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Abstract

JOYCE is anAmstradPCWemulatorfor UNIX andWindows. It emulatesthe
PCW8000,9000and10seriescomputers,but not thePCW16.
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1 Intr oduction

1.1 Copyright

Copyright 1997,2001-2JohnElliott. Partscopyright 1994,1995Ian Collier. JOYCE
canbedistributedfreelyundertheconditionsof theGNU GeneralPublicLicense(sic)
- seethefile COPYING.

1.2 What JOYCE does

JOYCE emulatesa PCWcomputer(8000,9000or 10 series).Run it, andyour UNIX

or Windowscomputerbecomesa PCW.

1.3 What’s new?

Sincev2.0.1
� Bug fix: Newly-createdhard drive files are correctly initialised to emptiness,

ratherthanzeroes(UNIX) or randomdata(Windows).

Sincev2.0.0
� Bug fix: Empty stringsin JOYCEHW.XML (eg: “<output></output>”)do not

causeacrash.

� Bugfix: Supportfor extendedDSK files now worksproperly(thanksto Thierry
Jouinfor this fix).

Sinceearlier versions

Seesection8.

1.4 Concepts

Whenmoving from a PCWto anemulator, thebiggestchangeyou have to accustom
yourself to is the way that JOYCE handlesdiscs. RealPCWs(except the few with
add-onharddrives)userealfloppy discs;youuseastart-of-daydiscto useLocoScript
or MicroDesign,adatadiscto saveyourwork on,andsoon.

It is possiblefor JOYCE to userealdiscdrivesin thesameway thata PCWdoes.
However this is prettyslow andawkward;sincethePC’s got a harddrive, you might
aswell useit.

Disc imagefiles

PCWprogramscan’t generallyusethePC’s harddrivedirectly. For onething, it’s too
big; andfor another, it’s not in CP/M format1. Instead,JOYCE createsoneor more
“disc imagefiles”. Eachof theseis theequivalentof onerealPCWdisc.

Disc imagefileshavea numberof advantages:

1. They aremuchfasterthanrealfloppy discs.
1If youdo happento have aCP/M partitiononyour harddrive, I don’t wantto know. JOYCE still won’t

useit.
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2. You don’t have to be shuffling a stackof floppiesevery time you want to use
JOYCE.

3. If you wantmorediscs,you don’t have to go to theshopto buy them. You just
createmorediscimagefiles.

By convention,thesehavenamesendingin “.dsk”. Soinsteadof havinga“manuscripts”
disc,you would have a disc imagefile called“manuscripts.dsk”.To normalUNIX or
Windows software,“manuscripts.dsk”is just onefile, but PCW programsseeit asa
discwith any numberof PCWfileson it.

Oneconsequenceof this is that thePCW’s “A” and“B” driveshave nothingto do
with your PC’s realfloppy drives. TheemulatedPCWcanbehappilyusinga disc in
its “B” driveevenif yourPChasonly onedrive.

ConvertingyourPCWdiscsto discimagefiles is coveredin section2.

1.5 Compiling JOYCE

If you have downloadedJOYCE asa binary for your platform(eg: the full Windows
install,or anRPM),youcanskip this section.

To compileJOYCE, youwill need:

� SDL, theSimpleDirectMediaLayer:<http://www.libsdl.org>. Youneedversion
1.0.8or later.

� libxml, thexml parserusedby GNOME<http://www.libxml.org/>. JOYCE was
testedwith version1.8.9.

� libpng, the imagelibrary. <http://www.libpng.org/pub/png/>. You needversion
1.0.6or later.

Youshouldbeabletocompilewith thenormal./configure; make; make in-
stall sequence.

To cross-compileJOYCE for Windows,youneedtheXMINGW32 cross-compiler
packfrom <http://www.libsdl.org>,andMINGW32 versionsof theabove libraries.

1.6 Known bugs

Thisversionof JOYCE contains,or is thoughtto contain,thefollowing bugs:

� Portability. I have no reportsof JOYCE compilingon othersystemsthanLinux
boxes.

1.7 Missing Features

Thesefeatureswerepresentin JOYCE 1.36but not in thecurrentJOYCE:

� NativeGSX emulationusingthe800x600screen.

� Built-in debugger.
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1.8 Inter net resources

The latestversionsof JOYCE - andany future updates- will be downloadablefrom
<http://www.seasip.demon.co.uk/Unix/Joyce/>.

Announcementsof new JOYCE releases,if any, will be madeto the newsgroup
<news:comp.sys.amstrad.8bit>. It is alsoon-topicto discussJOYCE in this
newsgroup.

2 Setting Up

2.1 Dir ectory organisation

2.1.1 Under Windows

JOYCEusestwodirectories- a“system”directorycommonto all users(eg,“C:/Program Files/Joyce/lib”
anda “user” directory(eg: “C:/My Documents/Joyce”). Eachof thesedirecto-
rieswill havesubdirectoriescalledBoot (bootfilesandbootdiscimages)andDisks
(all otherdiscimages).In theremainderof thisdocumentyouwill seedirectorynames
which look like “~/Joyce/Boot”; you shouldtake the “~” to standfor the “My
Documents”directory.

If youdon’t wantJOYCE to put its files in “My Documents”,thenyoucanoverride
it. In JOYCE, press[f9] for the menu,[f6] for settings,andselect“General”. Then
enterthenew directoryname,andpressRETURN.You will needto copy the“Joyce”
directoryfrom “My Documents”to thenew directoryyou specified.

2.1.2 Under UNI X

JOYCE usestwo directories- a “system” directorycommonto all users(by default,
/usr/local/share/Joyce - seeAppendix A) anda “user” directory for each
user(by default,~/Joyce). Eachof thesedirectorieswill have subdirectoriescalled
Boot (bootfilesandbootdiscimages)andDisks (all otherdiscimages).

2.2 Running JOYCE for the first time

2.2.1 You will need:
� A versionof JOYCE thatinstalledcorrectly.

� A screencapableof 800x600x256graphics.JOYCE maywell be fasterin 256
colourmodethanin (say)16-bit mode.

� Oneof thefollowing:

– At leastone3.5” PCWstart-of-daydisc;

– Discimagesof PCWstart-of-daydiscs,thatyouhavepreviouslygenerated;

– A working JOYCE 1.3x installation.

2.2.2 The JOYCE command

UnderWindows, JOYCE shouldberun from theStartMenu. UnderUNIX, thecom-
mandto useis either“xjoyce” (to run in a window) or “xjoyce-f ” (to run full screen).
Othercommandline optionsaregivenin section3.3.3.

6



2.2.3 Adding boot discs

The first time JOYCE is started,it will detectthat no boot discshave beenreadin.
Unlessyou want to boot laboriouslyfrom a floppy every time you useJOYCE, you
shouldchoosethe“set upbootdiscsproperly”option.

If youhadapreviouslyworkingJOYCE installation,thenthiswill bedetected,and
youwill begiventheoptionto copy bootdiscsfrom it. If youdecidenot to to this,you
will have to providestart-of-daydiscsor discimagefiles.

The next menuthat appearsasksyou for the locationof the boot disc to use. If
you areusingreal floppies,thenselectthe correctdrive (A: or B:). If you areusing
pre-preparedDSK files,choosethecorrectfile.

If you are copying a MicroDesignprogramdisc with copy protection(or other
similar programssuchasTweak3),you will alsoneedto click on “Advanced”at this
point andselectthe“MicroDesignprogramdisc” option. Note that this will not work
on WindowsNT, 2000or XP; seesection7.0.1.

Next select“Continue”. You will beaskedfor a nameto give to this bootdisc(eg:
“LocoScript” or “CP/M”).

Onceyou have enteredthe name,the disc is readin andconvertedto a JOYCE
.DSK file. If you werecopying from a real disc,you canput it away whenthe drive
light goesout; JOYCE won’t needit again.

Youcanthenrepeatfor asmany bootdiscsasyou like.

2.2.4 After copyingboot discs

TheJOYCE openingscreenwill appear, with upto 9 bootdiscslistedon it. If youread
in morethan9, press[f3] to seetheothers.Choosethediscyou want to use,andthe
blackstripesshouldstartto marchdown thescreen.

Whenyouarereadyto quit, press[f10].

2.2.5 Readingin other discs

The JOYCE automaticsetuproutineonly coversstart-of-daydiscs. To convert other
discs(eg, datadiscs),press[f9] for the JOYCE menu,then[f2] for the Discsmenu,
andselect“Disc Management”.Fromthemenuthatappears,choose“Convert floppy
to JOYCE DSK file”. The restof the procedureis similar to the onefor boot discs,
describedin section2.2.3.

2.3 What if I haven’t got 3.5” start-of-day discs?

If you have the ability to transferfiles to and from your PCW (by a serial link or
LocoLink, for example)and1Mb of memory(512k for 8000seriesPCWs)thenyou
canuseDU54 to make the disc images.DownloadDU54 from my website,anduse
its “Copy” optionto copy from a discto a file in CPCEMUformat. Thentransferthe
resultingfile to your PC.Thesefiles will bebiggerthanthefloppiesthey werecopied
from; soyouneedabig RAMdrive to put themin.

Onceyou have the files on the PC in CPCEMUformat, proceedasdescribedin
section2.2.3,with pre-prepareddiscimages.
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2.4 What if I haven’t got start-of-day discsat all?

Let memake this clear: I cannot supplycopiesof start-of-daydiscs.My recommen-
dationwould beto buy new onesfrom SD Microsystems;contactsdmicro@aol.com.

3 In Use

3.1 What is emulated
� TheZ80.

� 2MB of memory.

� Thescreen.

� Thekeyboard.

� Thetimer.

� ThePCW8256/8512/9256/10dot-matrixprinter. Unlessyou have a printer that
isn’t supportedby thePCW(eg: theHPDeskjet720C)or youareusingsoftware
suchasLocoScript1 that doesn’t supportexternalprinters,I recommendthat
youusetheCPS8256printerinterfaceinstead.

� The PCW9512/9512+daisywheelprinter. The samecaveatsapply as for the
dot-matrixprinter.

� The CPS8256parallel/serialinterface. You canprint to a disc file or a UNIX
command(eg, “lpr” for direct printer output). Serialportscanbe mappedto a
file or a devicenode(eg “/dev/ttyS0” for directconnectionto othercomputers).

� A Centronics-onlyprinterinterface.You canprint to a discfile or a UNIX com-
mand(eg, “lpr” for directprinteroutput).SomeCP/Mversionscannotdetectthe
Centronicsinterface;in this case,youshoulddisableit andenabletheCPS8256
interfaceinstead.

� Most of thefloppy disccontroller. However, JOYCE hasonly limited accessto
thePC’s realfloppy drive.

� Themouse(in AMX or Kempstonmode).Youwill needathree-buttonmouseto
usetheAMX modeproperly- theMicrosoft Intellimousewith thescroll wheel
is fine.

� ThePCW9512PAR port.

� Thebeeper.

3.2 What is not emulated
� Two floppy disccontrollercommands:

– READ DELETEDDATA

– WRITE DELETEDDATA
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3.3 How the discdri vesarehandled

Thebasicconceptof disc imagefiles wasdescribedin section1.4. Thereareseveral
subtletiesto beawareof:

3.3.1 Boot discs(alsoknown asstart-of-day discs)

When JOYCE is started,both disc drivesare normally empty. As soonas you se-
lect which systemto boot,thedisc imageyou chose(normallynamedsomethinglike
~/Joyce/Boot/boot1.dsk) will beinsertedin thePCW’s A drive. You canadd,
remove or renameboot discsusing the Disc Managementmenu(press[f9] for the
JOYCE menu,then[f2] (Disc)andchoose“Disc Management”).

3.3.2 Ejecting a disc

To ejecta disc,press[f9] for the JOYCE menu,then[f2] (Disc). If thereis a disc in
thePCW’sA or B drive,youcanejectit by selectingthecorresponding“eject” option.
Rememberthatejectingdiscsfrom JOYCE’semulateddrivesdoesn’t haveanything to
do with whateverfloppy drivesareactuallyfitted to thePC.

3.3.3 Command-lineoptions

To startJOYCE andmakeit automaticallybootfrom oneof thediscsonthebootmenu,
use:

xjoyce -A #n

for example

xjoyce -A #2

will chooseoption2 from thebootmenu.
If youwantJOYCE automaticallyto runabootdiscfile (notnecessarilyoneof the

oneson themenu),thenuse-A with a filename:

xjoyce -A locoscript3.dsk

will load"locoscript3.dsk”.
If you want to startwith a floppy disc in drive B:, thenusethe -B command-line

option:

xjoyce -B /home/fred/Joyce/Disks/diskb.dsk

JOYCE canalsostartanEMS/EMT file directly. To do this,use-E:

xjoyce -E /tmp/j14cpm3.ems

You canadda memory-sizeoptionto any of theabovecommands- for example,

xjoyce -A locoscript140.dsk -m 256

will bootfrom “locoscript140.dsk”with 256kmemory(LocoScript1.40malfunctions
with thedefault2Mb).
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3.3.4 Non-floppy discs
� JOYCEDRV.FID givesthe emulatedPCW a harddrive, and/ordirectaccessto

PCWfloppy discs. It requiresa recentversionof CP/M (BIOS 1.8 or later) or
LocoScript2.30or later. It usesa similar "disc imagefile" systemto thefloppy
drives,but theimagefilescanbeup to 8Mb in size.

� REDIR.COMallows you to useoneor moreUNIX directoriesasCP/M drives.
It will run underany versionof CP/M.This avoidstheproblemthatthehostPC
can’t see"inside" imagefileswithout extrasoftware.

� IMPORT.COMandEXPORT.COMwill copy singlefilesintooroutof theJOYCE
environment.They will run underany versionof CP/M.

All theseutilities areon the file UTILS.DSK. You canget at themwith a command
somethinglike:

xjoyce -B=/usr/local/lib/Joyce/Disks/utils.dsk

and they will appearon drive B:. REDIR.COM and its companionprogramsare in
Group1; theothersarein Group0.

3.4 What if the speedis wrong?

3.4.1 If JOYCE is too slow

Onesolutionis to increasetheCPUspeed.Press[f9], then[f6] andselect’General’.
Thenenterthe new speed;sincemy original PCW hada Sprinter, I prefer to run at
200%speed.

It may also be possibleto improve the performanceof JOYCE by changingthe
videorefreshfrequency. This is normally12, but it canbereducedto improveperfor-
mance.If it is reducedto 3.75,for example,thenprogramsthatusea mousepointer
mayappeara little jerky, but JOYCE shouldrun at its full speed.

To changethevideorefreshfrequency, startJOYCE. At theopeningscreen,press
[f9], then[f6] andselect’V ideo’. Thenenterthenew frequency andpressRETURN.

3.4.2 If JOYCE is too fast

Thebuilt-in speedregulationin JOYCE shouldstopit runningtoo fast. Possiblyyou
couldreducetheoverall speed:press[f9], then[f6] andselect’General’. Thenentera
new speed.

4 Peripherals in JOYCE

4.1 The keyboard

ThePCkeyboardis laid out a bit differently from thePCWkeyboard.Thefollowing
keyshavenon-obviousmeanings:

[This is for aUK keyboardwith XFree86.OtherX serversmaybehavedifferently].
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PCkey PCWkey Notes

ESC EXIT
‘ � STOP (top left handcorner, underESC)
\ |

�
� @ (down by theleft-handSHIFT)

’ @ § <
# ~ # >

CTRL EXTRA (canuseALT)
ALT ALT (canuseCTRL)

WINDOWS EXTRA
F11 [+] (Set)
F12 [-] Clear

PrintScreen PTR
Keypad* PTR
Keypad- [-] Clear
Keypad+ [+] Set

Delete CAN (numerickeypad“.”)
Insert RELAY (numerickeypad“0”)
End FIND/EXCH (numerickeypad“1”)

PageDown UNIT/PARA (numerickeypad“3”)
Home LINE/EOL (numerickeypad“7”)

PageUp WORD/CHAR (numerickeypad“9”)
Insert CUT (underPrintScreen)
Home COPY (underScrollLock)

PageUp PASTE (underPause/Break)
Delete DEL-> (underInsert)
End CAN (underHome)

PageDown DOC/PAGE (underPageUp)

This is thefull keyboard:
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If youfind thesemappingsinconvenient,youcanusePCKEY(ontheUtilities disc)
to changekeyboardmappings.

Thekeyboardhastwo user-configurablesettings.To setthem,press[f9] in JOYCE;
then[f6] for Settings,andchooseKeyboard.

4.1.1 CTRL / ALT key swapping

Therearetwo waystheCTRL andALT keyscanbesetup. Theseare:

1. The PC ALT key is usedasthe PCW ALT key. In this modethe key captions
matchbetterthanthekey positions.

2. ThePCALT key is usedasthePCWCTRL key. Thismakesthepositionsof the
keysmatchbetterthantheir captions.

PCkey PCWkey (mode1) PCWkey (mode2)

ALT ALT EXTRA
CTRL EXTRA ALT

4.1.2 Deletekey swapping

In thesameway, theBackspaceandDeletekeyscanbeswapped.Youmayneedto use
this,dependinghow yourX-Window systemis configured.

4.2 The Mouse

Therewerethreemajortypesof PCWmouse:

� AMX

� Kempston

� KeyMouse

JOYCE emulatesthefirst two of these.To choosewhich typeis selected,press[f9] in
JOYCE; then[f6] for Settings,andchooseMouse.

4.2.1 AMX mouse

The AMX mouseemulationis tunedfor MicroDesign3, with the mousemovement
optionsetto “Slow”. Most programssupporttheAMX mouse,sothis is probablythe
bestchoice.However, you will needa three-buttonmouse(or onewith a scrollwheel)
to useit successfully.

4.2.2 Kempstonmouse

TheKempstonmouseemulationis designedfor StopPress.Fewer programssupport
theKempstonmousethantheAMX, but it doesn’t needa three-buttonmouse.
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4.2.3 Mouseauto-patch

TheMouseAuto-Patchfeature(only availablewith theAMX mouseemulation)is used
to improve mousehandlingin PCW programs.Whenit is switchedon, JOYCE will
attemptto link Microdesign,Stop Pressor Masterpaintdirectly to the PC’s mouse,
bypassingthenormalmousedriver. If successful,this resultsin smoothermouseper-
formance.

Whenyou start the programthat usesthe mouse,you will seeeither“No mouse
patchapplied”(in which case,thelink couldnot beestablished)or “Applied program
mousepatch”(thelink wasestablished).

4.3 The discdri ves

Insteadof real disc drives,JOYCE works with “disc imagefiles” on the computer’s
harddrive. Thesearefully describedin sections1.4and3.3.

5 The JOYCE Menu

If you press[f9] (or theMenukey on a Windows95keyboard)a menuwill appearat
thetop of thescreen.It offersthefollowing options:

� ESC=returnto JOYCE

Leavesthemenusystem.

� f1 = Help

Displaythekeyboardlayoutonscreen.

� f2 = Discs

Optionsfor floppy drivesA: andB:. Usethis to "insert" and"eject" discs,andto read
floppy discsinto theJOYCE environment.It bringsup theDiscsmenubelow.

� f4 = Printer

Control the built-in dot-matrixor daisywheelprinter. You shouldnot normally need
to usethis menu;the “printer control” state(obtainedby pressing[*] on thenumeric
keypador [PrintScreen])shouldbeableto performthenecessaryfunctions.

� f5 = Reboot

RebootthePCW; equivalentto SHIFT+EXTRA+EXIT. You will beasked for confir-
mation.

� f6 = Settings

Settingsfor all aspectsof theemulator. TheSettingsmenuwill appear.

� f7 = Debug

DisplaytheDebug menu(5.1).

� f10 = Quit

LeaveJOYCE. You will beaskedfor confirmation.
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5.1 The Debug Menu

Therearethreeoptionshere,intendedmainlyfor advancedusersor JOYCEdevelopers.

� “CPU state”displaysthevaluesof theZ80 registers.

� “Debug mode”displaysthedebug console,on which systemmessageswill ap-
pear2.

� “RAM dump” writes out the bottom 160k of memoryto a file in the current
directorycalled“joyce.ram”.This is not a full snapshotfacility; memorydumps
can’t bereloaded,andthey don’t containCPUstate.

5.2 The Disks menu

The Disks menudisplaysthe statusof the floppy drives,andallows you to ejector
insertdiscs.Eachdrivehasthreelinesin themenu:

1. Thefirst line readseither“Dri ve A: (Ejected)”or “Dri ve A: (Filename)”. This
showswhetherthereis a “disc” (.DSK file) in thedriveor not.

2. The secondline readseither“Eject” or “Insert...” dependingwhetherthere’s a
disc in the drive. “Eject” ejectsthe currentdisc (.DSK file); while “Insert...”
bringsup a window askingfor the file to insert. You can also “insert” a real
floppy drive; this allows the emulatedPCW to accessa real drive directly (if
slowly).

3. Thebottomline for eachdrivereads“Readonly”. If thereis a tick besideit then
thewrite protectholeson thedischavebeenopenedandit cannotbewritten to.

4. If you select“Discmanagement...” thena menuappearsallowing you to readin
extrafloppy discs,or convert .DSK files backto realdiscs.

5.2.1 The Disc Managementmenu

Therearefiveoptions:

1. Add a bootdisc- Readsin a start-of-daydiscandaddsit to theopeningmenu.

2. Renamea bootdisc- Allows you to changethecaptionassociatedwith a start-
of-daydisc.

3. Deletea boot disc - Removesa start-of-daydisc from the openingmenu. Use
thisoptionwith caution!

4. Convert floppy to JOYCE .DSK file - Readin a normal(data)disc,storingthe
new discimagefile in the“userdiscs”directory.

5. Write .DSK file backout to floppy - Convert a discimagefile (eithernormalor
start-of-day)backto a floppy disc.

2In previousversions,JOYCE hada built-in debuggerthatranin thedebug console.This is not present
in JOYCE v1.9.0.
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5.3 The Settingsmenu

Choosethe item of hardwarefor which you want to make changes.Note that if you
make a changesuchasdisconnectingor connectingan interface,the emulatedPCW
may not pick it up until the next reboot. It’s safestto changeJOYCE settingswhile
theopeningmenuis on thescreen- afterall, youwouldn’t pluganinterfaceinto a real
PCWwith thepoweron,wouldyou?

5.3.1 General options

Thisscreenallowsyouto choosewhichPCWmodelto emulate,andhow fastit should
appearto be.Somepointsto noteare:

� JOYCE knows the differencebetweenboot discsfor dot-matrixPCWs(8256,
8512,9256,10) anddaisywheelPCWs(9512,9512+). If you have selecteda
PCWmodelthatdoesn’t matchthebootdisc,JOYCE selectstheclosestequiva-
lentwhenbooting.

� JOYCE treatsthe PCW8256andPCW8512asonechoice,sincethe only dif-
ferenceis thenumberof discdrivesandthememorysize,bothof which canbe
configuredin othermenus.

� JOYCE alsotreatsthePCW9256andthePCW10asonechoice.Thedifferences
betweenthesemodelsarethememorysizeandthepresenceof aCentronicsport,
bothof which areconfigurablein othermenus.

5.3.2 Memory

This allows you to set the memorysizeof your emulatedPCW. If your computeris
runningvery low on memory, the“Currentmemorysize” maybelessthanrequested.

If youarerunningaveryold versionof CP/M,youmayneedto reducememoryto
512kto getDISCKIT to run. SomeLocoScript1 versionsalsomalfunctionif there’s
morethan512kof memory.

5.3.3 Disc dri ves

Note: The menusin this sectiononly allows you to createconfigurationsthat could
exist on a realPCW. By manuallyediting~/Joyce/joycehw.xml, youcancreate
“impossible”configurations,suchasa systemwith threefloppy drives(CP/M andLo-
coScriptwon’t detectthe third one.) If the configurationis “impossible”, the menus
will look differentasthey attemptto accommodatethechanges.

Thesettingsin this menuare:

Boot discsare read-write / read-only:

This setswhetherJOYCE makesemulatedbootdiscswrite-protected.Notethatearly
CP/M releases(suchasthe 1.4 BIOS issuedwith 8000seriesPCWs)needto have a
changemadeto SUBMIT.COM3 beforethey canboot from write-protecteddisc im-
ages.

3Here’s a transcriptof aSID sessionmakingthenecessarychange:

A>SID SUBMIT.COM
CP/M 3 SID - Version 3.0
NEXT MSZE PC END
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To overridethis for a particularbootdisc,press[f9] while the loadingstripesare
on thescreen;thenpress[f2] andchangethesetting.

Controller type (8256/8512/9512vs. 9256/9512+/10)

You shouldsetthe correctcontrollertype to matchyour systemdiscs. At leastsome
versionsof Locoscript3 for thePCW9256refuseto loadunlessthecontrollertype is
alsoset to 9256. This option is alsosetby the “PCW model” settingin the general
optionsscreen.

Dri veA: settings/ Dri veB: settings:

This bringsup its own menu,allowing you to setwhat type of disc drive is attached
to the PCW. The threestandardtypesarethosesuppliedasstandardwith PCWs. If
youwantto emulate5.25”drivesor anythingelseunusual,select“other” andmanually
enterthedrive type,thenumberof cylinders4 it canaccess,andwhetherit’s singleor
double-sided.

To emulateasingle-drivePCW, setthetypeof driveB: to “Not connected”.

5.3.4 Extra dri ves

Thismenuallowsyouto setupdrivesC: - L: andN: - P:. Obviously thesedrivesdon’t
exist on realPCWs,but they canon a JOYCE system,providedyou areusinga recent
versionof CP/M (1.12/ 2.12or later)or LocoScript(2.50or later). You will needto
have a copy of JOYCEDRV.FID on your start-of-daydisc for thesedrivesto become
available- seesection6.7.

For eachdrive,youcansetit up in threeways:

� As directaccessto thePC’sfloppy drives.

� As a floppy drive thataccessesa standarddiscimagefile, just like theemulated
A: andB: drives.

� As a harddrive with 8Mb of storage.The harddrive will alsobe storedon a
.DSK file, but this .DSK file will not beusablein emulatedfloppy drives.

To setup a drive,chooseit from the list. Thenchooseor enterthefilenameanddrive
type,aslistedbelow:

1600 1600 0100 DAFF
#S3A6
03A6 CD 3E
03A7 E4 0D
03A8 03 00
03A9 32 .
#W
002Ah record(s) written.
#G0

4Thedrive documentationmaycall this figurethenumberof tracksratherthanthenumberof cylinders.
Eitherway, it’s usually40or 80.

17



Typeof drive to use Choosefile Chooseoption

Floppy driveA: or B: A: or B: floppy drive
Floppy driveusingstandardimagefile .DSK file floppy drive

Harddriveusingspecialimagefile .DSK file harddrive

5.3.5 Matrix printer

Thedot-matrixprintermenuoffersthefollowing settings:

� CONNECTED/DISCONNECTED: Is theprinterpluggedin or not?

� PAPER SIZE: Therearea numberof standardpapersizes;or you canenteryour
own using“Custom”.

� OUTPUT FORMAT: PostScriptor PNG. PNG outputproducesa small graphic
file (around20k)perpage,while PostScriptoutputproducesonevastfile (we’re
talking 6Mb per page)containingall the output from a JOYCE session.Note
thatalthoughthePNGfilesproducedaresmall in size,they arebig in area.

� OUTPUT TO DIRECTORY: PNGoutputgoesto discfiles called“matrix0.png”,
“matrix1.png”etc.,while PostScriptoutputgoesto “matrix0.ps”,“matrix1.ps”...
Thedirectoriesusedare~/Joyce/Pngs and~/Joyce/PS respectively.

� OUTPUT TO UNIX COMMAND: Output goesto a UNIX pipeline. You can
usethis to sendoutputto the UNIX printing system.It is recommendedto use
PostScriptoutputfor this. Notethatprintingwill usuallyonly startwhenJOYCE
shutsdown.

5.3.6 Daisywheelprinter

Thedaisywheelprintermenuoffersthefollowing settings:

� CONNECTED/DISCONNECTED: Is theprinterpluggedin or not? Note thatun-
like on a realPCW, disconnectingthedaisywheelwith thecomputerturnedon
doesnotdamagethememorychips!

� PAPER SIZE: Therearea numberof standardpapersizes;or you canenteryour
own using“Custom”.

� OUTPUT TO DIRECTORY: The output is in PostScriptformat, and is sent to
“daisy0.ps”,“daisy1.ps”,etc. in thedirectory~/Joyce/PS.

� OUTPUT TO UNIX COMMAND: Outputgoesto a UNIX pipeline. You canuse
this to sendoutputto the UNIX printing system.Notethatprinting will usually
only startwhenJOYCE shutsdown.

5.3.7 CEN port and PAR port

Thefollowing settingsareavailablefor theCEN port andthePAR port:

� CONNECTED/DISCONNECTED: Is the appropriateinterfaceconnectedto the
PCW?
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� OUTPUT TO FILE: Outputgoesto a discfile. Whenyou selectthis option,you
areaskedfor thefilenameto sendtheoutputto.

� OUTPUT TO UNIX COMMAND: Outputgoesto a UNIX pipeline. You canuse
this to sendoutputto the UNIX printing system(enter“lpr” here,with any ap-
propriateoptions).

� UnderWindows,youalsogettheoptionto senddatadirectly to LPT ports.

5.3.8 CPS8256

Therearethreeconfigurationscreensavailablefor theCPS8256.Thefirst onehasthe
following settings:

� CONNECTED/DISCONNECTED: Is theCPS8256interfaceconnectedto thePCW?

� PARALLEL PORT: Bringsup thesamesettingsscreenasfor thestandaloneCEN
port, to configureoutput.

� SERIAL PORT: Displaysthe filenamesusedfor serial input andoutput. These
canboth be set to a device specialfile (eg: “/dev/ttyS0”) for direct accessto
serialports.UnderWindowsCOM1: to COM4: canbechosen.

5.3.9 Keyboard

The keyboardsettingsscreenhastwo options. One controlswhich way round the
CTRL andALT keysaremapped(seesection4.1.1)andtheothercontrolswhich way
roundtheDELETEkeysare(seesection4.1.2).

5.3.10 Mouse

Two mousesettingsareavailablehere:

� Emulationmode: No mouse,AMX mouse,or Kempstonmouse(seesection
4.2.1).

� Auto patchon or off (seesection4.2.3).

5.3.11 Video

TheVideosettingsallow you to change:

� “Video refresh” - the numberof times per secondthat the screenis redrawn.
You cango up to 50Hz (ie, the screenis redrawn 50 timesa second)or down
to 0.01Hz(the screenis drawn onceevery 10 seconds).The default settingin
JOYCE is 12Hz,which is finefor nearlyall programs;evenat3.75HzCP/Mand
LocoScriptwork fine.

� The beeperis usuallyemulatedusingthe PC’s soundcard. You canalsohave
it manifestasa red flashof the screen(“V isual Beeper”)or silence(“Disable
beeper”).

� You canalsochoosewhetherto have a greenscreen(8000series),white screen
(9000series)or any otherscreencolourshere.
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5.3.12 Savesettings

If you do not save thesettings,they will remainin forceonly for thedurationof your
currentJOYCE session.Thesettingswill besavedto thefile Joyce/joycehw.xml
in yourhomedirectory.

6 JOYCE Utilites

Thefollowing utility programsaresuppliedwith JOYCE. They aredesignedto access
featuresof theemulatorwhich have no equivalenton a realPCW. You will find them
on thediscimage“utils.dsk”.

6.1 CENPORT

CENPORT is a fastdriver for thestandaloneCentronicsprinterport. Justtype:

CENPORT

andprinter outputwill be sentto the destinationdefinedfor thatport. Any DEVICE
settingfor theprinterwill beignored.

CENPORT only worksunderCP/M. LocoScript1 cannotprint from JOYCE (ex-
ceptusingtheemulateddot-matrixprinter). If LocoScript2 andlaterdo not detectthe
Centronicsport,usetheCPS8256printerport instead.

6.2 DDJOYCE.PRL

NOTE: DDJOYCE will not functionin this versionof JOYCE.
DDJOYCE is new in v1.20. It is a GSX driver for the hostPC’s graphicsscreen,

allowing high-resolutioncolourgraphicsto beusedfrom CP/M.
To useit, edit yourASSIGN.SYSfile. Removetheentrywhich reads
01 @:DDSCREEN
andreplaceit by
01 @:DDJOYCE
It hasnot beenpossibleto testDDJOYCE againstthe threeGSX applicationsI

know of (DRAWMON, DR Draw or DR Graph)andI would be interestedto hearof
any issueswith theseprograms.

6.3 DOSDIR

DOSDIRdisplaysthecontentsof adirectoryin thehostfilesystem(thenameDOSDIR
is for compatibilitywith MYZ80). Syntaxis:

DOSDIR
or DOSDIR {x:/path/}filespec

Notethatif you includea pathyoumustincludea filename.Thecommand

DOSDIR C:/IMAGES/ is invalid, but
DOSDIR C:/IMAGES/*.* is valid.

To getlower-casecommands,use:

A>DOSDIR \
DOSDIR>/usr/local/bin/*
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6.4 EMULIOS.RSX

EMULIOS allowsDigital ResearchLogo to usethe800x600screen.
To setit up,usethefollowing commands(underCP/M):

PIP EMULOGO.COM=LOGO.COM
GENCOM EMULOGO
GENCOM EMULOGO EMULIOS

- ThenEMULOGO.COMwill behaveasLOGO.COM,but usingthe800x600screen.
Thefollowing commandswill behavedifferently:

setpc Allowsanumberfrom 0 to 255

setbg Allowsanumberfrom 0 to 255

savepic The.PICfile savedis in WindowsBMP format,andcanbeexported,renamed
to .BMP, andloadedby paintprograms.

loadpic The.PICfile loadedmustbein WindowsBMP formatandhave256colours,
but its sizedoesnot haveto be800x600.

6.5 EXPORT

EXPORT will write CP/Mfilesout asUNIX files. It respectsexactfile sizes.
Thesyntaxis:

EXPORT cpmfile { [O] }
EXPORT unixfile=du:cpmfile { [O] }

Thefirst form of thecommandproducea UNIX file with thesamenameastheCP/M
file.

Thesecondform createsa UNIX file with a namethatmaybe differentfrom the
CP/Mname.

Beware: becausethe CP/M CCP rendersall filenamesinto uppercase,it’s very
unlikely you’ll beableto passdirectorynamesto EXPORT; if yousay

EXPORT /home/fred/cpmfile

EXPORT.COM will see"/HOME/FRED/CPMFILE", which probablywon’t exist. To
get

roundthis,use:

A>EXPORT \
EXPORT>/home/fred/cpmfile

6.6 IMPORT

IMPORT will readUNIX files into theCP/Mfilesystem.It setsexactfile sizes.
Thesyntaxis:

IMPORT {/path/}hostfile { [O] }
IMPORT du:=/path/hostfile { [O] }
IMPORT du:cpmfile=x:/path/hostfile { [O] }
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Thefirst form importsthenamedfile (or files) to thecurrentdriveanduserarea.
The secondform imports the file (or files) to the specifieddrive and userarea,

keepingtheoriginalname(s).
The third form imports the files, changingtheir name(s)to match the provided

CP/Mfilename(s).
If the[O] optionis present,existingCP/Mfileswith thesamenameasanimported

file will beoverwrittenwithoutasking.Otherwiseyouareaskedfor confirmation.
Bothfilenamesmayincludewildcards,andthesecondandthird formscaninclude

CP/Mdrivelettersandusernumbers:

A:IMPORT \
IMPORT>2F:*.ASC=/usr/doc/*.txt

will importall the.txt files in /usr/docto driveF, group2.
Filenamesareexpandedcase-sensitively, soyouwill normallyneedto usetheback-

slash,asabove,to getlower-caselettersinto thecommandline.

6.7 JOYCEDRV

JOYCEDRV.FID is a file which is usedto addoneor moreextra discdrivesto CP/M
(v1.12/2.12+)or LocoScript(v2.30+)runningwithin JOYCE. Thefirst of thesedrives
will usuallybedriveC:.

Unlessthesettingsarechanged(seesection5.3.4)thedriveswill besetup as8Mb
harddrives,called~/Joyce/Disks/c.dsk,~/Joyce/Disks/d.dsk, etc.

How many drivesyou get dependson your environment,but on my systemI get
five underCP/M (C:,D:,E:,F:,andG:), andthirteenunderLocoScript(C: to L: andN:
to P:).

To enableJOYCEDRV, copy the file JOYCEDRV.FID to your start-of-daydisc
image.For example:

� StartJOYCE.

� SelectCP/M from thebootmenu.

� WhentheA> promptappears,press[f9], then[f2] (Disc), thenchoosethe“In-
sert”optionfor driveB:. Click on “disc file”.

� In thefile chooserthatappears,click “Systemdiscfiles”, then“utils.dsk”. Then
click OK.

� Back in the f2=Disc menu,choose“EXIT”. ThenpressESCto leave themenu
system.

� Backat theCP/Mprompt,typePIP A:=B:JOYCEDRV.FID

� Press[f9], then[f5] to reboot,andconfirmthis.

� SelectCP/M from thebootmenu.

� JOYCEDRV shouldnow list availabledrives.If not, thenyourversionof CP/M
is too old.

If you try to useadiscimagethatJOYCEDRV cannotunderstand,youwill notbeable
to accessit. UnderCP/M,you will getan"invalid drive" error;underLocoScript,you
will geta "FID error".
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6.8 PCKEY

Syntax:

PCKEY keyfile

or:

PCKEY keyfile fidfile

PCKEY is usedto alter themappingof PCkeys to PCWkeys. You mayneedto use
thisutility if yourkeyboarddoesnothaveaUK layout,or youareusingalaptopwhere
somekeysaredifficult to getat.

WhenPCKEYis givenoneparameter, it will readthekeyfile andmakethechanges
immediately. Whenit is giventwo, it will compilethekeyfile into a .FID file, which
canthenbeput on a start-of-daydiscandwhich will make thenecessaryassignments
every timeJOYCE is started.

Theformatof thekeyfile is a seriesof lines;eachline reads:

pc-number modifier pcw-number {comment}

pc-number is thenumberof thekey. For a full listing, seeAppendixB.

NOTE: ThesenumberschangedbetweenSDL 0.8 andSDL 0.10;so if you are
upgradingJOYCE from aversionwhichusedSDL 0.8,youneedto rewrite your
PCKEYfiles.

modifier mustbeN, for compatibilitywith theold DOSversionof JOYCE.

pcw-number is thePCWkey number. Thesearelistedin thePCWmanual.

So,a typical line might read:

27 N 8 ESC goes to EXIT

6.8.1 Notes:

1. Thekey mappingyou havesetremainsuntil youexit JOYCE.

2. Theoptionin theSettingsmenuto swapCTRL/ALT andBackspace/Deleteuses
thesamemethodasPCKEY. It is probablybestnot to mapthesefour keys.

3. Key 256bringsup theJOYCE menu.Key 257bringsup theExit Confirmation
screen.

4. If youuseVGACOMto switchinto VGA mode,notethatkeyssetupby PCKEY
don’t affect thekeyboardin VGA mode.
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6.9 QUIT

Syntax:

QUIT { number } { [O] }

QUIT will exit JOYCE. With no parameters,it will checkwhethertherearefiles on
driveM: whichmayneedsaving, andif thereareit will askfor confirmation.

Thenumberparameteris theerrorlevel whichJOYCE shouldreturn.If thereis no
numberparameter, JOYCE returns98.

The[O] optiondisablestheM: drivecheckandquitsimmediately.

6.10 REDIR

REDIR allows you to useoneor morePC directoriesasdrivesunderCP/M. Seethe
separatefile REDIR.DOCfor moreinformation.

6.11 RTC

Syntax:

RTC

or

RTC [C]

RTC readsthePC’s built-in clock. It canbeusedin two ways.

RTC by itself will setthePCW’sclock from thePC’sclock. Thetiming of thePCW’s
clockwill thendependonthespeedof emulation,whichis anotherwayof saying
thatit will graduallydivergefrom thePC’s clock.

RTC [C] links the PCW’s clock to the PC’s clock; it will be set to the correcttime
wheneverCP/Mreadsit.

6.12 VGA and VGACOM

VGA.FID allows CP/M programsto make direct useof the PC screenandkeyboard.
Thisgivesmoretext on thescreenandfasteroutput.

OnceVGA.FID hasloaded,typeVGACOM ON to activateit, andVGACOM OFF
to deactivateit.

YourPCWscreenwill now be100columnsx 36 lines.Nearlyall thenormalPCW
escapecodesaresupported,which shouldenablecharacter-basedprogramsto be run
(don’t runDISCKIT, anddon’t rungraphicalprogramslike StopPress!).Sincescreen
outputis now beingdoneby thehostPC’sprocessor, youshouldnoticeanimprovement
in speed.

Thefollowing escapecodeswork differentlyin the800x600VGA mode:

ESCb / ESCc setcolours(sothenumbersin thePALETTE commandactuallyhave
meaning).

ESCy sets32x90mode.

ESCz sets36x100mode.
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6.13 XPALETTE

Syntax:

XPALETTE b f

or:

XPALETTE br bg bb fr fg fb

XPALETTE takesadvantageof the colourson a VGA screento allow the PCW to
displayin any colourscheme,not justblackandwhite.

Theversionwith two parametersworksthesameway ason a CPCor a Spectrum
+3 (thoughneitherof thesehasasmany coloursasJOYCE has). For example,on a
CPCyoumight type:

PALETTE 2 63

to getwhite text on abluebackground.So,in JOYCE, type

XPALETTE 2 63

andthescreencoloursobedientlychange.
The versionwith six parametersallows any colour in the 24-bit rangeto be se-

lected,ratherthanjust 64. Insteadof a colourbeingrepresentedby onenumber, it is
representedby three:

XPALETTE 0 0 32 255 255 251

will giveyou a verydarkbluebackgroundanda foregroundwith theslightesttingeof
yellow.

XPALETTE doesnot mind how thenumbersareseparated(with commas,spaces,
*s or whatever)andacceptsHex numbersprecededwith & (128= &80 etc.).

Note! UnlikePALETTE 0 0, XPALETTE 0 0 reallydoesselectblackonblack.
This is not recommended.

7 JOYCE utilities (PC hosted)

If you don’t want to useJOYCE’s own methodsfor convertingbetweendiscfiles and
imagefiles,you canalsousetheDSKTRANS program,which is installedwith JOYCE.

Thecommandto useis either:

dsktrans /dev/fdn dskfile
- Floppy discto imagefile

or

dsktrans dskfile /dev/fdn -otype floppy
- Imageto floppy disc.

DSKTRANSisn’t asversatileasCPCTRANS(for example,it canonly handlediscsin
recognisablePCWor +3DOSformats)but it doesn’t needtelling whatsortof discit is
using,andit is a native(not DOS-hosted)program.

To copy a MicroDesign3 protecteddiscwith DSKTRANS,add“-md3” to theend
of thecommandline.
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7.0.1 MD3 discsand WindowsNT / 2000/ XP

Windows NT, 2000andXP will flat-out refuseto readMicroDesign3 programdiscs,
owing to thecopy protectionusedon them.Thereis no way to make JOYCE capable
of readingthem,shortof creatinga new floppy discdriver for Windows itself. To read
in MD3 discson thesesystems,youwill needto bootDOSfrom a floppy discanduse
thesuppliedMD3TRANS.EXE:

MD3TRANS x: dskfile

andanswer’I’gnore to any errormessagesthatmightappear.

8 RecentChanges

New in v2.0.2:
� Bugfix: BlankMYZ80 harddrivefilesarecorrectlyformattedratherthanleft as

zeroes(Unix) / randomdata(Windows).

New in v2.0.1:
� Bugfix: emptyXML filenamenodesin theconfigurationfile (eg: <output></output>)

donot crashJOYCE.

� Bugfix: extendedDSK filesactuallywork (thanksto Thierry Jouinfor this fix).

New in v1.9.9:
� Windowsserialportemulationis now usable.

New in v1.9.5:
� Windowsserialportemulationimproved,thoughit still isn’t verygood.

� Customscreencolourscanbesetthroughthemenusystem.

New in v1.9.4:
� Dot-matrixprinteroutputcannow bein PostScriptformatratherthanPNG.

� Daisywheelemulationadded.

� Bugfixesin the100x36text screen(asprovidedbyVGA.FID / VGACOM.COM)

� Partial andbuggyserialport supportunderWindows.

� Floppy controlleremulationchangedso that .DSK files canbecreatedandfor-
matted.
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New in v1.9.3:
� JOYCE cannow readMicroDesign3 discs(exceptonWindowsNT / 2000/ XP).

� It is possibleto mapthePCW’s floppy drivesdirectly to thePC’sfloppy drives.

� Bugfix: Thekeypadminuskey now correctlymapsto thePCW“[-]” key.

� Bugfix: No DirectSoundcrashwhenJOYCE terminateson Win95.

New in v1.9.2:
� It is now possibleto setthePCWmemorysizeat startupwith the“-m” option.

� Soundoutputadded.

Bugfixes:

� Fix for incorrectcoloursonsomeWindowssystems.

� Thefile choosernow worksproperlyin theWindowsversion.

New in v1.9.1:

Windowsversioncreated.

New in v1.9.0:
� JOYCE hasbeenthoroughlyoverhauledandrewritten in C++.

� TIMINGS.COM is no longernecessary. Thespeedof JOYCE is now setusing
the“General”optionfrom the[f6] settingsmenu.

� Themenusystemis entirelynew.

� CPS8256emulationhasbeenadded.

� Dot-matrixprinteremulationhasbeenadded.

� Thedisccontrolleremulationhasbeenrewritten from scratch.It shouldsupport
discimagefiles in theCPCEMU“extended”format.

� TheZ80 emulationis now IanCollier’s codefrom xz80.

� The AMX and Kempstonmouseemulationare now much more usable,even
without theauto-patchmode.
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A For UNI X systemadministrators

Firstandforemost,don’t run JOYCE as the root user! JOYCEgivesthePCWprograms
within it variousmethodsto accessthe hostfilesystem;it is entirely possiblethat a
maliciousPCWprogramrunningwithin JOYCE coulddamageimportantUNIX files.

It is possibleto setup a system-wideinstallationof JOYCE with default settings,
bootdiscsandotherdiscs.To do this,first setup thedesiredconfigurationasanormal
user. Thencopy thefollowing files:

� From~user/Joyce to /usr/local/share/Joyce: joycehw.xml

� From~user/Joyce/Boot to/usr/local/share/Joyce/Boot: boot*.dsk
andjoycebt.xml

� From~user/Joyce/Disks to/usr/local/share/Joyce/Disks: Any
other.dskfiles thatshouldbecommon.

Thiswill thenbecomethedefaultconfigurationonyoursystem.Userswill still beable
to changesettingsor addadditionaldiscs;thesewill besavedto their local configura-
tion directories.

B Keyboard codes

Notethatmany of thesekeys don’t exist in a standardPCkeyboard.For example,the
PCkeyboardhasno “$” key (it usesSHIFT+ 4 instead)soassigningcodesto thatkey
will havenoeffect.

Code Key

8 Backspace
9 Tab
12 Clear
13 Return
19 Pause
27 Escape
32 Space
33 !
34 “
35 #
36 $
38 &
39 ’
40 (
41 )
42 *
43 +
44 ,
45 -
46 .
47 /
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48 0
49 1
50 2
51 3
52 4
53 5
54 6
55 7
56 8
57 9
58 :
59 ;
60 <
61 =
62 >
63 ?
64 @
91 [
92 \
93 ]
94 ^
95 _
96 ‘
97 A
98 B
99 C
100 D
101 E
102 F
103 G
104 H
105 I
106 J
107 K
108 L
109 M
110 N
111 O
112 P
113 Q
114 R
115 S
116 T
117 U
118 V
119 W
120 X
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121 Y
122 Z
127 Del
256 Keypad0
257 Keypad1
258 Keypad2
259 Keypad3
260 Keypad4
261 Keypad5
262 Keypad6
263 Keypad7
264 Keypad8
265 Keypad9
266 Keypad.
267 Keypad/
268 Keypad*
269 Keypad-
270 Keypad+
271 KeypadENTER
272 Keypad=
273 Up arrow
274 Down arrow
275 Rightarrow
276 Left arrow
277 Insert
278 Home
279 End
280 Pageup
281 Pagedown
282 F1
283 F2
284 F3
285 F4
286 F5
287 F6
288 F7
289 F8
290 F9
291 F10
292 F11
293 F12
294 F13
295 F14
296 F15
300 Num lock
301 Capslock
302 Scroll lock
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303 Rightshift
304 Left shift
305 Right control
306 Left control
307 RightAlt
308 Left Alt
309 RightMeta
310 Left Meta
311 Left Windows
312 RightWindows
313 Mode/ Alt Gr
315 Help
316 Print screen
317 SysRq
318 Break
319 Menu
320 Power
321 Euro
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