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Abstract

LibDsk is a library intendedto give transparentaccessto floppy drivesandto
the“disc imagefiles” usedby emulatorsto representfloppy drives.

Thislibrary is freesoftware,releasedundertheGNU Library GPL.SeeCOPY-
ING for details.
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1 Intr oduction

LibDsk is a library for accessingfloppy drivesanddisc imagestransparently. It cur-
rentlysupportsthefollowing discimageformats:

� Raw “dd if=foo of=bar” images;

� CPCEMU-format.DSK images(normalandextended);

� MYZ80-formatharddrive images;

� CFI-formatdiscimages,asproducedby FDCOPY.COM underDOSandusedto
distributesomeAmstradsystemdiscs;

� ApriDisk-formatdiscimages,usedby theutility of thesamenameunderDOS.

� NanoWasp-formatdiscimages,usedby theeponymousemulator.

� Thefloppy driveunderLinux;

� The floppy drive underWindows. Windows supportis a complicatedsubject-
seesection5 below.

� Thefloppy driveunderDOS.

LibDsk alsosupportscompresseddiscimagesin thefollowing formats:

� Squeeze(Huffmancoded)

� GZip (Deflate)

� BZip2 (Burrows-Wheeler;supportis read-only)

1.1 What’s new?

For full details,seethefile ChangeLog.

� LibDsk cannow retry failedreads/writes/formats.

� Extrafunctionshavebeenaddedto supportdiscimagesthatcontaincomments.

� Extrafunctionshavebeenaddedfor displayof messagesfrom LibDsk.

� A driverhasbeenaddedfor thediscimagefilesusedby theApriDisk utility.

� Theparameterorderof theexampleutilities hasbeenmadelessrigid.

� TheWindows versionof LibDsk containsa miniatureRPCsystemto allow 32-
bit programsto usethe morecapable16-bit drivers. Seesection5.5 for more
information.

� A driverhasbeenaddedfor thediscimagefilesusedby theNanoWaspemulator.

� LibDsk compilesunderDOS.Makefilesareprovidedfor DJGPPandPacificC.

� LibDsk compilesunder16-bit Windows. Projectfiles areprovidedfor theBor-
landandMicrosoft compilers.
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� A bug fix in the PosixandMYZ80 drivers,in which files wereextendedwith
zeroes(Unix) or randomdata(Win32).

� IMPORTANT CHANGES: Version0.9.0 breaksbackward compatibility in a
numberof ways. Most importantly, you mustreplace“DSK_DRIVER *” with
“DSK_PDRIVER“ throughoutyourprograms.

� Disc imagescanbecompressedanddecompressedon thefly.

1.2 Terms and definitions

In this document,I usetheword CYLINDER to referto apositionona floppy disc,and
TRACK to referto thedatawithin acylinderon onesideof thedisc.For a single-sided
disc, theseare the same;for a double-sideddisc, thereare twice asmany tracksas
cylinders.

2 Supportedfile formats

Thefollowing discimagefile formatsaresupportedby LibDsk.

“dsk” : Disc imagein theDSK formatusedby CPCEMU.Theformatof a .DSK file
is describedin theCPCEMUdocumentation.

“edsk” : Disc imagein theextendedCPCEMUDSK format.

“raw” : Raw disc image- asproducedby “dd if=/dev/fd0 of=image”. On
systemsotherthanLinux, DOSor Windows, this is alsousedto accessthehost
system’sfloppy drive.

“floppy” : Hostsystem’sfloppy drive(underLinux, DOSor Windows).

“myz80” : MYZ80 harddriveimage,which is nearly thesameas“raw” but hasa256
byteheader.

“cfi” : Compressedfloppy image,as producedby FDCOPY.COM underDOS. Its
formatis describedin cfi.html.

“nanowasp” : Discimagein the400kMicrobeeformatusedby theNanoWaspemula-
tor. This is similar to “raw”, but thetracksarestoredin adifferentorder. LibDsk
alsoappliesasectorskew sothatthesectorsareread/writtenin thelogicalorder.
Strictly speaking,it shouldnotdo this (whenlibdsk is usedwith cpmtools,cpm-
tools is theonethatdoestheskewing) but cpmtoolscannothandletheskewing
schemeusedby theMicrobeeformat.

“apridisk”: Disc imagein the format usedby the ApriDisk utility. The format is
describedin apridisk.html.
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3 Ar chitecture

LibDsk is composedof a fixed core(files nameddsk*.c) anda numberof drivers
(files nameddrv*.c). Whenyou openan imageor a drive (usingdsk_open()
or dsk_creat() ) thena driver is chosen.This driver is thenuseduntil it’s closed
(dsk_close()).

Eachdriveris identifiedbyaname.Togetalist of availabledrivers,usedsk_type_enum().
To getthedriver thatis beingusedby anopenDSK image,usedsk_drvname() or
dsk_drvdesc().

3.1 Logical and physical sectors

LibDsk hastwo modelsof discgeometry. Oneis asa lineararrayof “logical” sectors-
for example,a720kfloppy appearsas1440512-bytesectorsnumbered0 to 1439.The
otherlocateseachsectorusinga(Cylinder, Head,Sector)triple - soonthe720kfloppy
describedearlier, sectorswould run from (0,0,1)to (79,1,9).

Internally, all LibDsk driversarewritten to usethe Cylinder/Head/Sectormodel.
For thosecallswhich take parametersin logical sectors,LibDsk usesthe information
in a DSK_GEOMETRY structureto convert to C/H/S.DSK_GEOMETRY alsocontains
informationsuchasthesectorsizeanddatarateusedto accessagivendisc.

Thosefunctionswhich dealwith whole tracks(suchasthe commandto format a
track)uselogicaltracksand(cylinder,head)pairsinstead.To initialiseaDSK_GEOMETRY
structure,either:

� call dsk_getgeom() to try anddetectit from thedisc;or

� call dg_stdformat() to selectone of the “standard”formatsthat LibDsk
knowsabout;or

� calldg_dosgeom() / dg_cpm86geom() / dg_pcwgeom()/dg_aprigeom()
to initialise it from acopy of aDOS/ CP/M86/ PCW/ Apricot bootsector;or

� Setall themembersmanually.

3.1.1 DSK_GEOMETRY in detail

typedef struct
{

dsk_sides_t dg_sidedness; /* This describesthelogical sequenceof tracks
on thedisc- theorderin which their hostsystemreadsthem. This will only be
usedif dg_heads is greaterthan1 (otherwiseall the methodsareequivalent)
andyou areusingfunctionsthat take logical sectorsor tracksasparameters.It
will beoneof:

SIDES_ALT The tracksareorderedCylinder0 Head0; C0H1; C1H0; C1H1;
C2H0;C2H1etc.ThislayoutisusedbymostPC-hostedoperatingsystems,
includingDOSandLinux. Amstrad’s8-bit operatingsystemsalsousethis
ordering.

SIDES_OUTBACK The tracksgo out to theedgeon Head0, andthenbackin
on Head1 (soCylinder0 Head0 is thefirst track,while Cylinder0 Head
1 is the last). This layout is usedby FreekHeite’s 144FEAT driver (for
CP/M-86on thePC)but I havenot seenit elsewhere.

6



SIDES_OUTOUT The tracksgo out to the edgeon Head0, thenout againon
Head1 (so the ordergoesC(last)H0,C0H1, C1H1, ..., C(last)H1). This
orderingis usedby Acorn-formatdiscs.

*/

dsk_pcyl_t dg_cylinders; /* Thenumberof cylindersthisdischas.Usually
40or 80. */

dsk_phead_t dg_heads; /* Thenumberof heads(sides)thedischas.Usually
1 or 2. */

dsk_psect_t dg_sectors; /* Thenumberof sectorspertrack.*/

dsk_psect_t dg_secbase; /* Thefirst physicalsectornumber. Most systems
startnumberingtheir sectorsat 1; Acorn systemsstartat 0, andAmstradCPCs
startat 65 or 193.*/

size_t dg_secsize; /* Sectorsize in bytes. Note that several driversrely on
thisbeingapowerof 2. */

dsk_rate_t dg_datarate; /* Datarate.Thiswill beoneof:

RATE_HD High-densitydisc(1.4Mbor 1.2Mb)

RATE_DD Double-densitydiscin 1.2Mbdrive(ie, 360kdiscin 1.2Mbdrive)

RATE_SD Double-densitydiscin 1.4Mbor 720kdrive

RATE_ED Extra-densitydisc(2.8Mb)*/

dsk_gap_t dg_rwgap; /* Read/writegaplength*/

dsk_gap_t dg_fmtgap; /* Formatgaplength*/

int dg_fm; /* Setto nonzeroto useFM (singledensity)recordingmode.Not all
PCfloppy controllerssupportthis mode;theNationalSemiconductorPC87306
andtheFutureDomainTMC seriesSCSIcontrollerscanat leastreadFM discs.
The BBC Micro usedFM recordingfor its 100k and200k DFS formats. The
Windows/ DOSfloppy driversdo not supportFM recording.*/

int dg_nomulti; /* Setto nonzeroto disablemultitrackmode.This only affects
attemptsto readnormaldatafrom trackscontainingdeleteddata(or viceversa).
*/

int dg_noskip; /* Settononzeroto disableskippingdeleteddatawhensearching
for non-deleteddata(or vice versa).*/

} DSK_GEOMETRY;
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4 LibDsk Function Reference

4.1 dsk_open:Open an existingdisc image

dsk_err_t dsk_open(DSK_PDRIVER *self, const char *file-
name, const char *type, const char *compress)

Enterwith:

� “self” is theaddressof aDSK_PDRIVERvariable(treatit asahandleto adrive
/ discfile). On return,thevariablewill benon-null (if theoperationsucceeded)
or null (if theoperationfailed).

� “filename” is thenameof thediscimagefile. On Win32, “A:” and“B:” referto
thetwo floppy drives.

� “type” is NULL to detectthediscimageformatautomatically, or thenameof a
LibDsk driver to forcethatdriver to beused.Seedsk_type_enum() below.

� “compress”is NULL to auto-detectcompressedfiles, or the nameof a LibDsk
compressionscheme.Seedsk_comp_enum().

Returns:A dsk_err_t, whichwill be0 (DSK_ERR_OK) if successful,or anegative
integerif failed.Seedsk_strerror(). TheerrorDSK_ERR_NOTME meanseither
thatno driverwasableto openthedisc / disc image(if “type” wasNULL) or that the
requesteddrivercouldnot openthefile (if “type” wasnot NULL).

StandardLibDsk driversarelistedin section2.
Compressionschemesare:

“sq” : Huffman(squeezed).Thereasonfor the inclusionof this systemis to support
.DQK images(seeappendixA).

“gz” : GZip (deflate).Thiswill only bepresentif libdskwasbuilt with zlib support.

“bz2” : BZip2 (Burrows-Wheelercompression).This supportis currentlyread-only,
andwill only bepresentif LibDsk wasbuilt with bzlib support.

4.2 dsk_creat: Createa newdisc image

dsk_err_t dsk_creat(DSK_PDRIVER *self, const char *file-
name, const char *type)

In thecaseof floppy drives,thisactsexactlyasdsk_open(). For imagefiles, thefile
will bedeletedandrecreated.Parametersandresultsareasfor dsk_open(), except
that“type” cannotbeNULL (it mustspecifythetypeof discimageto becreated)and
if “compress”is NULL, it meansthatthefile beingcreatedshouldnot becompressed.

4.3 dsk_close:Closea dri ve or disc image

dsk_err_t dsk_close(DSK_PDRIVER *self)

Passtheaddressof anopaquepointerreturnedfrom dsk_open() / dsk_creat().
On return,thedrivewill havebeenclosedandthepointersetto NULL.
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4.4 dsk_pread,dsk_lread: Reada sector

dsk_err_t dsk_pread(DSK_PDRIVER self, const DSK_GEOMETRY *geom, void *buf, dsk_pcyl_t cylin-
der, dsk_phead_t head, dsk_psect_t sector)
dsk_err_t dsk_lread(DSK_PDRIVER self, const DSK_GEOMETRY *geom, void *buf, dsk_lsect_t sec-
tor)

Thesefunctionsreada singlesectorfrom thedisc. Therearetwo of them,depending
on whetheryouareusinglogical or physicalsectoraddresses.

Enterwith:

� “self” is ahandleto anopendrive / imagefile.

� “geom” pointsto thegeometryfor thedrive.

� “buf” is thebuffer into whichdatawill beloaded.

� “cylinder”, “head” and“sector” (dsk_pread) or “sector” (dsk_lread) give
thelocationof thesector.

Returns:

� If successful,DSK_ERR_OK.Otherwise,a negativeDSK_ERR_*value.

� If thedrivercannotreadsectors,DSK_ERR_NOTIMPL will bereturned.

4.5 dsk_pwrite, dsk_lwrite: Write a sector

dsk_err_t dsk_pwrite(DSK_PDRIVER self, const DSK_GEOMETRY *geom, const void *buf, dsk_pcyl_t cylin-
der, dsk_phead_t head, dsk_psect_t sector)
dsk_err_t dsk_lwrite(DSK_PDRIVER self, const DSK_GEOMETRY *geom, const void *buf, dsk_lsect_t sec-
tor)

As dsk_pread/ dsk_lread,but write their buffersto discratherthanreadingthemfrom
disc. If thedrivercannotwrite sectors,DSK_ERR_NOTIMPL will bereturned.

4.6 dsk_pcheck,dsk_lcheck: Verify sectorson disc against mem-
ory

dsk_err_t dsk_pcheck(DSK_PDRIVER self, const DSK_GEOMETRY *geom, const void *buf, dsk_pcyl_t cylin-
der, dsk_phead_t head, dsk_psect_t sector)
dsk_err_t dsk_lcheck(DSK_PDRIVER self, const DSK_GEOMETRY *geom, const void *buf, dsk_lsect_t sec-
tor)

As dsk_pread / dsk_lread, but ratherthanreadingtheir buffers from disc, they
comparethe contentsof their buffers with the dataalreadyon the disc. If the data
match,thefunctionsreturnDSK_ERR_OK.If thereisamismatch,they returnDSK_ERR_MISMATCH.
In caseof error, otherDSK_ERR_*valuesarereturned.If thedrivercannotreadsec-
tors,DSK_ERR_NOTIMPL will bereturned.
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4.7 dsk_pformat, dsk_lformat: Format a disc track

dsk_err_t dsk_pformat(DSK_PDRIVER self, DSK_GEOMETRY *geom, dsk_pcyl_t cylin-
der, dsk_phead_t head, const DSK_FORMAT *for-
mat, unsigned char filler)
dsk_err_t dsk_lformat(DSK_PDRIVER self, DSK_GEOMETRY *geom, dsk_ltrack_t track, const DSK_FORMAT *for-
mat, unsigned char filler)

Enterwith:

� “self” is ahandleto anopendrive / imagefile.

� “geom” pointsto the geometryfor thedrive. The formattermaymodify this if
(for example)it’saskedto formattrack41of a 40-trackdrive.

� “cylinder” / “head” (dsk_pformat) or “track” (dsk_lformat) give the lo-
cationof thetrackto format.

� “format” shouldbeanarrayof (geom->dg_sectors) DSK_FORMAT struc-
tures.Thesestructuresmustcontainsectorheadersfor thetrackbeingformatted.
For example,to formatthefirst trackof a 720kdisc,you would passin anarray
of 9 suchstructures:{ 0, 0, 1, 512}, { 0, 0, 2, 512,} ..., { 0, 0, 9, 512}

� “filler” shouldbe thefiller byte to use.CurrentlytheWin32 driver ignoresthis
parameter. If the driver cannotformat tracks,DSK_ERR_NOTIMPL will be
returned.

Note thatwhenformattinga .DSK file thathasmorethanonehead,you mustformat
cylinder0 for eachheadbeforeformattingothercylinders.

4.8 dsk_apform, dsk_alform: Automatic format

dsk_err_t dsk_apform(DSK_PDRIVER self, const DSK_GEOMETRY *geom, dsk_pcyl_t cylin-
der, dsk_phead_t head, unsigned char filler)
dsk_err_t dsk_alform(DSK_PDRIVER self, const DSK_GEOMETRY *geom, dsk_ltrack_t track, un-
signed char filler)

Thesefunctioncallsbehaveasdsk_pformat() anddsk_lformat() above,ex-
ceptthat the sectorheadersareautomaticallygenerated.This savestime andtrouble
settingup sectorheaderson discswith standardlayoutssuchasDOS,PCWor Linux
floppies.If thedrivercannotformattracks,DSK_ERR_NOTIMPL will bereturned.

4.9 dsk_psecid,dsk_lsecid:Reada sectorID.

dsk_err_t dsk_psecid(DSK_PDRIVER self, const DSK_GEOMETRY *geom, dsk_pcyl_t cylin-
der, dsk_phead_t head, DSK_FORMAT *result)
dsk_err_t dsk_lsecid(DSK_PDRIVER self, const DSK_GEOMETRY *geom, dsk_ltrack_t track, DSK_FORMAT *re-
sult)
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Reada sectorID from thegiventrack.This canbeusedto probefor discswith oddly-
numberedsectors(eg, numbered65-74).Enterwith:

� “self” is ahandleto anopendrive / imagefile.

� “geom” pointsto thegeometryfor thedrive.

� “cylinder” / “head” (dsk_psecid) or “track” (dsk_lsecid) give the loca-
tion of thetrackto readthesectorfrom.

� “result” pointsto anuninitialisedDSK_FORMAT structure.

On return:

� If successful,the buffer at “result” will be initialised with the sectorheader
found,andDSK_ERR_OKwill bereturned.

� If the driver cannotprovide this functionality (for example,the Win32 driver
underNT), DSK_ERR_NOTIMPL will bereturned.

NotethattheDOS,Win16 andWin32 (underWin9x) driversimplementa limited ver-
sion of this call, which will work on normalDOS / CP/M86/ PCW discsandCPC
discs.However it will not beusablefor otherpurposes.

4.10 dsk_xread,dsk_xwrite: Low-level readingand writing

dsk_err_t dsk_xread(DSK_PDRIVER self, const DSK_GEOMETRY *geom, void *buf, dsk_pcyl_t cylin-
der, dsk_phead_t head, dsk_pcyl_t cyl_expected, dsk_phead_t head_expected, dsk_psect_t sec-
tor, size_t sector_len, int *deleted);
dsk_err_t dsk_xwrite(DSK_PDRIVER self, const DSK_GEOMETRY *geom, const void *buf, dsk_pcyl_t cylin-
der, dsk_phead_t head, dsk_pcyl_t cyl_expected, dsk_phead_t head_expected, dsk_psect_t sec-
tor, size_t sector_len, int deleted);

dsk_xread()anddsk_xwrite()areextendedversionsof dsk_pread()anddsk_pwrite().
They allow the caller to read/writesectorswhosesectorID differs from the physical
locationof thesector, or to read/writedeleteddata..The“cylinder” and“head” argu-
mentsspecifywhereto look; the “cyl_expected”and“head_expected”arethevalues
to searchfor in thesectorheader.

Thesefunctionsareonly supportedby the CPCEMUdriver andthe Linux floppy
driver. Otherdriverswill returnDSK_ERR_NOTIMPL. Unlessyou areemulatinga
floppy controller, or you needto readdiscsthatcontaindeleteddataor misnumbered
sectors,it shouldnot benecessaryto call thesefunctions.

4.10.1 dsk_xread(),dsk_xwrite(): Deleteddata

The “deleted” argumentis usedif you want to reador write sectorsthat have been
markedasdeleted.In dsk_xwrite(), this is a simplevalue;pass0 to write normal
data,or 1 to write deleteddata. In dsk_xread(), passthe addressof an integer
containing0 (readnormaldata)or 1 (readdeleteddata). On return,the integer will
contain:

� If therequesteddatatypewasread:0
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� If theotherdatatypewasread:1

� If thecommandfailed:Valueis meaningless.

PassingNULL actsthesameaspassinga pointerto 0.
The oppositetype of datawill only be readif you setgeom->dg_noskip to

nonzero.Someexamples:

geom->dg_noskip deleted Dataon disc Results *deletedbecomes

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

4.11 dsk_ltread,dsk_ptread,dsk_xtread

dsk_err_t dsk_ltread(DSK_PDRIVER self, const DSK_GEOMETRY *geom, void *buf, dsk_ltrack_t track)
dsk_err_t dsk_ptread(DSK_PDRIVER self, const DSK_GEOMETRY *geom, void *buf, dsk_pcyl_t cylin-
der, dsk_phead_t head)
dsk_err_t dsk_xtread(DSK_PDRIVER self, const DSK_GEOMETRY *geom, void *buf, dsk_pcyl_t cylin-
der, dsk_phead_t head, dsk_pcyl_t cyl_expected, dsk_phead_t head_expected)

Thesefunctionsreada track from the disc, usingthe FDC’s “READ TRACK” com-
mand.Therearethreeof them- logical,physicalandextendedphysical.

If thedriver doesnot supportthis functionality, LibDsk will attemptto simulateit
usingmultiplesectorreads.

Enterwith:

� “self” is ahandleto anopendrive / imagefile.

� “geom” pointsto thegeometryfor thedrive.

� “buf” is thebuffer into whichdatawill beloaded.

� “cylinder” and“head”(dsk_ptread,dsk_xtread) or “track” (dsk_ltread)
give thelocationof thetrackto read.

� (dsk_xtread) “cyl_expected”and“head_expected”areusedasthevaluesto
searchfor in thesectorheaders.

Returns:

� If successful,DSK_ERR_OK.Otherwise,a negativeDSK_ERR_*value.

� (dsk_xtread() only) If thedriverdoesnotsupportextendedsectorreads/writes,
thenDSK_ERR_NOTIMPL will bereturned.
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4.12 dsk_lseek,dsk_pseek

dsk_err_t dsk_lseek(DSK_PDRIVER self, const DSK_GEOMETRY *geom, dsk_ltrack_t track)
dsk_err_t dsk_pseek(DSK_PDRIVER self, const DSK_GEOMETRY *geom, dsk_pcyl_t cylin-
der, dsk_phead_t head)

Seekto agivencylinder. Only theCPCEMUdriverandtheLinux floppy driversupport
this; otherdriversreturnDSK_ERR_NOTIMPL. Youshouldnot normallyneedto call
thesefunctions.They havebeenprovidedto supportprogramsthatemulateauPD765A
controller.

4.13 dsk_drive_status

dsk_err_t dsk_drive_status(DSK_PDRIVER self, const DSK_GEOMETRY *geom, dsk_phead_t head, un-
signed char *result)

Get thedrive’s status(ready, read-onlyetc.). Thebyte“result” will have oneor more
of thefollowing bitsset:

DSK_ST3_FAULT: Drive fault

DSK_ST3_RO: Read-only

DSK_ST3_READY: Ready

DSK_ST3_TRACK0: Headis over track0

DSK_ST3_DSDRIVE: Drive is double-sided

DSK_ST3_HEAD1: Currentheadis head1, not head0. Usuallythis justdependson
thevalueof the“head” parameterto this function.

Which bits will be “li ve” dependson which driver is in use,but the most trustwor-
thy will be DSK_ST3_READY and DSK_ST3_RO. This function will never return
DSK_ERR_NOTIMPL; if the facility is not providedby the driver, a default version
will beused.

4.14 dsk_getgeom:Guessdiscgeometry

dsk_err_t dsk_getgeom(DSK_PDRIVER self, DSK_GEOMETRY *geom)

Thisattemptsto determinethegeometryof adisc(numberof cylinders,tracks,sectors
etc.) by loading the boot sector. It understandsDOS, Apricot, CP/M-86andPCW
boot sectors. If the geometrycould be guessed,then“geom” will be initialised and
DSK_ERR_OKwill bereturned.If noguesscouldbemade,thenDSK_ERR_BADFMT
will bereturned.Othervalueswill resultif thedisccouldnot beread.

Somedrivers(in particulartheMYZ80 driver, andtheWin32driverunderNT) only
supportcertainfixed discgeometries.In this case,the geometryreturnedwill reflect
whatthedrivercanuse,ratherthanwhatthebootsectorsays.
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4.15 dg_*geom: Initialise discgeometryfr om boot sector

dsk_err_t dg_dosgeom(DSK_GEOMETRY *self, const un-
signed char *bootsect)
dsk_err_t dg_pcwgeom(DSK_GEOMETRY *self, const un-
signed char *bootsect)
dsk_err_t dg_cpm86geom(DSK_GEOMETRY *self, const un-
signed char *bootsect)
dsk_err_t dg_aprigeom(DSK_GEOMETRY *self, const un-
signed char *bootsect)

Thesefunctionsareusedby dsk_getgeom(), but canalsobecalledindependently.
Enterthemwith:

� “self” is thestructureto initialise;

� “bootsect”is thebootsectorto initialise thestructurefrom.

ReturnsDSK_ERR_BADFMT if thesectordoesnot containa suitablediscspecifica-
tion, or DSK_ERR_OKotherwise.

dg_dosgeomwill checkfor aPC-DOSbootsector.

dg_pcwgeomwill checkfor anAmstradPCWbootsector.

dg_cpm86geomwill checkfor aCP/M-86bootsector.

dg_aprigeom will checkfor anApricot DOSbootsector.

4.16 dg_stdformat : Initialise discgeometryfr omastandardLibDsk
format.

dsk_err_t dg_stdformat(DSK_GEOMETRY *self, dsk_format_t for-
matid, dsk_cchar_t *fname, dsk_cchar_t *fdesc)

Initialises a DSK_GEOMETRY structurewith one of the standardformatsLibDsk
knowsabout.Formatsare:

FMT_180K: 180k,9 512bytesectors,40 tracks,1 side

FMT_200K: 200k,10 512bytesectors,40 tracks,1 side

FMT_CPCSYS: AmstradCPCsystemformat - asFMT_180K,but physicalsectors
arenumbered65-73

FMT_CPCDATA: AmstradCPCdataformat - asFMT_180K, but physicalsectors
arenumbered193-201

FMT_720K: 720k,9 512bytesectors,80 tracks,2 sides

FMT_800K: 800k,10 512bytesectors,80 tracks,2 sides

FMT_1440K: 1.4M,18 512bytesectors,80 tracks,2 sides
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FMT_160K: 160k,8 512bytesectors,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/logicalsectormappingis “out-and-
back” ratherthan“alternatesides”.Seesection3.1.1for details.

FMT_1200F: As FMT_720F, but with 15 sectors

FMT_1440F: As FMT_720F, but with 18 sectors

FMT_ACORN160: Acorn 40 tracksinglesided160k(usedby ADFS ’S’ format)

FMT_ACORN320: Acorn 80 tracksinglesided320k(usedby ADFS ’M’ format)

FMT_ACORN640: Acorn 80 trackdoublesided640k(usedby ADFS ’L’ format)

FMT_ACORN800: Acorn 80 trackdoublesided800k(usedby ADFS ’D’ and’E’)

FMT_ACORN1600: Acorn80 trackhighdensity1600k(usedby ADFS ’F’ format)

FMT_BBC100 BBC micro40 tracksinglesided100k(usingFM encoding)

FMT_BBC200 BBC micro80 tracksinglesided200k(usingFM encoding)

FMT_MBEE400 Microbee40 trackdoublesided400k

If the“fname” is not NULL, it will bepointedat a shortnamefor theformat(suitable
for useasa programoption;seetools/dskform.c).

If the“fdesc” is not NULL, it will bepointedat a descriptionstringfor theformat.
With thesetwo, it’spossibleto enumerategeometriessupportedby thelibrary without
keepinga separatelist in your program- seetools/formnames.c for example
codethatdoesthis.

4.17 dsk_*_forcehead:Override dischead

dsk_err_t dsk_set_forcehead(DSK_PDRIVER self, int force)
dsk_err_t dsk_get_forcehead(DSK_PDRIVER self, int *force)

(This function is deprecated;it is equivalent to dsk_set_option()/ dsk_get_option()
with “HEAD” astheoptionname).

Forcesthedriver to ignoretheheadnumberpassedto it andalwaysuseeitherside
0 or side1 of thedisc.This is usedto readdiscsrecordedonPCW/ CPC/ Spectrum+3
add-on3.5" drives.Insteadof thesystemsoftwarebeingprogrammedto usebothsides
of thedisc,aswitchonthedrivewasusedto setwhichsidewasbeingused.Thusdiscs
wouldendup with bothsidessayingthey werehead0.

Anyway, whenusingdsk_set_forcehead,pass:

-1: Normal- theheadpassedasaparameterto othercallsis used.

0: Alwaysuseside0.

1: Alwaysuseside1.
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4.18 dsk_*_option: Set/getdri ver option

dsk_err_t dsk_set_option(DSK_PDRIVER self, const char *name, int value)
dsk_err_t dsk_get_option(DSK_PDRIVER self, const char *name, int *value)

Setsor getsadriver-specificnumericoption.
The “name” field is the option name. If the selecteddriver doesnot supportthe

appropriateoption,thentheerrorDSK_ERR_BADOPTwill bereturned.If theoption
is valid but thevaluerequestedis not,DSK_ERR_BADVAL will bereturned.

Currently, the only driver which supportsoptionsis the Linux floppy driver. Op-
tionssupportedby this driverare:

HEAD Forcethe drive alwaysto useoneor othersideof the disc, ignoring the disc
geometry. Valid valuesare0 or 1 to force oneor othersideof the disc, -1 to
allow either.

DOUBLESTEP To supporta48tpidiscin a96tpidrive,doubleall cylindernumbers.
Valid valuesare1 (enable)or 0 (disable).

4.19 dsk_option_enum:Get list of dri ver options

dsk_err_t dsk_option_enum(DSK_PDRIVER self, int idx, char **opt-
name)

If “idx” is in therange0 -> numberof driveroptions,(*optname)is setto thenameof
theappropriatedriveroption. If not, (*optname)is setto NULL.

4.20 dsk_*_comment: Setcommentfor disc image

dsk_err_t dsk_set_comment(DSK_PDRIVER self, const char *com-
ment)
dsk_err_t dsk_get_comment(DSK_PDRIVER self, char **com-
ment)

Usedto getor setthecomment(if any) for thecurrentdisc. Commentsareonly sup-
portedby the ApriDisk format; you canseta commentfor otherfile typesbut it will
notbesaved.Thepointerpassedor returnedmaybeNULL (meaning“No comment”).

4.21 dsk_type_enum

dsk_err_t dsk_type_enum(int index, char **drv-
name)

If “index” is in the range0 -> numberof LibDsk drivers,(*drvname) is set to the
shortnamefor thatdriver (eg: “myz80” or “raw”). If not, (*drvname)is setto NULL.
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4.22 dsk_comp_enum

dsk_err_t dsk_comp_enum(int index, char **comp-
name)

As dsk_type_enum(), but listssupportedcompressionschemes.

4.23 dsk_drvname,dsk_drvdesc

const char *dsk_drvname(DSK_PDRIVER self)
const char *dsk_drvdesc(DSK_PDRIVER self)

Returnsthedrivername(eg: “myz80”) or description(eg “MYZ80 harddrivedriver”)
for anopendiscimage.

4.24 dsk_compname,dsk_compdesc

const char *dsk_compname(DSK_PDRIVER self);
const char *dsk_compdesc(DSK_PDRIVER self);

Returnsthe compressionsystemname(eg: “gz”; NULL if the disc imageisn’t com-
pressed)or description(eg: “GZip compressed”)for anopendiscimage.

4.25 dg_ps2ls,dg_ls2ps,dg_pt2lt, dg_lt2pt

Convertbetweenlogicalsectorsandphysicalcylinder/head/sectoraddresses.Normally
thesefunctionsarecalledinternallyandyoudon’t needto usethem.

dsk_err_t dg_ps2ls(const DSK_GEOMETRY *self, dsk_pcyl_t cyl, dsk_phead_t head, dsk_psect_t sec, dsk_lsect_t *log-
ical)

ConvertsphysicalC/H/Sto logical sector.

dsk_err_t dg_ls2ps(const DSK_GEOMETRY *self, dsk_lsect_t log-
i-
cal, dsk_pcyl_t *cyl, dsk_phead_t *head, dsk_psect_t *sec)

Convertslogical sectorto physicalC/H/S.

dsk_err_t dg_pt2lt(const DSK_GEOMETRY *self, dsk_pcyl_t cyl, dsk_phead_t head, dsk_ltrack_t *log-
ical)

ConvertsphysicalC/H to logical track.

dsk_err_t dg_lt2pt(const DSK_GEOMETRY *self, dsk_ltrack_t log-
ical, dsk_pcyl_t *cyl, dsk_phead_t *head)

Convertslogical trackto physicalC/H.
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4.26 dsk_strerror: Convert error codeto string

char *dsk_strerror(dsk_err_t err)

Convertsanerrorcodereturnedby oneof theotherLibDsk functionsinto a printable
string.

4.27 dsk_reportfunc_set/ dsk_reportfunc_get

void dsk_reportfunc_set(DSK_REPORTFUNC re-
port, DSK_REPORTEND repend);
void dsk_reportfunc_get(DSK_REPORTFUNC *re-
port, DSK_REPORTEND *repend);

Usedto setcallbacksfrom LibDsk to your own code,for LibDsk to displaymessages
duringprocessingthatmay take time. The codeshouldbeusedto setthe text on the
statusline of yourprogramwindow, for example.

typedef void (*DSK_REPORTFUNC)(const char *mes-
sage);
typedef void (*DSK_REPORTEND)(void);

The first function you provide will be calledwhenLibDsk wantsto display a mes-
sage(suchas“Decompressing...”). Thesecondwill becalledwhentheprocessinghas
finished.

4.28 dsk_set_retry / dsk_get_retry

dsk_err_t dsk_set_retry(DSK_PDRIVER self, un-
signed int count);
dsk_err_t dsk_get_retry(DSK_PDRIVER self, un-
signed int *count);

Setsthe numberof timesthat a failed read,write, checkor format operationwill be
attempted.1 means“only try once,donot retry”.

4.29 dsk_get_psh

unsigned char dsk_get_psh(size_t sector_size)

Convertsasectorsizeinto thesectorshift usedby theuPD765Acontroller(eg: 128->
0, 256-> 1, 512-> 2 etc.) You shouldnot needto usethis. Thereverseoperationis:
sectorsize= (128<< psh).

4.30 Structure: DSK_FORMAT

Thisstructureis usedto representa sectorheader. It hasfour members:

fmt_cylinder: Cylindernumber.

fmt_head: Headnumber.

fmt_sector: Sectornumber.

fmt_secsize:Sectorsizein bytes.
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4.31 LibDsk errors

DSK_ERR_OK: No error.

DSK_ERR_BADPTR: A null or otherwiseinvalid pointerwaspassedto a LibDsk
routine.

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

DSK_ERR_BADPARM: Badparameter(eg: if a DSK_GEOMETRY is setup with
dg_cylinders = 40, trying to convert a sectorin cylinder 65 to a logical
sectorwill give this error).

DSK_ERR_NODRVR: Requesteddrivernotfoundin dsk_open() / dsk_creat().

DSK_ERR_NOTME: Disc imagecouldnot beopenedby requesteddriver.

DSK_ERR_SYSERR: Systemcall failed.errnoholdsthereason.

DSK_ERR_NOMEM: malloc() failedto allocatememory.

DSK_ERR_NOTIMPL: Functionis not implemented(eg, thisdriverdoesn’t support
dsk_xread()).

DSK_ERR_MISMATCH: In dsk_lcheck() / dsk_pcheck(), sectorsdidn’t
match.

DSK_ERR_NOTRDY: Drive is not ready.

DSK_ERR_RDONLY: Disc is read-only.

DSK_ERR_SEEKFAIL: Seekfail.

DSK_ERR_DATAERR: Dataerror.

DSK_ERR_NODATA: SectorID found,but not sectordata.

DSK_ERR_NOADDR: Sectornot foundat all.

DSK_ERR_BADFMT : Not avalid format.

DSK_ERR_CHANGED: Disc hasbeenchangedunexpectedly.

DSK_ERR_ECHECK: Equipmentcheck.

DSK_ERR_OVERRUN: Overrun.

DSK_ERR_ACCESS: Accessdenied.

DSK_ERR_CTRLR: Controllerfailed.

DSK_ERR_COMPRESS: Compressedfile is corrupt.

DSK_ERR_RPC: Error in remoteprocedurecall.

DSK_ERR_BADOPT: Driverdoesnotsupporttherequestedoption.

DSK_ERR_BADVAL: Driverdoessupporttherequestedoption,but thepassedvalue
is out of range.

DSK_ERR_UNKNOWN: Unknown error
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4.32 Miscellaneous

LIBDSK_VERSIONis a macro,definedasa stringcontainingthelibrary version- eg
“0.9.0”

5 LibDsk under Windows

This sectionmainly dealswith thesubjectof directfloppy driveaccess.Otheraspects
of LibDsk remainrelatively consistentacrossWindowsversions.

As with so many otheraspectsof Windows, direct accessto the floppy drive is a
caseof “write once- debugeverywhere”1. Not only doessupportvaryacrossdifferent
systems,it variesdependingon whetherLibDsk wascompiledwith a 16-bit compiler
or a 32-bit one.

5.1 Windows 3.x

Only the16-bit build of LibDsk will run. Thefloppy supportin Win16 is prettymuch
the sameas in DOS; thereis supportfor discswith arbitrarynumbersof tracksand
sectors,and arbitrary sectorsizes. This meansthat LibDsk can, for example,read
AcornADFS floppies.

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

Both the 16-bit and32-bit versionsof LibDsk will run. The 16-bit versionis more
capable,but lessstable;it canreadAcorn ADFS floppies,which the 32-bit version
cannot.Unfortunately, 32-bit programscan’t link to the16-bit versionof LibDsk2, but
thereis aworkaround(describedbelow) involving theuseof LDSERVER.

5.3 Windows NT (NT 3.x,NT 4.x, 2000,XP)

Thefloppy drivecanonly read/writeformatswhich aresupportedby thefloppy driver.
This is thecaseusingeitherversionof LibDsk.

5.4 General comments on programming floppy accessfor Win-
dows

LibDsk hasthreeindependentdriversfor accessingfloppiesunderWindows. They are:

5.4.1 The Win16 dri ver.

ThisusesINT 0x13to dothereadsandwrites,justasin MSDOS.Againasin MSDOS,
thereis a disketteparametertablepointedto by INT 0x1E.This tableseemsnot to be
documented,whichis perhapswhy theWin16subsystemin Windows2000/XPdoesn’t
implementit. You can,fortunately, tell if this is thecase;if thefirst two bytesareboth
0xC4, thenwhat you have is a Windows 2000 trap ratherthana disketteparameter
table.

1Originally saidby Microsoftwith respectto Java. Pot.Kettle.Black.
2And no,theGenericThunkisn’t goodenough.I’ve tried it.
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5.4.2 The Win32cdri ver.

This driver usesVWIN32 servicesto make INT 0x13-stylecalls underWindows9x.
However, thereis no VWIN32 call to changethe disketteparametertable,which is
why the Win16 driver cando thingsthe Win32 driverscan’t. It isn’t possibleto get
roundthis by thunkingto a 16-bit DLL either;the INT 0x1Evectoris zerofor 16-bit
DLLs in 32-bit processes.

5.4.3 The Win32 dri ver.

Windows NT getsclose(but not closeenough)to the UNIX idea that everything is
a file. So while in theory it would be enoughto use the normal “raw” driver on
“\\.\A:“ , in practicethereareanumberof nastysubtletiesrelatingto suchthingsas
memoryalignmentandfile locking.

5.4.4 Other floppy APIs

Sydex produceareplacementfloppy driverfor 32-bitversionsof Windows(SydexFDD)
which removesmostof therestrictionsthatWindows placeson acceptablefloppy for-
mats.LibDsk doesnot supportthis.

5.5 LDSERVER

LDSERVER is a programthatmakesthe16-bit LibDsk DLL availableto 32-bit pro-
grams.It doesthis by creatinga mailslot (“\\.\mailslot\LibDsk16”) andlis-
teningfor messages.Eachmessagecorrespondsto a LibDsk call.

The32-bit LibDsk library checksfor this mailslotand,if it findsit, usesit in pref-
erenceto its own floppy support.

5.5.1 Compiling LDSERVER

A compiledversionof LDSERVER is not supplied.You will needto build it yourself
from thefiles in therpcservdirectory;projectsareprovidedfor Microsoft VisualC++
1.5andBorlandC++ 5.0.

LDSERVER calls functionsin NETAPI.DLL. If your compilerdoesn’t includean
import library for this DLL, you will haveto generateit usingtheIMPLIB tool - eg:

IMPLIB NETAPI.LIB NETAPI.DLL

or theequivalentutility for yourcompiler.

5.5.2 Using LDSERVER

JustrunLDSERVER.EXE,andthenusea32-bitLibDsk program.Theserverwindow
shows a referencecount(0 if it is idle, nonzeroif LibDsk programsareusingit) and
thestatusshouldchangeto “Active” whenit is performingdiscaccess.

LDSERVER doesnotshutdown automatically.

21



5.5.3 Important Security Warning

LDSERVER is a 16-bit program,written usingAPIs intendedfor useon a local area
network. TheseAPIs have no securitysupport. It will happily obey commandssent
from anywhereon your network. If your computeris connectedto the Internet, it
will obey commandssentto it over the Internet. A maliciousattacker coulduseLD-
SERVER to overwriteimportantsystemfilesor readconfidentialdocuments.

If youhaveafirewall, thenmakesurethattheNetBIOSports137,138and139are
blocked. If youdon’t havea firewall, do not run LDSERVER while your computer is
connected to the Internet!

6 Writing new dri vers

TheinterfacebetweenLibDsk andits driversis definedby theDRV_CLASSstructure.
To adda new driver, you createa new DRV_CLASS structureandaddit to various
files.

6.1 The dri ver header

Firstly, createa headerfor thisdriver, basingit on (for example)lib/drvposix.h.
Thefirst thing in theheader(aftertheLGPL banner)is:

typedef struct
{

DSK_DRIVER px_super;
FILE *px_fp;
int px_readonly;
long px_filesize;

} POSIX_DSK_DRIVER;

This is whereyou defineany variablesthat your driver needsto storefor eachdisc
image. In the caseof the “raw” driver, this consistsof a FILE pointer to accessthe
underlyingdiscfile, a “readonly” flag,andthecurrentsizeof thedrive imagefile. The
first memberof thisstructuremustbeof typeDSK_DRIVER.

Therestof this headerconsistsof functionprototypes,which I will comebackto
later.

6.2 The dri ver sourcefile

Secondly, createa .c file for your driver. Again, it’s probablyeasiestto basethis on
lib/drvposix.c.At thestartof this file, createa DRV_CLASSstructure,suchas:

DRV_CLASS dc_posix =
{

sizeof(POSIX_DSK_DRIVER),
"raw",
"Raw file driver",
posix_open,
posix_creat,
posix_close

};
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Thefirst threeentriesin this structureare:

� Thesizeof yourdriver’s instancedata;

� Thedriver’sname(aspassedto dsk_open() / dsk_creat() )

� Thedriver’sdescriptionstring.

The remainderof the structureis composedof function pointers;the typesof these
aregiven in drv.h. At the very least,you will needto provide the first threepointers
(*_open,*_creatand*_close);to makethedrivervaguelyuseful,youwill alsoneedto
implementsomeof theothers.

Onceyou havecreatedthis structure,edit:

� drivers.h.Add a declarationfor yourDRV_CLASSstructure,suchas

extern DRV_CLASS dc_myformat;

� drivers.inc.Inserta referenceto yourstructure(eg: “&dc_myformat,”) in the
list. Note thatorder is important;the commentsin drivers.incdescribehow to
decidewherethingsgo.

Edit “lib/Makefile.am”.Nearthetopof thisfile is alist of driversandtheirheaderfiles;
just addyour .c and.h to this list.

If your driverdependson certainsystemheaders(asall thefloppy driversdo) then
you will needto addchecksfor theseto “configure.in”and“lib/drvi.h”; thenrun “au-
toconf” to rebuild theconfigurescript.

Thefunctionpointersin theDRV_CLASSstructurearedescribedin drv.h. Thefirst
parameterto all of them(“self”) is declaredasa pointerto DSK_DRIVER.In fact, it
is a pointerto thefirst memberof your instancedatastructure.Justcastthepointerto
thecorrecttype:

/* San-
ity check: Is this meant for our driver? */
if (self-
>dr_class != &dc_posix) return DSK_ERR_BADPTR;
pxself = (POSIX_DSK_PDRIVER )self;

andyou’re in business.

6.3 Dri ver functions

6.3.1 dc_open

dsk_err_t (*dc_open )(DSK_PDRIVER self, const char *file-
name)

Attemptto opena discimage.Enteredwith:

� “self” points to the instancedatafor this disc image(seeabove); it will have
beeninitialisedto zeroesusingmemset().

� “filename” is thenameof theimageto open.
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Return:

DSK_ERR_OK: Thedriverhassuccessfullyopenedtheimage.

DSK_ERR_NOTME: Thedriver cannothandlethis image.Otherdriversshouldbe
allowedto try to useit.

other: Thedriver cannothandlethis image.No otherdriversshouldbetried (eg: the
imagewasrecognisedby this driver, but is corrupt).

6.3.2 dc_creat

dsk_err_t (*dc_creat)(DSK_PDRIVER self, const char *file-
name)

Attempt to createa new disc image. For the “floppy” drivers, behaves exactly as
dc_open.Parametersandresultsarethesameasfor dc_open,exceptthatDSK_ERR_NOTME
is treatedlikeany othererror.

6.3.3 dc_close

dsk_err_t(*dc_close)(DSK_PDRIVERself)
Close the disc image. This will be the last call your driver will receive for a

givendisc imagefile, andit shouldfree any resourcesit is using. Whetherit returns
DSK_ERR_OKor anerror, thisdiscimagewill notbeusedagain.

6.3.4 dc_read

dsk_err_t (*dc_read)(DSK_PDRIVER self, const DSK_GEOMETRY *geom, void *buf, dsk_pcyl_t cylin-
der, dsk_phead_t head, dsk_psect_t sector)

Reada sector. Note that sectoraddressespassedto drivers are _always_in C/H/S
format.This functionhasthesameparametersandreturnvaluesasdsk_pread().

6.3.5 dc_write

dsk_err_t (*dc_write)(DSK_PDRIVER self, const DSK_GEOMETRY *geom, const void *buf, dsk_pcyl_t cylin-
der, dsk_phead_t head, dsk_psect_t sector)

Writeasector. Thisfunctionhasthesameparametersandreturnvaluesasdsk_pwrite().
If yourdriver is read-only, leave this functionpointerNULL.

6.3.6 dc_format

dsk_err_t (*dc_format)(DSK_PDRIVER self, const DSK_GEOMETRY *geom, dsk_pcyl_t cylin-
der, dsk_phead_t head, const DSK_FORMAT *for-
mat, unsigned char filler)

Formatatrack.Thisfunctionhasthesameparametersandreturnvaluesasdsk_pformat().
If yourdrivercannotformattracks,leave this functionpointerNULL.
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6.3.7 dc_getgeom

dsk_err_t (*dc_getgeom)(DSK_PDRIVER self, DSK_GEOMETRY *geom)

Get the disc geometry. Leave this function pointerasNULL unlessyour disc image
doesnot allow a callerto useanarbitrarydiscgeometry.

Thetwo driverswhich currentlydo this aretheWin32 one,becauseWindows NT
decidesonthegeometryitself anddoesn’t let programschangeit; andtheMYZ80 one,
which hasa singlefixedgeometry.

ReturnDSK_ERR_OKif successful;DSK_ERR_NOTME to fall backto thestan-
dardLibDsk geometryprobe;othervaluesto indicatefailure.

6.3.8 dc_secid

dsk_err_t (*dc_secid)(DSK_PDRIVER self, const DSK_GEOMETRY *geom, dsk_pcyl_t cylin-
der, dsk_phead_t head, DSK_FORMAT *result)

Readthe ID of a randomsectoron a certaintrack/head,andput it in “result”. This
functionis primarily usedto testfor discsin CPCformat(whichhaveoddly-numbered
physicalsectors);if thediscimagecan’t supportthis (eg: the“raw” or Win32 drivers)
thenleave thefunctionpointerNULL.

6.3.9 dc_xseek

dsk_err_t (*dc_xseek)(DSK_PDRIVER self, const DSK_GEOMETRY *geom, dsk_pcyl_t cylin-
der, dsk_phead_t head);

Seekto a given cylinder / head. For disc images,just returnDSK_ERR_OKif the
cylinder/headarein range,or DSK_ERR_SEEKFAIL otherwise.For a floppy driver,
only implementthis functionif yourFDCcanperforma seekby itself.

6.3.10 dc_xread,dc_xwrite

dsk_err_t (*dc_xread)(DSK_PDRIVER self, const DSK_GEOMETRY *geom, void *buf, dsk_pcyl_t cylin-
der, dsk_phead_t head, dsk_pcyl_t cyl_expected, dsk_phead_t head_expected, dsk_psect_t sec-
tor, size_t bytes_to_write, int *deleted);
dsk_err_t (*dc_xwrite)(DSK_PDRIVER self, const DSK_GEOMETRY *geom, const void *buf, dsk_pcyl_t cylin-
der, dsk_phead_t head, dsk_pcyl_t cyl_expected, dsk_phead_t head_expected, dsk_psect_t sec-
tor, size_t bytes_to_read, int *deleted);

Read/ write sectorwhoseID maynot matchits positionon disc,or which is marked
asdeleted.Only implementthis if your discimageemulatessectorIDs or your floppy
driverexposesthis level of functionality. Currentlyit is only implementedin theLinux
andCPCEMUdrivers.
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6.3.11 dc_status

dsk_err_t (*dc_status)(DSK_PDRIVER self, const DSK_GEOMETRY &geom, dsk_phead_t head, un-
signed char *result);

Returnthe drive status(seedsk_drive_status()for the bits to return). “*result” will
containthevaluecalculatedby thedefault implementation;for mostimagefile drivers,
all youhave to do is settheread-onlybit if appropriate.

6.3.12 dc_tread

dsk_err_t (*dc_tread)(DSK_PDRIVER self, const DSK_GEOMETRY *geom, void *buf, dsk_pcyl_t cylin-
der, dsk_phead_t head);

Reada track. You needonly implementthis if your floppy driverexposestherelevant
functionality;if youdon’t, thelibrary will usemultiplecallsto dc_read()instead.This
functionhasthesameparametersandreturnvaluesasdsk_ptread().

6.3.13 dc_xtread

dsk_err_t (*dc_xread)(DSK_PDRIVER self, const DSK_GEOMETRY *geom, void *buf, dsk_pcyl_t cylin-
der, dsk_phead_t head, dsk_pcyl_t cyl_expected, dsk_phead_t head_expected);

Reada track,with extendedsectormatching(sectorheadersondiscdiffer from physi-
cal location).This functionhasthesameparametersandreturnvaluesasdsk_xtread().
As with dc_tread(),you needonly implementthis function if your floppy driver hasa
specialREAD TRACK command.

6.3.14 dc_option_enum

dsk_err_t (*dc_option_enum)(DSK_DRIVER *self, int idx, char **opt-
name);

List numericaloptionswhichyourdriversupports.If yourdriverdoesnotsupportany,
youneednot implementthis.

6.3.15 dc_option_set,dc_option_get

dsk_err_t (*dc_option_set)(DSK_DRIVER *self, const char *opt-
name, int value);
dsk_err_t (*dc_option_get)(DSK_DRIVER *self, const char *opt-
name, int *value);

Getor setthevalueof anumericaloption.Again,if yourdriverhasnosettableoptions,
this neednot beimplemented.
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7 Adding new compressionmethods

Addinga new compressionmethodis very similar to addinga driver, thoughyou only
have to implementfour functions.

To addanew driver, youcreateanew COMPRESS_CLASSstructureandaddit to
variousfiles.

7.1 Dri ver header

This is doneasfor disc drivers. If you don’t needany extra variables(for example,
gzip andbzip2compressiondon’t) thenyoudon’t have to declareanew structuretype
- seelib/compgz.hfor anexample.

7.2 Dri ver implementation

Secondly, createa.cfile for yourdriver. It’sprobablyeasiesttobasethisonlib/compgz.c.
At thestartof thisfile, createa COMPRESS_CLASSstructure,suchas:

COMPRESS_CLASS cc_gz =
{

sizeof(COMPRESS_DATA),
"gz",
"Gzip (deflate compression)",
gz_open, /* open */
gz_creat, /* create new */
gz_commit, /* commit */
gz_abort /* abort */

};

Thefirst threeentriesin this structureare:

� Thesizeof yourdriver’s instancedata.TheGZip driverhasno instancedataand
so just usesCOMPRESS_DATA. If it hadextra datathesewould be in a struct
calledGZ_COMPRESS_DATA, sothesizeherewouldbesizeof(GZ_COMPRESS_DATA).

� Thedriver’sname(aspassedto dsk_open()/ dsk_creat())

� Thedriver’sdescriptionstring.

Theremainderof thestructureis composedof functionpointers.Thetypesof theseare
givenin drv.h. You mustimplementall four.

Onceyou havecreatedthis structure,edit:

� comp.h.Includeyourheader.

� compress.inc.Inserta referenceto yourstructure(eg: “&cc_myzip,”) in thelist.
Notethatorderis important.

Edit “lib/Makefile.am”. At the bottomof this file is a list of driversandtheir header
files; just addyour .c and.h to this list.

If your driver dependson certainsystemheaders(eg, the gzip one dependson
zlib.h) thenyou will needto addchecksfor theseto “configure.in”and“lib/compi.h”;
thenrun “autoconf” to rebuild theconfigurescript.
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Thefunctionpointersin theCOMPRESS_CLASSstructurearedescribedin lib/compress.h.
Thefirstparametertoall of them(“self”) isdeclaredasapointerto COMPRESS_DATA.
In fact, it is a pointerto thefirst memberof your instancedatastructure.Justcastthe
pointerto thecorrecttype:

/* San-
ity check: Is this meant for our driver? */
if (self-
>cd_class != &cc_sq) return DSK_ERR_BADPTR;
sqself = (SQ_COMPRESS_DATA *)self;

andyou’re in business.

7.3 Compressionfunctions

7.3.1 cc_open

dsk_err_t (*cc_open )(COMPRESS_DATA *self)

Attemptto decompressa compressedfile.

� “self” pointsto theinstancedatafor this discimage.

� self->cd_cfilenameis thefilenameof thefile to decompress.

Return:

DSK_ERR_OK: Thefile hasbeendecompressed.

DSK_ERR_NOTME: Thefile is not compressedusingthisdriver’smethod.

other: Thefile doesbelongto thisdriver, but it is corruptor someothererroroccurred.

Two helperfunctionsmaybeusefulwhenyouarewriting cc_open:

dsk_err_t comp_fopen(COMPRESS_DATA *self, FILE **pfp);

Openthe the file whosenameis given at self->cd_cfilename. If successful,
*pfp will betheopenedstream.If not, it will beNULL. If thefile canonly beopened
read-only, setsself->cd_readonly to 1.

dsk_err_t comp_mktemp(COMPRESS_DATA *cd, FILE **pfp);

Createa temporaryfile andstoreits nameat self->cd_ufilename. You should
usethis to createthefile thatyoudecompressinto.

7.3.2 cc_creat

dsk_err_t (*cc_creat)(COMPRESS_DATA *cd)

Warnthecompressionenginethata disc imagefile is beingcreated,andwhenclosed
it will becompressed.Thefilenameis storedatself->cd_cfilename. Normally
this just returnsDSK_ERR_OK.
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7.3.3 cc_commit

dsk_err_t (*cc_commit)(COMPRESS_DATA *cd)

Compressanuncompressedfile. self->cd_ufilename is thenameof thefile to
compress.self->cd_cfilename is thenameof theoutputfile.

7.3.4 cc_abort

dsk_err_t (*cc_abort)(COMPRESS_DATA *cd)

This is usedif a file wasdecompressedandit’s now beingclosedwithout having been
changed.Thereis thereforeno needto compressit again. This normally just returns
DSK_ERR_OK.

A DQK Files

A DQK file is a .DSK file compressedusingRichardGreenlaw’s Squeezefile format
(originally from CP/M asSQ.COM,andlater built in to NSWP.COM; versionsalso
exist for DOS andUNIX). SQ wasusedin preferenceto moreefficient compressors
suchasgzip becauseit canbereadilydecodedon 8-bit and16-bit computers.

Theoriginalreasonfor DQK fileswassoftwaredistribution. A discimageof a180k
disc won’t fit on a 180k disc,owing to variousoverheads.However, the compressed
DQK versionmayfit ontosuchadisc,andleaveroomfor atool to write theDQK back
out aswell.

Sucha tool hasbeenincludedin the “dskwrite” directory in this distribution. It
containsthefollowing files:

� dskwrite.com: Programto write .DSK or .DQK files out to a real disc. The
.COM file workson PCs,AmstradPCWsandSinclairSpectrum+3s.

� dskwrite.txt:Documentationfor dskwrite.

� dskwrite.z80:Z80sourcefor theCP/Mversion.

� dskwrite.asm:8086sourcefor theDOSversion.

� dskwrsea.com:Thedskwritedistribution file - a self-extractingarchive. It will
self-extractunderCP/Mor DOS.

Note that the files in the “dskwrite” directoryarenot GPLedor LGPLed. They are
publicdomain.Youmaydo whatsoeveryou pleasewith them.

LibDsk hasbeengiven.DQK support(usethe“dsk” driverwith “sq” compression)
sothat.DQK filesdon’t haveto becreatedandcompressedin a two-stateprocess.

B LibDsk with cpmtools

cpmtoolsv1.9andlater<http://www.moria.de/~michael/cpmtools/>canbeconfigured
to useLibDsk for all discaccess,thusallowing CP/M discsandemulatordiscimages
to bereadandwritten.

Themyz80andnanowaspdriversuseafixeddisk format;herearediskdefsentries
which canbeusedto readthem(thesearefor theold diskdefsformatwith

oneline perentry):
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myz80 1024 64 128 4096 1024 1 0 3
microbee 512 80 10 2048 128 1 2 2.2
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