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ohn Elliott

Abstract

LibDsk is a library intended to give transparent access tgpflp drives and to
the “disc image files” used by emulators to represent floppywis.

This library is free software, released under the GNU LiptGPL. See COPY-
ING for details.



Contents

1 Introduction 6
1.1 Aboutthisdocument . ... ... ... ...ttt eeon. 6
1.2 AboutLibDsk . . . . . . . . . .. i it e e e e e e 6
1.3 What’snew? . . . .. i i i i i ittt ittt et e 7
1.4 Termsanddefinitions . . . . ... ... ... ... 000 ee... 8

2 Supported file formats 8

3 Architecture 9
3.1 Logical and physicalsectors . .............0.00.... 9

3.1.1 DSK_GEOMETRYindetail . . ................ 10

4 LibDsk Function Reference 11
4.1 dsk_open: Open an existing discimage . ............... 11
4.2 dsk_creat: Create anewdiscimage. . . . ... ............ 12
4.3 dsk_close: Close adriveor discimage . . . . ............ 12
4.4 dsk_dirty: Read thedirtyflag . . . ... ... ............. 21
4.5 dsk_pread,dsk_Iread: Readasector . . . .. ... ....... ... 12
4.6 dsk_pwrite, dsk_lwrite: Writeasector . . .. ............. 13
4.7 dsk_pcheck, dsk_lcheck: Verify sectors on disc againstemory ... 13
4.8 dsk_pformat, dsk_Iformat: Formatadisctrack. . ... ...... 13
4.9 dsk_apform, dsk_alform: Automaticformat . ........ ... 14
4.10 dsk_psecid, dsk_lsecid: Read asector ID. . ... .......... 14
4.11 dsk_ptrackids, dsk_Itrackids: Identify sectorsoaclr. . .. ... .. 15
4.12 dsk_rtread: Reserved. . . . . . . .« v v i i i i it e e e e e |l
4.13 dsk_xread, dsk_xwrite: Low-level reading and writing. . . . . . . 15

4.13.1 dsk_xread(), dsk_xwrite(): Deleteddata ........... 15
4.14 dsk_ltread, dsk_ptread,dsk xtread . . . ... ... .. .. e .. 16
4.15 dsk_lseek,dsk_pseek . . . ... ... ... . it 16
4.16 dsk_drive_status . . . . . . i 0 it it i e e e e e e e e e e e e 17
4.17 dsk_dirty: Has drive been writtento? . . . . ... ... ... ... . 17
4.18 dsk_getgeom: Guess discgeometry . ................. 17
4.19 dg *geom : Initialise disc geometry from boot sector .... . . 17
4.20 dg_stdformat : Initialise disc geometry from a standdxibDsk format 18
4.21 dsk_*_forcehead: Overridedischead ................ 19
4.22 dsk_*_option: Set/get driveroption . ................ 19

4.22.1 Filesystemdriveroptions. . . ................. 20
4.23 dsk_option_enum: Get list of driver options . . .. ... .... ... 21
4.24 dsk_*_comment: Set comment for discimage . . . ... ... ... 21
425 dsk_type_enum . . . . . . i it it e e e e e e e e e e e e 21
426 dsk_comp_enum . . . . ... 0ttt e e e e e e e e e e 21
4.27 dsk_drvname,dsk _ drvdesc . . . . . .. .. 0 0t e e 2
4.28 dsk_compname,dsk_compdesc . .. ... ... 0000, 22
4.29 dg_ps2ls,dg_lIs2ps,dg pt2lt,dg It2pt . . .. ............ 22
4.30 dsk_strerror: Convert error codetostring . ............ 22
4.31 dsk_reportfunc_set/ dsk_reportfunc_get . . . . . ... ... .. .. 23
4.32 dsk_set_retry/dsk_get retry . .. ... ... ... 000 ian 23
433 dsk_get_ psh . .. ... .. i e e e 23



4.34 dsk_copy: Copy an entirediskimage . . . .. ............
4.35 Structure: DSK_ FORMAT . . . . . . . ittt ittt
4.36 LibDSKk errors . . . . . . . v i i i i i it et et e e
4.37 Miscellaneous . . . . . ¢ v i v i v v vttt b et et

Initialisation files

5.1 libdskreformat . ... ........ .00ttt
5.1.1 libdskrcexample ... ... ... ... .. 0.
5.2 Locatinglibdskre . ... ... ... ... .00,
5201 UNIX & b v vt ettt o ottt oottt neee e
522 Win32. . . . it e e e e e e e e e e e e e
523 Winl6. . . . . 00 ittt et e e e e e e e e e
524 DOS .. i e et e e e e e e e
Reverse CP/M-FS (rcpmfs) backend
6.1 InUse . . . it v it ittt it ettt ettt s eesonsaas
6.2 rcpmfsinitialisationfile . . . . . ... ... . o 0 0000
6.3 Bugs. .. .. i e e e e e e e e e e
LibDsk under Windows
T1 WINdows3.X . o v v v v it e ettt et e e e e
7.2 Windows4.x(95,98andME) ............. .. ...,
7.3 Windows NT (NT 3.x, NT 4.x, 2000, XP) without ntwdm driver . .
7.4 Windows 2000 and XP with ntwdm driver . . . ... ... ......
7.5 General comments on programming floppy access for Window. . .

7.5.1 The Winl6driver. ... ... .. ... 0titieenea.
7.5.2 TheWin32cdriver. . . . . . . .. o0 v it ittt e
7.5.3 TheWin32driver. . ... .. ... ..t eeeeeno.
7.54 Thentwdmdriver. . ... ... .. .. .. .00 ce....
7.5.5 OtherfloppyAPIs .. .........00iv..
7.6 LDSERVER . . . . . . ... ittt ittt nenans
7.6.1 CompilingLDSERVER ....................
7.62 UsingLDSERVER ... ... ... .00,
7.6.3 Important Security Warning . .................
77 LibDskand COM . . . . . .. . it ittt vttt oo neeennos
7771 Generalpoints . ... ... ... .00t
I/ U 1) )
773 Geometry . . . o v v v v v it e e e e e e et e e e e e
R S 1 ) 1 <
775 TReporter . .. . ... oo v vttt vt tneeneennas
LibDsk RPC system
8.1 The’serial’driver . . . . . . . . . i i it ittt e e e e
8.1.1 Servers for the serialdriver . . . . .. ... ..........
82 The’fork’driver . . . .. .. .. i it it ittt enneeenas



9 Writing new drivers 36

9.1 Thedriverheader . .. .. .. .. .. ... .0t iieeeenenan 36
9.2 Thedriversourcefile . . . .. .. .. ..ttt 37
9.3 Driverfunctions . . . . . . . . . . i i it e e e 38
931 deopen. . ... ... ittt e 38
932 de creat. . o v v v v i it e e e e e e e e e e e e e e 38
933 de cloSe. . v v v i i e e e e e e e e e e e e e e e e e 38
934 deread . ... .ot e e e e e e e e e e e e e 39
9.3.5 de WEIte . v v v v i ittt e e e e e e e e e e e e e e 39
93.6 dec format . .. ... .. i i ittt e e e e 39
937 de_getgeom . . . . . . i ittt e e e e 39
938 desecid ... ..ttt e e e e e e e e e e e e e 40
939 de xseeK . . . . ittt e e e e e e e e e e e e e e 40
9.3.10 dc_xread,dc_xwrite . . ... ... ittt 40
9.3.11 de Statls v v v v v v v e e e e e e e e e e e e e e e e e e e 40
9312 de_tread . . . . .t .t e e e e e e e e e e e e e e e e e e 40
9313 dextread . . . . . v i it e e e e e e e e e e e e e e e 41
9.3.14 dc_option_enum . . .. ... . .00ttt et 41
9.3.15 dc_option_set,dc_option_get . ... ............. |
9.3.16 de_trackids . . . . v v v i i i e e e e e e e e e e e e e e 42
9317 de_rtread . . . . . . .. i e e e e e e e e e e e e e e e 42
9318 de_to ldbs . . . ... .. e e e e e e e e e 42
9319 defrom_Idbs . . . . . . ... .. e e e 42

10 Writing new drivers (derived from LDBS) 42
10.1 Thedriverheader . .. .. ... ... ..ttt eeeeen.. 42
10.2 Thedriversourcefile . .. ... ... ... ... .00 ie... 43
10.3 Driverfunctions . . . . . . . . . ¢ . i it it ittt ettt 44
1031 deopen. . . . v v v v vt i et e e e e e e e 44
103.2 de_creat . . v v v v v v it e e e e e e e e e e e e e e e e 45
1033 de_close. & v v v v v i e e e e e e e e e e e e e e e e e e 45

11 Adding new compression methods 46
11.1 Driverheader . . .. . .. .. i ittt i ittt teeneneaas 46
11.2 Driver implementation ... ...................... 46
11.3 Compressionfunctions . . ... ... ... .. .. ... 47
11.3.1 ccopen . . v v i v i i it e et e e e e e e e 47
J1.3.2 CC Creat « v v v v v v e e e e e e e e e e e e e e 48
1133 cccommit . . . v v v v i e e e e e e e e e e e e e e e e 48
1134 cc abort . . . o v i i e e e e e e e e e e e e e e e e e 48

12 Adding new remote transports. 48
12.1 Driverheader . . .. . .. .. i it ittt ittt e eneneans 48
12.2 Driver implementation ... ...................... 48
12.3 Remote communicationfunctions . ... ............... 49
1231 Te open . . v v v v v it e e e e e e e e e e e 49
1232 re close . o v v v v e e e e e e e e e e e e e e e e e e 50
1233 re call. . . . 0 vt s s e e e e e e e e e e e e e e e e 50



The CopyQM File Format

Al Introduction . . . .. . ..o v i ittt i it ittt it enneas
A2 Header. . . ... ..o it it ittt ittt ntneeeeennes
A3 CRC . . . e e e e e e e
A4 Tmagecomment . . . . . v v v v v v v v vttt e e
AS Imagedata. . . . ... . i ittt i i e e

DQK Files
LibDsk with cpmtools

DSK / EDSK recording mode extension

50
50
50
51
51
51

52

52

53



1 Introduction

1.1 About this document

This document only covers LibDsk the library itself. Fomformation on the ex-
ample utilities supplied with LibDsk (apriboot, dskfornsktkans, dskid, dskdump,
dskscan, dskutil and md3serial) see their respective mahpages.

1.2 About LibDsk

LibDsk is a library for accessing floppy drives and disc imageansparently. It cur-
rently supports the following disc image formats:

Raw ““dd if=foo of=bar”’ images

Raw images in logical filesystem order
CPCEMU-format .DSK images (normal and extended)
MYZ80-format hard drive images

CFI-format disc images, as produced by FDCOPY.COM under®4hd used to
distribute some Amstrad system discs

ApriDisk-format disc images, used by the utility of the samame under DOS.
NanoWasp-format disc images, used by the eponymous emulat
IMD-format disc images, as produced by Dave Dunfield’s Ineldjsk utility.
Yaze ’ydsk’ disc images, created by the ’yaze’ and ’yaze-agmulators.
V3-format disc images, used in TRS-80 emulation.

Compagq Quick Release Sector Transfer (QRST), used for theamputers’ BIOS
setup floppies.

Disc images created by the Sydex imaging programs Telediskd CopyQM (Not
supported in the 16-bit Windows version).

SAP disc images used in emulation of Thomson computers.
The floppy drive under Linux

The floppy drive under Windows. Windows support is a complied subject -
see section 7 below.

The floppy drive (and hard drive partitions) under DOS.

LDBS: A disc image format still under development. See LDH8bs.html for
more information.

LibDsk also supports compressed disc images in the follovgifiormats:
Squeeze (Huffman coded)
GZip (Deflate )
BZip2 (Burrows-Wheeler support is read-only)

TeleDisk ’advanced’ compression (LZH support is read-bm and confined to
TeleDisk disk images)



1.3 What’s new?

Important note: If you have coded against a version of LibDsk prior to 1.5.%4r in
mind that 1.5.3 is a substantial rewrite. The API for yourgmons remains the same,
but there are differences in implementation that may trip up. In particular, if you
are writing to a disc image file it is very important to check tlesult of dsk_close()
there are a lot of drivers which make their changes in memongl don’t try to commit
them until dsk_close() is called.

For full details, see the file ChangeLog.

dskform can now format disc images with a blank PCDOS or AptiMSDOS
filesystem.

Added a new ’sap’ driver for SAP-format disc images (thartksEmulix75 for
information).

When converting to Teledisk TD0 format, attempt to come upthva plausible
value for the drive type (3.5 / 5.25”).

The geometry probe has been amended to try and get the cotrksta rate on disc
images that don’t include this information as metadata.

The ’dsk’ / ’edsk’ driver has been rewritten to support théemsions described
at http://simonowen.com/misc/extextdsk.txt

The LDBS file format has been changed to support the aboveentions. LDBS
files created by LibDsk 1.5.3 and earlier can still be used,thdon’t support the
extensions.

Added a new ’qrst’ driver for Compaq QRST-format disc inmge
Various bugfixes in the IMD driver.
Added a new ’ldbs’ driver for LDBS-format disc images.

CopyQM and Teledisk are no longer supported in 16-bit Winddbuilds, be-
cause 16-bit Windows does not provide the sscanf() functi¢m DLLs.

Added a new ’complement’ option to the drive geometry, alling for disc image
formats where the bytes are stored complemented.

Added a new ’jv3’ driver for V3-format disc images.

A bugfix to the automatic geometry probe in the imd’ drivEiD discs were not
being correctly detected.

Added a new ’imd’ driver for IMD-format disc images.

A new SIDES_EXTSURFACE geometry, for disc images where thector num-
bers on side 1 follow on from side 0.

TeleDisk images with *advanced’ (LZH) compression are noupported.
Added a new ’ydsk’ driver for YAZE ydsk-format disc images.

Some disc image files include filesystem information as paof the disc image
metadata. dskid and dsktrans now display and copy this infation.



Should now compile out of the box on FreeBSD.
A bugfix to the rcpmfs driver should allow it to simulate a GP2 filesystem as
well as CP/M 3.

1.4 Terms and definitions

In this document, I use the wordYLINDERto refer to a position on a floppy disc, and
TRACK to refer to the data within a cylinder on one side of the disarla single-sided
disc, these are the same for a double-sided disc, there arwite as many tracks as
cylinders.

2 Supported file formats

The following disc image file formats are supported by LibDsk

“dsk” : Disc image in the DSK format used by CPCEMU. The format of $Dfile
is described in the CPCEMU documentation.

“edsk” : Disc image in the extended CPCEMU DSK format.

“raw” : Raw disc image' - as produced b?'(]“ RGN0 op=1sie ”. On sys-
tems other than Linux, DOS or Windows, this'is alsé tised to asx the host
system’s floppy drive.

“rawoo” : Raw disc image, ordered so that all the tracks on side 0 comsfj then all
the tracks on side 1.

“rawob” : Raw disc image, ordered so that all the tracks on side 0 comwsfj then all
the tracks on side 1 in reverse order.

“logical” : Raw disc image in logical filesystem order. Early version8bibDsk could
generate such images (for example, by using the now-depréed _ oticsr  °P-
tion to dsktrans) but couldn’t then write them back or usetlis emulators.

“floppy” : Host system’s floppy drive (under Linux, DOS or Windows).

“int25” : Hard drive partition under DOS. Also used for the floppy edpiv Apricot
PCs.

“ntwdm” : Enhanced floppy support under Windows 2000 and XP, using dditional
kernel-mode driver.

“myz80” : MYZ80 hard drive image, which isearly the same as “raw’” but has a 256
byte header.

“cfi” : Compressed floppy image, as produced by FDCOPY.COM under D@ts
format is described in cfi.html.

“imd” : Disc images created by Dave Dunfield’s ImageDisk utility.
“jv3” : Disc images used by eff Vavasour’s TRS-80 emulators.

“qm” : Disc images created by Sydex’s CopyQM.



“tele” : Disc images created by Sydex’s TeleDisk.

“nanowasp” : Disc image in the 400k Microbee format used by the NanoWaspwla-
tor. This is similar to “raw’’, but the tracks are stored inffedént order. LibDsk
also applies a sector skew so that the sectors are read/vanitin the logical order.
Strictly speaking, it should not do this (when libdsk is usedth cpmtools, cpm-
tools is the one that does the skewing) but cpmtools cannotilitle the skewing
scheme used by the Microbee format.

“apridisk”: Disc image in the format used by the ApriDisk utility. The fuat is
described in apridisk.html.

“rcpmfs”: Reverse CP/M filesystem. A directory is made to appear as a &Pdisk.
This is a complex system and should be approached with cautio

“remote”: Remote LibDsk server, most likely at the other end of a seilizle.
“ydsk”: Disc image format used by the yaze and yaze-ag CP/M emulators
“qrst”: Compaq Quick Release Sector Transfer.

“Ildbs”’: LibDsk Block Store.

3 Architecture

LibDsk is composed of a fixed core (files name KT ) and a number of drivers
. & . .

(files named q Aﬁlc ). V;’h.en yf)u (l)lpen an ';*I:-ag(ei (?r a (-lr“],f (usm(%la ~ob IGI-J 0(;‘
qeK cLes() ) then a driver is chosen. is driver is then used until itlese
(an_CIOZG() )'. . . . . .

Each driver is identified by a name. To get a list of availabkivkrs, use - .

. . . qep fAbe” 6nmm()

To get the driver that is being used by an open DSK image, l!fé?l(

TqLADYIIG()
qeK qLAgeec()

3.1 Logical and physical sectors

LibDsk has two models of disc geometry. One is as a linear aywf “logical” sectors -
for example, a 720k floppy appears as 1440 512-byte sectorsmibered 0 to 1439. The
other locates each sector using a (Cylinder, Head, Sectoripde - so on the 720k floppy
described earlier, sectors would run from (0,0,1) to (79},

Internally, all LibDsk drivers are written to use the Cytim#llead/Sector model.
For those calls which take parameters in logical sectorsbDkk uses the information
mat R OIS iz and data rate sel o CEOURIEH " ™"

Those functions which deal with whole tracks (such as the comand to format a
track) use l(fgical tracks and (cylinder,head) pairs insktedo initialise %ZK_ CEONELEX
structure, either:

call to try and detect it from the disc or

(oK &egaeom()

(13 2 *
call qg_f. tqroLmsg() to select one of the ‘“‘standard” formats that LibDsk knows

about o



call qa qoegeonm() / q& cbhuy 8890111 / %ﬁ_?cmﬁeom() / g8 gbriGeom() to

initialise it from a copy of a S / CP/M86 / PCW / Apricot boaktor or

Set all the members manually.

3.1.1 DSK_GEOMETRY in detail

(Abeqey, 2qricy

qea1gee Tt qB PIqequee? . /* Th.is describes the logical seque-nce of tracks on
the disc - the order in which their host system reads them. $Rhill only be used
if q8 pesqe is greater than 1 (otherwise all the methods are equivaleartyl you
are using functions that take logical sectors or tracks agqaeters. It will be
one of:

_ The tracks are ordered Cylinder 0 Head 0 COH1 C1H0 C1H1
ZIDEéﬁ-IIH‘&ZHI etc. This layout is used by most PC-hosted operag systems,
including DOS and Linux. Amstrad’s 8-bit operating systealso use this
ordering.

_ e tracks go out to the edge on Head 0, and then back in
2IDE()zn %[ela YF::[? Cylinder 0 Head 0 is the first track, while CylimdeHead
1 is the last). This layout is used by Freek Heite’s 144FEATidar (for
CP/M-86 on the PC) but I have not seen it elsewhere.

- e tracks go out to the edge on Head 0, then out again on Head
ZIDE?(SOO%Q)QE;I‘ goes C(last)H0, COH1, C1HL, ..., C(last)H IThis ordering
is used by Acorn-format discs.

- e tracks are arranged in the same way as SIDES_ALT,
ZIDFI?uF 1% ‘{T?ep slélé‘t\(f)rs on side 0 are numberedrl-the sectors on side 1 are
numberednl - 2% n (for example, side 0 are numbered 1-9, and side 1 are
numbered 10-18). This is a new option and should be treatedlwéaution

*/

e - /* The number of cylinders this disc has. Usually 40
2K bck & GAJIugeLe
e 0r186. (l/ a

qal(_bgﬁg}]_l q8 pesge /* The number of heads (sides) the disc has. Usually 1 or

qepbeecy ¢ g8 e6crore /* The number of sectors per track. */
qepbeecit qB eccpyee /* The first physical sector number. Most systems start

numbering their sectors at 1 Acorn systems start at 0, and stmad CPCs start
at 65 or 193. #/

2IN6{ B P6CaING /* Sector size in bytes. Note that several drivers rely on ¢hi
being a power of 2. */

Qe LI QR QUL /* Data rate. This will be one of:

I{V_LE_HBIlgh-denSlty disc (1.4Mb or 1.2Mb)
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BY lE_DBouble-density disc in 1.2Mb drive (ie, 360k disc in 1.2Mb ide)
BV lE_Zﬂ)ouble-density disc in 1.4Mb or 720k drive

I{V_LE_EIEXtra-denSity disc (2.8Mb) */
qe 8sb ¢ q& LuBsb /* Read/write gap length */

qe 8sb ¢ q& puiBsh /* Format gap length */

e g8 pw /* This is really a dsk_recmode_t, but is declared as an int fsnckward
) compatibility. It contains the recording mode and additibilags. To extract the
recording mode, use (dg_fm RECMODE_MASK):

~ ! . . ]
KECINODE W (double density) recording mode

—FM (single density) recording mode. Not all PC floppy contheok
KEC%%]))O];:T is mode the National Semiconductor PC87306 ankletFuture
Domain TMC series SCSI controllers can at least read FM disEhe BBC
Micro used FM recording for its 100k and 200k DFS formats. TWeén-
dows / DOS floppy drivers do not support FM recording.

To extract the flags, use (dg_fm RECMODE_FLAGMASK). Theresicur-
rently one additional flagRECMODE_COMPLEMENT. If this flag is set,
bytes written on the disc are stored complemented (ie, XORwith 0xFF). */

g g8 womny /* Set to nonzero to disable multitrack mode. This only afffec
: attempts to read normal data from tracks containing deldtedh (or vice versa).
*/

g & woejab /* Set to nonz-ero to disable skipping deleted data when sehing
for non-deleted data (or vice versa). */

D2K CEONELEA

4 LibDsk Function Reference

4.1 dsk_open: Open an existing disc image

e[ 6LL § (e oben(D2K BDEIAEK 2SIl COU2f CPSL . [6USIIG’ cOURf CPYL .fAbe* cowep cpyL ..cor
Enter with:

“self”’ is the address of a DSK_PDRIVER variable (treat itakandle to a drive
/ disc file). On return, the variable will be non-null (if thperation succeeded)
or null (if the operation failed).

“filename” is the name of the disc image file. On DOS and Windsv‘A:”” and
“B:” refer to the two floppy drives. On Apricot MS-DOS, “0:’ddfl:” refer to
the floppy drives.

“type” is NULL to detect the disc image format automatigaldr the name of a
LibDsk driver to force that driver to be used. S(ff](_()xb ¢~eumu() below.
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“compress” is NULL to auto-detect compressed files, or thame of a LibDsk

compression scheme. Seeqa](_ combeum()’

Returns: A,____ ___ . which will be 0 - —).if successful, or a negative
integer if faﬂ%:]((i. GSL(Ie'e t;](_a (LGLLOL . Th(le)gll‘goEBB _b ]lIEB_M o gﬁiﬁrs eithegr that
no driver was able (tlo open the Qisc / disc image2(§ ‘Eype” wa ) or that the
requested driver could not open the file (if “type” was not NL)L

Standard LibDsk drivers are listed in section 2.

Compression schemes are:

“sq” : Huffman (squeezed). The reason for the inclusion of thistgm is to support
.DQK images (see appendix B).

“gz” : GZip (deflate). This will only be present if libdsk was buitith zlib support.

“bz2” : BZip2 (Burrows-Wheeler compression). This support is vently read-only,
and will only be present if LibDsk was built with bzlib suppor

4.2 dsk_creat: Create a new disc image

(e 6LL § oK cLeS({(D2K BDEIAEK :26IF° COU2f{ CPYL . H[6NSWE couef GpyL .(Abe)

In the case of floppy drives, this acts exactly afz ~obeu() For image files, the file
will be deleted and recreated. Parameters and results arf(n'sqa](_ , except

that “type” cannot be NULL (it must specify the type of discage to be created) and
if “compress” is NULL, it means that the file being created slid not be compressed.

4.3 dsk_close: Close a drive or disc image

qeK 6LL { oK ¢Joe6(D2K bDEBIAEK 2610
Pass the addrgss of fm opaque pointer returned from-— oben / qer cLesg() On
return, the drive will have been closed and the pointer setNWLL. It is important

to check the result of this function many drivers don’t vertheir changes back until
dsk_close() is called.

4.4 dsk_dirty: Read the dirty flag

¢ g2 qiA(D2K bDEBIAEK 261D
This function returns non-zero if the disc has been modifiédce it was inserted into
the drive, and zero if it has not been modified.

4.5 dsk_pread, dsk_Iread : Read a sector

qef 6LL ¢ o) brLesq(D2K bDEBIAEK 26IY covet D2K CEONELEBXK :86our nolq .pny’ qgep by
ge[ 6LL™{ geK [L69q(D2K BDEBIAEK 26U’ couet D2K CEOWNELEX 8601 A01q .pry’ oK Je6Cf {
These functions read a single sector from the disc. There ano of them, depending
on whether you are using logical or physical sector addresse
Enter with:
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“self” is a handle to an open drive / image file.
“geom” points to the geometry for the drive.
“buf” is the buffer into which data will be loaded.

“cylinder”, “head” and “‘sector’’ ) or “‘sector”

S bres ) give the
location of the sector. K q

O

Returns:
If successful, DSK_ERR_OK. Otherwise, a negative DSK_ERR value.
If the driver cannot read sectors, DSK_ERR_NOTIMPL willde¢urned.

4.6 dsk_pwrite, dsk_lwrite: Write a sector

Q2K 6LL{ geK baLie(D2K BDBIAEK 261y couef DK CGEONELKL 8601 coweg A01q .pny qeK~
Q2K 6LL{ goR [#LI6(DRK bDEBIAEK 26t couet D2K CEONELEL :8601r couzg A01q .pAy qeg |

As dsk_pread / dsk_Iread, but write their buffers to disheatthan reading them from
disc. If the driver cannot write sectors, DSK_ERR_NOTIMPIll we returned.

4.7 dsk_pcheck, dsk_Ilcheck: Verify sectors on disc against mem-
ory

gel 6LL{ o) bepeck(D2K bDEBIAEE 26U covet D2K GEONELEBLA 86011 coweg r0lq .pny el
gel 6LL{ el [cP6CK(D2K bDEBIAEEK 26I¢ couet D2K CEONELEZL :8600° couef A0IQ .pAp geg’ |
As qeg bresq / ng_ﬁ - ({) , but rat.her than reading their buffers from disc, they com-
pare the contents of their buffers with the data already caxdisc. If the data match, the
functions return DSK_ERR_OK. If there is a mismatch, thépra DSK_ERR_MISMATCH.

In case of error, other DSK_ERR_* values are returned. Ifdhiver cannot read sec-
tors, DSK_ERR_NOTIMPL will be returned.

4.8 dsk_pformat, dsk_lformat: Format a disc track

qe[ 6LL { geg brormsi(D2K bDKIAEK 261U D2K CEONELBL :860nr’ e bcA ¢ cAjinger’ ¢eg b
qe[ 6LL [ ger [oLWS(D2K LDEBIAEK 26IF D2K CEONELEZL 86015 (2K [fLYCK [ (LICK’ GOURf [

Enter with:
“self” is a handle to an open drive / image file.

“geom” points to the geometry for the drive. The formatteaymmodify this if
(for example) it’s asked to format track 41 of a 40-track ériv

[13 3 99 [ ¢ 2 [13 2 3 3
cylinder” / “head o) broLmsg ) or “track ) give the location

2K [[OLIIY
of the track to format. (s F R ¢
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“format” should be an array of( .~ o croLe ) DSK_FORMAT struc-
tures. These structures must contain sector headers forttlaek being formatted.
For example, to format the first track of a 720k disc, you wophks in an array
of 9 such structures: 0,0, 1,512, 0,0,2,512, ..., 0,0, 9,512

“filler” should be the filler byte to use. Currently the Wind2iver ignores this
parameter. If the driver cannot format tracks, DSK_ERR_NGOFL will be
returned.

Note that when formatting a .DSK file that has more than onedieou must format
cylinder 0 for each head before formatting other cylinders.

4.9 dsk_apform, dsk_alform: Automatic format

geK 6LL ¢ (el sbioim(D2K BDEKIAEEK 6]y covet D2K GEONELEZX :860m° e bcA| ¢ cAjinger’
e[ 6LL™{ gef S[OLW(D2K BDBIAEEK 26U couzt D2K CEOWNELEX 86010 (el [{LYCK § [LICK® M

These function calls behave aﬁm( hroLmsg() q?ll( JoLms()
that the sector headers are automatlcally generated. Thigs time and trouble setting

up sector headers on discs with standard layouts such as D@&W or Linux floppies.
If the driver cannot format tracks, DSK_ERR_NOTIMPL wiltdtarned.

and above, except

4.10 dsk_psecid, dsk_lsecid: Read a sector ID.

ge[ 6LL™{ geK beeciq(D2K BDBIAEEK 26U couet D2K CEONELEX :860mr gef beh ¢ cAjiuger’ g
e[ 6LL™{ geK [26CIq(D2K bDEBIAEK 26l couef D2K GEONELEBA :86010° 2K J(LICK { (LICK’ D

Read a sector ID from the given track. This can be used to prbédediscs with oddly-
numbered sectors (eg, numbered 65-74). Enter with:

“self”” is a handle to an open drive / image file.
“geom” points to the geometry for the drive.

“cylinder” / “head” &2 —beecr ) or “track”
the track to read the sector from.

(SZK_IZGC!(] ) give the location of

“result” points t initiali - ture.
result” points to an uninitia lseﬂZK 9 OKWWC ure

On return:

If successful, the buffer at ‘“result” will be initialisedith the sector header
found, and DSK_ERR_OK will be returned.

If the driver cannot provide this functionality (for exalmpthe Win32 driver
under NT), DSK_ERR_NOTIMPL will be returned.

Note that the DOS, Win16 and Win32 (under Win9x) drivers immpént a limited ver-
sion of this call, which will work on normal DOS / CP/M86 / PCWsd and CPC
discs. However it will not be usable for other purposes.
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4.11 dsk_ptrackids, dsk_Itrackids: Identify sectors on track.

qef 6LL § (el biryckiqe(D2K bDEBIAEE 26t couvef D2K CEOWNELEBA 8601 geg beh ¢ cAjiuger.
qeK 6LL § (el [{LICKIqe(D2K bDBIAEK 26l covet D2K CEONELBA :86010° (g [{LICK { fLICK’
These functions are intended to read all the sector IDs frontrack, in order, and
(preferably) starting at the index hole. If they succeedgsitit’ will point at an array
of DSK_FORMAT structures describing the sectors found. Ssiray will have been
allocated with dsk_malloc() and should be freed with dsked®.

4.12 dsk_rtread: Reserved.

ge 6LL § (o) L{L6Iq(D2K bDEBIAEK 26I¢ covet D2K CEONELEBX :86010° arolq .pay ey by~

This function is reserved for future expansion. The intemtis to use it for diagnos-
tic read commands (such as reading the raw bits from a trackurrently it returns
DSK_ERR_NOTIMPL.

4.13 dsk_xread, dsk_xwrite: Low-level reading and writing

ge[ 6LL™{ geK XL69q(D2K BDEIAEK 26[L’ couet D2K CGEONELEEK 860 rolq .pny’ geg behy ¢
el 6LL L gel xmLI6(D2K bDEBIAEE 261U covel DK GEOMNELEA :86010° coweg A0Iq .pay (ej ]

dsk_xread() and dsk_xwrite() are extended versions of dgread() and dsk_pwrite().
They allow the caller to read/write sectors whose sector Iiffdrs from the physical

location of the sector, or to read/write deleted data.. TlhyHnder” and ‘head” argu-
ments specify where to look the “cyl_expected” and ‘“headxpected” are the values

to search for in the sector header.

These functions are only supported by the CPCEMU driver,ltheux floppy driver
and the NTWDM floppy driver. Other drivers will return DSKREROTIMPL. Un-
less you are emulating a floppy controller, or you need to relidcs that contain deleted
data or misnumbered sectors, it should not be necessary til ¢hese functions.

4.13.1 dsk_xread(), dsk_xwrite(): Deleted data

The “deleted”” argument is used if you want to read or writetees that have been
marked as deleted. IIZ]Z](_X wLie() this is a simple value pass 0 to write normal
data, or 1 to write deleted data. — , pass the address of an integer con-

taining 0 (read normal data) or 1 (re];dxci'gﬂe?gl data). Onmegthe integer will contain:
If the requested data type was read: 0
If the other data type was read: 1
If the command failed: Value is meaningless.

Passing cts the same as passing a pointer to 0.
The opposite type of data will only be read if you sg(t, ow-q8
Some examples:

~noejab to nonzero.
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| geom-dg_noskip | deleted | Data on disc || Results | *deleted becomes |

0 -0 Normal DSK_ERR_OK 0
0 -0 Deleted DSK_ERR_NODATA ??
0 -1 Deleted DSK_ERR_NODATA 2?
1 -0 Normal DSK_ERR_OK 0
1 -0 Deleted DSK_ERR_OK 1
1 -1 Normal DSK_ERR_OK 1
1 -1 Deleted DSK_ERR_OK 0

4.14 dsk_lItread, dsk_ptread, dsk_xtread

geK 6LL{ oK [iLeq(D2K BDEBIAEE 26I¢ covet D2K GEONELEL 86011 A0Iq .pny’ geR [{LYCK
qef 6LL § (el biresq(D2K BDEBIAEK 26I¢’ covet D2K CEONELEBX :86010° A0Iq .pny gef behy ¢
gel 6LL{ o) XfLe3q(D2K bDEIAEE 26]¢ covet D2K CEONELEX :86onr roiq .pny gqeg by ¢
These functions read a track from the disc, using the FDC’sEARD TRACK” com-
mand. There are three of them - logical, physical and exteddshysical.
If the driver does not support this functionality, LibDsHlwaitempt to simulate it
using multiple sector reads.
Enter with:

“self”” is a handle to an open drive / image file.
“geom” points to the geometry for the drive.
“buf” is the buffer into which data will be loaded.

)

[13 3 99 13 2 3 2
cylinder” and ‘head 5 I.qu qa]( 65 ) or “track

give the location of the track to read

( QR ZIL6ST ) “cyl_expected” and ‘‘head_expected” are used as the valutes
search for in the sector headers.

dex1m69q

Returns:
If successful, DSK_ERR_OK. Otherwise, a negative DSK_ERR value.

q2[< 2LL only) If the driver does not support extended sector readsites,
then DgK %l(flR NOTIMPL will be returned.

4.15 dsk_lIseek, dsk_pseek

qeK 6LL ¢ (e[ J266K(D2K bDEIAEE 26t covet DK CEONELEBZA :86010° (2R [{LICK { (LICK)
qef 6LL § (et beesr(DR2K bDEBIAEK 26I¢ covet D2K CEONELEBX :8601m° qeg DCA[ ¢ CAfInqeL’ e
Seek to a given cylinder. Only the CPCEMU driver, the Linuxpfly driver and the
NTWDM floppy driver support this other drivers return DSIRE NOTIMPL. You
should not normally need to call these functions. They haveeh provided to support
programs that emulate a uPD765A controller.
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4.16 dsk_drive_status

gel 6LL{ o) qLi6 2(uine(D2K bDEIAEEK 26IU covet DK CEONELEL :86010° qeg bpesq pey
Get the drive’s status (ready, read-only etc.). The byte$td¢’” will have one or more
of the following bits set:

DSK_ST3_FAULT: Drive fault
DSK_ST3_RO: Read-only
DSK_ST3_READY: Ready
DSK_ST3_TRACKO: Head is over track 0
DSK_ST3_DSDRIVE: Drive is double-sided

DSK_ST3_HEADI1: Current head is head 1, not head 0. Usually this just depends o
the value of the “head” parameter to this function.

Which bits will be “live” depends on which driver is in use, ththe most trustwor-
thy will be DSK_ST3_READY and DSK_ST3_RO. This function Wilever return
DSK_ERR_NOTIMPL if the facility is not provided by the deiy a default version
will be used.

4.17 dsk_dirty: Has drive been written to?

¢ qeg qILA(D2K bDBIAEE 2610
This returns zero if the disc has not been written to since itiswpened, nonzero if it
has.

4.18 dsk_getgeom: Guess disc geometry

gel 6LL{ o) 86(860(DR2K bDBIAEK 26U D2K CEONELEBA :8com)

This attempts to determine the geometry of a disc (number plinders, tracks, sectors
etc.) by loading the boot sector. It understands DOS, Apttic€P/M-86 and PCW
boot sectors. If the geometry could be guessed, then “geom’illvbe initialised and
DSK_ERR_OK will be returned. If no guess could be made, theSIK) ERR_BADFMT
will be returned. Other values will result if the disc couldtibe read.

Some drivers (in particular the MYZ80 driver, and the WinBiXek under NT) only
support certain fixed disc geometries. In this case, the geetmy returned will reflect
what the driver can use, rather than what the boot sector says

4.19 dg_*geom : Initialise disc geometry from boot sector

e[ 6LL { 8 qoeScom(D2K CEONELEL 6]’ COlef MURISNG] CPYL . PO0e6Cy)
e[ 6LL { &8 becmBeom(DRK CEONELEZL +26[[° COUef MURISNG( CPYL . POO06CY)
el 6Ll § % cbwgeScom(D2K CEOQONELEZL «26If CONef fiURIGN6q CPYL . POOFR6GY)
e[ 6LL § % sbuGeom(D2K CEONELEZL #26I¢ COU2f NU2IGN6( CPYL . POO0{26CY)
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These functions are used b¥]2](_
Enter them with:

Ber8eoms() but can also be called independently.

“self” is the structure to initialise
“bootsect’ is the boot sector to initialise the structurefn.

Returns DSK_ERR_BADFMT if the sector does not contain a abie disc specifica-
tion, or DSK_ERR_OK otherwise.

dg_dosgeom will check for a PC-DOS boot sector.
dg_pcwgeom will check for an Amstrad PCW boot sector.
dg_cpm86geom will check for a CP/M-86 boot sector.

dg_aprigeom will check for an Apricot DOS boot sector.

4.20 dg_stdformat : Initialise disc geometry from a standard LibDsk
format.

Q2K 6LL{ 8 2iqoLmIi(D2K CEONELBA 261y 2K [OLWYf { [OLWSM]’ 2K COPSL { LUIWE’ g2k

Initialises a DSK_GEOMETRY structure with one of the stardlformats LibDsk
knows about. Formats are:

FMT_180K: 180k, 9 512 byte sectors, 40 tracks, 1 side
FMT_200K: 200k, 10 512 byte sectors, 40 tracks, 1 side

FMT_CPCSYS: Amstrad CPC system format - as FMT_180K, but physical sestor
are numbered 65-73

FMT_CPCDATA: Amstrad CPC data format - as FMT_180K, but physical sectors
are numbered 193-201

FMT_720K: 720k, 9 512 byte sectors, 80 tracks, 2 sides
FMT_800K: 800k, 10 512 byte sectors, 80 tracks, 2 sides
FMT_1440K: 1.4M, 18 512 byte sectors, 80 tracks, 2 sides
FMT_160K: 160k, 8 512 byte sectors, 40 tracks, 1 side
FMT_320K: As FMT_160K, but 2 sides

FMT_360K: As FMT_180K, but 2 sides

FMT_720F: As FMT_720K, but the physical/logical sector mapping is ‘teand-
back” rather than “alternate sides”. See section 3.1.1 fetadls.

FMT_1200F: As FMT_720F, but with 15 sectors
FMT_1440F: As FMT_720F, but with 18 sectors
FMT_ACORN160: Acorn 40 track single sided 160k (used by ADFS ’S’ format)
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FMT_ACORN320: Acorn 80 track single sided 320k (used by ADFS "M’ format)
FMT_ACORNG640: Acorn 80 track double sided 640k (used by ADFS "L’ format)
FMT_ACORNS00: Acorn 80 track double sided 800k (used by ADFS D’ and "E’)
FMT_ACORN1600: Acorn 80 track high density 1600k (used by ADFS °F’ format)
FMT_BBC100 BBC micro 40 track single sided 100k (using FM encoding)
FMT_BBC200 BBC micro 80 track single sided 200k (using FM encoding)
FMT_MBEE400 Microbee 40 track double sided 400k

FMT_MGT800 MGT 80 track double sided 800k (used by MGT D and Sam Coup ).

If the “fname” is not NULL, it will be pointed at a short name fhe format (suitable
for use as a program option se¢q 0]2.\?21‘1[01-1.11' ¢ ) o

If the ““fdesc” is not NULL, it will be pointed at a descriptistming for the format.
With these two, it’s possible to enumerate geometries supped by the library without
keeping a separate list in your program - for example code
that does this.

If additional formats have been specified in the libdskrc fdection 5.1), they will
be returned by this function, using format numbers startinghe last builtin format
plus 1.

StSoje\roLmnsmeec

4.21 dsk_* forcehead: Override disc head

e[ 6LL™§ (e[ 26( [OLC6P6I((D2K bDBIAEK 26U 1Uf [OLCE)
gelC 6LL{ (o) 86f [OLC6P6I((D2K bDEIAEK 26I¢ 1Uf .{0LC6)
(This function is deprecated it is equivalent to dsk_setpéion() / dsk_get_option()
with “HEAD” as the option name).
Forces the driver to ignore the head number passed to it anwhyk use either side
0 or side 1 of the disc. This is used to read discs recorded on W CPC / Spectrum3
add-on 3.5 drives. Instead of the system software being pgoammed to use both sides
of the disc, a switch on the drive was used to set which side wheing used. Thus discs
would end up with both sides saying they were head 0.
Anyway, when using dsk_set_forcehead, pass:

-1: Normal - the head passed as a parameter to other calls is used.
0: Always use side 0.

1: Always use side 1.

4.22 dsk_*_option: Set/get driver option

geK 6LL [ (oK 26{ obion(D2K BLDEIAEK 26][° COU2f CPSL .Y’ IUf AY[IG)
e[ 6LL™{ gef 86f obplon(D2K bDEBIAEK 26]U COU2{ CPSL .UIWIE’ IN{ . AS[M6)
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Sets or gets a driver-specific numeric option.

The “name” field is the option name. If the selected driver damwt support the
appropriate option, then the error DSK_ERR_BADOPT willdtamed. If the option
is valid but the value requested is not, DSK_ERR_BADVAL wild returned.

The following driver options are supported by the Linux and'WDM floppy
drivers:

HEAD Force the drive always to use one or other side of the disc, iging the disc
geometry. Valid values are 0 or 1 to force one or other side dftdisc, -1 to
allow either.

DOUBLESTEP To support a 48tpi disc in a 96tpi drive, double all cylindemmbers.
Valid values are 1 (enable) or 0 (disable).

STO0/ST1/ST2/ST3 These are the values of the floppy controller’s 4 status rdgis
returned by the last operation. They cannot be changed, ardyd.

The ’remote’ driver supports the following option (plus asgytions that the remote
driver supports):

REMOTE:TESTING This disables an optimisation in the remote driver, so thiat i
sends method calls to the remote server even if it has been adknot to. The
purpose of this is to ensure that all calls to the remote drivesult in RPC packets
being sent.

4.22.1 Filesystem driver options

It is possible that as part of its geometry probe, LibDsk wliHve detected a CP/M
or DOS filesystem on a disc image. Alternatively, a disc imagaay contain filesys-

tem metadata (for example, the YAZE ydsk and RCPMFS drivethhcontain CP/M
filesystem parameters). These parameters appear as drivyetians, prefixed with the
name FS:. When making a copy, dsktrans enumerates the drigstions on the source
disc image and sets them to the same values on the destinatiomage. This is neces-

sary to ensure that (for example) when one YDSK is copied toodher, its filesystem
parameters are transferred. The current filesystem optiapported by LibDsk are:

FS:CP/M:BSH Block shift - 3 = 1k, 4 = 2Kk, 5 = 4k...
FS:CP/M:BLM Block mask - (block size / 128) - 1

FS:CP/M:EXM Extent mask - roughly, how much does a directory entry covefi?
=16k, 1 = 32k, 3 = 64k...)

FS:CP/M:DSM Number of data and directory blocks, minus 1
FS:CP/M:DRM Number of directory entries, minus 1

FS:CP/M:AL0O Allocation bitmap of directory blocks (first 8 blocks)
FS:CP/M:AL1 Allocation bitmap of directory blocks (second 8 blocks)

FS:CP/M:CKS Checksum vector size (normally (FS:CP/M:DRM 1) / 4) can be
0x8000 for a fixed disc

FS:CP/M:OFF Number of boot tracks

20



FS:CP/M:VERSION Filesystem version (-2 (ISX), 2 (CP/M 2) or 3 (CP/M 3). This
is only supported by the ’rcpmfs’ driver.)

FS:FAT:SECCLUS Number of sectors per cluster
FS:FAT:RESERVED Number of reserved sectors
FS:FAT:FATCOPIES Number of FAT copies

FS:FAT:DIRENTRIES Number of root directory entries
FS:FAT:MEDIABYTE Media byte (usually the first byte of the FAT)
FS:FAT:SECFAT Number of sectors per FAT

Note that it is theoretically possible for a disc to have F®M1 and FS:FAT informa-
tion - for example, a CP/M filesystem saved in a disc image thalko contains FAT
metadata, or vice versa.

4.23 dsk_option_enum: Get list of driver options

el 6Ll § qeK obgron eun(D2K BDEIAEK 26IF 10( Iq¥° CpyL ..obmywe)

If “idx” is in the range 0 - number of driver options, (*optnm) is set to the name of
the appropriate driver option. If not, (*optname) is set foIDL.

4.24 dsk_*_comment: Set comment for disc image

e[ 6LL { (2K 26f comwen{(D2K LDEIAEK 26IF Couef CpPYL ..COMIIGNE)
gef 6LL{ e[ 86 commeNi(D2K bDEBIAEE 26[L’ CP9L ... COIIGCNY)

Used to get or set the comment (if any) for the current disc. €ljlvinter passed or
returned may be NULL (meaning ‘“No comment”). The string ratul belongs to
LibDsk don’t alter or free it.

4.25 dsk_type_enum

(2K 6LL § (e[ (Abe enmm(Ing mWqex’ cpyL .. qLAIYING)

If “index” is in the range 0 - number of LibDsk drivers, LADSI e) is set to the short
name for that driver (eg: “myz80” or “raw”). If not, (=El= rvapinset to AOTT

4.26 dsk_comp_enum
(e 6LL § oK comb enmu(mug mwqgex’ cpyL ...combuyue)

As qep(hbeenmus() but lists supported compression schemes.

21



4.27 dsk_drvname, dsk_drvdesc

cowef CPsL g2k qLAUSWG(D2K LDBIAEK 2611
cowef CpsL g2k qLAG62G(DRK BDBIAEK 261

Returns the driver name (eg: “myz80”) or description (eg ‘“¥BY hard drive driver”)
for an open disc image.

4.28 dsk_compname, dsk_compdesc

couef cpyL (e combusme(D2K LDEIAEEK 2611
coueg cpyL .qeg cowbqeec(D2K bDBIAEK 2610

Returns the compression system name (eg: “gz” NULL if thesdiimage isn’t com-
pressed) or description (eg: “GZip compressed”) for an opkinc image.

4.29 dg_ps2ls, dg_ls2ps, dg_pt2lt, dg_It2pt

Convert between logical sectors and physical cylinder/ld¢sector addresses. Normally
these functions are called internally and you don’t need te them.

gel 6LL{ g8 besJe(conet DK CEONELEA :26IU gef beh ¢ cAP’ gep bpesq ¢ pesq’ qeg besc ¢ @
Converts physical C/H/S to logical sector.

ge[ 6LL™{ g8 Jeshe(cover D2 CEONELBL 261U 2K [26C( { JOSICI] qeR beAI ¢ CAI' qeg bpesq™
Converts logical sector to physical C/H/S.

gel 6LL{ g8 bepi(covet DK CEONELEBA 2610 ek beh ¢ CAP’ gep bpesq ¢ pesq’ qeg [LIcK ¢
Converts physical C/H to logical track.

gef 6Ll g8 shi(cove; D2 CEONELEBA 261U oK [ILYCK § JOBICIT" qeg bchI ¢ .CAI' qeg bpesq
Converts logical track to physical C/H.

4.30 dsk_strerror: Convert error code to string

CPYL (2K 2(L6LLOL((2K 6LL { 6LL)

Converts an error code returned by one of the other LibDskefioms into a printable
string.
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4.31 dsk_reportfunc_set / dsk_reportfunc_get

201q qe LeborgmucTe6f(D2K BEBOBLENUC L6boL¢ D2K BEBLOBLEUD Lebeuq)
201q gef LeboLgmuc Bef(D2K BEBOBLENUC :L6boLe D2K BELOBLEUD :Lebeuq)

Used to set callbacks from LibDsk to your own code, for LibDkdisplay messages
during processing that may take time. The code could be usedsét the text on the
status line of your program window, for example.

fabegep r01q (:D2K BEBOELEN/C)(COU2( CPIL ,1I6e2I56)
fabegey r01q (:D2K BEBOB.LEUD)(201q)

The first function you provide will be called when LibDsk wartod display a mes-
sage (such as “Decompressing...”). The second will be calewhen the processing has
finished.

4.32 dsk_set_retry / dsk_get_retry

(e 6LL§ oK 26 L6fLA(D2K LDEKIAEK 26]F fU2IGneq INf COMIY)

gel 6LL{ el 86f LefLA(D2K BDEBIAEK 26Iy’ Mueisueq g ..comug)
Sets the number of times that a failed read, write, check orrfiat operation will be
attempted. 1 means “only try once, do not retry”.

4.33 dsk_get_psh

nueISneq CPYL (2K 86§ bep(2Ix6 { 26G{OL 2IX6)

Converts a sector size into the sector shift used by the uPI¥2 controller (eg: 128 -
0, 256 - 1, 512 - 2 etc.) You should not need to use this. The re verse operation is:
sectorsize = (128 psh).

4.34 dsk_copy: Copy an entire disk image

e[ 6LL™{ ge| cobA(D2K BDEIAEK 20fLce’ D2K bDEBIAEE 462’ D2K CEONELEXL :86om)

This will copy all data possible from one disk image to anothdt only works on disc
image files attempts to use it on floppy drives, remote serweand so forth will return
DSK_ERR_NOTIMPL.

The ’geom’ parameter is usually left as NULL. Most disk imafites contain
enough metadata that their structure can be determined thignously. Raw files (for-
mats ’raw’, ’rawoo’, ’rawob’ and ’logical’) do not. If thewswe or the target is one
of these files, the copy may fail with DSK_ERR_BADFMT. If so,’geom’ parameter
should be passed, describing the layout to use.
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4.35 Structure: DSK_FORMAT

This structure is used to represent a sector header. It hasfmembers:
fmt_cylinder: Cylinder number.

fmt_head: Head number.

fmt_sector: Sector number.

fmt_secsize: Sector size in bytes.

4.36 LibDsk errors
DSK_ERR_OK: No error.

DSK_ERR_BADPTR: A null or otherwise invalid pointer was passed to a LibDsk
routine.

DSK_ERR_DIVZERO: Division by zero: For example, a DSK_GEOMETRY is set
to have zero sectors.

DSK_ERR_BADPARM: Bad parameter (eg: if a DSK_GEOMETRY is set up with
qEcymgere - 40, trying to convert a sector in cylinder 65 to a logical tex
will give this error).

DSK_ERR_NODRVR: Requested driver not found i&z](_ obe() / qepcLest()
DSK_ERR_NOTME: Disc image could not be opened by requested driver.
DSK_ERR_SYSERR: System call failed. errno holds the reason.

DSK_ERR_NOMEM: failed to allocate memory.

wSoc()
DSK_ERR_NOTIMPL: Function is not implemented (eg, this driver doesn’t suppor

qerrenq()

DSK_ERR_MISMATCH: In “bepeck() sectors didn’t match.

q2K JeP6CK() /qa](
DSK_ERR_NOTRDY: Drive is not ready.
DSK_ERR_RDONLY: Disc is read-only.
DSK_ERR_SEEKFAIL: Seek fail.
DSK_ERR_DATAERR: Data error.
DSK_ERR_NODATA: Sector ID found, but not sector data.
DSK_ERR_NOADDR: Sector not found at all.
DSK_ERR_BADFMT: Not a valid format.
DSK_ERR_CHANGED: Disc has been changed unexpectedly.
DSK_ERR_ECHECK: Equipment check.

DSK_ERR_OVERRUN: Overrun.
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DSK_ERR_ACCESS: Access denied.

DSK_ERR_CTRLR: Controller failed.

DSK_ERR_COMPRESS: Compressed file is corrupt.
DSK_ERR_RPC: Error in remote procedure call.
DSK_ERR_BADOPT: Driver does not support the requested option.

DSK_ERR_BADVAL: Driver does support the requested option, but the passedreal
is out of range.

DSK_ERR_UNKNOWN: Unknown error

4.37 Miscellaneous

LIBDSK_VERSION is a macro, defined as a string containing tirary version - eg
“1.0.0”

5 Initialisation files

In addition to its built-in library of formats, LibDsk caspdbad formats from one or
two external files - a systemwide file (libdskrc) and a useresyfic file (.libdskrc). The
rules for how these files are found differ from platform totfidam.

5.1 libdskrc format

The file format is similar to a Windows .INI file. Each formatliscribed in a section,
which starts with the format name in square brackets (formaates may not start with a
hyphen). After the format name, there are a number of linethefform variable=value.

Anything after a semicolon or hash character is treated aomment and ignored.
Blank lines are also ignored.

For each geometry, the entries listed below can be preserftnbt all the values are
present, LibDsk will use default values from its pcw180 famat. As you can see, they
correspond to members of the DSK_GEOMETRY structure.

description=DESC The description of the format as shown by (for example) dskifio
help.

sidess=TREATMENT How a double-sided disk is handled. This can either hit
(sides alternate used by most PC-hosted operating systemsutback(use side
0 tracks 0-79, then side 1 tracks 79-0 used by 144FEAT CP/Msks), outout
(use side 0 tracks 0-79, then side 1 tracks 0-79 used by some ¢orn formats) or
extsurface(sectors on side (0 are numbered 5 sectors on side 1 are numbered
nl - n*2). If the disk is single-sided, this parameter can be onailt

cylinders=COUNT Sets the number of cylinders (usually 40 or 80).
heads=COUNT Sets the number of heads (usually 1 or 2 for single- or douhdided).

sectors=COUNT Sets the number of sectors per track.
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sechase=sNUMBER Sets the first sector number on a track. Usually 1 some Acorn
formats use 0.

secsize=COUNT Sets the size of a sector in bytes. This should be a power of 2.

datarate=VALUE Sets the rate at which the disk should be accessed. This is onf
HD, DD, SD or ED.

rwgap=VALUE Sets the read/write gap.
fmtgap=VALUE Sets the format gap.

recmode=FM or MFM Sets the recording mode - FM or MFM. For backward com-
patibility, the alternate syntakM=Y or N is also supported.

complement=Y or N Sets the complement flag - Y if the format stores data comple-
mented.

multitrack=Y or N Sets multitrack mode.

skipdeleted=Y or N Sets whether to skip deleted data.

5.1.1 libdskrc example

IPr Te ENL 800K 92 9 JIPYeRLC 6U(LA
XCE3qq

DeecLibgion = 80K XCESDD {0Lwsg
elgee = VIt

Chiugere = g0

H69q2 = 3

26Cf0Le = ()

26CRY26 = |

26C2IN6 = 213

DIIEE = 2D

BEMNCSD = T3
Eueesh = 33
BSCNI0g6 = INEIN
(A N

DeecLibgion = 300K XCE3 {OLWsg
Chiiugere = 40

.. etc.
The supplied libdskrc.sample file contains libdskre-fortnitefinitions of all the
built-in disk formats.

5.2 Locating libdskrc
5.2.1 UNIX

The systemwide file is located at datadir/LibDsk/libdsk rc. The datadir is usu-
ally /usr/local/share you can change it with the datadimroprefix arguments to the
configure script.

The user-specific file is (HOME)/.libdskrc.
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5.2.2 Win32

The systemwide file is in the path specified at

HKEX TOCVI INVCHI/E20ou#ILelcee6g2Ib P D22 PILe DI

If this registry key is not found, LibDsk finds the path of theogram that called it
(using GetModuleFileName()), and then uses */...programth.../share/libdskrc”.
The user-specific file is in the path specified at

HKEL CNBBEUL N2EB20UsILelc6e6g2Ib IpD2KHOWEDIL

If this registry key is not present, the user’s “My Documéhnélirectory is used. Either
way, the file is called .libdskrc.

5.2.3 Winlé

The systemwide file is found from the location of the callingggram using GetMod-
uleFileName(). There is no user-specific file.

5.24 DOS

The systemwide file is only searched for if the LIBDSK envineent variable is set if
it is set, it is assumed to be the name of the directory contiaig libdskrc. There is no
user-specific file.

6 Reverse CP/M-FS (rcpmfs) backend

The rcpmfs backend is designed to present a host directoryaasad/write CP/M disk
image. This has a number of uses:

You could construct a CP/M disk image using dsktradivectory filename

Conversely, you could extract the files from a CP/M disk ineagsing dsktrans
filename directory

Itis possible for a CP/M emulator running a genuine copy dPAM to use LibDsk
to access files on the host system, without altering the BDOS imnstalling addi-
tional drivers.

rcpmfs does not work with systems that only support ‘8.3 ifiat filenames it also
needs a system call that can set the size of a file (such as trute() under WNIX). It
therefore remains unimplemented in the DOS and Win16 vensiof the library.

6.1 In Use

To use an rcpmfs directory in LibDsk, pass a directory nanst¢dad of a filename. Files
in the directory which match CP/M naming conventions (8.31times) will appear in
the emulated disk image if there are more files than will fit the emulated disk,
LibDsk will stop when it reaches one that doesn’t fit. Under d¥dws, the ’short
filename’ is used, so files with names not matching CP/M convéans may also be
mapped with names like README1.HTM.
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CP/M has 16 user areas (some variants support 32 rcpmfs demt), and files with
the same name can exist in each area. rcpmfs represents nanwaser areas by prepend-
ing “nn..”’ to the filename so if a CP/M program created a fildleal EXAMPLE.DAT
in user 4, this would be saved as ‘“04..example.dat’” in the wmlying directory. The
double dot ensures that the resulting filename is not a valil/M name, and therefore
won’t conflict with any file in user 0.

rcpmfs can behave as a CP/M 2 or CP/M 3 filesystem. If the latféconstructs a
disc label (based on the name of the directory) and turns otedkime stamping. Update
and access stamps are used, because they map nicely to themé{) system call. It can
also emulate the filesystem used by the ISX emulator, whiclosés file sizes slightly
differently.

6.2 rcpmfs initialisation file

For a directory to be usable by rcpmfs, it should contain a édHed .libdsk.ini describ-
ing the format to use. This file is in INI format, similar todskrc (section 5.1). It must
contain only one section: RCPMFS. Within that section, thfollowing variables may
be present:

BlockSize Size of a CP/M data block. Must be a power of 2, and at least 1014 there
are more than 255 blocks in the CP/M filesystem, this must bdetst 2048.

DirBlocks Number of blocks containing the CP/M directory.
TotalBlocks Total number of data and directory blocks.
SysTracks Number of system tracks. These will be stored in a file calldibdsk.boot.

Version CP/M version that will be accessing the filesystem. This shislibe 2, 3 or
ISX:

2 CP/M 2 no time stamps or disk labels.
3 CP/M 3 time stamps and disk labels are present.

ISX Used by the ISX emulator. Similar to CP/M 2, but byte 13 of thP/A¥1
directory entry holds the number ufiusedbytes in the last record, not the
number ofused bytes.

Format Name of one of the LibDsk built-in or user-supplied formafixing the geom-
etry that the simulated disk will have. Alternatively, yoancspecify the format
manually, using the same variable names as in libdskrc.

If there is no .libdsk.ini file present, LibDsk will assumed®kSize=1024, DirBlocks=2,
TotalBlocks=175,SysTracks=1, Version=3, Format=pcw180
If you call dsk_option_set with any of the following options

FS:CP/M:BSH
FS:CP/M:BLM
FS:CP/M:DSM
FS:CP/M:DRM
FS:CP/M:OFF
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FS:CP/M:VERSION

and the value written differs from the one used before, themeav .libdsk.ini file will be
written with the revised filesystem parameters and the dfoey rescanned. This allows
a command of the form:

gepLyne -ofdbe Lcbmpe (rec-mmyde queciori
to stand a reasonable chance of working as long as the sourdscdmage has a CP/M

filesystem that LibDsk can detect.
To select ISX format using dsk_option_set(), use -2 as thediystem version:

qe e6{ obgion(geR’ E2:CH\N:AEB2IOU’ -3)
6.3 Bugs
repmfs is not without its bugs and missing features:

To my knowledge, rcpmfs has only been tested under the dskts pattern of
usage (which writes the directory and then the file space)dawith fairly simple
operations in a CP/M emulator. It is not known how well it loolp under heavy
use as a live CP/M filesystem.

The CP/M attributes F1-F4, passwords and permissions and mapped. The
SYS and ARC attributes are only mapped in the Win32 version.

Formatting (or reformatting) an rcpmfs directory writes@new .libdsk.ini con-
taining the geometry used to do the format. However, since RSGEOMETRY
doesn’t contain the CP/M filesystem parameters (block sibdpck count, etc.)
these will be the ones previously used in that directory, aqdite possibly com-

pletely wrong. If you want to ’format’ the directory usingDik, call dsk_set_option()

with the six “FS:CP/M:” options listed above to set up the reat filesystem pa-
rameters. Or create the .libdsk.ini by other means.

7 LibDsk under Windows

This section mainly deals with the subject of direct floppyidraccess. Other aspects
of LibDsk remain relatively consistent across Windows vioms.

As with so many other aspects of Windows, direct access to tHeppy drive is a
case of “write once - debug everywheré.’Not only does support vary across different
systems, it varies depending on whether LibDsk was compiledth a 16-bit compiler
or a 32-bit one. This table shows the different possibilittend the resulting behaviour:

| Windows Version | Win16 Subsystem | Win32 Subsystem |
3.x Fairly good n/a
4.x (95, 98 and ME) Good but less stable Limited
NT, 2000, XP Very limited
2000, XP ntwdm driver Good

1Originally said by Microsoft with respect to ava. Pot. Kbt Black.
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7.1 Windows 3.x

Only the 16-bit build of LibDsk will run. The floppy supportWin16 is pretty much
the same as in DOS there is support for discs with arbitranmymmbers of tracks and
sectors, and arbitrary sector sizes. This means that LibRsln, for example, read
Acorn ADFS floppies.

7.2 Windows 4.x (95, 98 and ME)

Both the 16-bit and 32-bit versions of LibDsk will run. The-bét version is more
capable, but less stable it can read Acorn ADFS floppies, wili the 32-bit version
cannot. Unfortunately, 32-bit programs can’t link to theHi6 version of LibDsK, but
there is a workaround (described below) involving the useldDSERVER.

7.3 Windows NT (NT 3.x, NT 4.x, 2000, XP) without ntwdm driver

The floppy drive can only read/write formats which are sugtpdiby the floppy driver.
This is the case using either version of LibDsk.

7.4 Windows 2000 and XP with ntwdm driver

Simon Owen’s enhancement to the Windows 2000 floppy drivemche downloaded
from http://simonowen.com/fdrawemd/. Once it is instaled, LibDsk (using its 'ntwdm
driver rather than *floppy’) has pretty much carte blanchanding floppy formats, and
can access discs in many formats including Acorn ADFS.

b

7.5 General comments on programming floppy access for Win-
dows

LibDsk has four independent drivers for accessing floppiesder Windows. They are:

7.5.1 The Winl6 driver.

This uses INT 0x13 to do the reads and writes, just as in MSDQ{gain as in MSDOS,
there is a diskette parameter table pointed to by INT 0x1Eiskhble seems not to be
documented, which is perhaps why the Win16 subsystem in Wamd 2000/XP doesn’t
implement it. You can, fortunately, tell if this is the cad€ the first two bytes are both
0xC4, then what you have is a Windows 2000 trap rather than skdfte parameter
table.

7.5.2 The Win32c driver.

This driver uses VWIN32 services to make INT 0x13-style calinder Windows9x.
However, there is no VWIN32 call to change the diskette paretar table, which is
why the Winl16 driver can do things the Win32 drivers can’tislt’t possible to get
round this by thunking to a 16-bit DLL either the INT 0x1E ter is zero for 16-bit
DLLs in 32-bit processes.

2And no, the Generic Thunk isn’t good enough. I’ve tried it.
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7.5.3 The Win32 driver.

Windows NT gets close (but not close enough) to the UNIX idehdt everything is a
file. So while in theory it would be enough to use the normal #*adriver on ¢, ¢

, in practice there are a number of nasty subtleties relatimguch things as memory
alignment and file locking.

7.5.4 The ntwdm driver.

This driver is a wrapper around fdrawcmd.sys, which allowswnands to be issued to
the floppy controller.

7.5.5 Other floppy APIs

Sydex produce a replacement floppy driver for 32-bit versiofiWindows (SydexFDD)
which is not supported by LibDsk.

7.6 LDSERVER

LDSERVER is a program that makes the 16-bit LibDsk DLL avaidato 32-bit pro-
grams. It does this by creating a mailslot,SJ‘S!m 0 IB!II)(DZFII 0 ””) and listening
for messages. Each message corresponds to d LibDsK call.

The 32-bit LibDsk library checks for this mailslot and, ifiitds it, uses it in pref-

erence to its own floppy support.

7.6.1 Compiling LDSERVER

A compiled version of LDSERVER is not supplied. You will ne¢d build it yourself
from the files in the rpcserv directory projects are providior Microsoft Visual C
1.5 and Borland C 5.0.

LDSERVER calls functions in NETAPL.DLL. If your compileredn’t include an
import library for this DLL, you will have to generate it @gsthe IMPLIB tool - eg:

INBI'IB MELVBITIB MELVBI'DI'T

or the equivalent utility for your compiler.

7.6.2 Using LDSERVER

ust run LDSERVER.EXE, and then use a 32-bit LibDsk prograkhe server window
shows a reference count (0 if it is idle, nonzero if LibDsk pnmms are using it) and
the status should change to “Active’” when it is performingakiccess.

LDSERVER does not shut down automatically.

7.6.3 Important Security Warning

LDSERVER is a 16-bit program, written using APIs intended fise on a local area
network. These APIs have no security support. It will hagpibey commands sent
from anywhere on your network. If your computer is connectedthe Internet, it
will obey commands sent to it over the Internet. A malicioutacker could use LD-
SERVER to overwrite important system files or read confideahiocuments.
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If you have a firewall, then make sure that the NetBIOS port3,1838 and 139 are
blocked. If you don’t have a firewalllo not run LDSERVER while your computer is
connected to the Internet

7.7 LibDsk and COM

If you are building the 32-bit version of LibDsk with Visualb(0, you can also build
the accompanying ’atlibdsk’ project, which builds a vemsiof LibDsk that exports its
API through COM. This allows relatively easy use of LibDslofir languages that
support COM binding, such as Visual BASIC or .NET languages.

7.7.1 General points

Where LibDsk functions return a dsk_err_t, ATLIBDSK returfOM HRESULT.
This will be S_OK for success, a general COM error (such as )JINTER or E_INVALIDARG),
or a FACILITY_ITF error (0x8004xxxx). The low word of a FACIIY_ITF error is
the LibDsk error code, converted to a positive number (eg:8084000C is FACIL-
ITY_ITF error 12, so the LibDsk error is -12, DSK_ERR_SEEHREA
Sector buffers to be read/written must be passed as variamataining arrays of

bytes.

The arrays of DSK_FORMAT structures passed to dsk_Ifornd alsk_pform()
are replaced by variants containing arrays of bytes - foutebyer sector to format.
The last byte is the physical sector shift (0 for 128, 1 for 2%6c.)

ATLIBDSK exports four object classes:

7.7.2 Library

This contains LibDsk functions not associated with a pantir disk image. Its methods

ISSESEd
. .

are;
| Method | Equivalent LibDsk call | Comments
open dsk_open Instantiates a new Disk object.
create dsk_creat Instantiates a new Disk object.
get_psh dsk_get_psh
dosgeom dg_dosgeom Instantiates a new Geometry object.
cpm86geom dg_cpm86geom Instantiates a new Geometry object.
pcwgeom dg_pcwgeom Instantiates a new Geometry object.
aprigeom dg_aprigeom Instantiates a new Geometry object.
stdformat dg_stdformat Instantiates a new Geometry object.
stdformat_count] Returns the number of formats supported by stdformat
type_enum dsk_type_enum Returns TRUE if the passed index is valid, else FALSH
comp_enum dsk_comp_enum Returns TRUE if the passed index is valid, else FALSH
reporter dsk_reportfunc_set,get This is a property of type IReporter

7.7.3 Geometry

This corresponds to the DSK_GEOMETRY structure. The follegvproperties corre-
spond to the structure members:

sidedness

cylinders
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heads
sectors
secbase
datarate
secsize
rwgap
fmtgap
fm
nomulti
noskip
There are also five functions. Four are for logical/physisattor conversions:
Is2ps
1t2pt
ps2ls
pt2lt

and the last is stdformat(), which wraps dg_stdformat().

7.7.4 Disk

The Disk object corresponds to a LibDsk DSK_PDRIVER valuau¥hould not create
one yourself (method calls will fail with E_POINTER) but kshe ’create’ or ’open’
methods of the Library object.

Functions included are:

get_geometry
close
drive_status
pread

Iread

xread

pwrite

Iwrite

xwrite

pcheck
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Icheck
xcheck
pformat
Iformat
apform
alform
ptread
Itread
xtread
psecid
Isecid
Iseek
pseek
option_enum

all of which are pretty similar to their LibDsk namesakesefhare also the following
properties:

comment
option
retries
drvname
drvdesc
compname

compdesc

7.7.5 IReporter

IReporter is used for the LibDsk message callback. It is ateiface that should be
implemented by an object in your program. Set the librarysporter property to
your object then its report() and endreport() methods vii#lcalled.

8 LibDsk RPC system

The LibDsk RPC system is designed to make disc drives on remebmputers trans-
parently available to LibDsk applications. It operates onltent/server basis LibDsk
contains a driver (called ’remote’) that can act as a clieantd it can be used to imple-
ment a server.

The on-the-wire protocol is described in protocol.txt ire thocumentation direc-
tory.
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8.1 The ’serial’ driver

This is designed for using LibDsk over a serial connectionaysfrom a 3.5 computer
to a 5.25” computer. The filename specification to use at théedt end is:

eeLiy]:  borg® pynq rewogenswe® Lemogefibe * rLemogecombreee

for example:

26LIS[\G6A\[A2(°9QO(CLICI2Y :
The various parts of this filename specification are:

port The local serial port to use.

Under Linux, this is the name of a serial port (eg /dev/ttyS0
Under Windows, this is likewise the name of a serial port (0OM1:).

Under DOS, you need to have a FOSSIL serial port driver loddeibDsk

was tested using ADF http://ftp.iis.com.br/pub/simtebt/msdos/fossil/adf_150.zip
(or do a web search for adf_150.zip). The port is then the nuanbssigned

by the FOSSIL driver (normally 0). Note also that ADF uses agle

fixed baud rate, so you should make sure that the rate on the nvand

line matches the rate that was used when ADF was loaded.

baud The speed and handshaking options. LibDsk does not allow thember of bits,
the parity or the count of stop bits to be changed it insista -bit communi-
cations with 1 stop bit and no parity. The speed is a number(3600, 1200
etc.) and the handshake option is “crtscts” (to use RTS/CTlkandshaking) or
“-crtscts” (not to). If neither handshake option is preséiertscts” is assumed.

remotename The name of the file or drive on the remote computer.
remotetype The type of the file/drive (“dsk”, “floppy” etc.).

remotecompress The compression to use on the remote computer.

8.1.1 Servers for the serial driver

One of the sample utilities supplied with LibDsk is calledrséave (serslave.exe under
DOS / Windows). This is a server using the same serial protéas above.
Launch serslave with the command:

e6Le[yre  boLg’psnq

for example:

26L2[9A6 COINT: 900(CLI2C?
or in DOS (again, a FOSSIL driver is required):

P6LIIAG ('TD300

I have written a similar server for CP/M systems, called AUXDhis is a separate
download from the LibDsk web page.
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8.2 The ’fork’ driver

The *fork’ driver is used (on any system which supports thel¢) system call) to send
LibDsk requests to a local program using pipes. This driveaswritten for testing
purposes, but may come in handy as a poor man’s plugin systélihe filename speci-
fication is:

[oLE: broGLynr rewogenswe® Lewogefrbe * LewsogecombLeee

for example:

[OLE:\(eR2[9r6°g qd*qe’ed
The various parts of this filename specification are:

program The name of the program to use execlp() is used to launch i) §f no path
is given the user’s PATH will be searched. The program mudtdd.ibDsk calls
from its standard input and send results to its standard watp

remotename The name of the file or drive.
remotetype The type of the file/drive (“dsk”, “floppy” etc.).
remotecompress The compression to use.

An example of a server for this protocol is the example *folduwe’ program this is a
very simple wrapper around dsk_rpc_server() which readCR¥Ackets from its stan-
dard input and writes them to its standard output.

9 Writing new drivers

The interface between LibDsk and its drivers is defined by INRV_CLASS structure.
To add a new driver, you create a new DRV_CLASS structure and it to various
files.

There are two methods of writing a driver. One is to providk the functions
yourself. The other is to write a driver using LDBS as its imtal storage format
in that case, you need only provide dc_open(), dc_creat()chdc_close(). The latter
technique is particularly suited to formats that can’t beniéten in place (so you have
to parse the whole file on open and rewrite the whole file on cdoanyway), and is
described in section 10.

Assuming you want to create a full driver that rewrites inepl] proceed as follows:

9.1 The driver header

Firstly, creé.lte ? header for this driver, basing it on (f.onmple) Jip\gL2boerzp
The first thing in the header (after the LGPL banner) is:

f2beqey, 2fricy

D2K DEBIAEE bx enber

EITE :bxth

g bx Legqoupa

Jong bx yjeeixe
bO2IX D2K DEBIAEE
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This is where you define any variables that your driver needstore for each disc
image. In the case of the “raw” driver, this consists of a F1phbinter to access the
underlying disc file, a “readonly” flag, and the current sifeloe drive image file. The
first member of this structure must be of type DSK_DRIVER.

The rest of this header consists of function prototypes, whil will come back to
later.

9.2 The driver source file

Secondly, create a .c file for your driver. Again, it’s probnleasiest to base this on
lib/drvposix.c. At the start of this file, create a DRV_CLASSucture, such as:

DEBA CI'Vee q¢ boerx =

60y (bO2IX D2K DEBIAEE)
unrr:

LIMOLINI[E)’

KE9n g6 qLIA6L’

boeaiz obew®

boeaiz cregp

boerx~cjoze

The first four entries in this structure are:
The size of your driver’s instance data
The driver’s superclass. This should be left as NULL.

Possible names for the driver (each will be matched agairthie name passed to

?2 ~obe() / qeRcLesg() ). Each possible name, including the last, must be
ollowed by 0.

The driver’s description string.

The remainder of the structure is composed of function peimtthe types of these
are given in drv.h. At the very least, you will need to provitlee first three pointers
(*_open, *_creat and *_close) to make the driver vaguely &ful, you will also need to
implement some of the others.

Once you have created this structure, edit:

drivers.h. Add a declaration for your DRV_CLASS structsmeh as

6X(6L0 DEA CI'V2e2 ¢ WAoLmsg

drivers.inc. Insert a reference to your structure (e%ci‘ml oLmsp **) in the
list. Note that order is important the comments in drivens. describe how to

decide where things go.

Edit “lib/Makefile.am”. Near the top of this file is a list ofivhrs and their header files
just add your .c and .h to this list.

If your driver depends on certain system headers (as all thpfly drivers do) then
you will need to add checks for these to “configure.in” andbflirvi.h” then run “au-
toconf” to rebuild the configure script.
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The function pointers in the DRV_CLASS structure are désediin drv.h. The first
parameter to all of them (‘“‘self”’) is declared as a pointer t8H) DRIVER. In fact, it
is a pointer to the first member of your instance data structust cast the pointer to
the correct type:

\x RYUIFA CPG6CK: 2 (PIe WIGYNE [OL ONL (LIAGL} .\
I, (e6]L-qL c|2e = q¢ boarx) LetnLy DK EBE BVDbBLE
breclt = (bORIX D2K DBIAEK :)?6H

and you’re in business.

9.3 Driver functions

9.3.1 dc_open

g2 6LL§ (xq¢ oben )(D2K BDBIAEK 26If’ COU2{ CPYL . [[6USIIc)

Attempt to open a disc image. Entered with:

“self”” points to the instance data for this disc image (sebawe) it will have
been initialised to zeroes using memset().

“filename” is the name of the image to open.
Return:
DSK_ERR_OK: The driver has successfully opened the image.

DSK_ERR_NOTME: The driver cannot handle this image. Other drivers should be
allowed to try to use it.

other: The driver cannot handle this image. No other drivers sholbdried (eg: the
image was recognised by this driver, but is corrupt).

If the file has a comment, record it here using dsk_set_comrhi@n

9.3.2 dc_creat

Q2K 6LL ¢ (446 cLe3t)(DRK bDBIAEK 26If' COU2f CPuL . yensue)

Attempt to create a new disc image. For the “floppy” drivershdwes exactly as
dc_open. Parameters and results are the same as for dc_opanept that DSK_ERR_NOTME
is treated like any other error.

9.3.3 dc_close

g2 6LL { (:qC ¢]026)(D2K bDBIAEEK 2610

Close the disc image. This will be the last call your driverlivteceive for a given disc
image file, and it should free any resources it is using. Whetlit returns DSK_ERR_OK
or an error, this disc image will not be used again.
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9.3.4 dc_read

g2 6LLf (+q¢ 163q)(D2K bDBIAEK 26I¢’ couef D2K CEONELEZL :8eour r01q .pny qeg bedy ¢

Read a sector. Note that sector addresses passed to drivarsalwaysin C/H/S format.
This function has the same parameters and return values &s gsead().

You don’t need to check the RECMODE_COMPLEMENT flag in the igeéry
structure (this applies to all read and write functions).tH€ flag is set, the LibDsk
core will complement the results from the driver before reting them to the caller.
Similarly, any buffer passed for a write will already be coleipented if appropriate.

9.3.5 dc_write

gel 6LL L (+qC mLIt6)(D2K BDEBIAEK 261U couet D2K CEOWNELEX :860ur coweg Aolq .pny’ gy

Werite a sector. This function has the same parameters andmetvalues as dsk_pwrite().
If your driver is read-only, leave this function pointer NLIL

9.3.6 dc_format

geK 6LL{ (:qc [oLWI)(D2K bDEIAEE 26IU covet D2K CEOWNELEBL 860w’ geg bch ¢ cApmger’

Format a track. This function has the same parameters andmetalues as dsk_pformat().
If your driver cannot format tracks, leave this functionyger NULL.

9.3.7 dc_getgeom

qe[ 6LL { (:q¢ 86(860m)(D2K bDKIAEK 26I¢ D2K CEOWNELEZL :8conr)

Get the disc geometry. Leave this function pointer as NULILlems either:

1. Your disc image does not allow a caller to use an arbitraiycdzeometry. The
drivers which currently do this are the Win32 one, becausendiws NT decides
on the geometry itself and doesn’t let programs change itchthe MYZ80 and
SIMH ones, which have a single fixed geometry.

2. Your disc image file contains enough information to poptda DSK_GEOMETRY
completely. The rcpmfs and ydsk drivers do this.

3. You want to do an extended geometry probe including a callthe default one.
The internal function dsk_defgetgeom() has been provided fhis it’s the same
as dsk_getgeom() but always uses the standard probe. The LDBriver does
this.

Returns DSK_ERR_OK if successful DSK_ERR_NOTME or DSK_IRRNOTIMPL
to fall back to the standard LibDsk geometry probe otherued to indicate failure.

39



9.3.8 dc_secid

gl 6LL{ (:q¢ 26¢Iq)(D2K bDEIAEK 261 couvef D2K CEONELEL 8601’ qeg beh[ ¢ chjuger’

Read the ID of the next sector on a certain track/head, andipixt “result”. Ideally you
would simulate a rotating disc, so that the IDs are returnedhie same order that they
were written when the disc was formatted. This function iscahsed to test for discs
in CPC format (which have oddly-numbered physical sectoifsthe disc image can’t
support this (eg: the “raw” or Win32 drivers) then leave timdtion pointer NULL.

9.3.9 dc_xseek

gel 6LL (+qC X266K)(D2K BDEIAEK 26U’ cou2t D2K CEONELEX 8601 gef bch ¢ cAjiuger’

Seek to a given cylinder / head. For disc images, just retur8K) ERR_OK if the
cylinder/head are in range, or DSK_ERR_SEEKFAIL otherwier a floppy driver,
only implement this function if your FDC can perform a seekilself.

9.3.10 dc_xread, dc_xwrite

geK 6Ll { (:q¢ xL69q)(D2K bDEBIAEEK 26I¢ covet DK GEONELEBL 86011 A0Iq .pny’ geg behl |
geK 6LL{ (:qC xmLI6)(D2K bDEIAEE 26IU couet D2K CEONELEL :86om’ couep Aolq .pay geg

Read / write sector whose ID may not match its position on dise which is marked
as deleted. Only implement this if your disc image emulatessor IDs or your floppy
driver exposes this level of functionality. Currently itiimplemented in the Linux,
NTWDM and CPCEMU drivers, plus those using LDBS as their imtd storage (LDBS
itself, DSK, EDSK, ApriDisk, CFI, V3, CopyQM, QRST, Teledk).

9.3.11 dc_status

el 6LL L (+qC 2(9ine)(D2K bDEBIAEK 261U covef DK GEONELEA 86010 geg bpesq ¢ pesq’ mu:

Return the drive status (see dsk_drive_status() for theslit return). “*result” will
contain the value calculated by the default implementatfon most image file drivers,
all you have to do is set the read-only bit if appropriate.

9.3.12 dc_tread

gel 6LL L (+qC (L69q)(D2K BDEBIAEE 261U covel D2K GEONELEA 86018 Aro0lq .pny qag beh ¢

Read a track. You need only implement this if your floppy driegposes the relevant
functionality if you don’t, the library will use multiplalls to dc_read() instead. This
function has the same parameters and return values as dskegst().
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9.3.13 dc_xtread

g2 6LL( (+qC ¥L65q)(D2K BDEIAEE 260 conef DK CEOWNELEZL :8601° A01q .pny qeg behy

Read a track, with extended sector matching (sector headewslisc differ from physi-
cal location). This function has the same parameters andiret values as dsk_xtread().
As with dc_tread(), you need only implement this functionyifur floppy driver has a
special READ TRACK command.

9.3.14 dc_option_enum

qeK 6LL ¢ (+q¢ obpon enmm)(D2K DBIAEK :26I¢ 1Uf 1G¥° Pyl ,0bfusme)

List numerical options which your driver supports. If yonivdr does not support any,
you need not implement this.

9.3.15 dc_option_set, dc_option_get

el 6LL § (.qc¢ obgonT26f)(D2K DEIAEE 126’ cou2{ CpSL .0bywe’ 1uf AYI6)
gef 6LL{ (xqc obgron 86f)(D2K DEBIAEK :26[y’ cowe( CpIL .ob(usme’ 1g .Ag]me)

Get or set the value of a numerical option. Again, if your dxithas no numerical
options, this need not be implemented.

Note that numerical options can ’belong’ either to a driverto the LibDsk core,
with the driver taking priority. For example:

If LibDsk accesses a FAT-format disc image using the ’dsktider, neither LibDsk
nor the driver will support the FS:CP/M:BSH option.

If LibDsk accesses a CP/M-format disc image using the ’dsitiver, dsk_get_geometry()
will detect the CP/M filesystem. Since the driver does not smrt the FS: CP/M:BSH
option, it will be handled by the LibDsk core.

If LibDsk accesses a CP/M-format disc image using the *yds#triver, the driver
does support the FS:CP/M:BSH option and so it will be handbgdthe driver.

It is possible for a driver to rely on the option support in HibDsk core rather than
implement its own. This means a lot less code needs to be writtbut it does not allow
any validation to be performed on the values an option candyalor does it notify the
driver when the value of an option is changed. Currently yistem is used by the
myz80 driver.

To use this system, create the variables you require with didetoption:

el 6LL § oK 1Refobgon(D2K DEIAEK :26IF comef cpyl .obgusme® 1y AY[N6® 1{ CLEY(E)

The first three parameters are the same as for dsk_set_opdiokhe last should be set
to 1 to create the new variable, or 0 to return DSK_ERR_BADOPThe variable is
not present.

To read a value back, use dsk_get_option() as normal.
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9.3.16 dc_trackids

el 6LL § (+q¢ fLYCKIqe)(D2K DEIAEK :26IF couet D2K CEOWNELEZL ;860w e ber ¢ cAjmuge

Read the IDs of all sectors on the specified track, preferalythe correct order and
starting at the index hole. If you leave this function pointess NULL, LibDsk will use
a default implementation.

9.3.17 dc_rtread

gef 6LL § (3¢ L{L6Iq)(D2K DEBIAEE :26lf’ covet D2K CGEONELEBA +86010° A0Iq .pny gef behy™

For future expansion. Leave this function pointer as NULL.

9.3.18 dc_to_ldbs

gef 6LL{ (:qC (0 [qPe)(D2K DEBIAEK 26U 2fLact [gpe .. Le2nlf’ D2K CEOWNELEA :860m)

Export the current disk image file as an LDBS blockstore. I thriver is not for a disk
image file, there’s no need to implement this function.

9.3.19 dc_from_ldbs

geK 6LL { (xqC oW [qp2)(D2K DEBIAEK 26y 2(Luct [gpe 2omice’ D2K CGEONELEBX :8eom)

Replace the entire contents of this disk image with the préed LDBS blockstore. If
this driver is not for a disk image file, there’s no need to iraplent this function.

10 Writing new drivers (derived from LDBS)

The technique when creating an LDBS-based driver is similara standalone driver,
with a few important differences. A good example file to look for this is the QRST
driver.

An LDBS-based driver will need to make extensive use of thafetions iIH!P\] qu.,l-]

Currently the best documentation for these functions islin é¢omments of]qu,p it
self.

10.1 The driver header

As for a standalone driver, create a header, basing it on @ample)

. X np\qradregp
The first thing in the header (after the LGPL banner) is:

fAbeqey, 2qricg

I'DB2DI2K D2K DEBIAEE dre(enber
cpyL . dref yeusme
\x LP6 IO[IOAING AYLISPI62 POJ( 2[{Yf6 AMP6N 2YAING’ YU( YLE ONJA
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x Me6q MIpIu di2g cjoes() .\
erxe { dreg (LICKI6D
nueIsueq [oud dreg prye
nueIsneq [ous dref cpecKenuy

OKB21l D2K DEIAEB
The major difference here is that the first member of the stuneis aFDBZDIZK_DZK_DKI AEK

rather than a plaiﬁzK_])]ﬂAEK

10.2 The driver source file

Secondly, create a .c file for your driver. Again, it’s probnleasiest to base this on
pp\qLadieg c. At the start of this file, create a DRV_CLASS structure, hus:

DEA CI'Vee qc dieg =

a0y OB2.L D2K DEBIAEB)
qcIgpeqreg’

(0)iLAN

ONICK K6]6926 R26C(OL I LINZLEL’
dre¢ oberr®

dref creyg

dreg cjozee

The first four entries in this structure are:

The size of your driver’s instance data

The driver’s superclass. This needs to be
NULL as it would be in a standalone driver.

set t(?c_]quqm]( , rather than

The driver’s name (as passed t&a](_ obe() /

qepciesr() )

The driver’s description string.

The remainder of the structure is composed of function peisf but you should only
need to provide the first three pointers (*_open, *_creat andlose).
Once you have created this structure, edit:

drivers.h. Add a declaration for your DRV_CLASS structsneh as

6X(6L0 DEA CI'V2e2 ¢ WAoLmsg

drivers.inc. Insert a reference to your structure (e 'ci‘ml oLmsp **) in the
list. Note that order is important the comments in driveéns. describe how to

decide where things go.

Edit “lib/Makefile.am”. Near the top of this file is a list ofivhrs and their header files
just add your .c and .h to this list.

If your driver depends on certain system headers (as all thpfly drivers do) then
you will need to add checks for these to *“‘configure.in” andbfirvi.h” then run “au-
toconf” to rebuild the configure script.
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The function pointers in the DRV_CLASS structure are désediin drv.h. The first
parameter to all of them (‘“‘self”’) is declared as a pointer t8H) DRIVER. In fact, it
is a pointer to the first member of your instance data structust cast the pointer to
the correct type:

\x PYUIFA CP6CK: Je [pPIe U6YNf [OL OfL (LIAGL} .\
L (e6]i-qL cgee = q¢ dief) LepmLl D2K EEE BVDbLLE
dregeepy = (OB21L D2K DEBIAEE :)e6[L

and you’re in business.

10.3 Driver functions
10.3.1 dc_open

gel 6LL{ (3¢ oben )(D2K BDEBIAEK 26]L COUef CPYL . [I[6DIIIG)
Open a disc image and load it into an LDBS blockstore. Entereidh:

“self”” points to the instance data for this disc image (sebawe) it will have
been initialised to zeroes using memset().

“filename” is the name of the image to open.
Return:
DSK_ERR_OK: The driver has successfully opened the image.

DSK_ERR_NOTME: The driver cannot handle this image. Other drivers should be
allowed to try to use it.

other: The driver cannot handle this image. No other drivers shohédried (eg: the
image was recognised by this driver, but is corrupt).

Once you have established that your driver can open and paheeimage it was passed,
it should initialise the LDBS blockstore in the superclassing 1qPeU6m() :

e 6LL § [qpe Uem(LI'DB2 :L62fl[f* cOU2f CPYL . HI6UYWE’ couef CpyL fAbeg)

In this case, the first parameter should point to the blocketin the superclass. The
other two should be NULL and LDBS_DSK_TYPE respectively:

1gp2 vem(dres-dref enber [ 2(oLe’ UNI'T* I'DB2 D2K LABE)

You then need to read in the entire disc image and save it in bleckstore using LDBS
functions:

1:01* each track, use] qpe (LICKPESq S[oc() to create a track header struc-
ure.

to generate its block

For each sector in that track, ujﬁf’
rd the block ID in that

ID, then - to a
2 bmgpjoc
sector’s e]g{)ry in {B]e tllél(gk header.

2 61IGO(6 26CI
it to th(e] store’.qﬁeco
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Once all the sectors have been added, usﬁlpz to add the

~bng Lycgpey
completed track header. £ rLIcppesq()

If the ﬁle-ha's a comment, record it usi & b comuweng 9- rather thanqz](_2 6 commIeug()”

If your disc image has a fixed geometry you should conver 1tti)) - i -
o o ZKf CEONE

ture and record it w1th] b Beomeh() A few disc image forimats contain a

CP/M Disk Parameter bﬂ)ck if yoursis one’you should add thwith 1qpe b gbp()

Once the blockstore is completely populated, end with

L6MILD [(peqreR J{Icp(26]p)
10.3.2 dc_creat

qeK 6LL ¢ (:qC¢ cLeY)(D2K BDBIAEK 26U couep CPyL . [JJ6UIIIG)
This should check that the target file can be created, and khejd of either its filename
or file handle. It should then behave as ’open’, except thatuydon’t do anything with
the blockstore created b _ before callin — .
fapz wem() Siapeqre siescp()

10.3.3 dc_close

qeK 6LL  (+qC €]026)(D2K BDEBIAEEK 26J)
Close the disc image. If it has been changed, you need to writat the contents of the
blockstore to a new file, overwriting anything that was thaileeady.

The first thi'ng to do (after basic sani'ty checks) is to c?(l]lpz qrREqerscp() to.
ensure all pending buffers have been written to the blocketoThé next is to check if
any.f changes need to bef written back ig GE" qLqILeh is zero, there’s nothing to
write back, so you can just close the blockstore and return.

LefLl [qp2 cjoze(dreefi-dref enbeL[q2(oL6)
Assuming that changes do need to be written back, you now nd¢edreverse the conver-
sion done by your ’open’ method, and write the blockstore emthe your disc image
format. Some functions which may be helpful here are:

[qu_ms.x_ A 6y will return the number of cyllnde.rs e.lnd heads necessary
o contain this disc image. For example, a 720k DOS disc imagould return
80 cylinders, 2 heads.

D will analyse the blockstore and return the maximum and
1qpe. Bet ersge() . .
minimum values for cylinder, head, sector, sectors per frand sector size.

[qu_s]riw CKZQ will i'terate over a}ll tracks in the blockstf)re and, for each
rack, call a callback function you provide. It can returmttiacks in SIDES_ALT,
SIDES_OUTOUT or SIDES_OUTBACK order if you want to procdisem in a
different order you’ll need to write your own iteration ftinn. In that case, use

qpe sz Ch pesq() to get the range,

and thef e packpesq()
or each track you want to process.

[qpe 9 26c[ore() works on the same princ'iple, but th(f callback is run for
each sector In each track. Note that sectors will be returiindthe order they
are listed in the track header, which may well be differemtifirtheir numerical
order.
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e BErDIOC will load a sector using the block ID given for it in the track
lﬁ:%der. tPIock()

[qpeBer commy ?11\'/[ % wil! return the C(?mment (if any). Similarf&pz_8 6 qbp()
retrieves the CP PB (if one was written) a e Ber Beoms() returns the

DSK_GEOMETRY last used to format a track. Note that the getmmaecorded
is advisory if it conflicts with the values returned b]Y]pz_ﬁ e er92() , the

values returned b¥qu‘8 61 esu2() are going to be the accurate ones.

_ — will return a memory buffer containing the data from all
[ap2 1o3q_gack() . y g
e sectors in a particular track, in sector ID order.

~cjoee( will be the last call your driver will receive for a given dismage file, and
it sllloul(i free any resources it is using. Whether it returiSid) ERR_OK or an error,
this disc image will not be used again.

11 Adding new compression methods

Adding a new compression method is very similar to adding avér, though you only
have to implement four functions.

To add a new driver, you create a new COMPRESS_CLASS struetand add it to
various files.

11.1 Driver header

This is done as for disc drivers. If you don’t need any extrariables (for example,
gzip and bzip2 compression don’t) then you don’t have to dacd a new structure type
- see lib/compgz.h for an example.

11.2 Driver implementation

Secondly, create a .c file for your driver. It’s probably easito base this on lib/compgz.c.
At the start of this file, create a COMPRESS_CLASS structsneh as:

COWNBEBE22 CI'Vee ¢c 8y =

2IN60(COINBBE22 DV.LV)’
&y

cxib (geygyre cowbrezeion)®
&y obew® \, oben .\

Y CL6YP \;, CLE6Y[6 LM .\
Sx commug’ \, COMUNNIf .\

8 IPOLE \; IPOLL 4\

The first three entries in this structure are:

The size of your driver’s instance data. The GZip driver lasinstance data and
so just uses COMPRESS_DATA. If it had extra data these wouldib a struct
called GZ_COMPRESS_DATA, so the size here would be sizeofdz COMPRESS_DATA).

The driver’s name (as passed to dsk_open() / dsk_creat() )
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The driver’s description string.

The remainder of the structure is composed of function peint The types of these are
given in drv.h. You must implement all four.
Once you have created this structure, edit:

comp.h. Include your header.

compress.inc. Insert a reference to your structure (eg:¢¢_myzip,”) in the list.
Note that order is important.

Edit “lib/Makefile.am”. At the bottom of this file is a list ofiders and their header
files just add your .c and .h to this list.
If your driver depends on certain system headers (eg, thepgzine depends on
zlib.h) then you will need to add checks for these to “configuin’ and “lib/compi.h”
then run ““autoconf” to rebuild the configure script.
The function pointers in the COMPRESS_CLASS structure saseribed in lib/compress.h.
The first parameter to all of them (‘self”’) is declared as antei to COMPRESS_DATA.
In fact, it is a pointer to the first member of your instanceadsttucture. ust cast the
pointer to the correct type:

\x 29UI{A CP6CK: 2 {PIe WI6YN{ [OL OfL (LIAGL .\
1L (26]{-cq cjgee = cc ed) L6t DK EBE BVDbLLE
edesfy = (20 CONBBE?2 DV.LV :)?6IY

and you’re in business.

11.3 Compression functions

11.3.1 cc_open

gef 6LL [ (¢ oben )(COINBBE22 DV.LV 2]
Attempt to decompress a compressed file.

“self”” points to the instance data for this disc image.
self-cd_cfilename is the filename of the file to decompress.
Return:
DSK_ERR_OK: The file has been decompressed.
DSK_ERR_NOTME: The file is not compressed using this driver’s method.
other: The file does belong to this driver, but it is corrupt or somb@terror occurred.

Two helper functions may be useful when you are writing cc_eop

qeg 6LL™{ comb [oben(CONBEE22 DV.LV «26IL’ EITE :btb)
OPen the the file whose name is give.n aet‘.;llll' CqCuIeUIe Jf successful,*
will be the opened stream. If not, it will' be NULL. If the fileranly be operned
read-only, sets, 611-Cq LEIqOL]A to 1.

geg eLL™{ comb wewb(CONBBE22 DV.LV 26t LITE ::btb)
Create a temporary file and store its nameagf . You should use

. _e6[[-cq Myj6uYwe
this to create the file that you decompress into.
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11.3.2 cc_creat

g2l 6LL [ (:0C CL6IN)(COMNDBEBE22 DV.LV :¢q)

Warn the compression engine that a disc image file is being ated, and when closed
it will be compressed. The filename is stored %]{_ cqcppeusme . Normally this
just returns DSK_ERR_OK.

11.3.3 cc_commit

g2 6LL { (3CC commIn(CONBEBE22 DV.LV +¢q)

Compress an uncompressed file. is the name of the file to

26]L-Cq MIJ6UILIG
compress. is H’le(lllan{fé of the output file.

26[}-Cq CHI6NIIIG

11.3.4 cc_abort

g2l 6LL [ (:CC IPOLH)(CONBBEZ2 DVLV +¢q)

This is used if a file was decompressed and it’s now being cladevithout having been
changed. There is therefore no need to compress it again. $hormally just returns
DSK_ERR_OK.

12 Adding new remote transports.

Adding a new remote transport is also very similar to addingriver.
To add a new driver, you create a new REMOTE_CLASS structuré add it to
various files.

12.1 Driver header

This is done as for disc drivers. Create a structure based diMROTE_DATA to hold
your class’s data see lib/rpctios.h and lib/rpcfork.h fexamples.

12.2 Driver implementation

Create a .c file for your driver. It’s probably easiest to btlsis on lib/rpcfork.c. At the
start of this file, create a REMOTE_CLASS structure, such as:

BENOLE CI'vee kbcporg =

260 (LOKK BENOLE DV.LV)
LoLg*

NUIX clieug rejs (oL’

[oLg obew® \. obeu .\

[OLK CJ026° \, C]026 .\

TOLK CII° \; DeLjorm ERC 4\

The first three entries in this structure are:
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The size of your driver’s instance data sizeof(your REMKE_DATA) struc-
ture.

The driver’s name. If the filename passed to LibDsk beginstlrithis name fol-
lowed by a colon, then it’s assumed to be using your driver.

The driver’s description string.

The remainder of the structure is composed of function peint The types of these are
given in lib/remote.h. You must implement all three.
Once you have created this structure, edit:

lib/remall.h. Include your header.

lib/remote.inc. Insert a reference to your structure (¢gpc_fork,”) in the list.
The drivers will be tested in the order in which they appeatliafile.

Edit “lib/Makefile.am”. At the bottom of this file is a list ofiders and their header
files just add your .c and .h to this list.

If your driver depends on certain system headers (eg, thaitéos one depends on
termios.h) then you will need to add checks for these to “canfre.in’” and “lib/drvi.h”
then run ““autoconf” to rebuild the configure script.

The function pointers in the REMOTE_CLASS structure aredidsed in lib/compress.h.
The first parameter to all of them (‘“pDriver”) is declared SKDPDRIVER you can
extract a pointer to your instance data using the dr_remo¢axher like this:

\x 2YIUIA CP6CKe .\
26l = (RLOBK BENOLE DVLV :)bDLIAGL-qL LemIOg6
IL (26]F == UNI'T e2s[i-enbernq ¢jgee = Lbc oLK)
L6(LU D2K EBE BVDLLE
12.3 Remote communication functions

12.3.1 rc_open

g 6LL § (4L¢0beu )(D2K BDEIAEEK bDLIz6L® comep cpyl .usme® CpyL . IYIGOL])
Connect to a remote server.

pDriver points to a DSK_DRIVER containing the pointer tarydnstance data.

name is the filename as passed to LibDsk, starting witlrfver:”” and containing
any connection parameters needed.

nameout is an output buffer with enough space to hold a sgrif the same length

as the input filename. If you are returning DSK_ERR_OK, it trhisset to the
input filename minus any options this driver has used. Formyde, the ‘“serial”
driver, given a filename like “serial:/dev/ttyS1,2400-scts,example.ufi,raw’ would
extract its own options and return “example.ufi,raw’’ here.

Return:

DSK_ERR_OK: Connection established.
DSK_ERR_NOTME: The filename passed is not recognised by this driver.

other: An error such as out-of-memory occurred.
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12.3.2 rc_close

el 6LL ™ (41C €[026)(D2K bDEBIAEE bDLiser)

Close the connection to the remote server.

12.3.3 rc_call

qelr 6LL § (416 ¢Y)(D2K bDEIAEE bDLseL’ nueiGueq cpsL . Jubag myg b jew’ nueldueq cpyL of
Perform a remote procedure call to the server.
input is the packet LibDsk wants to send.
inp_len is the number of bytes in the packet.
output is a buffer for the result packet.
*out_len (on entry) is the size of the result buffer.
*out_len (on return) is the number of bytes that were populated in tisalt buffer.

In general, this call will wrap the input in whatever framliyges are necessary (usu-
ally including the packet length, since packets do not coirtdheir own length), send
the packet over the wire, wait for a response, and unpack tésponse into ’output’.
Return DSK_ERR_TIMEOUT if the connection timed out (thaiat’ driver waits 30
seconds) and DSK_ERR_ABORT if the user deliberately broke tonnection.

A The CopyQM File Format

A.1 Introduction

This section describes the file format of files created by CdpM. A lot of the infor-
mation has been extracted by looking at hex-dumps of the fjkss there might be some
errors in the description.

A.2 Header

The CopyQM files consist of a header, an optional comment ¢iflicated by the header)
followed by the tracks of the image encoded with a run lengthceding scheme. The
header is 133 bytes long, see table. It always starts with 083, 0x51, 0x14 , which can
be used for auto-detection of the image. All numbers havdlitendian byte ordering.
When all bytes in the header are added together in a byte, élsalt should be zero.
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| Offset | Size | Comment

0x00 1 Always 0x43 (°C’)
0x01 1 Always 0x51 (°Q’)
0x02 1 Always 0x14
0x03 2 Sector size (from here to 0x1B inclusive is a DOS BPB)
0x05 1 Sectors per cluster
0x06 2 Number of reserved sectors
0x08 1 FAT copies
0x09 2 Number of root directory entries
0x0b 2 Total number of sectors
0x0d 1 Media byte
0x0e 2 Number of sectors per FAT
0x10 2 Number of sectors per track
0x12 2 Number of heads
0x14 4 Number of hidden sectors
0x18 4 Total sectors if 65535 (should always be 0 on a floppy image)
Oxlc | 60? | Description of media (e.g. “720K Double-Sided””)
0x58 1 Type of image. 0=DOS, 1=blind, 2=HFS
0x59 1 Density. 0=DD, 1=HD, 2=ED
0x5a 1 Number of tracks used on image
0x5b 1 Total number of tracks for image
0x5c 4 CRC for the used, unpacked tracks
0x60 11 | Volume label (DOS/HFS)
0x6b 2 Creation time
0x6d 2 Creation date
0x6f 2 Length of image comment
0x71 1 Number of first sector - 1
0x74 1 Interleave. (0 for older versions of CopyQM)
0x75 1 Skew. Normally 0. Negative number for alt. sides
0x84 1 Header checksum byte
A3 CRC

The CRC is calculated for the unpacked data for all trackd thre used in the image.
The CRC value is initialized with 0 and then updated using (BRC 32 polynomial
0x104C11DB?7, bit reverse algorithm. Due to a feature in CEp¥ (8 bit register as
an index into a 1024 byte table) all bytes must have their topotbits removed before
added to the CRC.

A.4 Image comment
The image comment follows the header. It has a variable sineifid in the header. The
image comment can contain 0-bytes.

A.5 Image data

The image data is run length encoded. Each run is preceded b6abit length. If the
length is negative, the byte after the length is repeatddngth times. If the length is
positive, it is followed bylength bytes of unencoded data. It seems like a new run
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of repeating or differing data is always started at each newck. Older versions of
CopyQM always alternates between runs of differing data amgleating data, even if
the length of one of them is zero.

B DQK Files

A DQK file is a .DSK file compressed using Richard Greenlaw’s ®egze file format
(originally from CP/M as SQ.COM, and later built in to NSWBM versions also
exist for DOS and UNIX). SQ was used in preference to more effint compressors
such as gzip because it can be readily decoded on 8-bit and bét computers.

The original reason for DQK files was software distributigndisc image of a 180k
disc won’t fit on a 180k disc, owing to various overheads. Howar, the compressed
DQK version may fit onto such a disc, and leave room for a tooktoite the DQK back
out as well.

Such a tool has been included in the ‘““dskwrite” directory lims tdistribution. It
contains the following files:

dskwrite.com: Program to write .DSK or .DQK files out to alrdisc. The
.COM file works on PCs, Amstrad PCWs and Sinclair Spectrum.3s

dskwrite.txt: Documentation for dskwrite.
dskwrite.z80: Z80 source for the CP/M version.
dskwrite.asm: 8086 source for the DOS version.

dskwrsea.com: The dskwrite distribution file - a self-ea¢ting archive. It will
self-extract under CP/M or DOS.

Note that the files in the “dskwrite” directory are not GPLedl¢GPLed. They are
public domain. You may do whatsoever you please with them.

LibDsk has been given .DQK support (use the “dsk” driver witly’” compression)
so that .DQK files don’t have to be created and compressed inm@{state process.

C LibDsk with cpmtools

cpmtools v1.9 and later http://www.moria.de/michael/qpmtools/ can be configured
to use LibDsk for all disc access, thus allowing CP/M discs demulator disc images
to be read and written.

cpmtools v2.19 allow a cpmtools disk definition to be assocated with a LibDsk
geometry, by adding a “libdsk:format” entry to the disk défim. For example,
this entry uses “libdsk:format ibm1440” so that the disk @gmis accessed using the
’ibm1440’ geometry rather than the default *pcw1440°.

qregqef, chmge-T44is9t
26CI6U 273
fLICK? TQ0
26CILK 13
PIOCK2ING (9@
WYZGIL 320
ejem |
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poogLg 3
02 3
PR ROLIISE 1P
6uq
The myz80 and nanowasp drivers use a fixed disk format here aliskdefs entries
which can be used to read them:

qreRqey, WAxg()
e6cfen J103¢
{L9CKe Q%
26CILK 138
PIOCKeINe 190
WIXqIL 103¢
epem T
POOLLK 0
oe 3

enq

qregqey, vsnonyzb
26C[6l 213
fL.9cKe g0
26CILK 10
PJocielxe 5018
WIxqIL 138
eKem T
0z 33

enq

In the old diskdefs format with one line per entry, these are:

urAxg() 103 et 138 t00Q 105 1 0 3
micLopes 213 30 10 3048 138 1 3 373

D DSK/EDSK recording mode extension

This extension was proposed by me on the comp.sys.sinclaizdicomp.sys.amstrad.8bit
newsgroups on 10 anuary 2004. It was subsequently releaseth ANNE 2.1.4 and
added to the formal EDSK format definition at http://andheran.aiind.upv.es/amstrad/docs/extdsk.html
P DI STiaatt on the Amatea GO R S dnarilytasall its diskettes
in MFM recording mode and at the Double Density rate. Howe¥eNNE emulates the
PcW16, which also supports the High Density rate and the sgm software depends
on DD discs not being readable at the HD rate.
The extension gives meanings to two unused bytes of the DSKIISK “Track-Info”
block:

Byte 12h: Data rate.
0 Unknown

1 Single or Double Density (180k, 720k, etc.)
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2 High Density (1.2M, 1.4M, etc.)
3 Extended Density (2.8M)

Byte 13h: Recording mode.
0 Unknown

1 FM

2 MFM

Existing files should have zeroes in these bytes hence the esof (0 for Unknown.
LibDsk will guess the values in if the ones in the file are zero.
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