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Abstract

LibDsk is alibrary intendedto give transparenaccesso floppy drivesandto
the“disc imagefiles” usedby emulatorgo represenfloppy drives.

Thislibrary is freesoftware,releasedinderthe GNU Library GPL.SeeCOPY-
ING for details.
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1

Intr oduction

LibDsk is a library for accessindloppy drivesanddiscimagestransparently It cur-
rently supportghefollowing discimageformats:

Raw “dd if=foo of=bar”images;
CPCEMU-format DSK images(normalandextended);
MY Z80-formatharddrive images;

CFI-formatdiscimagesasproducedoy FDCOPYCOM underDOSandusedto
distribute someAmstradsystemdiscs;

ApriDisk-formatdiscimagesusedby the utility of thesamenameunderDOS.
NanoWasp-formatiscimagesusedby the eporymousemulator
Thefloppy drive underLinux;

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

Thefloppy drive underDOS.

LibDsk alsosupportccompressediscimagesin thefollowing formats:
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Squeezg¢Huffmancoded)
GZip (Deflate)

BZip2 (Burrows-Wheelersupportis read-only)

What's new?

For full details,seethefile ChangeLog.

LibDsk cannow retry failedreads/writes/formats.

Extrafunctionshave beenaddedo supportdiscimagesthatcontaincomments.
Extrafunctionshave beenaddedfor displayof messagesom LibDsk.

A driver hasbeenaddedfor the discimagefiles usedby the ApriDisk utility.
The parameteorderof the exampleutilities hasbeenmadelessrigid.

The Windows versionof LibDsk containsa miniatureRPCsystemto allow 32-
bit programsto usethe more capablel6-bit drivers. Seesection5.5 for more
information.

A driverhasbeenaddedor thediscimagefiles usedby the NanoWaspemulator
LibDsk compilesunderDOS. Makefilesareprovidedfor DIJGPPandPacific C.

LibDsk compilesunder16-bit Windows. Projectfiles areprovidedfor the Bor-
landandMicrosoft compilers.



e A bug fix in the PosixandMYZ80 drivers,in which files were extendedwith
zeroeqUnix) or randomdata(Win32).

e IMPORTANT CHANGES: Version0.9.0 breaksbackward compatibility in a
numberof ways. Mostimportantly you mustreplaceDSK_DRIVER *” with
“DSK_PDRIVER*" throughoutyour programs.

e Discimagescanbe compressednddecompressedn thefly.

1.2 Termsand definitions

In thisdocument) usetheword CYLINDER to referto apositionon afloppy disc,and
TRACK to referto thedatawithin a cylinder on onesideof thedisc. For a single-sided
disc, theseare the same;for a double-sidedlisc, thereare twice as mary tracksas
cylinders.

2 Supportedfile formats
Thefollowing discimagefile formatsaresupportedy LibDsk.

“dsk” : Discimagein the DSK formatusedby CPCEMU.Theformatof a .DSK file
is describedn the CPCEMUdocumentation.

“edsk” : Discimagein the extendedCPCEMUDSK format.

“ "

raw” : Raw discimage- asproducedby “dd i f =/ dev/fdO of =i nage”. On
systemotherthanLinux, DOS or Windows, this is alsousedto accesshe host

systems floppy drive.
“floppy” : Hostsystems floppy drive (underLinux, DOSor Windows).

“myz80” : MYZ80 harddriveimage,whichis nearly thesameas“raw” but hasa256
byteheader

[Pl

cfi” : Compressedloppy image, as producedby FDCOPYCOM underDOS. Its

formatis describedn cfi.html.

“nanowasp” : Discimagein the400kMicrobeeformatusedby theNanoWaspemula-
tor. Thisis similarto “raw”, but thetracksarestoredin a differentorder LibDsk
alsoappliesa sectorskew sothatthe sectorsaareread/writterin thelogical ordet
Strictly speakingijt shouldnotdo this (whenlibdskis usedwith cpomtools,cpm-
toolsis the onethatdoesthe skewing) but cpmtoolscannothandlethe skewing
schemausedby the Microbeeformat.

“apridisk”: Disc imagein the format usedby the ApriDisk utility. The formatis
describedn apridisk.html.



3 Architecture

LibDsk is composedf a fixed core (files nameddsk* . ¢) anda numberof drivers
(files nameddr v*. c). Whenyou openanimageor a drive (usingdsk_open()
ordsk_creat () ) thenadriveris chosen.This driveris thenuseduntil it's closed
(dsk_cl ose()).

Eachdriverisidentifiedby aname.To getalist of availabledrivers,usedsk_t ype_enum() .
To getthedriverthatis beingusedby anopenDSK image,usedsk_dr vname() or
dsk_drvdesc().

3.1 Logical and physical sectors

LibDsk hastwo modelsof discgeometry Oneis asalineararrayof “logical” sectors
for example,a 720kfloppy appearas1440512-bytesectormumbered to 1439.The
otherlocatessachsectorusinga (Cylinder, Head,Sector)triple - soonthe 720k floppy
describecearlier sectorsvould runfrom (0,0,1)to (79,1,9).

Internally; all LibDsk driversare written to usethe Cylinder/Head/Sectomodel.
For thosecallswhich take parameterén logical sectorsLibDsk usestheinformation
in a DSK_GEQVETRY structureto corvertto C/H/S.DSK_GEQOVETRY alsocontains
informationsuchasthe sectorsizeanddatarateusedto access givendisc.

Thosefunctionswhich dealwith whole tracks(suchasthe commandto formata
track)uselogicaltracksand(cylinder,head)pairsinstead.ToinitialiseaDSK_GEOVETRY
structure gither:

e calldsk _get geom() totry anddetectt from thedisc;or

e call dg_st df or mat () to selectone of the “standard”formatsthat LibDsk
knows about;or

e calldg_dosgeom() /dg_cpnB6geom() /dg_pcwgeon()/ dg_apri geom()
to initialise it from acopy of aDOS/ CP/M86/ PCW/ Apricot bootsector;or

e Setall themembersnanually

3.1.1 DSK_GEOMETRY in detall

t ypedef struct
{

dsk_si des_t dg_si dedness; /* Thisdescribeghelogical sequencef tracks
onthedisc- the orderin which their hostsystemreadsthem. This will only be
usedif dg_heads is greaterthanl (otherwiseall the methodsare equivalent)
andyou areusingfunctionsthattake logical sectorsor tracksasparametersit
will beoneof:

SI DES_ALT ThetracksareorderedCylinder 0 Head0; COH1; C1HO; C1H1,;
C2HO0;C2H1etc. Thislayoutis usedby mostPC-hosteaperatingsystems,
includingDOSandLinux. Amstrads 8-bit operatingsystemsalsousethis
ordering.

SI DES_QUTBACK Thetracksgo out to the edgeon Head0, andthenbackin
on Head1l (so Cylinder 0 Heado is thefirst track, while Cylinder 0 Head
1 is thelast). This layoutis usedby FreekHeite’s 144FEA driver (for
CP/M-860nthePC)but | have notseerit elsavhere.



SI DES_QUTQUT Thetracksgo out to the edgeon HeadO, thenout againon
Head1 (sothe ordergoesC(last)HO,COH1, C1H1, ..., C(last)H1). This
orderingis usedby Acorn-formatdiscs.

*/

dsk_pcyl _t dg_cylinders; /* Thenumberof cylindersthisdischas.Usually
400r 80.*

dsk_phead_t dg_heads; /* Thenumberof headqsides)thedischas.Usually
lor2.*

dsk_psect _t dg_sectors; /* Thenumberof sectorgertrack.*/

dsk_psect _t dg_secbase; /* Thefirst physicalsectornumber Most systems
startnumberingtheir sectorsat 1; Acorn systemsstartat 0, andAmstradCPCs
startat65or 193.*/

size_t dg_secsize; /* Sectorsizein bytes. Note that several driversrely on
this beingapower of 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-densitdiscin 1.4Mbor 720kdrive
RATE_ED Extra-densitydisc(2.8Mb)*/

dsk_gap_t dg_rwgap; /* Read/writegaplength*/

dsk_gap_t dg_f ntgap; /* Formatgaplength*/

int dg_fm /* Setto nonzeroto useFM (singledensity)recordingmode. Not all
PCfloppy controllerssupportthis mode;the National SemiconductoPC87306
andthe FutureDomainTMC seriesSCSlcontrollerscanatleastreadFM discs.

The BBC Micro usedFM recordingfor its 100k and 200k DFS formats. The
Windows/ DOSfloppy driversdo not support-M recording.*/

int dg_nomul ti; /* Settononzerao disablemultitrackmode.This only affects
attemptdo readnormaldatafrom trackscontainingdeleteddata(or vice versa).
*/

i nt dg_noski p; /* Settononzerdo disableskippingdeleteddatawhensearching
for non-deletedlata(or vice versa).*/

} DSK_GEOMETRY;



4 LibDsk Function Reference

4.1 dsk _open:Openan existingdiscimage

dsk_err_t dsk_open(DSK _PDRI VER *sel f, const char *file-
nane, const char *type, const char *conpress)

Enterwith:

e “self” istheaddres®f a DSK_PDRIVERvariable(treatit asa handleto a drive
/ discfile). Onreturn,the variablewill be non-null (if the operationsucceeded)
or null (if theoperatiorfailed).

¢ “filename”is the nameof thediscimagefile. OnWin32,“A:” and“B:" referto
thetwo floppy drives.

e “type” is NULL to detectthediscimageformatautomaticallyor the nameof a
LibDsk driverto forcethatdriverto beused.Seedsk_t ype_enun() below.

e “compress”is NULL to auto-detectompressediles, or the nameof a LibDsk
compressioschemeSeedsk_conp_enum() .

Returns:A dsk_err _t, whichwill be0 (DSK_ERR _CK) if successfulor anegative
integerif failed. Seedsk_strerror (). TheerrorDSK_ERR NOTME meanither
thatno driverwasableto openthedisc/ discimage(if “type” wasNULL) or thatthe
requestedlriver couldnot openthefile (if “type” wasnot NULL).

Standard_ibDsk driversarelistedin section2.

Compressiorschemesre:

“

sq” : Huffman(squeezed)Thereasorfor the inclusionof this systemis to support
.DQK imageg(seeappendixAh).

gz" : GZip (deflate).Thiswill only bepresenif libdskwasbuilt with zlib support.

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

4.2 dsk_creat: Createa newdiscimage

dsk_err_t dsk_creat (DSK PDRI VER *sel f, const char *file-
nane, const char *type)

In thecaseof floppy drives,thisactsexactlyasdsk_open() . Forimagefiles, thefile
will bedeletedandrecreatedParametersindresultsareasfor dsk_open() , except
that“type” cannotbe NULL (it mustspecifythetypeof discimageto be createdand
if “compress’is NULL, it meanghatthefile beingcreatedshouldnotbecompressed.

4.3 dsk_close:Closeadriveor discimage
dsk_err_t dsk_cl ose(DSK_PDRI VER *sel f)

Passtheaddres®f anopaquepointerreturnedrom dsk_open() /dsk_creat ().
Onreturn,thedrive will have beenclosedandthe pointersetto NULL.



4.4

dsk _pread,dsk_Iread: Reada sector

dsk_err_t dsk_pread(DSK _PDRI VER sel f, const DSK_GEOVETRY *geom void *buf,
der, dsk phead t head, dsk psect t sector)
dsk _err_t dsk_|read(DSK PDRI VER sel f, const DSK GEOVETRY *geom void *buf,

tor)

Thesefunctionsreada singlesectorfrom the disc. Therearetwo of them,depending
onwhetheryou areusinglogical or physicalsectoraddresses.
Enterwith:

“self” is ahandleto anopendrive/ imagefile.
“geom” pointsto thegeometnyfor thedrive.
“buf” is the buffer into which datawill beloaded.

“cylinder”, “head” and“sector” (dsk_pr ead) or “sector’ (dsk_| r ead) give
thelocationof the sector

Returns:

If successfulDSK_ERR_OK.Otherwiseanegatve DSK_ERR_*value.

e If thedrivercannotreadsectorsDSK_ERR_NQOIMPL will bereturned.

4.5

dsk_pwrite, dsk_Iwrite: Write a sector

dsk _err_t dsk_pwite(DSK PDRI VER sel f, const DSK GEOVETRY *geom const Voi C
der, dsk phead t head, dsk psect t sector)
dsk_err_t dsk_Ilwite(DSK _PDRI VER sel f, const DSK GEQOVETRY *geom const Voi C

tor)

As dsk_pread dsk_Ireadput write their buffersto discratherthanreadingthemfrom
disc. If thedriver cannotwrite sectorsDSK_ERR_NOIMPL will bereturned.

4.6

dsk_pcheck,dsk_Icheck: Verify sectorson disc against mem-
ory

dsk _err_t dsk_pcheck(DSK PDRI VER sel f, const DSK GEOVETRY *geom const Voi C
der, dsk _phead t head, dsk psect t sector)

dsk _err_t dsk_|I check(DSK PDRI VER sel f, const DSK GEOVETRY *geom const Voi C
tor)

As dsk_pread /dsk_| read, but ratherthanreadingtheir buffersfrom disc, they

comparethe contentsof their buffers with the dataalreadyon the disc. If the data
matchthefunctionsreturnDSK_ERR_OKIf thereisamismatchthey returnDSK_ERR_MISMATCH.
In caseof error, otherDSK_ERR_*valuesarereturned.If thedriver cannotreadsec-
tors,DSK_ERR_NQIMPL will bereturned.



4.7 dsk_pformat, dsk_Iformat: Format a disctrack

dsk_err_t dsk_pformat (DSK _PDRI VER sel f, DSK _GEOVETRY *geom dsk_pcyl _t cyli
der, dsk _phead t head, const DSK FORMAT *for-

mat, unsigned char filler)
dsk _err_t dsk_|Iformat(DSK PDRI VER sel f, DSK GEOVETRY *geom dsk Itrack t tr

mat, unsigned char filler)
Enterwith:

e “self” is ahandleto anopendrive/ imagefile.

e “geom” pointsto the geometryfor the drive. The formattermay modify this if
(for example)it’ s askedto formattrack41 of a40-trackdrive.

e “cylinder” / “head” (dsk_pf or mat ) or “track” (dsk_| f or nat ) give thelo-
cationof thetrackto format.

o “format” shouldbeanarrayof (geom >dg_sect or s) DSK_FORMAT struc-
tures.Thesestructuresnustcontainsectotheaderdor thetrackbeingformatted.
For example,to formatthefirst track of a 720k disc,you would passin anarray
of 9 suchstructures{ 0,0, 1,512}, { 0,0,2,512,} ...,{ 0,0,9,512}

o “filler” shouldbethefiller byteto use. Currentlythe Win32 driver ignoresthis
parameter If the driver cannotformat tracks, DSK_ERR_NCOIMPL will be

returned.

Note thatwhenformattinga .DSK file thathasmorethanonehead,you mustformat
cylinder O for eachheadbeforeformattingothercylinders.

4.8 dsk_apform, dsk_alform: Automatic format

dsk_err_t dsk_apforn(DSK_PDRI VER sel f, const DSK GEOVETRY *geom dsk_pcyl _t

der, dsk_phead_t head, unsigned char filler)
dsk _err_t dsk_al forn(DSK PDRI VER sel f, const DSK GEOVETRY *geom dsk_|track

signed char filler)

Thesefunctioncallsbehave asdsk_pf or mat () anddsk_I f or mat () above,ex-
ceptthat the sectorheadersare automaticallygenerated.This savestime andtrouble
settingup sectorheadern discswith standardayoutssuchasDOS, PCW or Linux
floppies.If thedrivercannotformattracks,DSK_ERR_NCOIMPL will bereturned.

4.9 dsk pseciddsk_Isecid:ReadasectorID.

dsk_err_t dsk_pseci d(DSK_PDRI VER sel f, const DSK GEQOVETRY *geom dsk_pcyl _t
der, dsk _phead t head, DSK FORMAT *result)
dsk _err_t dsk_|seci d(DSK PDRI VER sel f, const DSK GEOVETRY *geom dsk_|track

sul t)
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Reada sectorlD from the giventrack. This canbe usedto probefor discswith oddly-
numberedsectorqeg, numbered5-74). Enterwith:

¢ “self” is ahandleto anopendrive/ imagefile.
e “geom” pointsto thegeometryfor thedrive.

e “cylinder” / “head” (dsk_pseci d) or “track” (dsk_| seci d) give theloca-
tion of thetrackto readthe sectorfrom.

e “result” pointsto anuninitialisedDSK _FORMAT structure.
Onreturn:

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

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

Notethatthe DOS, Win16 andWin32 (underWin9x) driversimplementa limited ver-
sion of this call, which will work on normalDOS/ CP/M86/ PCW discsand CPC
discs.Howeverit will notbeusablefor otherpurposes.

4.10 dsk_xread,dsk xwrite: Low-level readingand writing

dsk_err_t dsk_xread(DSK PDRI VER sel f, const DSK GEOVETRY *geom void *buf,
der, dsk _phead t head, dsk pcyl t cyl expected, dsk phead_t head_expect ed,
tor, size_t sector_len, int *deleted);

dsk_err_t dsk_xwite(DSK_PDRI VER sel f, const DSK GEQOVETRY *geom const Voi C
der, dsk_phead_t head, dsk_pcyl _t cyl_expected, dsk_phead_t head_expect ed,
tor, size t sector_len, int deleted);

dsk_xread(pnddsk_xwrite()are extendedversionsof dsk_pread(anddsk_pwrite().
They allow the callerto read/writesectorswhosesectorID differs from the physical
locationof the sector or to read/writedeleteddata.. The “cylinder” and“head” argu-
mentsspecifywhereto look; the “cyl_expected”’and“head_epected”arethe values
to searchfor in thesectorheader

Thesefunctionsareonly supportedby the CPCEMU driver andthe Linux floppy
driver. Otherdriverswill returnDSK_ERR_NOIMPL. Unlessyou are emulatinga
floppy controller, or you needto readdiscsthat containdeleteddataor misnumbered
sectorsjt shouldnot be necessaryo call thesefunctions.

4.10.1 dsk_xread(),dsk_xwrite(): Deleteddata

The “deleted” algumentis usedif you wantto reador write sectorsthat have been
markedasdeleted.In dsk_xwri t e() , thisis asimplevalue;pass0 to write normal
data,or 1 to write deleteddata. In dsk_xr ead() , passthe addressof an integer
containing0 (readnormal data)or 1 (readdeleteddata). On return, the integer will
contain:

o If therequestedlatatypewasread:0

11



¢ If theotherdatatypewasread:1

¢ If thecommandailed: Valueis meaningless.

PassingNULL actsthe sameaspassinga pointerto 0.
The oppositetype of datawill only be readif you setgeom >dg_noski p to
nonzero.Someexamples:

| geom->dg_noskig deleted| Dataondisc || Results | *deletedbecomes|
0 >0 Normal DSK_ERR_OK 0
0 >0 Deleted DSK_ERR_NOIMRTA ??
0 >1 Deleted DSK_ERR_NOIRTA ??
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_Itread,dsk_ptread,dsk xtread

dsk _err_t dsk_Itread(DSK PDRI VER sel f, const DSK GEOVETRY *geom
dsk _err_t dsk_ptread(DSK PDRI VER sel f, const DSK GEOVETRY *geom

der,

dsk_phead_t head)

dsk_err_t dsk_xtread(DSK_PDRI VER sel f, const DSK _GEOVETRY *geom

der,

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

If the driver doesnot supportthis functionality, LibDsk will attemptto simulateit
usingmultiple sectorreads.

Enterwith:

¢ “self” is ahandleto anopendrive/ imagefile.

e “geom” pointsto thegeometryfor thedrive.

e “buf” is thebuffer into which datawill beloaded.

e “cylinder”and‘head”(dsk_pt r ead,dsk_xt r ead) or“track” (dsk_I t r ead)
givethelocationof thetrackto read.

e (dsk_xt read) “cyl_expected’and“head_epected’areusedasthe valuesto
searchfor in thesectorheaders.

Returns:

o If successfulDSK_ERR_OK.Otherwiseanegatve DSK_ERR_*value.

e (dsk_xtread() only)If thedriverdoesnotsupporiextendedsectoreads/writes,
thenDSK_ERR_NOIMPL will bereturned.
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4.12 dsk_Iseekdsk pseek

dsk_err_t dsk_| seek(DSK _PDRI VER sel f, const DSK_GEOVETRY *geom dsk_Iltrack_
dsk _err_t dsk_pseek(DSK PDRI VER sel f, const DSK GEOVETRY *geom dsk _pcyl t
der, dsk_phead t head)

Seekto agivencylinder. Only the CPCEMUdriverandthe Linux floppy driversupport
this; otherdriversreturnDSK_ERR_NCOIMPL. You shouldnot normally needto call
thesdunctions.They have beenprovidedto supporfprogramgshatemulateauPD765A
controllet

4.13 dsk_drive_status

dsk _err_t dsk_drive_status(DSK PDRI VER sel f, const DSK GEOVETRY *geom dsk_
signed char *result)

Getthedrive’s status(ready read-onlyetc.). The byte “result” will have oneor more
of thefollowing bits set:

DSK_ST3 FAULT: Drivefault
DSK_ST3_RO: Read-only
DSK_ST3_READY: Ready

DSK_ST3 TRACKO: Headis overtrackO
DSK_ST3 DSDRIVE: Driveis double-sided

DSK_ST3_HEADZ1: Currentheadis headl, nothead0. Usuallythisjustdepend®n
thevalueof the“head” parameteto this function.

Which bits will be “live” dependson which driver is in use,but the mosttrustwor-
thy will be DSK_ST3 REALY and DSK_ST3_RO. This function will never return
DSK_ERR_NQAIMPL; if thefacility is not provided by the driver, a default version
will beused.

4.14 dsk_getgeom:Guessdisc geometry

dsk_err_t dsk_get geom( DSK_PDRI VER sel f, DSK_GEOVETRY *geon)

This attemptgo determinghe geometryof adisc (humberof cylinders,tracks,sectors
etc.) by loadingthe boot sector It understand®OS, Apricot, CP/M-86 and PCW
boot sectors. If the geometrycould be guessedthen“geom” will be initialised and
DSK_ERR_OKwill bereturned.If noguessouldbemadethenDSK_ERR_BADFMT
will bereturned.Othervalueswill resultif thedisccouldnotberead.
Somedrivers(in particulartheMYZ80 driver, andtheWin32driverunderNT) only

supportcertainfixed disc geometries.In this case the geometryreturnedwill reflect
whatthedriver canuse,ratherthanwhatthe bootsectorsays.
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4.15 dg_*geom: Initialise disc geometryfrom boot sector

dsk_err_t dg_dosgeon( DSK_GEOVETRY *sel f, const un-
si gned char *bootsect)

dsk_err_t dg_pcwgeon( DSK_GEOVETRY *sel f, const un-
si gned char *bootsect)

dsk_err_t dg_cpnB6geon{ DSK_GEOVETRY *sel f, const un-
si gned char *boot sect)

dsk _err_t dg_aprigeom( DSK_CGEOVETRY *sel f, const un-
si gned char *bootsect)

Thesefunctionsareusedby dsk_get geon( ) , but canalsobe calledindependently
Enterthemwith:

e “self” is thestructureto initialise;

e “bootsect”is thebootsectorto initialise the structurefrom.

ReturnsDSK_ERR_BADFMT if the sectordoesnot containa suitabledisc specifica-
tion, or DSK_ERR_OKotherwise.

dg_dosgeomwill checkfor aPC-DOShootsector
dg_pcwgeomwill checkfor an AmstradPCW bootsector
dg_cpm86geomwill checkfor a CP/M-86bootsector

dg_aprigeom will checkfor anApricot DOSbootsector

4.16 dg_stdiormat : Initialise discgeometryfromastandard LibDsk
format.

dsk _err_t dg_stdformat (DSK GEOVETRY *sel f, dsk format t for-
mati d, dsk_cchar_t *fname, dsk_cchar_t *fdesc)

Initialises a DSK_GEOMETR structurewith one of the standardformats LibDsk
knows about.Formatsare:

FMT_180K: 180k,9512bhytesectors40tracks,1 side
FMT_200K: 200k,10512bytesectors40tracks,1 side

FMT_CPCSYS: AmstradCPCsystemformat- asFMT_180K, but physicalsectors
arenumbered5-73

FMT_CPCDATA: AmstradCPCdataformat- asFMT_180K, but physicalsectors
arenumberedl93-201

FMT_720K: 720Kk,9 512bytesectors80tracks,2 sides
FMT_800K: 800k,10512bytesectorsB0tracks,2 sides
FMT_1440K: 1.4M, 18512bytesectorsg80tracks,2 sides
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FMT_160K: 160k,8 512byte sectors40tracks,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: Acorn40tracksinglesided160k(usedby ADFS’S’ format)
FMT_ACORNS320: Acorn80tracksinglesided320k (usedby ADFS'M’ format)
FMT_ACORN®G40: Acorn 80trackdoublesided640k (usedby ADFS’L’ format)
FMT_ACORNBSBO00: Acorn80trackdoublesided800k (usedby ADFS’'D’ and’'E’)
FMT_ACORN1600: Acorn80trackhigh density1600k(usedby ADFS'F’ format)
FMT_BBC100 BBC micro40tracksinglesided100k (usingFM encoding)
FMT_BBC200 BBC micro80tracksinglesided200k (usingFM encoding)
FMT_MBEE400 Microbee40trackdoublesided400k

If the“fname” is not NULL, it will be pointedata shortnamefor the format(suitable
for useasaprogramoption;seet ool s/ dskf orm c).

If the“fdesc”is not NULL, it will be pointedata descriptionstringfor theformat.
With thesetwo, it’s possibleto enumeratgeometriesupportedy thelibrary without
keepinga separatdist in your program- seet ool s/ f or manes. ¢ for example
codethatdoesthis.

4.17 dsk_* forcehead:Override dischead

dsk_err_t dsk_set _forcehead(DSK PDRI VER self, int force)
dsk_err_t dsk_get forcehead(DSK PDRI VER self, int *force)

(This function is deprecatedijt is equivalentto dsk_set_option(J dsk_get_option()
with “HEAD” astheoptionname).

Forcesthedriverto ignorethe headnumberpassedo it andalwaysuseeitherside
O or sidel of thedisc. Thisis usedto readdiscsrecordecon PCW/ CPC/ Spectrum+3
add-on3.5" drives. Insteadof the systemsoftwarebeingprogrammedo usebothsides
of thedisc,aswitchonthedrive wasusedto setwhich sidewasbeingused.Thusdiscs
would endup with both sidessayingthey werehead0.

Anyway, whenusingdsk_set_forceheagass:

-1: Normal- theheadpassedsaparameteto othercallsis used.
0: AlwaysusesideO.

1: Alwaysusesidel.
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4.18 dsk_* option: Set/getdriver option

dsk_err_t dsk_set _option(DSK _PDRI VER sel f, const char *nane, int
dsk_err_t dsk_get option(DSK PDRI VER sel f, const char *nane, int

Setsor getsadriver-specificnumericoption.

The “name” field is the option name. If the selecteddriver doesnot supportthe
appropriateoption,thentheerrorDSK_ERR_B\DOPT will bereturned.If theoption
is valid but the valuerequesteds not, DSK_ERR_B\DVAL will bereturned.

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

HEAD Forcethe drive alwaysto useoneor otherside of the disc, ignoring the disc
geometry Valid valuesare O or 1 to force oneor otherside of the disc, -1 to
allow eithet

DOUBLESTEP To supporta48tpidiscin a 96tpidrive,doubleall cylinder numbers.
Valid valuesarel (enable)or O (disable).

4.19 dsk_option_enum:Get list of driver options

dsk_err_t dsk_option_enun({DSK PDRI VER sel f, int idx, char **opt-
nane)

If “idx” is in therangeO -> numberof driver options,(*optname)is setto the nameof
theappropriatedriver option. If not, (*optname)is setto NULL.

4.20 dsk_* comment: Setcommentfor discimage

dsk _err_t dsk_set comment (DSK _PDRI VER sel f, const char *com
nent )

dsk _err_t dsk_get comment (DSK PDRI VER sel f, char **com
nment )

Usedto getor setthe comment(if ary) for the currentdisc. Commentsareonly sup-
portedby the ApriDisk format; you canseta commentfor otherfile typesbut it will
notbesared. Thepointerpassear returnedmaybeNULL (meaning'No comment”).

4.21 dsk_type _enum

dsk _err_t dsk_type enun(int index, char **drv-
nane)

If “index” is in the rangeO -> numberof LibDsk drivers, (* dr vnamne) is setto 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_conp_enum(int index, char **conp-
nane)

Asdsk_t ype_enum() , butlists supporteccompressioschemes.

4.23 dsk_drvname,dsk_drvdesc

const char *dsk_drvnane( DSK_PDRI VER sel f)
const char *dsk_drvdesc(DSK_PDRI VER sel f)

Returnghedriver name(eg: “myz80”) or description(eg “MYZ80 harddrive driver”)
for anopendiscimage.

4.24 dsk_compnamedsk compdesc

const char *dsk_conpnanme(DSK _PDRI VER sel f);
const char *dsk_conpdesc(DSK PDRI VER sel f);

Returnsthe compressiorsystemname(eg: “gz”; NULL if the discimageisn’t com-
pressedpr description(eg: “GZip compressed”jor anopendiscimage.

4.25 dg_ps2isdg Is2psdg_pt2lt, dg_lt2pt

Corvertbetweerlogical sectoraandphysicalcylinder/head/sect@ddresseNormally
thesefunctionsarecalledinternallyandyou don't needto usethem.

dsk_err_t dg_ps2l s(const DSK GEOVETRY *sel f, dsk_pcyl _t cyl, dsk_phead_t he
i cal)

CorvertsphysicalC/H/Sto logical sector

dsk_err_t dg_I| s2ps(const DSK GEOVETRY *sel f, dsk_|sect_t |og-
i-
cal, dsk_pcyl t *cyl, dsk_phead_t *head, dsk_psect_t *sec)

Corvertslogical sectorto physicalC/H/S.

dsk _err_t dg pt2lt(const DSK GEOVETRY *sel f, dsk _pcyl t cyl, dsk _phead t he
ical)

CorvertsphysicalC/H to logicaltrack.
dsk _err_t dg |t2pt(const DSK GEOVETRY *self, dsk Itrack t |og-
ical, dsk pcyl t *cyl, dsk phead t *head)

Corvertslogicaltrackto physicalC/H.
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4.26 dsk_strerror: Convert error codeto string
char *dsk_strerror(dsk_err_t err)
Corvertsanerror codereturnedby oneof the otherLibDsk functionsinto a printable
string.
4.27 dsk_reportfunc_set/ dsk_reportfunc_get

voi d dsk_reportfunc_set ( DSK_REPORTFUNC r e-
port, DSK REPORTEND repend);

voi d dsk_reportfunc_get (DSK_REPORTFUNC *r e-
port, DSK_REPORTEND *repend);

Usedto setcallbacksfrom LibDsk to your own code,for LibDsk to displaymessages
during processinghat may take time. The codeshouldbe usedto setthetext on the
statudine of your programwindow, for example.

typedef void (*DSK REPORTFUNC) (const char *nes-
sage) ;
t ypedef void (*DSK_REPORTEND) (voi d);

The first function you provide will be called whenLibDsk wantsto display a mes-
sage(suchas“Decompressing.’). Thesecondwill becalledwhentheprocessindias
finished.

4.28 dsk_set_etry / dsk_get_etry

dsk_err_t dsk_set _retry(DSK_PDRI VER sel f, un-
signed int count);

dsk _err_t dsk _get retry(DSK PDRI VER sel f, un-
signed int *count);

Setsthe numberof timesthat a failed read, write, checkor format operationwill be
attemptedl means‘only try once,donotretry”.

4.29 dsk_get psh
unsi gned char dsk_get psh(size_t sector_size)

Corvertsa sectorsizeinto the sectorshift usedby theuPD765Acontroller(eg: 128->
0,256-> 1, 512-> 2 etc.) You shouldnot needto usethis. Thereverseoperationis:
sectorsizes (128<< psh).

4.30 Structure: DSK_FORMAT

This structureis usedto representisectorheaderlt hasfour members:
fmt_cylinder: Cylindernumber

fmt_head: Headnumber

fmt_sector: Sectomumber

fmt_secsize: Sectorsizein bytes.
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4.31 LibDsk errors
DSK_ERR_OK: No error.

DSK_ERR_BADPTR: A null or otherwiseinvalid pointerwas passedo a LibDsk
routine.

DSK_ERR_DIVZERO: Division by zero: For example,aDSK_GEOMETF is set
to have zerosectors.

DSK_ERR_BADPARM: Badparametefeg: if aDSK_GEOMETF is setup with
dg_cyl i nder s = 40, trying to corvert a sectorin cylinder 65 to a logical
sectorwill givethiserror).

DSK_ERR_NODRVR: Requestedrivernotfoundindsk_open() /dsk_creat ().
DSK_ERR_NOTME: Discimagecouldnotbeopenedy requestediriver.
DSK_ERR_SYSERR: Systemcall failed. errnoholdsthereason.
DSK_ERR_NOMEM: mal | oc() failedto allocatememory

DSK_ERR_NOTIMPL: Functionis notimplementedeg, this driverdoesnt support
dsk_xread()).

DSK_ERR_MISMATCH: In dsk_I check() / dsk_pcheck(), sectorsdidn't
match.

DSK_ERR_NOTRDY: Driveis notready
DSK_ERR_RDONLY: Discisread-only
DSK_ERR_SEEKFAIL: Seekfail.

DSK_ERR_DATAERR: Dataerror.

DSK_ERR_NODATA: SectorlD found,but notsectordata.
DSK_ERR_NOADDR: Sectomotfoundatall.
DSK_ERR_BADFMT: Notavalid format.
DSK_ERR_CHANGED: Dischasbeenchangedinexpectedly
DSK_ERR_ECHECK: Equipmentcheck.
DSK_ERR_OVERRUN: Overrun.

DSK_ERR_ACCESS: Accesddenied.

DSK_ERR_CTRLR: Controllerfailed.
DSK_ERR_COMPRESS: Compressefile is corrupt.
DSK_ERR_RPC: Errorin remoteprocedurecall.
DSK_ERR_BADOPT: Driverdoesnotsupporttherequesteaption.

DSK_ERR_BADVAL: Driverdoessupportherequesteaption,butthepassedalue
is out of range.

DSK_ERR_UNKNOWN: Unknown error
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4.32 Miscellaneous

LIBDSK_VERSIONis amacro,definedasa string containingthe library version- eg
“0.9.0”

5 LibDsk under Windows

This sectionmainly dealswith the subjectof directfloppy drive accessOtheraspects
of LibDsk remainrelatively consistentacrosswWindows versions.

As with so mary otheraspectof Windows, directaccesgo the floppy drive is a
caseof “write once- delug everywhere®. Not only doessupportvary acrosdifferent
systemsit variesdependingon whetherLibDsk wascompiledwith a 16-bit compiler
or a32-bitone.

5.1 Windows 3.x

Only the 16-bit build of LibDsk will run. Thefloppy supportin Win16 is pretty much
the sameasin DOS; thereis supportfor discswith arbitrary numbersof tracksand
sectors,and arbitrary sectorsizes. This meansthat LibDsk can, for example,read
Acorn ADFS floppies.

5.2 Windows4.x (95,98 and ME)

Both the 16-bit and 32-bit versionsof LibDsk will run. The 16-bit versionis more
capable but lessstable;it canread Acorn ADFS floppies,which the 32-bit version
cannot.Unfortunately 32-bit programscant link to the 16-bit versionof LibDsk?, but
thereis aworkaround(describedelaw) involving the useof LDSERVER.

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

Thefloppy drive canonly read/writeformatswhich aresupportedy thefloppy driver.
Thisis the caseusingeitherversionof LibDsk.

5.4 General commentson programming floppy accessfor Win-
dows

LibDsk hasthreeindependendlriversfor accessindloppiesunderWindows. They are:

5.4.1 TheWinl6driver.

ThisusedNT 0x13to dothereadsandwrites,justasin MSDOS.Againasin MSDOS,
thereis a disketteparametetablepointedto by INT Ox1E. This tableseemsotto be
documentedyhichis perhapsvhy theWin16 subsystenn Windows 2000/XPdoesnt
implementit. You can,fortunatelytell if thisis the casejf thefirst two bytesareboth
0xC4, thenwhat you have is a Windows 2000 trap ratherthan a diskette parameter
table.

10riginally saidby Microsoftwith respecto Java. Pot. Kettle. Black.
2And no, the GenericThunkisn’t goodenough I’ ve tried it.
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5.4.2 The Win32cdriver.

This driver usesVWIN32 servicesto make INT 0x13-stylecalls underWindows9x.
However, thereis no VWIN32 call to changethe diskette parametetable, which is
why the Win16 driver cando thingsthe Win32 driverscant. It isn’t possibleto get
roundthis by thunkingto a 16-bit DLL either;the INT Ox1E vectoris zerofor 16-bit
DLLs in 32-bitprocesses.

5.4.3 TheWin32driver.

Windows NT getsclose (but not closeenough)to the UNIX ideathat everythingis
a file. So while in theory it would be enoughto usethe normal “raw” driver on
“\\ .V ALY in practicetherearea numberof nastysubtletiegelatingto suchthingsas
memoryalignmentandfile locking.

5.4.4 Other floppy APIs

Syde& produceareplacemenfioppy driverfor 32-bitversionsof Windows (SydexFDD)
which removesmostof the restrictionsthat Windows placeson acceptabldloppy for-
mats.LibDsk doesnot supportthis.

5.5 LDSERVER

LDSERVER is a programthat makesthe 16-bit LibDsk DLL availableto 32-bit pro-
grams. It doesthis by creatinga mailslot(“\\ . \ nai | sl ot \ Li bDsk16") andlis-
teningfor messagesachmessageorrespond$o a LibDsk call.

The 32-bit LibDsk library checksfor this mailslotand,if it findsit, usesit in pref-
erenceo its own floppy support.

5.5.1 Compiling LDSERVER

A compiledversionof LDSERVER is not supplied.You will needto build it yourself
from thefilesin therpcservdirectory;projectsareprovidedfor Microsoft Visual C++
1.5andBorlandC++5.0.

LDSERVER callsfunctionsin NETAPI.DLL. If your compilerdoesnt includean
importlibrary for thisDLL, youwill haveto generatet usingthe IMPLIB tool - eg:

| MPLI B NETAPI . LI B NETAPI . DLL

or theequialentutility for your compiler

5.5.2 UsingLDSERVER

Justrun LDSERVER.EXE, andthenusea 32-bit LibDsk program.Thesenerwindow
shaws areferencecount(0 if it is idle, nonzeraif LibDsk programsareusingit) and
the statusshouldchangeo “Active” whenit is performingdiscaccess.

LDSERVER doesnot shutdown automatically
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5.5.3 Important Security Warning

LDSERVER is a 16-bit program,written using APIs intendedfor useon a local area
network. TheseAPIs have no securitysupport. It will happily obey commandssent
from arywhereon your network. If your computeris connectedo the Internet, it
will obey commandssentto it over the Internet. A maliciousattacler could useLD-
SERVER to overwriteimportantsystenfiles or readconfidentialdocuments.

If you have afirewall, thenmake surethattheNetBIOSports137,138and139are
blocked. If youdon't have afirewall, do not run LDSERVER while your computer is
connected to the I nternet!

6 Writing newdrivers

TheinterfacebetweerlLibDsk andits driversis definedby the DRV_CLASS structure.
To adda new driver, you createa new DRV_CLASS structureandaddit to various
files.

6.1 Thedriver header

Firstly, createa headeffor this driver, basingit on (for example)l i b/ dr vposi x. h.
Thefirst thingin the header(afterthe LGPL banner)s:

t ypedef struct
{
DSK_DRI VER px_super;
FI LE *px_fp;
i nt px_readonly;
I ong px_filesize;
} POSI X_DSK_DRI VER;

This is whereyou defineary variablesthat your driver needsto storefor eachdisc
image. In the caseof the “raw” driver, this consistsof a FILE pointerto accesghe
underlyingdiscfile, a“readonly” flag, andthe currentsizeof thedrive imagefile. The
first memberof this structuremustbe of type DSK_DRIVER.

Therestof this headerconsistsof function prototypeswhich | will comebackto
later.

6.2 The driver sourcefile

Secondly createa .c file for your driver. Again, it's probablyeasiesto basethis on
lib/drvposix.c.At thestartof thisfile, createa DRV_CLASS structure suchas:

DRV_CLASS dc_posi x =
{
si zeof (PCSI X_DSK_DRI VER) ,
"raw',
"Raw file driver",
posi x_open,
posi x_creat,
posi x_cl ose
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Thefirst threeentriesin this structureare:

e Thesizeof yourdriver'sinstancedata;
e Thedriver'sname(aspassedo dsk_open() /dsk_creat () )
e Thedriver'sdescriptionstring.

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

Onceyou have createdhis structure gdit:

e drivers.h.Add adeclaratiorfor your DRV_CLASS structure suchas
extern DRV_CLASS dc_nyf or mat;

e drivers.inc.Insertareferencdo yourstructurgeg: “&dc_nyf or mat , ") in the
list. Notethatorderis important;the commentdn drivers.incdescribehow to
decidewherethingsgo.

Edit“lib/Mak efile.am”. Nearthetop of thisfile is alist of driversandtheir headefiles;
justaddyour.c and.hto thislist.

If your driver depend®n certainsystemheadergasall thefloppy driversdo) then
youwill needto addchecksfor theseto “configure.in”and*lib/drvi.h”; thenrun “au-
toconf’ to rekuild the configurescript.

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

/* San-

ity check: Is this neant for our driver? */

if (self-

>dr _class !'= &Jc_posi x) return DSK ERR BADPTR,
pxsel f = (POSI X_DSK_PDRI VER ) sel f;

andyou’rein business.

6.3 Driver functions
6.3.1 dc_open

dsk _err_t (*dc_open )(DSK PDRI VER sel f, const char *file-
nane)
Attemptto opena discimage.Enteredwith:

e “self” pointsto the instancedatafor this disc image(seeabove); it will have
beeninitialisedto zeroesusingmemset().

¢ “filename”is the nameof theimageto open.
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Return:
DSK_ERR_OK: Thedriverhassuccessfullyopenedheimage.

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

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

6.3.2 dc_creat

dsk _err_t (*dc_creat)(DSK PDRI VER sel f, const char *file-
nane)

Attempt to createa new disc image. For the “floppy” drivers, behaes exactly as
dc_openParameterandresultsarethesameasfor dc_opengxceptthatDSK_ERR_NAOME
is treatedik e ary othererror.

6.3.3 dc_close

dsk_err_t(*dc_close)(DSK_PDRIVERelf)

Closethe disc image. This will be the last call your driver will receve for a
givendiscimagefile, andit shouldfree arny resourcest is using. Whetherit returns
DSK_ERR_OKor anerror, thisdiscimagewill notbeusedagain.

6.3.4 dc_read

dsk_err_t (*dc_read)(DSK_PDRI VER sel f, const DSK GEOVETRY *geom void *buf,
der, dsk_phead_t head, dsk_psect_t sector)

Reada sector Note that sectoraddressepassedo driversare _always_in C/H/S
format. This function hasthe sameparameterandreturnvaluesasdsk_pread().

6.3.5 dc_write

dsk_err_t (*dc_wite)(DSK PDRI VER sel f, const DSK_GEOMVETRY *geom const Vvoi
der, dsk _phead t head, dsk psect t sector)

Write asector Thisfunctionhasthesameparameterandreturnvaluesasdsk_pwrite().
If yourdriveris read-onlyleave this functionpointerNULL.

6.3.6 dc_format

dsk _err_t (*dc_format) (DSK PDRI VER sel f, const DSK GEOVETRY *geom dsk_pcyl
der, dsk _phead t head, const DSK FORMAT *for-
mat, unsigned char filler)

Formatatrack. Thisfunctionhasthesameparameterandreturnvaluesasdsk_pformat().
If your driver cannotformattracks,leave this functionpointerNULL.
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6.3.7 dc_getgeom

dsk_err_t (*dc_getgeon) (DSK_PDRI VER sel f, DSK GEOVETRY *geom

Getthe disc geometry Leave this function pointerasNULL unlessyour discimage
doesnotallow a callerto useanarbitrarydiscgeometry

Thetwo driverswhich currentlydo this arethe Win32 one,becausaVindows NT
decidesonthegeometnyitself anddoesnt let programshanget; andtheMYZ80 one,
which hasa singlefixedgeometry

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

6.3.8 dc_secid

dsk_err_t (*dc_secid)(DSK PDRI VER sel f, const DSK_GEOMETRY *geom dsk_pcyl _
der, dsk_phead_t head, DSK FORMAT *result)

Readthe ID of a randomsectoron a certaintrack/headand putit in “result”. This
functionis primarily usedto testfor discsin CPCformat(which have oddly-numbered
physicalsectors)jf thediscimagecant supportthis (eg: the“raw” or Win32 drivers)
thenleave thefunctionpointerNULL.

6.3.9 dc_xseek

dsk_err_t (*dc_xseek) (DSK PDRI VER sel f, const DSK_GEOMETRY *geom dsk_pcyl _
der, dsk _phead t head);

Seekto a given cylinder / head. For disc images,just return DSK_ERR_OK:if the
cylinder/headarein range,or DSK_ERR_SEEKAIL otherwise.For a floppy driver,
only implementthis functionif your FDC canperforma seekby itself.

6.3.10 dc_xread,dc_xwrite

dsk_err_t (*dc_xread)(DSK PDRI VER sel f, const DSK_GEOVETRY *geom void *buf
der, dsk _phead t head, dsk pcyl t cyl expected, dsk phead_t head_expect ed,
tor, size t bytes to wite, int *del eted);

dsk _err_t (*dc_xwrite)(DSK PDRI VER sel f, const DSK GEQOVETRY *geom const Vv
der, dsk_phead_t head, dsk_pcyl _t cyl_expected, dsk_phead_t head_expect ed,
tor, size_t bytes to read, int *del eted);

Read/ write sectorwhoselD may not matchits positionon disc, or which is marked
asdeleted.Only implementthisif your discimageemulatesectorlDs or your floppy
driverexposeghislevel of functionality. Currentlyit is only implementedn the Linux
andCPCEMUdrivers.
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6.3.11 dc_status

dsk_err_t (*dc_status)(DSK PDRI VER sel f, const DSK GEOVETRY &geom dsk_phee
signed char *result);

Returnthe drive status(seedsk_drive_status(for the bits to return). “*result” will
containthevaluecalculatedy the defaultimplementationfor mostimagefile drivers,
all youhave to dois settheread-onlybit if appropriate.

6.3.12 dc_tread

dsk _err_t (*dc_tread)(DSK PDRI VER sel f, const DSK GEOMETRY *geom void *buf
der, dsk _phead t head);

Reada track. You needonly implementthisif yourfloppy driver exposeshe relevant
functionality;if youdon't, thelibrary will usemultiple callsto dc_read(jnstead.This
functionhasthe sameparameterandreturnvaluesasdsk_ptread().

6.3.13 dc_xtread

dsk _err_t (*dc_xread)(DSK PDRI VER sel f, const DSK GEOMETRY *geom void *buf
der, dsk _phead t head, dsk pcyl t cyl expected, dsk phead t head_expected);

Reada track, with extendedsectomrmatching(sectorheader®n discdiffer from physi-
callocation). Thisfunctionhasthe sameparameterandreturnvaluesasdsk_xtread().
As with dc_tread()you needonly implementthis functionif your floppy driver hasa
speciaREAD TRACK command.

6.3.14 dc_option_enum
dsk _err_t (*dc_option_enunm) (DSK DRI VER *sel f, int idx, char **opt-
nane) ;

List numericaloptionswhich your driver supportsIf yourdriver doesnot supportary,
you neednotimplementthis.

6.3.15 dc_option_setdc_option_get

dsk _err_t (*dc_option_set)(DSK DRI VER *sel f, const char *opt-
nane, int value);

dsk_err_t (*dc_option_get)(DSK DRI VER *sel f, const char *opt-
nane, int *val ue);

Getor setthevalueof anumericaloption. Again, if yourdriverhasno settableoptions,
this neednot beimplemented.
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7 Adding newcompressionmethods

Adding a new compressiomethodis very similar to addinga driver, thoughyou only
have to implementfour functions.

To addanew driver, youcreateanew COMPRESS _CLASStructureandaddit to
variousfiles.

7.1 Driver header

This is doneasfor disc drivers. If you don't needary extra variables(for example,
gzip andbzip2compressiomon't) thenyou don't have to declarea new structuretype
- seelib/compgz.hfor anexample.

7.2 Driver implementation

Secondlycreatea.cfile for yourdriver. It' sprobablyeasiesto basethisonlib/compgz.c.
At the startof thisfile, createa COMPRESS_CLASStructuresuchas:

COVWPRESS_CLASS cc_gz =

{
si zeof ( COVWPRESS_DATA) ,
"gz"
"Gzip (deflate conpression)",
gz_open, /* open */
gz _creat, /* create new */
gz _conmmit, /* commit */
gz_abort /* abort */

s
Thefirst threeentriesin this structureare:

¢ Thesizeof yourdriver'sinstancedata. The GZip driverhasnoinstancedataand
sojust usesCOMPRESS_BTA. If it hadextra datathesewould bein a struct
calledGZ_COMPRESS_BTA, sothesizeherewouldbesizeof(GZ_COMPRESS_ATA).

e Thedriver'sname(aspassedo dsk_open() dsk_creat()
e Thedriver'sdescriptionstring.

Theremaindeiof thestructurds composeaf functionpointers.Thetypesof theseare
givenin drv.h. You mustimplementall four.
Onceyou have createdhis structure edit:

e comp.h.Includeyourheader

e compress.inclnsertareferenceo your structure(eg: “&cc_myzip,”) in thelist.
Notethatorderis important.

Edit “lib/Mak efile.am”. At the bottomof this file is a list of driversandtheir header
files; justaddyour.cand.hto thislist.

If your driver dependson certain systemheaderqeg, the gzip one dependson
zlib.h) thenyou will needto addchecksfor theseto “configure.in”and“lib/compi.h”;
thenrun“autoconf’ to rekuild the configurescript.
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Thefunctionpointersn theCOMPRESS_CLASStructurearedescribedn lib/compress.h.
Thefirst parameteto all of them(“self”) is declaredasapointerto COMPRESS_BTA.
In fact, it is a pointerto the first memberof your instancedatastructure.Justcastthe
pointerto the correcttype:

/* San-

ity check: Is this neant for our driver? */
if (self-

>cd _class != &cc_sq) return DSK ERR BADPTR,
sgsel f = (SQ COVPRESS DATA *)sel f;

andyou’rein business.

7.3 Compressionfunctions
7.3.1 cc_open
dsk_err_t (*cc_open ) ( COWPRESS DATA *sel f)

Attemptto decompresa compresseiile.

¢ “self” pointsto theinstancedatafor this discimage.

¢ self->cd_cfilenamés thefilenameof thefile to decompress.
Return:
DSK_ERR_OK: Thefile hasbeendecompressed.
DSK_ERR_NOTME: Thefile is notcompressedsingthis driver's method.
other: Thefile doesbelongto thisdriver, butit is corruptor someothererroroccurred.

Two helperfunctionsmaybe usefulwhenyou arewriting cc_open:

dsk_err_t conp_fopen( COWPRESS DATA *self, FILE **pfp);

Openthe the file whosenameis givenatsel f - >cd_cfi | enane. If successful,
*pf p will betheopenedstream.If not,it will beNULL. If thefile canonly be opened
read-onlysetssel f - >cd_r eadonl y to 1.

dsk_err_t conp_nkt enp( COWPRESS _DATA *cd, FILE **pfp);

Createa temporaryfile andstoreits nameatsel f - >cd_uf i | enane. You should
usethisto createthefile thatyou decompresgto.
7.3.2 cc_creat

dsk_err_t (*cc_creat) (COVWPRESS _DATA *cd)

Warnthe compressiorenginethata discimagefile is beingcreatedandwhenclosed
it will becompressedThefilenameis storedatsel f - >cd_cfi | enanme. Normally
thisjustreturnsDSK_ERR_OK.
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7.3.3 cc_commit
dsk_err_t (*cc_comm t) ( COMPRESS DATA *cd)

Compresaanuncompressetlle. sel f - >cd_ufi | enane is the nameof thefile to
compresssel f - >cd_cf i | enane is thenameof the outpultfile.

7.3.4 cc_abort
dsk _err_t (*cc_abort) (COVWRESS DATA *cd)

Thisis usedif afile wasdecompressedndit’s now beingclosedwithout having been
changed.Thereis thereforeno needto compresst again. This normally just returns
DSK_ERR_OK.

A DOK Files

A DQK file is a .DSK file compressedsing RichardGreenlav's Squeezdile format
(originally from CP/M as SQ.COM,and later built in to NSWRCOM,; versionsalso
exist for DOS andUNIX). SQwasusedin preferenceo more efficient compressors
suchasgzip becausét canbereadilydecodecn 8-bit and16-bitcomputers.

Theoriginalreasorfor DQK fileswassoftwaredistribution. A discimageof a 180k
discwon't fit on a 180k disc, owing to variousoverheads.However, the compressed
DQK versionmayfit ontosuchadisc,andleave roomfor atool to write the DQK back
outaswell.

Sucha tool hasbeenincludedin the “dskwrite” directoryin this distribution. It
containghefollowing files:

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

dskwrite.txt: Documentatiorfor dskwrite.

dskwrite.z80:Z80 sourcefor the CP/M version.

dskwrite.asmB8086sourcefor the DOSversion.

dskwrsea.comThe dskwrite distribution file - a self-extractingarchie. It will
self-extractunderCP/M or DOS.

Note that the files in the “dskwrite” directoryare not GPLedor LGPLed. They are
publicdomain.You maydo whatso&eryou pleasewith them.

LibDsk hasheengiven.DQK support(usethe“dsk” driverwith “sgq” compression)
sothat.DQK filesdon't have to becreatecandcompresseth a two-stateprocess.

B LibDsk with cpmtools

cpmtoolsvl.9andlater<http://wwwmoria.de/~michael/cpmtoolstanbe configured
to useLibDsk for all discaccessthusallowing CP/M discsandemulatordiscimages
to bereadandwritten.

Themyz80andnanavaspdriversusea fixed disk format; herearediskdefsentries
which canbeusedto readthem(thesearefor the old diskdefsformatwith

oneline perentry):
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myz80 1024 64 128 4096 1024 1 0 3
2.

m crobee 512 80 10 2048 128 1 2 2
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