplay help and exit.-V, �versiondisplay version information about 
bm4win.-r, �removeremove (uninstall) the driver.-e, �enumpportre-enumerate the parallel port driver.



7. Utilities 18-u, �updateupdate parameters if driver is already installed.-l, �lpt=*no*set default LPT port to number *no* . For example, for LPT2, use �lpt=2 .If not spe
i�ed, or �lpt=0 is spe
i�ed, use the �rst parallel port.-t, �
abletype=*TYPE*set 
abletype to *TYPE* , whi
h 
an be auto, xa1541 or xm1541 .If not spe
i�ed, �
abletype=auto is assumed.-L, �lo
k=*WHAT*automati
ally lo
k the driver. *WHAT* 
an be yes (automati
ally lo
k) or no (do not automati
allylo
k).If not spe
i�ed, �lo
k=yes is assumed.-n, �no
opydo not 
opy the driver �les into the system dire
tory. This is not re
ommended.-
, �
he
konly 
he
k if the installation is ok. Do not install or uninstall anything.-F, �for
ent4for
e the NT4 driver on a Win 2000, XP, or newer systems (NOT RECOMMENDED!). This optionis only available on i386 ar
hite
tures; AMD64 and iA64 do not support it.-A, �automati
(default) automati
ally start the driver on system boot.aThe driver 
an be used from a normal user, no need for administrator rights. The opposite of �on-demand .-O, �on-demandstart the driver only on demand.The opposite of �automati
.7.1.2 inst
bm ExamplesInstall the driver and the DLL on the ma
hine. The driver and the DLL are 
opied into the Windows systemdire
tory, so OpenCBM 
an be used from every program:inst
bmInstall the driver, like above. Additionally, spe
ify that you are using an XM1541 
able:inst
bm --
abletype=xm1541
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Che
k if the installation was set up su

essfully:inst
bm --
he
kRemove the driver from the system. You will not be able to use OpenCBM after this 
ommand, unless youre-install it. If �les were 
opied into the Windows system dire
tory, they will be removed:inst
bm --removeAfter OpenCBM has been installed (with inst
bm>), 
hange the parallel port to be used to 2:inst
bm --lpt=2 --updateInstall OpenCBM, dire
tly spe
ifying LPT3 as the parallel port to use:inst
bm --lpt=3Install the DLL and the driver on the ma
hine. Do not 
opy the �les to the Windows system dire
tory, butleave them "where they are". If you use this option, the dire
tory where your �les resides must be a

essiblefor the system while booting. For example, network drives, USB drives or FireWire drives are not allowed.inst
bm --no
opy7.2 
bm
trl
bm
trl is used to send 
ommands to external devi
es. It 
an 
ontrol all kinds of serial CBM devi
es like�oppy drives and printers. So far, it has been su

essfully tested with the disk drives 1541(-II), 1571 and aMPS-1200 printer.7.2.1 Command stru
tureThe overall format of all 
bm
trl a
tions is:Synopsis: 
bm
trl [global_options℄ ACTION [a
tion_args℄global_optionsSome options that are related to 
bm
trl in general of whi
h a�e
t the oervall behaviour of all a
tionsa
tionOne of a bun
h of di�erent sub
ommands that dire
t 
bm
trl what to doa
tion_argsArguments that are required for the sub
ommand a
tion to work
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bm
trl understands the following global options-h [ACTION℄, �help [ACTION℄Outputs the help s
reen with a short listing of all available a
tions. If the optional ACTION name isgiven also, you retrieve more information on a spe
ial a
tion together with its arguments and parameters-V, �versionOutput version information as well as the built date and timeA
tions overview 
bm
trl understands the following sub
ommand a
tionsresetReset all drives on the IEC busdete
tDete
t all drives on the IEC buslo
k Lo
k the parallel port for OpenCBM (
bm4linux/
bm4win) useunlo
kUnlo
k the parallel port from ex
lusive usagelistenPerform a listen on the IEC bustalk Perform a talk on the IEC busunlistenPerform an unlisten on the IEC busuntalkPerform an untalk on the IEC busopenPerform an open on the IEC bus
losePerform a 
lose on the IEC buspopenSame as open, but with ASCII to PETSCII 
onversionread Get a stream of raw data from an IEC bus devi
e
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estatusGive the status of a spe
i�ed drive
ommandIssue a 
ommand to a spe
i�ed drivep
ommandSame as 
ommand, with ASCII to PETSCII 
onversiondir Output the dire
tory of a disk in a spe
i�ed drivedownloadDownload memory 
ontents from a �oppy driveuploadUpload memory 
ontents to a �oppy drive
hangeWait for a disk to be 
hanged in a spe
i�ed driveCommon a
tion arguments Many of the 
bm
trl sub
ommands understand the following 
ommon ar-guments:[DEVICE℄Advi
e 
bm
trl to dire
t its 
ommuni
ation to the IEC bus devi
e with the number [DEVICE℄ . IECbus devi
e numbers 
an be denoted in the range from 0 to 30, although no Commodore devi
e is knownto use devi
e numbers 0 to 3. Most 
ommonly used are the numbers 4 (printer) and 8 to 11 (diskdrives). Devi
e number 31 is used to denote the UNTALK respe
tively the UNLISTEN 
ommand 
odeon the IEC bus instead of the TALK respe
tively LISTEN 
ommand 
ode, therefore devi
e address 31
annot be used in general.[SECADR℄With several 
bm
trl a
tions the se
ondary address parameter [SECADR℄ denotes a dedi
ated logi
al
ommuni
ation 
hannel for the spe
ifed [DEVICE℄ . IEC bus 
hannel numbers 
an be denoted inthe range from 0 to 15. Take note that for �oppy disk drive devi
es some se
ondary addresses areinterpreted in a spe
ial way. Se
ondary address 0 is used, when a program is loaded, address 1, when aprogram is saved. Address number 15 represents the 
ommand 
hannel of the disk drive, so e R©e
tively,for bulk data transfers to and from disk drives, only the logi
al 
hannel numbers 2 to 14 
an be used.
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tions
bm
trl understands the following a
tions:resetThis a
tion performs a hardware reset of all devi
es atta
hed to the IEC bus. Control is returned afterit is made sure that all devi
es are ready.dete
tThis a
tion tries to dete
t all devi
es atta
hed to the IEC bus. For this, this sub
ommand a

essesall possible devi
es and tries to read some bytes from its memory. If a devi
es is dete
ted, its name isoutput. Additionally, this routine determines if the devi
e is 
onne
ted via a parallel 
able (XP1541
ompanion 
able, may be true for disk drives only).lo
k This 
ommand lo
ks the parallel port for the use by OpenCBM, so that sequen
es of e.g.talk/read/untalk or listenwrite/unlisten are not broken by 
on
urrent pro
esses wanting to a

essthe parallel port.You should issue 
bm
trl lo
k before doing any a

ess to OpenCBM tools, and 
bm
trl unlo
k afteryou are done.unlo
kThis 
ommand unlo
ks the parallel port after the use by OpenCBM.You should issue 
bm
trl lo
k before doing any a

ess to OpenCBM tools, and 
bm
trl unlo
k afteryou are done.listen devi
e se
adrTell devi
e devi
e to listen on se
ondary address se
adr . Until the next unlisten 
ommand, everythingoutput with 
bm
trl write will be re
eived by this devi
e.This 
ommand 
orresponds to the following 6502 assembly 
ode on a C64:lda #devi
ejsr $ffb1lda #se
adrora #$60jsr $ff93talk devi
e se
adrTell devi
e devi
e to talk on se
ondary address se
adr . Until the next untalk 
ommand, data from thisdevi
e 
an be re
eived devi
e by using the 
ommand 
bm
trl read .This 
ommand 
orresponds to the following 6502 assembly 
ode on a C64:lda #devi
ejsr $ffb4lda #se
adrora #$60jsr $ff96
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unlistenEnds 
ommuni
ation with listening devi
es after a listen 
ommand. This 
orresponds to the C64 kernelroutine $�ae.untalkEnds 
ommuni
ation with talking devi
es after a talk 
ommand. This 
orresponds to the C64 kernelroutine $�ab.open devi
e se
adr �lenameOpen �le �lename on devi
e devi
e. After opening, data 
an be read/written by sending a talk resp.listen 
ommand with the se
ondary address se
adr .If se
adr is greater than 1, the �le type and a

ess mode must also be spe
i�ed by appending,type,mode to �lename. Valid types are D, P, S, U, R (DEL, PRG, SEQ, USR, REL), valid modesare R for reading and W for writing.Note: You 
annot do an open without a �lename. Although a CBM ma
hine (i.e., a C64) allows this,this is an internal operation for the Computer only. It does not have any e�e
t on the IEC bus.
bm
trl open does not 
hange any 
hara
ter en
oding, that is, it does not 
onvert between ASCII (usedby the PC) and PETSCII (used by the CBM devi
e). If this is needed, use 
bm
trl popen instead.popen devi
e se
adr �lenameLike 
bm
trl open, but 
onverts the �lename from ASCII to PetSCII before sending it to the �oppy.
lose devi
e se
adrClose the �le asso
iated with se
ondary address se
adr on devi
e devi
e.read [�le℄This 
ommand reads raw data from the IEC bus and outputs it into the given �le, or to stdout if no�le is given (or if it is a simple dash, "-").write [�le℄This 
ommand writes raw data to the IEC bus; the data is taken from the given �le, or from stdin ifno �lename is given (or if it is a simple dash, "-").status devi
eCopies input from devi
e devi
e, se
ondary address 15 (
ommand/status 
hannel), to the standardoutput stream. Note that all upper 
ase 
hara
ters are 
hanged to lower 
ase. Carriage return (0x0d)is also 
hanged to the 
urrent operating system's line ending 
onvention (0x0a on Unix oriented systems,0x0d 0x0a on Windows oriented systems or whatever else is appropriate for your operating system).Assuming the devi
e number is 8, this 
ommand is similar to (in this 
ase, no 
hara
ter 
onversionswould be made)
bm
trl lo
k
bm
trl talk 8 15
bm
trl read
bm
trl untalk
bm
trl unlo
k
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ommand devi
e 
mdstrSends 
mdstr to devi
e devi
e, se
ondary address 15 (
ommand/status 
hannel). Sin
e there is noPetSCII->ASCII 
onversion, 
ommands must be sent in upper 
ase (kind of poor man's PetSCII
onversion). This is be
ause 
harset 
onversion would break the M-W and M-E 
ommands.Note: If you need PetSCII->ASCII 
onversion, use p
ommand instead.Assuming the devi
e number is 8, this 
ommand is identi
al to (Note: This does not work on Windows,be
ause e
ho there does not know the -n option.)
bm
trl lo
k
bm
trl listen 8 15e
ho -n 
mdstr|
bm
trl write -
bm
trl unlisten
bm
trl unlo
kp
ommand devi
e 
mdstrLike 
ommand , but 
onverts the data from ASCII to PetSCII before sending it.dir devi
eRead dire
tory from disk in devi
e devi
e, print on standard out.download devi
e address 
ount [�le℄Read 
ount bytes from drive memory, starting at address via one or more M-R 
ommands. Memory
ontents are written to standard output if �le is ommited or equivalent to "-".upload devi
e address [�le℄Send �le to drive memory, starting at address via one or more M-W 
ommands. If address is -1, the�rst two bytes from �le are 
onsidered as start address. Reads standard input if �le is ommited orequivalent to "-".
hange devi
eWait for a dis
 to be 
hanged in the spe
i�ed devi
e. It waits for the 
urrent dis
 to be removed, fora new dis
 to be inserted and for the drive door to be 
losed. It does not return until the dis
 is readyto be read or written.7.2.3 
bm
trl ExamplesSend �le 
ontents to printer 4:
bm
trl lo
k
bm
trl listen 4 0
bm
trl write file
bm
trl unlisten
bm
trl unlo
k
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Copy �le to disk drive 8:
bm
trl lo
k
bm
trl open 8 2 FILENAME,P,W
bm
trl listen 8 2
bm
trl write file
bm
trl unlisten
bm
trl 
lose 8 2
bm
trl unlo
kCopy �le from disk drive 8:
bm
trl lo
k
bm
trl open 8 2 FILENAME,P,R
bm
trl talk 8 2
bm
trl read file
bm
trl untalk
bm
trl 
lose 8 2
bm
trl unlo
kDump 1541 ROM:
bm
trl download 8 0x
000 0x4000 > 1541.romor
bm
trl download 8 0x
000 0x4000 1541.romWrite �le bu�er2.bin to drive 9, address 0x500:
bm
trl upload 9 0x500 buffer2.bin7.3 
bmformat
bmformat is a fast low-level disk formatter for the 1541 and 
ompatible devi
es (1570, 1571, third-party
lones). A 1581 drive is not supported.The drive routine was taken from the Star Commander ((C) Joe Forster/STA) and highly improved.There is also another, very similar tool, 7.4 (
bmforng).
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bmformat invo
ationSynopsis: 
bmformat [OPTION℄... DRIVE# NAME,IDDRIVE# has to be the drive number of the dis
 drive, NAME is a name with up to 16 
hara
ters whi
hwill be the name of the dis
 after formatting, ID is the 2-letter dis
 ID.Note: Unlike the N0 
ommand of the drive, the ID must be given (thus, no so-
alled "short format" ispossible).Here's a 
omplete list of known options:-h, �helpDisplay help and exit.-V, �versionDisplay version information and exit.-n, �no-bumpDo not bump drive head at the beginning. Don't use this on eventually misaligned drives.-x, �extendedFormat a 40 tra
k disk, the BAM format is 
ompatible to SpeedDOS.-
, �
lear
lear (demagnetize) this dis
. This is highly re
ommended if the dis
 is used for the �rst time, or if itwas previously formatted for another system (i.e., MS-DOS). Note that this option takes mu
h time.-v, �verifyverify ea
h tra
k after it is written. As this needs an extra round of the drive for ea
h tra
k, theformatting time is almost doubled.
f. 7.3.2 (
bmformat Notes for 1571 drives)-o, �originalFill se
tors with the original pattern (0x4b, 0x01, 0x01...) instead of zeroes. The original patternis probably due to a bug in the drive ROM, apart from this, zeroing out unused se
tors should give(slightly) better results for 
ompressed disk images.
f. 7.3.2 (
bmformat Notes for 1571 drives)-s, �statusDisplay drive status after formatting. Normally, 
bmformat exits after exe
uting the drive 
ode. Withthis option turned on, 
bmformat waits until the drive has �nished formatting and prints the drivestatus after initializing the BAM on standard out.-p, �progressDisplay a hash mark ('#') for ea
h formatted tra
k. Slows formatting down a bit.
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bmformat Notes for 1571 drivesWe en
ountered problems with de
ent revision/me
hani
s 
ombinations of the 1571 disk drives when using
bmformat. We highly re
ommend to use �original and �verify with 1571 drives. From our experien
e, with�original , the problem does not o

ur; with �verify , the drive tests ea
h tra
k after it was formatted andensures that the failure 
ondition did not o

ur.We did not en
ounter these problems with either of 1541 (1541-II, 1541C), 1570 or 1571CR (the drive whi
his part of the C128DCR) drives, only with original 1571 drives.In the 
urrent state, 
bmformat is not able to format double-sided dis
s on a 1571 drive.7.3.3 
bmformat ExamplesFormat standard disk (35 tra
ks) in drive 8:
bmformat 8 GAMES,42Format standard disk (35 tra
ks) in drive 9, use (buggy) 1541 se
tor pattern (for example, be
ause this is a1571 drive), show drive status when done:
bmformat -os 9 1571dis
,71SpeedDOS disk (40 tra
ks), show progress indi
ator, all se
tors zeroed out, no head banging:
bmformat -npx 8 "40 TRACKS,OK"7.4 
bmforng
bmforng is a fast and reliable low-level disk formatter for the 1541 and 
ompatible devi
es (1570, 1571,third-party 
lones). It was based on 7.3 (
bmformat) and is designed to be
ome the designated su

essor to7.3 (
bmformat), therefore its name: CBM-Formatter, the Next Generation.
bmforng does not support a 1581 drive.Be
ause this is the �rst o�
ial release of 
bmforng and be
ause it was not used in the �eld by a wideruser group, it still 
ontains additional measurement routines and informational output after the formattingpro
ess was done. When 
bmforng prooved its matureness and got ba
k some features 
urrently missing(progress bar), it will repla
e 
bmformat .To date 
bmforng should be 
onsidered as the more reliable formatter of both; whenever you should en
ounterany di�
ulties with 
bmformat , go for 
bmforng . If you like additional informational messages like e.g. theRPM value ea
h formatted tra
k was measured, then 
bmforng is the tool you want to use. Your feedba
khelps us to de
ide, if this additional output whi
h was needed for developing may �nd its way into futurereleases.



7. Utilities 287.4.1 
bmforng invo
ationSynopsis: 
bmforng [OPTION℄... DRIVE# NAME,IDDRIVE# has to be the drive number of the dis
 drive, NAME is a name with up to 16 
hara
ters whi
hwill be the name of the dis
 after formatting, ID is the 2-letter dis
 ID.Note: Unlike the N0 
ommand of the drive, the ID must be given (thus, no so-
alled "short format" ispossible).Here's a 
omplete list of known options:-h, �helpDisplay help and exit.-V, �versionDisplay version information and exit.-n, �no-bumpDo not bump drive head at the beginning. Don't use this on eventually misaligned drives.-r, �retries nSet the maximum number of retries on errors. This a

ounts for all errors that may happen whenformatting all the tra
ks of the whole dis
.-x, �extendedFormat a 40 tra
k disk, the BAM format is 
ompatible to SpeedDOS.-
, �
lear
lear (demagnetize) this dis
. This is highly re
ommended if the dis
 is used for the �rst time, or if itwas previously formatted for another system (i.e., MS-DOS). Note that this option takes mu
h time.-v, �verifyverify ea
h tra
k after it is written. As this needs an extra round of the drive for ea
h tra
k, theformatting time is almost doubled.
f. 7.4.2 (
bmforng Notes for 1571 drives)-o, �originalFill se
tors with the original pattern (0x4b, 0x01, 0x01...) instead of zeroes. The original patternis probably due to a bug in the drive ROM, apart from this, zeroing out unused se
tors should give(slightly) better results for 
ompressed disk images. In 
omparison to 
bmformat , the pattern usedwith 
bmforng is a little bit more original than the one from its prede
essor. On tra
k one the pattern
onsists of: 0x00, 0x01, 0x01, ... instead of the �rst byte beeing 0x4b. This perfe
tly re�e
ts theoriginal 1541 ROM format bug.
f. 7.4.2 (
bmforng Notes for 1571 drives)-s, �statusIn addition to the informational output of internal values from the formatting pro
ess, the drive statusis displayed.
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bmforng Notes for 1571 drivesWe en
ountered rare failure 
onditions with de
ent revision/me
hani
s 
ombinations of the 1571 disk driveswhen using 
bmforng. We highly re
ommend to use �original and �verify with 1571 drives. From ourexperien
e, with �original , the problem does not o

ur. With �verify , the drive tests ea
h tra
k after it wasformatted and ensures that the failure 
ondition did not o

ur; otherwise the same tra
k is formatted again,as often as the 
urrently set retry value allows.We did not en
ounter these problems with either of 1541 (1541-II, 1541C), 1570 or 1571CR (the drive whi
his part of the C128DCR) drives, only with original 1571 drives.In the 
urrent state, 
bmforng is not able to format double-sided dis
s on a 1571 drive.7.4.3 
bmforng ExamplesFormat standard disk (35 tra
ks) in drive 8:
bmforng 8 GAMES,42Format standard disk (35 tra
ks) in drive 9, use (buggy) 1541 se
tor pattern (for example, be
ause this is a1571 drive), show drive status when done:
bmforng -os 9 1571dis
,71SpeedDOS disk (40 tra
ks), verify formatted tra
ks, all se
tors zeroed out, no head banging:
bmforng -nvx 8 "40 TRACKS,OK"7.5 d64
opyd64
opy is a fast disk image transfer (both read and write) program for the 1541 and 
ompatible devi
es(1570, 1571, third-party 
lones). A 1581 drive is not supported! Maximum transfer speed is a
hieved by
ustom drive- and transfer-routines based on the Star Commander ((C) Joe Forster/STA) routines.7.5.1 d64
opy invo
ationSynopsis: d64
opy [OPTION℄... SOURCE TARGETEither SOURCE or TARGET must be an external drive, valid names are 8, 9, 10 and 11. The otherparameter spe
i�es the �le name of the .d64 image.Here's a 
omplete list of known options:-h, �helpDisplay help and exit-V, �versionDisplay version information and exit.



7. Utilities 30-q, �quietQuiet output, fewer messages (also suppresses warnings, should not be used)-v, �verboseVerbose output, more messages (
an be repeated)-n, �no-progressOmit progress display-s, �start-tra
k=start tra
kSet start tra
k (defaults to 1)-e, �end-tra
k=end tra
kSet end tra
k (default is 35 for .d64 images, 70 for .d71 images). d64
opy is able to a

ess tra
ks 1-35in original transfer mode and 1-42 with serial1, serial2 and parallel. The 1571 supports tra
ks1-70 in double sided (.d71) mode.-t, �transfer=transfer modeSet transfermode. Valid modes are:
• auto (default)
• original (slowest)
• serial1
• serial2
• parallel (fastest)original and serial1 should work in any 
ase. serial2 won't work with more than one devi
e
onne
ted to the IEC bus, parallel requires an additional XP1541/XP1571 
able.If auto is used, d64
opy itself determines the best transfer mode usable with the 
urrent setup, anduses that one. Thus, you will seldom want to manually overdrive the transfer mode option.-i, �interleave=interleaveSet interleave value. This is ignored when reading in warp mode. Default is 16 for transfer modeoriginal, for turbo and warp write as follows:turbo (r/w) warp (write only)serial1 3 5serial2 12 11parallel 6 3Lower values might slightly redu
e transfer times, but if set a bit to low, transfer times will dramati
allyin
rease.-w, �warpEnable warp mode. This is default now; this option is only supported for ba
kward-
ompatibility withOpenCBM (
bm4linux/
bm4win) versions before 0.4.0.



7. Utilities 31�no-warpDisable warp mode. Warp mode is usually a good idea for transferring disk images unless you have avery slow CPU and/or bad disk material. Warp mode sends raw GCR data over the bus, whi
h assuresdata integrity on the PC side and relieves the drive's CPU. Thus, it is unlikely you will want to usethat option.-b, �bam-onlyBAM-only 
opy. Only blo
ks marked as allo
ated are 
opied. For extended tra
ks (36-40), SpeedDOSBAM format is assumed. Use with 
aution, at least one wide-spread dire
tory editor tends to forgetto allo
ate some dire
tory blo
ks.-B, �bam-saveSafe BAM-only 
opy. This is like the -b option but always 
opies the entire dire
tory tra
k (18, 18and 53 in double-sided mode).-d, �drive-type=typeSkip drive type dete
tion. 0 or 1541 spe
i�es 1541 mode (1 MHz, parallel 
able at VIA $1800), 1 or1571 for
es 1571 mode (2 MHz, parallel 
able at CIA $4000).-2, �two-sidedDouble-sided mode for 
opying .d71 images to/from a 1571 drive. Warp mode is not supported (yet).-r, �retry-
ount=
ountNumber of retries.-E, �error-mode=modeControls whether error is appended to the disk image (15x1->PC only). Allowed values for mode are(abbreviations allowed):
• always
• on_error (default)
• never7.5.2 d64
opy ExamplesRead a D64 dis
 image from the �oppy in drive 8 to the �le image.d64, automati
ally sele
ting the fastesttransfer method:d64
opy 8 image.d64Copy the D64 dis
 image in image.d64 to the �oppy in drive 9, automati
ally sele
ting the fastest transfermethod:d64
opy image.d64 9Copy a double-sided dis
 from a 1571 drive 9 to image.d71, using serial1 transfer method and only readingthe blo
ks whi
h are marked as used in the BAM:d64
opy -2 -B --transfer=serial1 9 image.d64
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bm
opy
bm
opy is a fast �le transfer program for various disk drives, in parti
ular the 1541, 1570, 1571 and 1581devi
es. Maximum transfer speed is a
hieved by 
ustom drive- and transfer-routines based on the StarCommander ((C) Joe Forster/STA) routines.7.6.1 
bm
opy invo
ationSynopsis: 
bm
opy [OPTION℄... DEVICE# FILE...DEVICE# spe
i�es the drive number for �le 
opy. The remaining arguments spe
ify the �les to be sentto/read from the disk drive. This version supports Raw, PC64 (P00) and T64 �les. They are re
ognizedwhen sending �les to the disk drive, �les read from external devi
es are always stored as raw binary data.Here's a 
omplete list of known options:-h, �helpDisplay help and exit-V, �versionDisplay version information and exit.-q, �quietQuiet output, fewer messages (also suppresses warnings, should not be used)-v, �verboseVerbose output, more messages (
an be repeated)-n, �no-progressOmit progress display-r, �readOperate in read-mode, i.e. read data from an external devi
e. Starting 
bm
opy as 
bmread has thesame e�e
t.-w, �writeOperate in write-mode, i.e. send �les to an external devi
e. Starting 
bm
opy as 
bmwrite has thesame e�e
t.-t, �transfer=transfer modeSet transfermode. Valid modes are:
• auto (default)
• serial1 (slowest)
• serial2
• parallel (fastest, not possible with a 1581)



7. Utilities 33serial1 should work in any 
ase. serial2 won't work with more than one devi
e 
onne
ted to theIEC bus, parallel requires a XP1541/XP1571 
able in addition to the XM/XA1541. If auto is given,or this option is 
ompletely omitted, 
bm
opy will automati
ally determine the fastest transfer methodpossible with the 
urrent setup. Thus, you will seldom want to manually overdrive the transfer modeoption.-d, �drive-type=typeSkip drive type dete
tion. Valid types are 1541, 1570, 1571 and 1581.-o, �output=nameSpe
i�es target name. ASCII/PetSCII 
onversion is performed when in write-mode.-a, �address=addressOverrides the �le's �rst two bytes with address .-R, �rawSkip �le type dete
tion. File data is sent as is. This option is only valid in write-mode.-f, ��le-type=typeSpe
i�es/overrides �le type. Supported types are P, S, D, U. Raw �les default to P, whereas the T64format 
ontains meta data whi
h in
ludes the �le type. For PC64 �les, 
bmwrite tries to guess the �letype from the �le extension. This option is only valid in write-mode.7.6.2 
bm
opy ExamplesRead a �le 
alled 
bm�le from drive 8 and store its binary value into the �le �le.bin, automati
ally sele
tingthe fastest transfer method:
bm
opy -r 8 
bmfile -o file.binWrite out the �le �le.p00 in P64 format to the dis
 in drive 9, using serial1 transfer method:
bm
opy -w 9 file.p007.7 rpm1541rpm1541 is a demo program. It �nds out the rotation speed (in rounds per minute, rpm) of the drive motor.rpm1541 supports a 1541, 1570 or 1571 drive. A 1581 drive is not supported.For Linux, rpm1541 is not installed automati
ally. You have to 
ompile it yourself (found in demo/rpm1541/)if you want to use it. For Windows, it is part of the binary distribution.7.7.1 rpm1541 usageSynopsis: rpm1541 [devi
e℄The optional parameter devi
e is the devi
e number of the drive whi
h should be tested. If not spe
i�ed,rpm1541 utilizes drive 8.



7. Utilities 347.7.2 rpm1541 ExampleFind out the rotation speed of drive 11:
bm
trl lo
krpm1541 11
bm
trl unlo
k7.8 �ash�ash is a demo program. It �ashes the drive LED. �ash works with 1541, 1570 or 1571 drives. A 1581 driveis not supported.For Linux, �ash is not installed automati
ally. You have to 
ompile it yourself (found in demo/flash/) ifyou want to use it. For Windows, it is part of the binary distribution.7.8.1 �ash usageSynopsis: flash [devi
e℄The optional parameter devi
e is the devi
e number of the drive whi
h should �ash its LED. If not spe
i�ed,flash utilizes drive 8.7.8.2 �ash ExampleLet the drive LED �ash on drive 10:
bm
trl lo
kflash 10
bm
trl unlo
k7.9 morsemorse is a demo program. It uses the drive LED to output a text in morse 
ode. morse works with 1541,1570 or 1571 drives. A 1581 drive is not supported.For Linux, morse is not installed automati
ally. You have to 
ompile it yourself (found in demo/morse/) ifyou want to use it. For Windows, it is part of the binary distribution.7.9.1 morse usageSynopsis: morse [devi
e℄The optional parameter devi
e is the devi
e number of the drive whi
h should �ash its LED. If not spe
i�ed,morse utilizes drive 8.



8. OpenCBM API 357.9.2 morse ExamplesMorse the text "SOS", "HELLO" and "YOU" (in this order) on drive 9.
bm
trl lo
kmorse 9
bm
trl 
ommand 9 U3:HELLO
bm
trl 
ommand 9 U3:YOU
bm
trl unlo
k8 OpenCBM APIAll 
ommuni
ation between the user spa
e appli
ations and the kernel module is done with io
tl's. Sin
eio
tl's are quite unportable and hardly provide any type-safety, there are a number of wrapper-fun
tions alongwith a 
ouple of 
onvenien
e fun
tions implemented in libopen
bm.a (Linux) or open
bm.dll (Windows).The prototypes 
an be found in the header �le open
bm.h.8.1 Prepro
essor ma
ros
• #de�ne IEC_DATA 0x01
• #de�ne IEC_CLOCK 0x02
• #de�ne IEC_ATN 0x04These de�nes are used by the 
bm_ie
_*() fun
tions. You will de�nitely need this if you intend to implementyour own 
ustom transfer routines. See the libd64
opy/lib
bm
opy sour
e for more information.8.2 Enumeration types
• enum 
bm_devi
e_type_e� 
bm_dt_unknown� 
bm_dt_1541� 
bm_dt_1570� 
bm_dt_1571� 
bm_dt_1581
• enum 
bm_
able_type_e� 
bm_
t_unknown� 
bm_
t_none� 
bm_
t_xp1541



8. OpenCBM API 368.3 Generi
 types
• CBM_FILEThis type is used to take a handle to the CBM driver. Only use this type, as it hides the di�eren
es betweenWindows and Linux.An invalid CBM_FILE has value CBM_FILE_INVALID.8.4 Fun
tions(All fun
tions ex
ept 
bm_driver_open(): f must be a valid �le des
riptor)8.4.1 Basi
 I/Oint 
bm_driver_open(CBM_FILE *f, int port);Opens the driver. port isn't used by now and should be 0. After su

essful 
ompletion, 0 is returnedalong with a valid CBM_FILE des
riptor in f.void 
bm_driver_
lose(CBM_FILE f);Closes the driver.void 
bm_lo
k(CBM_FILE f);The equivalent to 
bm
trl lo
k . Make sure the parallel port is kept lo
ked even if the driver is 
losedwith 
bm_driver_
lose().void 
bm_unlo
k(CBM_FILE f);The equivalent to 
bm
trl unlo
k . Unlo
k the parallel port as soon is the driver is 
losed with
bm_driver_
lose().int 
bm_raw_read(CBM_FILE f, void *buf, size_t size);Retrieve data after 
bm_talk();. At most size bytes are read. Return value is the a
tual number ofbytes read. < indi
ates an error.int 
bm_raw_write(CBM_FILE f, 
onst void *buf, size_t size);Send data after 
bm_listen();. At most size bytes are written, Return value is the a
tual numberof bytes written. < indi
ates an error.int 
bm_listen(CBM_FILE f, __u_
har dev, __u_
har se
adr);Tell devi
e dev to listen on se
ondary 
hannel se
adr . Return value is 0 on su

ess, < 0 means error.int 
bm_talk(CBM_FILE f, __u_
har dev, __u_
har se
adr);Tell devi
e dev to talk on se
ondary 
hannel se
adr . Return value is 0 on su

ess, < 0 means error.int 
bm_open(CBM_FILE f, __u_
har dev, __u_
har se
adr);Prepare devi
e dev for opening a �le. This devi
e listens for the �le name after this 
all whi
h isnormally sent by a 
all to the write()-fun
tion followed by an unlisten() 
all. Return value 0 onsu

ess, < 0 means error.
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bm_
lose(CBM_FILE f, __u_
har dev, __u_
har se
adr);Close �le asso
iated with se
ondary address se
adr on devi
e dev . Return value 0 on su

ess, < 0means error.int 
bm_unlisten(CBM_FILE f);Send unlisten on bus. Return value 0 on su

ess, < 0 means error.int 
bm_untalk(CBM_FILE f);Send untalk on bus. Return value 0 on su

ess, < 0 means error.int 
bm_get_eoi(CBM_FILE f);Get EOI �ag after bus read, return value is 0 with no EOI, otherwise 1. When EOI is set to 1, thea
tive talker has nothing more to send.int 
bm_
lear_eoi(CBM_FILE f);Reset EOI �ag. Return value 0 on su

ess, < 0 means error.int 
bm_reset(CBM_FILE f);Do a hardware reset on all 
onne
ted devi
es. Control is returned after a 5 se
ond delay.8.4.2 Low-level port a

ess__u_
har 
bm_pp_read(CBM_FILE f);Read byte from XP1541/XP1571 bus. No handshaking or su
h involved.void 
bm_pp_write(CBM_FILE f, __u_
har 
);Write byte to XP1541/XP1571 bus. No handshaking or su
h involved.int 
bm_ie
_poll(CBM_FILE f);Read status of all bus lines. Return value is a 
ombination of IEC_ATN, IEC_CLOCK and IEC_DATA.int 
bm_ie
_get(CBM_FILE f, int line);Get (logi
al) status of line line.void 
bm_ie
_set(CBM_FILE f, int line);A
tivate lines line (set to 0V). line 
an be one of or a 
ombination with OR of any of IEC_DATA,IEC_CLOCK, IEC_ATN.void 
bm_ie
_release(CBM_FILE f, int line);Release lines line (set to 5V). line 
an be one of or a 
ombination with OR of any of IEC_DATA,IEC_CLOCK, IEC_ATN.void 
bm_ie
_setrelease(CBM_FILE f, int setline, int resetline);Set lines setline (set to 0V) and release line releaseline (set to 5V) setline and resetline 
an ea
h beone of or a 
ombination with OR of any of IEC_DATA, IEC_CLOCK, IEC_ATN. If a line is part ofboth setline and resetline, the out
ome is unde�ned.int 
bm_ie
_wait(CBM_FILE f, int line, int state);Experimental, do not use.



8. OpenCBM API 388.4.3 Helper fun
tionsint 
bm_upload(CBM_FILE f, __u_
har dev, int adr, void *prog, int size);Write prog into devi
e dev 's memory spa
e via a series of "M-W" 
ommands.int 
bm_devi
e_status(CBM_FILE f, __u_
har drv, void *buf, int bufsize);Read devi
e status info buf , at most bufsize bytes are read. Returns atoi(buf).int 
bm_exe
_
ommand(CBM_FILE f, __u_
har drv, void *
md, int len);Exe
ute 
ommand 
md . Returns number of bytes a
tually written. if len is 0, 
md is 
onsidered a0-terminated string.int 
bm_identify(CBM_FILE f, __u_
har drv, enum 
bm_devi
e_type_e *t, 
onst 
har **type_str);Tries to identify the devi
e drv . The hardware type is returned in t , type_str 
ontains a des
riptivestring whi
h also in
ludes the drives' operating system. Both t and type_str may be NULL in 
ase the
aller is not interrested in any of both values.The return value is 0 if the devi
e responded to the "M-R" 
ommand, even if it 
ould not be identi�ed,
< 0 indi
ates error.int 
bm_identify_xp1541(CBM_FILE f, __u_
har drv, enum 
bm_devi
e_type_e *t1, enum 
bm_
able_type_e *t2);Tries to identify the devi
e drv . The hardware type is returned in t1 , t2 
ontains whether the drive hasan parallel (XP1541) 
able atta
hed. Both t1 and t2 may be NULL in 
ase the 
aller is not interrestedin any of both values.The return value is 0 if the devi
e responded to the "M-R" 
ommand, even if it 
ould not be identi�ed,
< 0 indi
ates error.8.4.4 PetSCII fun
tions
har 
bm_pets
ii2as
ii_
(
har 
hara
ter);Converts one 
hara
ter 
hara
ter from PetSCII to ASCII.
har 
bm_as
ii2pets
ii_
(
har 
hara
ter);Converts one 
hara
ter 
hara
ter from ASCII to PetSCII.
har * 
bm_pets
ii2as
ii(
har *str);Convert a null-terminated string str from PetSCII to ASCII.
har * 
bm_as
ii2pets
ii(
har *str);Convert a null-terminated string str from ASCII to PetSCII.
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tions__u_
har 
bm_parallel_burst_read(CBM_FILE f);Support fun
tion for mnib. Do not use.void 
bm_parallel_burst_write(CBM_FILE f, __u_
har 
);Support fun
tion for mnib. Do not use.int 
bm_parallel_burst_read_tra
k(CBM_FILE f, __u_
har *bu�er, unsigned int length);Support fun
tion for mnib. Do not use.int 
bm_parallel_burst_write_tra
k(CBM_FILE f, __u_
har *bu�er, unsigned int length);Support fun
tion for mnib. Do not use.8.4.6 libd64
opy TODONot do
umented yet. See libd64
opy and d64
opy sour
e.Types and prototypes are de�ned in d64
opy.h.8.4.7 lib
bm
opy TODONot do
umented yet. See lib
bm
opy and 
bm
opy sour
e.Types and prototypes are de�ned in 
bm
opy.h.9 Known bugs and problemsThere are some known problems in OpenCBM:
• 
bm
opy is still known to have some proto
ol ra
es, espe
ially with 1581 drives; thus, it does not alwayswork reliably.
• 
bm
trl dete
t as well as 
bm
opy and d64
opy do not re
ognize the drive type if some 
ustom ROMis used.
• Windows: If you have any other devi
es 
onne
ted to your parallel port, you 
annot use them as longas 
bm4win is installed. In this 
ase, either remove OpenCBM whenever you want to a

ess thatother devi
e, or install OpenCBM with inst
bm �lo
k=no and make sure to issue 
bm
trl lo
k beforea

essing the drive, and 
bm
trl unlo
k afterwards.
• Windows: Third party PCI parallel port 
ards are problemati
. In fa
t, I tried several, but noneof them did work with OpenCBM on Windows 
urrently. Anyway, I have had at least one positivereport that this is possible. It seems the drivers for su
h parallel port 
ards do not spe
i�
ally allowthe interrupt to be routed to the PC, as most parallel devi
es nowadays do not need the interrupt.Unfortunately, this is not true for OpenCBM, whi
h a
tually needs it!
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10.1 CreditsThe fast format drive routine used by `
bmformat' and the turbo and warp drive routines used in `libd64
opy'and `lib
bm
opy' are heavily based on Joe Forster/STAs Star Commander routines.The XP1541 and XP1571 
ables (C) by Joe Forster/STA. The original XE1541 
able (C) by Ni
olas Welteand Wolfgang Moser The XA1541 
able (C) by Mi
hael Klein and Ni
olas Welte10.2 ContributionsPeople who dire
tly or indire
tly 
ontributed to OpenCBM (in no parti
ular order):
• Mi
hael Klein started the original 
bm4linux work (whi
h was a very big part)
• Joe Forster/STA made the Star Commander and supplied the sour
e and about the X?1541 interfa
es;who knows, without this work, OpenCBM might never have appeared at all.
• Ni
olas Welte helped with the XA1541 and XM1541 interfa
es and supplied a free fa
tory-new 1571me
hani
 for Mi
hael
• Andreas Boose & the VICE team made VICE
• André Fa
hat made the xa 6502 
rossassembler
• Ullri
h von Bassewitz made the 
a65 
rossassembler
• Wolfgang Moser 
ontributed many dis
ussions, pat
hes, and hardware whenever it was needed.
• Spiro Trikaliotis with dis
ussions, lots of �xes and doing an overall great review while porting thedriver to "other" operating systems ;-)
• Andreas Senk reported a problem with IEC2IEEE and donated an IEC2IEEE devi
e. This led to thedis
overy of a severe proto
ol bug in the implementation of OpenCBM.
• Jo
hen Alder , author of IEC2IEEE , helped in debugging the problem Andreas Senk reported (
f.above).
• Till Harbaum found some bugs while working on the XU1541
• Frédéri
 Brière prepared a Debian pa
kage of OpenCBM. While he was doing this, he dis
overed someproblems and �xed them.And anyone else who sent pat
hes, suggestions, praises & �ames!
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 4110.3 Feedba
kFeel free to drop a note if you have ideas, pat
hes et
. or if you just want to tell how happy you are withthis program ;-)If possible, we would prefer if you send bug reports, pat
hes and wishlist itemts to the Sour
eForge tra
keron http://sour
eforge.net/tra
ker/?group_id=122047 , and general dis
ussions on the Sour
eForge mailinglist `open
bm-user' on http://sour
eforge.net/mail/?group_id=122047 .Have fun,The OpenCBM team.


