RAM FI

The STAT command can be used to
hide disk files from prying . eyes.

CP/M STAT Command Tip
by Thomas Hardy

pletely hidden.
To see them again through the use

When you type in STAT *.* $SYS on of the DIR command, type STAT *.*
CP/M systems, all disk files are com- $DIR.

This short program displays lettering
in a 3D-perspective fashion. It dis-
plays the selected phrase in the bot-
tom corner of the screen and scans
over the actual characters. If the pixel

BBC 3D Lettering
by Andrew Smith

being scanned is white, then a value
of one will be registered by the
POINT(x,y) line. From this, the char-
acter is built up after being slightly
modified for perspective.

® 10 REM Perspective type lettering
20 REM February 1986
30 REM Andrew.F.G.Smith.

’ 50 MODEL:SX=40:VDU 19.2,3;0;
60 XMX=6:YMX=l:Col%Xm2
70 REPEAT

[ ] 80 PRINT"Enter phrase:":INPUT K$
90 CLS

PROCTEXT(K$,100,600)

PY 110 PRINTTAB(0,30):"Save

pec 3000 78007):PRINT"OK."

120 UNTIL ©

° 130

140 DEFPROCTEXT(SS.AX,BX)

150 DX=0:EX=~AX:CCX~LEN(S$)-1:GCOL 0,ColX

160 PRINT TAB(0.30):S$:STRINGS(38-LEN(SS$

* 170 FOR UX=1 TO LEN(S$)

180 FOR YX=0 TO 32

190 POR 1IX=DX TO DX+32

[ ] 200

210

220
230

L4 240

250

260

the screen?":IN

NEXT IX

AX=AX+CCX

NEXT YX:EX=EX+SX
AX=EX:DX=DX+32:CCX=CCX-2
NEXT UX

ENDPROC

IF POINT(IX.YX+32)<>0 THEN PLOT 69, IX®XMX+AX, YX®YMX+BX [ ]

PUT Q8$:1F Q$="Y" THEN OSCLI("SAVE pers o

.

g d
DECWRITER LA34-30 CPS
KEYBOARD PRINTER

USEDWITH
30 DAY
WARRANTY
m DEREK HALL,
UNIT2.CENTRIC CLOSE.,
01-6371355 OVALROAD. LONDON NI1.

by Terry

The Memotech computers have a
‘front panel’ display of registers for
assembly language program debug-
ging. There are several commands
available on this front panel, but one
that is missing is a memory FILL
command. Memotech has provided a
call in the ROM routines to a RAM
i location (FEXPAND) to allow expan-
sion of the available commands. If a
jump is placed at this location to the
code to be executed, this will add a
new command.

The FILL command checks for a

Memotech MTX PANEL Fill Utility

Trotter

valid command, in this case F, and if
found, continues with the FILL com-
mand. Otherwise, it returns to the
panel commands.

The program starts by transferring
the rest of the program code to high
memory, resetting the stack limit,
setting up the jump, and returning to
Basic. The utility is then safe in
memory.

When the command has been acti-
vated by F, it will prompt for a start
address, an end address, and a FILL
value.

T

! -

le 10 CODE [ ]
! 4007 FANEXT: LD DE, £FEFQ iP2int to where we will be

° 4004 LD (£FA3Z),DE jchange stack limit L]
:] 4905 LD (£FASF),DE j-hange panel expand bytes
e 4012 LD HL,FILL ;point to the start L
| 4915 LD BC,£27 ;how many bytes to move

K 4?18 LDIF jmove them ! b
‘I 4014 LD A, £C3 iset up the jump tao fill

401C IE)
“. Cc LD C(£FAIE), A °

TR

WORDIBRAEESST
SERLOCOSCRIBE
INSTRUCTION
1@8;( S SYSTEMSS Q

\ns\%m :3'1\*7‘4%“ e

sy

CeYatalet S tekniea

R IT O

Isn’t it always the
way...just when
you've bought one,
another turns up
cheaper...
compuTER

99 PARK STREET LANE  BRICKET WOOD
HERTFORDSHIRE AL22JA

0727-72790

‘Never Knowingly
Undersold’
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: L 401F RET
4020 FILL: LD A, (£FD7D3 jwas the last character a "F" 7
‘ . CP "F" °
p RET NZ s1f not return
RST 28 sprint Fill and get bytes ~
| [ DR £AR : [}
; DE "Fil", £EC jlast byte has bit 7 set to 1
' PUSH BC jsave the start address on stack
| COMPUTER L] FST 28 iprint To and get bytes e
DE £AR
) ST A N D S ° DB "T",£fEF j;last byte has bit 7 set to 1 °
FUSH EC jsave the end address on stack
" RST 28 jprint "With" and get byte
From£65.00%- VAT ° DB £AE .
ATl range of 4034 DB "Wit", £E8B jlast byte has bit 7 set to 1
moderately-priced robust <4038 b A,C jfetch the byte into A
units for offices. schools [ 4039 FOF HL jget the end address L
and computer rooms <403A POF DE jget the start address
Duratie teak nusn iaminated surfaces. rugged steel ° 403k AND A jclear carry flag
‘(;ames Simpie assembiy Mrrou;‘:oo\s , 403C SBC HL,DE jcalculate how many bytes .
puonal features inciuce » « » Modesty panels « o « 403E M :
Storage shelves es« VDU turntables « « « Security 403F tg g't iset up ltength in EC
devices » o « COrner units - » « Double roller castors L N ’ L]
» » « Monitor sheives. 4040 LD H,D iset up start address i1n HL
' ® ~15 a:$0 sLCphed custom-wired . 40“"’; LD L,E X
[ ) 3 sanal computers and instrumentation 4042 LD (DED,A ;fill the first byte o
a'p Service Centre 4043 INC DE ipoint to the next with DE
< D WA 408 Pet-adustabie gucing feel ° :g:g :;211_9 ifilt the rest °
0. SYSTEMSLTD .
s2.220:C ose ° Symbols: °
2 SurrevKT3CAN FILL 4020 FANEXT 4007
3N 93 222S 0r 3209 Twiex 295300
CHEAP "|  Example output from Spectrum Clobeplotter  |°
SOFTWARE ) )
. : , ) Y °
: We have an enormous range of »
i cut-price software to run on most ° .
popular machines
GAMES o [}
; APPLICATION PROGRAMS
: LANGUAGES * .
BUSINESS PROGRAMS
\ [ ] ®
! Send for your FREE
catalogue to: . .
L4
Maple Micro ||| .
1 .
Associates . .
: FREEPOST, PO BOX 17
. , [ ]
P CWMBRAN .
b GWENT NP44 3YZ o .
[ J L]
i
DUST COVERS | ||° *
i
: (MADE OF PRCOFED NYLON) ° °
i Apricot PC or Xi ~— 9" monitor —£7.00 ] L ]
} -— 12" monitor — £8.50
i Apcicot XEN -— 10" monitor — £8.50
g -~ 12" monitor — £8.50 ° ®
j Apricot Frange -— 9 monitor —£7.00
i — 10" monitor — £8.50
~ 12" monitor — £8.50 ° 'Y
1BM PC — £8.50
IBM AT — £9.50 b .
K % OLIVETTI M24 dust covers #ict! °
Monoscreen L
Calourscreen
AN ° L4
Monoscreen 55065 —£8.50
Colourscreen 550 555 — £9.50
o [ 4
Large 1ange of priter Lovers aiso avallable which match the computer
covers. e.g Brother Caror Epson uk: Olvetts Riteman, ete From £4.50. ° o X L4
Other business maching cowers 4 avatile, please enguire B > = 3 Fese e T APOREY L AT T
8BD COMPUTER COMPUTER DUST COVERS o
The Standish Centre, Cross Street, Standish, Wigan WN6 0HQ L
Tel {0257) 422968 Trade enquiries welcome !
. o
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flemotech MTX PANEL
Fill Amcndment
by Harrie Winands

This listing gives some changes and refer to that for instructions and use.
impraovements to the utility published The marked portions of the listing
in ‘Program File’, PCW June. Please are the important changes.

1@ CaDE

[ ] °
4297 IMPFIL: LD DE,#F6FQ jpoint to where we are
a00h LD (WFA92) ,DE ichange stack limit

® 4Q0E LD (#FA9F) DE jchange panel expand bytes Y
4912 LD HL,FILL ;point to the stard
4015 E> LD BC,#29 j;how many bytes to move

®! sp18 i L{DIR smove them ! [ ]
AR1A LD A,#C3 ;set up jump to £il}
4@1C LD (WFASE) A

® Lair RET b
4028 FILL: LD A, (#4FD7D) jwas the last character a "F" ?

ol 4023 CP “F" °
4Q25 RET N2 3i¥ not return
4026 RST 28 sprint "Fill" and get bytes

[ ] 4227 DB #AB ®
4028 DB "Fil" ,#EC :last byte has bit 7 set
AD2C PUSH BC ;save the start address on stack

®| ao20 RST 28 iprint "To" and get bytes ®
A2 CB #AB
402F DB “T",#EF ;last byte has bit 7 set
4031 PUSH BC ;jsave the end address on stack L4
a@32 RST 28 3Print “With“ and get byte

Y 4033 DB #AB ®
4934 ) DB “MWit",wEB slast byte has bit 7 set
4038 LD A,C jfetch the byte into A

) 4039 POP ML sjget the end address ®
403A POP DE sget the start address
4938 AND A jclear carry flag

& ao3c SBC NL,DE jcalculate how many bytes ®
AQIE | - REY C sdon’ t §ill i end address below start address

° 4Q3F LD (DE),A ;4111 the first byte
449 | RET Z sonly one byte to fill if zero length L4
4041 LD B,H ;set up length in BC

o] 4042 LD C,L PY
4043 LD H,D iset up start address in HL
4p44 LD L,E

[ ] 4045 INC DE jPoint to the next byte with DE [ ]
4946 LDIR 5111 the rest
4248 RET

o L J
Symbols:

° FILL 4820 IMPFIL 4087 )

Commodore 64 OLD
Routine
by Andy Lunness

‘Ints short program provides an OLD it. If you accidentally delete a prog-
command to recover Basic programs ram, type SYS 49152 and it should
once they have been accidentally reappear.

NEWed. To use it, loacd it in and run

L } 1@ X=4uls7 °

® 7¢ REAL m:lFA=-1 THEN €80 Py

° 3¢ FOKE X,f:X=x¢]:60T0 2@ °

° 4 LATA 165,43,104,44,133,34,132,3%, 160 °
50 DATA 3,200, 177,34, 208, 251, 20€, 152,24

° .
£6 LATA 1@1,34,160,6,145,43,165,35, 185

[ ] [ ]
7@ DRTA @,200, 145,43, 136, 162, 3, 230,34

® 'y
8@ DATA 208,2,230,35, 177,34, 208,244, 20"

° °
99 UATA 208,243, 165,34, 105,02, 133,45

L J ]
10@ DATA 165,35, 105, @, 133,46,96,-1

'y e I’
100€ PRINT"TYPE SYS 49152 10 RECOUER

b A BASIC PROGRAM, " °

TOP BRANDS — LOWEST PRICES q
SAME DAY DESPATCH — Panic Deliveries within M25 ares
Prices per box (L)

§.25" DISKS Boxed 10's -4 59 10~
Datalife 525  S:Side D Dens 12.50  12.25 12.00
Oataiife 650  D:Side B Dens 1575 1550 18.2%
Datafite 557 0/Side Q Qens 2095 19.95 19.45
Datalife HD  D/Side H Dens 3495 34.00 32.95
Dysan 104/10 S/Side D Dens 14.50  14.00 13.50
Dysan 104:20 0:Side D Dens 1875  18.25 11.75
Dysan 20420 D Side Q Dens 2475 24.25 23.50
Dysan UHR 110 Side H Den 38.45  37.55 36.50
5.25" DISK BOXES & ACCESSDRIES 1-4 59 10~
Rexel Lockable Box 40 Cap 1335 12,95 12,53
Rexel Lockable Box 80 Cap 16.30  15.75 15.29
5.25" Wead Ciean Kit with fiuig 1490 145D 1400
Disk Mailers, strong board HO{ 5.20 470 425
Disk Labeis 5 colours {per 100 5.50 500 450
PAPER & LABELS 1-4 5-9 10~
117 x 9.5 1 pt 60g 2000 sheets 11.00 10.50 1000
117 x 9 5" 1 pt 70g 2000 sheets 12.06 11.50 11.00
117 % §.5" 2 ot NCR 1000 sheets 12.80  17.40 16.60
89mm x 36 1 on web 20C0 1.8 10.55 16.05
102mm x 36 1 on web 2000 12.00 1145 10.90

102mm x 36 2 on web 2000 9.5" 11.05  10.5% 10.0%
102mm x 49 2 on web 2000 9.5” 12.00  11.45 10.50
FARBIC RIBBONS  (per Ribbon) 3+ 12+ 36+

Anadex 95009600 262 530 490 455
Brother HA1S pri3 2.85 2/ 245
Canon PW1156: 1080 223 275 255 235
Centromcs 150152 328 2.15 200 185
Diablo Hytype Il 205 2.20 205 190
Epson LX80 454 2.50 230 215
Epson MXRX/FX 80 3 21t 245 23
Epsan 100 Series 320 375 345 320
Epson LQ1500 409 400 365 340
annesman

MT100:110 351 375 345 320
OKI M8082A/83A 66 1.05 95 9%
OK! Microline 84 87 2.70 250 2.30
Taxan Kaga KP810 23 275 254 235
MULTISTRIKE

RIB3ONS (Per Ribbon) 6+ 12+ 36+
Brother HR1 562M3 2.3 210 195
Brother HR15:25 695MS 2.85 265 245
Diablo Hytype 11 S67MS 1.70 1.60 1.45
Juki 6100 562MS 230 210 195
Qume Sprint | 570MS 135 125 115
Qume Sprint IV B664MS 2.25 205 19
Qume Lenerpm 20 1.4 130 1%
R»cnh 1300 1600 B91M: 1.80 165 1.5

D CARRIAGE THEN VAT AT 15 00%

Postage per Qrder - Oisks 250 200 250
Postage per Order — Disk

Boxes 2% IW 4N
Postage per Order - Ribbons 1.50 3.00 5.00
Carriage per box — Paper 350 CALL CALL
Carriage per box - Labels 200 CAL CAL

Contact us for Desks, Printer Stands & Acoustic Hoods
Telephone éour order - anyhme

COMPETITIVE COMPUTEH
SUPPLIES
FREEPOST ORPINGTON

KENT BR6 98R
WHATEVER YOU WANT 1O SUY GIVE COMPETITIVE A TRY

WIN SHARES IN A

GOLDMINE!

WHEN YOU BUY 3M DISKETTES

Write or telephone for the best 3M
prices and you will receive one
entry form for every 10-box of 3M
diskettes you order from

CAROUSEL TAPES
3 PARK PARADE
STONEHKCUSE
GLOS GL10 2DB
Tel 045382-2151
Closing date for entries
30 September 1986
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~minimalchangestothe
codessentin GRMODE and
atthebeginningtosetthe
linefeedspacing,itshould
alsoworkwithotherdot
matrix printers, such asthe
Seikosharange.

theimagetobedumpedto
theprinter.

There are two methods for
relocatingtheroutine: either
the Movefacilityin PANEL, or
asimpleroutineas shown
below.

Theroutineisfully
relocatable.ltcanbeloaded
normallyandthenrelocated
toasuitablememory block
t loadinganother
i 3. amwhichwill produce

My own Star Gemini 10X Symbols
Relocationroutine
4000CODE
89E0 LDBC,£95 ; lengthofroutine
89E3 LDDE, 63900 ; startlocationofrelocated routine
89E6 LDHL,£8007 ; startiocationofroutine
89E9 LDIR
89EB  RET
printertakes 30secondsto Thescreendumproutineis
produceascreendump. thencalled by RAND USR

(startaddress): forexample,
fromaboveroutineRAND
USR{63300).

APuttock

Samplescreendump

a0 CALL £0CES
804D L0 B, %

804F CALL COCES

aos2 m 4 Bo back to Sraw the nwnt line 4
0034 ENDY L0 8,27 § Send ESC,& to reinitislize the printse’s contditiane
8054 CALL £OCES

foad LD B,64

B0 CALL £OCES

BOSE 13 § ket 0.8, continue working

805¢ REY 3 Return ta BABIC

8060 GETCHs LD W, £FDF7 3 Rewad the eight bytes reprewenting & charactar into
8063 LD 8,8 5 successive locations using INI, unfartunstely INIR
8063 X%t 3 works too (ast to produce relisble results

8047 IMP1 INI

8049 IR NZ, TNLP

8048 R At

04D DECODES LD C,8 3 Send a character to the printer tolusn by colusn
B06F D4 Lo 8,0

8071 o 8

BO73 B¢ orR O § Locations used by PANEL for storing temposry

BO7Y DEC ML } register valuss are used to store the character
8076 RLC () 3 currantly being decoced and the cheracter count
8078 JR NC,NSETS 3 thiw (s done to allow Full relocatability

8074 T 7.8

8E
BO7C NEETB: OR O ¥ The decoding iw achiwved by rotating each of f.:rg

007E c D § bytes which make up a charscter end setting a
807F IR Z,86MD 5 in the B register i¢ the carry flag is sat.
2081 » 3 The B register (s also rotated and thus the coluen
Boas JR D2 } ecan of bita is put into the B register

BOLY SENDY  CALL £OCEY § 1t 1% then sent to the printer

bt LD HL,EFDIF | fet HL for the next column

BoBy . pEC C 3 I the character finiwhad

808C JR NI,D1L 1 No 1 6o back and do next caluen of bits

SO LD ML, (EFDOFS § Yem 1 tncrwmant the cheracier count and raturn
BO91 LD DE, L0001 | uwing the JR RZ statewen?

2094 ADC W, DE

80m8 LD (£FDOF) L

£y JR RZ

8098 RET

Symwbol as

GRMODE BOXE SETCH 8060

LOOP 9O DECODE a06n

Ry w027 Rz 8029

[ 8034 D1 BOSF

D2 2073 NOETH e07C

HSEND  §OBS P 8067

aUSRfunctionforForth -

Listing of routine to produce above

1000 VS 4: CLS
1010 FOR X=0 TO 255
1020 FOR Y=40 TO 140 STEP S

1630
1meg
+LETY

I=1/¢((X=130) 7/125)~2+0,.01)
G=ABS (Y-40) 22.55

R=EXP (((6~-130) /125) ~2+0.02)
1u50 LET R=R"3

1070 LET Z=I/R

1080 PLOT X,Y+Z

1090 NEXT : NEXT

Memotech MTXscreen dump

by A Puttock

10 cong

8007 LD A,0 5 flet up VDP to reed tha contents of VK 4

8009 oUT (23,8

800 oUT (2,4

800D o1 1 Stop any interrupts upsetting the scraen dump
800K LD ®, 27 v Output ESC,A,8 to set tha linefesd to 8/72 inches
9010 CALL £OCES 3 Usad to output dats in B registar to the printer
8013 LD 8,83

8013 TALL £OCE3

BOL16 Lo e, 8

8018 CALL EOCES

8ot LD H.,£0000 §j Zwro ssacry locations uned for character count

LD (EFD9F} W

BO23 IR GAMODE + Set printer to column wcan graphics mode

BOXS LOGM:  JR GETCHM 3 Rwad a character from the screen

8027 Riy JR DECODE 3 Decode and print the charecter

8029 A2y LD ML, (EFD9F) | Bet character count

802C LD AL

802D AND £1F i Is it the end of & line 7

B02F IR NI,L00P 3 No ) 60 and dual with the naxt character

8031 LD B,10 3 Yes & then output & line fesd

8033 CALL £OCES

8036 LD M, (EFDIF)

8039 id A3

8038 P K i Has the whole screen been dusped ?

03¢ IR 2,END 3 Yes : then go and tidy up end return

BO3E GRAODE: 1D 8,27 1 No s put the printer back in graphice sode for
CALL LOCE3 4 ancther line

BO43 0 B, 75 3 Graphics modm is cbtsined by sending the followtng

8045 CALL £OCE3 3 ESC,K,n1.n2,... Qiving & column wcen of 2568nZent

8048 o 8,0 3 columng Dé ane Bit width

Acornsoft Forth

Missing from Acornsoft
Forthforthe BBCaretwo
veryusefulwords: CALLand
USR.

Botii ofthese primethe
6502 registerswith values
andexecuteamachinecode
JSRto aspecifiedlocation.
USRuaiffersfromCALLinthat
itreturnsavalue computed
fromtheA,X,YandP
registerswhenthe routine
ends.

Hereisascreento provide

users.
Notethatifyoudonotwant
anyvaluesreturnedonthe
stackfromthe machine
code (thatis,youwant CALL
insteadof USR), omitlines 10
through 14 ofthe screenand
insertthefollowingatline 10:
NJSR,XSAVELDX, NEXT
JMP.
Remembertoloadthe
assemblervocabulary
beforeyoucompilethis.

RichardClarke

SCR £60 3CH

- O

4CE£LDA,NSTA,
BOTLDA,N1+ STA,

INX,INX,0£LDY,

N4+1LDX,N5+LDA,

(AUSRwordfor Acornsoft Forth)
HEXCODE USR/{a/x/y/addr . . . a/x/y)

BOT1+LDA, N2+ STA,

2

3

4

5

6 BEGIN,BOTLDA,N3+ ,YSTA,

7 INY,INX,INX,3ECPY,0=UNTIL,

8 XSAVESTX,N3+LDY,

g

NJSR,N 1+ STA N3+ STX,N5+ STY,
11 Of£LDA,NSTA N2+STA,N4+STA,

12 XSAVELDX,0£LDY,BEGIN, DEX,
13 N, YLDA,00,XSTA,INY,

14  6£CPY,0=UNTIL, NEXTJMP,

15 END-CODEDECIMAL

Dragon graphics
page

Agraphicspageonthe
Dragon 32 maybesaved
quitesimply usingthe

CSAVEMcommand. O
graphics, pageinPWV
residesbetween *’
(&H0600)and 77
(&H1E00).
Thustor
thetape
thegraps.
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David Miles takes an
objective fook at the
MTX-500.

Table 1. 0 2000 4000 8000 C000 FFFF
Front
1 /51
Page 0 8K panel 5 ,ZRAM g?,\ob: 2 500/512
Monitor | gom (gk) | > RAM on
ROMon =g sic all
Page 1 sgges ROM 2:5 RAM | pages
(8K) 4 °"
Table 2.
06 00 0A 00 80 FF
Length of line Line number Token for Rem End marker

LD HL,100
LD DE 10
LD X 32768
Fing Length LOOP. LD COX+0)
of Line LD BX+1)
XOR A
Line Length cPC
=0 RET Z
Change 1o new LD (X + 2L
Line Number LD (X + 3H
Add Line Length
to Mem Posnter ADD 1X.8C
Add Line Increment ADD HL, DE
to New Line Number JR LOOP

I HAVE HAD MY MTX-500 since late
November and I have found it to be an
exceptional machine, second only to the
BBC.

The ROM is well-structured — unlike the

sy layout of the Spectrum ROM — and
this gives it the advantage of speed. However,
there are bad features with every machine; the
worst feature of the Memotech being the
inadequate error messages. The cassette
routines are also poor — in ROM between hex
addresses 2AEE and.2B2F on page 1 —
consisting of simple Load, Save and Verify
routines with no provision made for Saving

machine code, arrays, etc. The Circle
command produces an ellipse, like the
Oric-1.

This is not a programming error, but in the
MTX-series the pixels are stretched laterally,
so if a circle is plotted by Sin and Cos —
which incidentally are faster than the BBC’s
mathematical functions — it will still end up
as an oval.

The memory of a MTX-series machine is
available on 16 64K pages, though only pages
0and | are used in the unexpanded computers
— see table 1.

"he disadvantage of paged ROM is that it is

ficult to keep jumping from one page to the
next. For example, you cannot disassemble
the Basic ROM on page 1 from the front
panel because this is using page 0. The
method to apply is to Poke the ROM routines
into free RAM on page 0, so that it is possible
to study that memory area from the front
panel. The 8K monitor ROM contains the
vital functions needed to set up the system
ready for programming as well as all the
graphics routines.

B st
T s

[

By disassembling the system-C 8K Basic
ROM, I have discovered that the MTX-series
use a token entry routine like the Sinclair and
Commodore machines. This means that each
Basic command, string or function has a
number in a token table from 128 to 255. As
the character codes of the function keys are
between 128 and 144, they generate the first
16 tokens, eg., F1 is key 128 and Rem is token
128. By typing Fl and pressing Return, the
word Rem is interpreted.

Print out Basic commands

The program will print out the Basic
commands, character codes and jump
addresses by Peeking the token table:

10 REM * TOKEN TABLE PEEKER *

20 LET TJUMP =9975:LET CHAR =127

30 FOR A=9531TO 9974

40 LET Z$ = CHARS(PEEK(A))

50 IF ASC(Z$)>127 THEN LET
Z$ =CHARS$(ASC(Z$) - 128) +
CHR$(9)

60 IF ASC(Z$)<32 THEN LET Z$ =
CHR$(9)

70 PRINT Z§$;

80 IF RIGHT$(Z$,1) =CHR$(9) THEN
GOSUB 100

90 NEXT A

100 LET M =PEEK(TJUMP):LET
N = PEEK(TJUMP + 1)
110 LET ADDRESS =N*256+M
120 LET CHAR=CHAR+ 1:LET
TJUMP =TJUMP + 2
130 IF CHAR,193 THEN LET

ADDRESS =0
140 PRINT CHAR, ADDRESS
150 RETURN

The first thing you will probably notice is
that there are six commands in the token table
that are not mentioned in the manual. They
are:

USER, NODE, FK, OFF, INP, FRE

Inp is the equivalent of the Spectrum’s In
command. It reads a byte from a port, for
instance Print Inp(6) reads the keyboard
matrix. Print Fre(X) returns free memory in
the RML research machines but in the MTX-
series it outputs e to the power of x. e is a
constant {2.7128) used as the base for natural
logs and in calculus. User jumps to a user
routine at address 64137 — named User in the
system variables. Node is associated with the

network for when the RS232 expansion
becomes available.

The screen VRAM cannot be directly
assessed. It is addressed by passing bytes
through /O ports | and 2. The necessary
technical information is at the back of the
manual, but try this routine:

10 PRINT = 7

20 FORA=1TO 13

30 READB

40 OUT (1),B

50 NEXT A

60 DATA 72,105,32,77,84,88,32,85,
115,101,114,115,33

A program is stored in the MTX-500 from
hex address 8000 (decimal 32768). If you type
the line:

10 REM,
and then study the area 8000 hex through the
Front Panel, you will see the bytes in table

" As line numbers are held in memory as two
bytes, lines may be numbered as anything
between 0 and 65535. This memory layout

| makes program renumbering a simple affair.

The procedure for entering an assembly
language program is given on page 129 of the
manual.

The two Reset keys, when pressed together,
are supposed to erase the memory contents sc
that the computer can accept another
program. In fact, the program remains in
memory and is just over-written — as an_
examination of the memory at address 8000
hex will reveal. This means that previously
unstoppable programs such as Toado or
Kilopede can now be broken into and listed.
Load in the program, press the two Reset keys
and Poke 64167,1. This Poke makes the
computer “‘remember”’ that it has a program
in memory. The program is now listable

This final routine will print the amount of
memory left in bytes. It should be assembled
into the first program line and called by

PRINT USR(32768) = ‘

The registers used are BC — top of Basic —
and HL — start of system variables.

LD BC, (64167)

LD HL, 64082

SBC HL, BC

PUSH HL

POP BC

RET n
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the 256 character names are each used
three times.

Table interaction is illustrated by
diagram 2. Once you can put together the
various effects possible with the
Memotech’s screen modes, you'll see

VRAM 1800
1820
1840
1860
1880

how they can be used together in PATTERN
programs to obtain some very startling NAME TABLE
effects.

If you missed the first part of the WILL CAUSE THE LETTER

article, back issues are available from the
PCN Back Issues Service, 53-55 Frith
Street, London W1A 2HG.

‘X’ CHARACTER CODEO

he two tables presented here are an
Textension to Keith Hook’s introduc- TABLE INTERACTION
tory article on programming the PATT CHARACTERQ COLOUR
Memotech, which we published last GEN 01234567 TABLE
week. VRAM0000{ 8 2 010000010 VRAM2000( A 1+—COLOUR OF 0
The Memotech offers three display ADDRESS 1|4 4 101000100 2001| A—11—COLOUROF 1
modes which will handle text, sprites or 212 8 200101000 02|A 1
more complex graphics screens, and 3|11 0j«<——30001000 0<————03/A 1
therefore it’s worthwhile spending a little 412 8 400101000 04ia 1
time getting to know them. 54 4 501000100 051a 1
Diagram I shows how mode 2 oper- 68 2 §10000010 05/A 1
ates. As there are only 256 character 7o 0 700000000 gz : ;
codes available at any one time, the 09 c 3
Memotech splits the pattern generator
table into three sections of 2048 bytes, so
0123456 012345617

OWQNNF‘Q
g ; ]

TO BE DISPLAYED AT LOCATION 35 ON THE SCREEN .
WITH BLACK BACKGROUND YELLOW PRINT.

SCREEN RELATIONSHIPS GRAPHIC MODE Il

BY PIXEL 192, 31 [SEE NOTES)
BY PATTERN NAME TABLE — 1898,
BYCOLOUR TABLE 2418,

“LOCATION OFm”

—
COLOUR -
ADDRESSES DlAGRAM 1
| NAME ADDRESSES Y| Y CO-ORDINATE
o | TopLaPEL
2|3|4(5|6|7]|8]9|a{8]c|p|E]|F|10l11)1213}14]15]16]1718l19l1al1Bl1cl1DhE(1F

2000 0
2100 I 8 6
2200 T IT 24 PATTERN
2300 157 3RD SCREEN GENERATOR
2400 % TABLE
2500 48 00~ TFF
2600 56
2700 TT T Ir. [ o4
2800 T T TIT1T1 [
2900 ] 1 7280
2200 LTI T 1T 1] 88 PATTERN
2800 2ND3RDOFSCREEN | | | | I o  GLNERATOR
2000 T T — TABLE
2D00 104 800 - FFF
200 112

120
2F00 - 128
3000 EEEEN 117 1] 1T 136 B
3100 144
3200 BOTTOM 3RD OF SCREEN 152 PATTERN
3300 TT 11T A 160 GENERATOR
3400 i P TABLE
3500 | 1AA T T 176 1000-17FF
3600
3700 184

192
X CO-ORDINATES "y 8 32| |56 | |8 | {108a| [128] |152| |176| |200] |224| | 248
LEFT HAND PIXEL 16 ") 64 88 | 112| 136| 160 184| 208| 232| 256
()} 24 48 72 9% 120 144 168 192 216 240

PCN
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[ ] 489 DATA 129,62,10,24,238,42,92,12%,62,11, 791 L4
499 DATA 24,23:,90,9,9,08,8,9,8,9, 233

° S99 REM °

..... . -+.END QF DATA....ciounu.nen

PY 6909 REM ¥** Start of DEMO Adventure ¥¥% °
4699 REM %*¥ You MUST define GET varibles eg9. V and N %%
619 CLS:CLEAR S@@:DEFINT V,N

o 619 REM %% Disable BREAK key ¥¥%* [ ]
629 POKE 16396,7

° 624 REM %% Verb table at 32384.Noun table follows #* PY
6235 VB=32384:N0O=VB+2%5:E$=STRINGS(3,253)
629 REM %% Make VERB table in VBS. (Max 240 chars) ¥¥%

4 632 VB®="SAVEXATHR"+E$: REM SAVe,EXAmine, THROw L4
639 REM #% Do the same for NOUN table %%

[ ] 649 NOS="HILFIECOR"+E®: REM HIL!,FIEld,CORnN ®
658 A=VB:PO%$=VUBS$:GOSUB&6D: A=NO: POS=NO%: GOSUB&66Q: GOTO689

PY 669 FORI=1TOLEN (POS) :POKE A,ASC(MIDS (PO, I,1))A=A+] Py

679 NEXT:RETURN
679 REM %% Tell

[ ] [ ]
4699 REM ¥% Get command from player ¥¥
799 PRINT“You are in a large field ¢filied with corn.
o Objects A SCARE-CROW":PRINT" L4
——————— > What now ? "j:GET V,N:PRINTSTRINGS(63,45)
[ 4 719 IF V=0 THENPRINT® [ ]
Sorry don’t understand the verb":GQOT0O799
° 728 1IF N=@ THENPRINT® °
Sorry don’t understand the noun”:GOTO790
729 REM ¥*% Jump to decaoding routines ¥
7?38 ON V GOTG 880,839,900 L
® [ ]
899 REM #%* Save Game *¥
819 . CODE FOR SAVING GAME..
[ ] 849 GOTO7900 [ J
° 8359 REM %% Examine ¥¥ °
=112 ..CODE FOR EXAMINE...
893 PRINT"Nothing interesting™
®| 899 GOTO790 L4
® P02 REM ¥% THROW *¥ ®
919 .CODE FOR THROW...
949 GOT0709
[ ] °
P and s0 ON.... °

A/D were the word tables are *¥%
® | 480 POKE 32120,VB AND255:POKE 32121,VB/256¢ ®
699 POKE 32134,NO AND255:POKE 32135,NC/256

MODULA-2 & ADA

We offer Europe's largest selection
of Modula-2 and Ada subset compilers
for microcomputers.

MODULA-2 COMPI1LERS

Modula Corp (MS-DOS,Apple) £ 80
JRT (CP/M-80) £ 95
Volition (various) fram £ 265
Logitech (MS-DOS,CP/M~86) i 380

ADA (subset) COMPILERS

Augusta (CP/M-80) £ 80
Supersoft (CP/M-80) £ 155
Janus (CP/M-80,-86,MS~DOS) fram £ 265
Telesoft (IBM PC-XT) £2500

Prices include delivery, our rnot VAT.
For more information call us.

4 Prigg Meadow, Asnburton. Devon TQ 13 7DF
TEL. (0364) 53499

MTX OLD
by P Walker

! m assured by MTX500 and 512
. d4rammers that one of the major
dangers of programming an MTX is
accidental erasure of a program. There
are three software resets (PRINT USR
(O),RST O and NEW), as well as
hardware resets and misplaced POKEs
all resulting in a lost program and
re-initialised system variables. This
utility provides a much needed OLD
command to restore lost programs
from one of the above-mentioned
causes.

The program should be loaded and
run before programming begins. The
program placesitself atthe top of RAM,

lowers RAMTQP and deletes its own
listing, and is therefore transparent
both to user and system. You can now
typeorioadinaprogram. Whenyouare
ready to start debugging type
(PRINT(USR(49010). If, for any reason,
the program is cleared from memory,
typing (PRINT(USR(49069)) while de-
bugging will restore it.

To run on an MTX500 two minor
changes are necessary:
(1) Change LD HL, 4069 to LD HL, 8069
inline 0.
{2) Change the two occurrences of LD
I1X, 4000 to LD 1X, 8000 in line 2.

L4 “OLD" FACILITY FOR THE MTX 512/508 g
9 CODE ®
L4 LD HL,#4p69 ;START ADDRESS OF "0LD"
LD DE,#8F72  ;ADDRESS "OLD" MOVED TG
° LD 8C, #0076 JLENGTH OF “OLD" P
LDIR SMOVE "OLD" TO #BF72
LD A,#F6 3OFF SET FOR (DJNZ) JUMPS USED IN ™“OLOD"
° LD (#BFAB),A ;POSITION OF (DJINZ) °
LD (#BFE4),A ;POSITION OF 2nd (DINZ) IN “OLD"
RET
° ®

COMMODORE
2001-3000
4000-8000

We have the world’s largest selection of scttware for
the PET/,CBM range. We supply to schools. universi-
ties, large and small companies government depart-
ments, and of course home users

We also manufacture add-on boards and piug-in chips
that can make your computer more powerfu! — the
most popular add-ons are our high resciution graphics
boards which give your PET better resolution than an
Apple!

IF YOU OWN OR USE A PET CBM COMPUTER WRITE
OR PHONE FOR A FREE CATALOGUE By the way. we
also offer software for the Commodore 64

SUPERSOFT

Winchester House, Canning Road. Weatdstone,
Harrow, Middlesex, HA3 7S,
Telephone: 01-851 1166

BLANK CASSETTE

Guaranteed top gua.ey com N
at grear budge’ prices
Packed in boxes of 10 with labels, inlay

cards and library case.
Pncesmdude\/AT postandpak: g
0(C5) & [ETOR N
0 (C10 £34O LoCodi£s 30
(C12)£3.45 LI IC90T 700
C1{C15]£3 75

BASF FLOPPY DISKS
Prices of boxes of 10

0 5 /4 Single side/Double density £19 95

0 52 Double side/Doubie dersity £21 85

0 5 /4 Double side/Quad density £28.75

MICRO FLEXIDISKS

Price per unit

T 3 2 Single side £4.00 each

0132 Double side £4.75 each

Indicate quonhg of each produc: reguired in boxes
Free delivery UK only

Cheque/PO Encloser* for&

NAME ...
ADDRESS

PROFESSION AL
MAGNETICS rI.Tl.)

tkaoa, teeds (5103YY
PCOW L RS

Cassette House, 329 Hunslie
FREEPOST Tel: 10532; 706046
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BEST PRICES
Including FREE packing & postage

Example RRP OUR PRICE
Lotus 1-2-3 375.00 285.00
dBase Il 365.00 240.00
Symphony 550.00 405.00
WordStar 295.00 1985.00
Open Access 450.00 315.00
Multi-Mate 345.00 230.00
Firmwork 495.00 320.00
Friday 195.00 135.00
dBase Ili 495 00 340.00
Cardbox 155.00 120.00

Other Software
Apricot Micros

Phone For Best Prices
Phone For Best Prices

Complete, specially designed, easy to use, micro system
for the small business, with:

Apricot twin disc PC, letter quality printer. Business
manager, accounting, word processing and financial
planning software; manuals; and discs. papers. ribbons
and other accessories.

ONLY £2295 or £12.50 per week
When ordering. please add 15% VAT to cheque.
For , state hine and operating system.
AC COMPUTERS LTD.
4A HEARSALL LANE, COVENTRY
Telephone: (0203) 78003

QL

FILE MANAGER: Shows a combined, sorted and
colour coded directory of any one or two drives.
Simplified load, save, copy. delete, format and inspect.
Powerful wild cards permit editing of categories of file
name in one instruction, e.g. copy all files earfier than
given date, appending “-bak” to the name.
FONTEDITOR: QL windows have 2 fonts. Either canbe
edited, changed in scope (e.g. chars below code 31),
and saved. Includes new Super Basic command to
switch fonts. Rapid and simple editing, display full font
-+ user specified text.

FREE OFFER! Graphics effects demo, 15 minutes
Jong, included with every purchase! Treasury of effects!

Either program £10 inclusive
both £16 inclusive
SAE for details from:-

SALTIGRADE SOFTWARE
31 ROYAL TERRACE, EDINBURGH EH7 5AH

®l g ew
2 CODE

° LD IX,#4999  ;START ADDRESS OF PROGRAM TO BE RELOADEC---'st SECTION 0F “OLD"--- °
LD HL,#BFE9  ;START ADDRESS FOR PROGRAM DATA TO BE SAVED
LD B,#P8 ;COUNTER FOR PROGRAM DATA

° CALL #BF9F  ;CALL SAVE ROUTINE Py
LD IX,#FAAG  START ADDRESS OF VARIABLES TO BE SAVED
LD B, #9A ;COUNTER FOR VARIABLE DATA

° CALL #BF9F °
LD A,(#FACC) ;TOP OF ARRAYS (LOW BYTE)
CALL #BFAA  ;CALL SAVE ROUTINE

° LD A, (#FACD) ;TOP OF ARRAYS (HIGH BYTE) .
CALL #BFAA
LD A,{#FAD6) ;TOP OF PAGE (LOW BYTE)

° CALL #BFAA °
L0 A,(#FAD7) ;TOP OF PAGE (HIGH BYTE)
JP #BFAA ;JUMP TO SAVE ROUTINE AND RETURN TO BASIC

° LD A,(IX+@)  ;SAVE ROUTINE AT #BF9F---LOAD A,DATA BYTE °
CALL #BFAA ;CALL SAVE ROUTINE
INC IX ;MOVE POINTER TO NEXT DATA BYTE

° DINZ #BF9F  ;CHECK DATA COUNTER/ IF NON ZERQ REPEAT ROUTINE °
RET JRETURN FROM ROUTINE
LD (HL),A ;SAVE ROUTINE AT #BFAA---SAVE DATA BYTE TO HL LOCATION

° INC HL 3SET POINTER TO NEXT SAVE ADDRESS [
RET JRETURN FROM ROUTINE
LD IX,#4@P@  ;ADDRESS TO RELOAD PROGRAM---2nd SECTION OF "OLD"---

) LD HL,#BFE9  ;START ADDRESS OF PROGRAM DATA °
LD B,#08 JCOUNTER FOR PROGRAM DATA
CALL #BFDB  :CALL RELOAD ROUTINE |

° LD IX,#FAAG  ;ADDRESS OF VARIABLES TO BE RELOADEL &
LD B,#0A JCOUNTER FOR VARIABLE DATA |
CALL #BFDB i

) CALL #BFE6 ;CALL LOAD ROUTINE ®|
LD (#FACCY,A ;RELOAD TOP OF ARRAYS (LOW BYTE) :
CALL #BFE6

° LD (#FACD),A ,TOP OF ARRAYS (HIGH BYTE) °
CALL #BFE6
LD (#FADG),A ;TOP OF PAGE (LOW BYTE)

° CALL #BFE6 °
LD (#FAD7),A ;TOP OF PAGE (HIGH BYTE)
RET SRETURN TO BASIC

° CALL #BFE6  3RELOAD ROUTINE AT ¢BFOB [
LD (IX+@),A  ;RELOAD DATA BYTE INTO PROGRAM/VARIABLE SECTION OF MEMORY
INC IX sMOVE POINTER TO NEXT MEMORY POSITION

o DINZ #BFDB  ;CHECK DATA COUNTER/IF NON ZERO REPEAT ROUTINE °
RET ;RETURN FROM ROUTINE
LD A,(HL) RELOAD ROUTINE AT #BFE6---RETRIEVE DATA BYTE

® INC HL ;MOVE POINTER TO NEXT DATA LOCATION o
RET SRETURN FROM ROUTINE

® 3 REM C. P WALKER 1984 OJ

SAFRON COMPUTER
SUPPLIES
Mail Order 3M Floppy Diskettes

Prices per box of diskettes £

Single side/single density 48 track 17.50
Double side/double density 48 track 25.00
Double side/double density 96 track 30.00

All prices include postage;packing

SAFRON COMPUTER SUPPLIES
10-12 STATION ROAD
HIGH WYCOMBE
BUCKS HP13 6A9

Tel: High Wycembe (0494)
448113

Second tand Micros purchased

ng

Commodore 64

Screendump
by Matthew Burt

Screendump allows the printing of high
resolution or user-defined character
screens on the Commodore MPS-801
printer. If a normal text screen is
dumped, the standard ‘64 character set
will be used instead of the MPS-801 set.
There are two stages:

(1} Loadandruntolocatetheroutinein
memory anywhere above BOC hex.
There is a default option to put the
routine above the Basictextand protect
it.

(2) Call the specified address either
from Basic or a machine code monitor.

The MPS-801 mustbedevicefourand
contain paper that can accommodate
64 characters across.

Screendump [eaves the printer in
graphics mode, so ASCIl character 15
must be sent before normal use.

Any screen that uses sprite graphics
will be printed but the sprites will be
invisible. The results with screens that
use raster interrupts are, at best, highly

unpredictable.

Lines 1000-1800 contain the data of
the machine code routine in decimai.
Lines 2040-2100 actually transfer the

DATA into memory using =~ furm,

OPEN in line 2080. Pay particuiar

attention when typing lines 2000-2100. |

Any error here wili not be detected in

the same way as the DATA lines.
Toprovetheprogramworksthereare

some example printouts of graphics

dumps done with the utility. On run-

ning, the prompt

CODE ADDRESS (HEX) :

will be displayed. Type an address

(such as C000 or C800 or 9000) or press

RETURN for the top of memory option.

If all is well, the message

CALL WITH SYS xxxx

will be displayed. Use this SYStodump

the screen to the MPS-801. Monitor

users maywishto locatethecodeunder

the Basic ROM.

[}

®| 1098 DATA11,8.10.@,153,50,53, 59, 349 |
1016 DRTAS1.H.@,8.169.4,178. 168, 534 ,'

®| 1920 TATAD.3Z, 136,255, 163,8,32, 189, 66 |
1608 DATAZSS, 32,192,255, 1624, 72, 201, 1122 ol

hd el
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1140 LFRINT

P FOR D=1 700

540 EETURN
8v9 REM Dump to screen subroutine
P00 AD=VAL ("£"+A%) :EA=VAL ("£"+ES$)
' '920 IF ADSEA THEN 1060
QIO HE=HEXE (AD) : L=LEN (H#¥)
P30 FRINY " RIGHTF ("OO000"+RIGHT$ (H$,L~1) ,4) ;"
P45 J=£A-AD+1:IF Jx8 THEN J=8
QL FOR I=1 TG J
P60 CN=FEEK (AD) s H¥F=HEX¥ (CN) : L=LEN (H$)
70 FRINT 7 ";RIGHT#("00"+RIGHT® (H$,L~-1) ,2);
9B AD=AD+1
QOO NEXT I
1000 FRINT
1000 b #=kEY$: IF EE=CHR$(24) THEN 1060
aéoib IF HE=" " THEN GET K#:IF K#$=CHR$(24) THEN 10
1050 6GOTO S0
10460 RETURN
199 RET Franter machine code listing routine
1100 AD=VAL ("£"+A%) tEA=VAL ("£"+E$)
11206 1F ADEA THEN 1260

1150 Hi=HEXE (AD) t L=LEN (H#)
RIGHT£{"OOO0"+RIGHT$ (H$,L-1) ,4)3" “3
114% J=Ex~AD+1:IF J:8 THEN J=8

11460 LN=FEEF (AD) : HF=HEXF (CN)

aware thatthe machine comes
with a free text adventure euphe-
mistically called ‘The Operator’s
Manual' Forthosethat have

: dto decipher the various
! se.. .zofthemanual,itshould
be apparent that whilstexcep-
tionalir certain areas (Assemb-
ler, Monitor, Logo graphics,

. Spri wd Neddy ) the MTX
seriesfallsshersin some others,
after all 24K ROM can only hold
somuch.

Over the niext few issues BYTE
PACK will featurs a set of short
machine code untilities, from
MTX expert Eric Roy of Kilmar-
nock, that will patch up certain
discrepancies.

Before moving onto the utili-
ties thernseives, readers should
notethatas code cannot be
assembled atagiven address,at
the end of each listing you will be
required touse the PANEL’s
M(ove)command. This relocates
your codein thelast twopages of
the BASIC program area ( # BEOO
to #CEOQ).

Listing 1 —'0LD’enables the
user to restore a BASIC program

Asts

BYTE PACK(1)

i L=LEN (HE)
Lo o LPRINT " *sRIGHTS ("00"+RIGHT$ (H$,L-1) ,2) 3
1180 AD=AL+1
1190 NEXT I
1200 LFRINT
1210 KE=KEY®:1F K&=CHR#$(24) THEN 1260
LHITOTF kEsn THEN GET K$:1F K$=CHR$(24) THEN 12
1250 60TC 1120
1267 RETURN
1S ERp
Add
C ornman ds that hasbeen NEW’d or lost after
the two reset keys have been
—— Iﬁ emot e ch p;'essed. The prpgra.m is quite
simple containing two sets of
Moest Memotech fans willbe routines. The first set (SAVEB,

SAVESV) copies the first 8 bytes
of a BASIC program along with
the system variables connected
with BASIC, Noddy,and arraysto
the safe locations #BE88 to
#BE9C. The second set (REST-

B RESTSV) restores these bytes
to their original location. To test
the program you should enter
LET0=USR(48640)tocall the
first two routines and then reset
or NEW. Finally, to restore the
program call the second set by
entering LET 0=USR(48707).

Before testing, however, code
should be save and then moved.
Owners of 512 and 500 models
should move their code from
#4007 ending #408C and from
#8007 ending #808C respective-
ly to #BE0O.

Afinal note for MTX500 users,
change the LD HL, (#4000),LD
HL, (#4002) etc in the SAVEB
and RESTB parts of the listing to
LD HL, (#8000),LD HL, (#8002)
ete.

Listing @— ‘MERGE’ allows
youtoappendasubroutine
(SUN) onto the body of a program
(MAIN). Whilst this method is

somewhat circuitous, the process
isinvaluable for those wholike to
buildup a library of generalised
routines and so avoid duplicating
their efforts on some later game
or application.

Having typed in the program
and with ‘OLD’ resident in mem-
ory,load the subroutine tobe
appended,enter CLEAR asa
direct command and then enter
LET 0=USR(48800). The lastin-
struction will call the routine
SUBwhich uses ‘OLD’ to copy
across the system variables and
then moves a copy of your sub-
routine up in memory starting at
#C400. This area is,infact, re-
served for the storage of vari-
ables, but as it isunlikely that any
will be created whilst merging it

Listing 3— 'INTERUPTS’ (his
spelling, not ours) not only
makes ‘OLD’ availableat the
touch of akey but also corrects
the manual (which fails to point
outthatbit 7 along with either

4 50r6inthe INTFFF variable

location ).

ter to interrupt whatit's doing 64
times every second to check to see
whether a key has been pressed.
Thisisachieved by taking the
value of the last-key-pressed sys-
tem variable (#FD7C) and com-
paring it with the key code of the
keys tobe tested. In this case the

computer checks to see whether
the Space Bar has been pressed

canbe safely overwritten.Inany jandifsoperformsSAVEBand

case, tobe on the safe side #C400
instead of #C000isused, which
still allows programs of over 10K
tobemerged.

Now load the ‘MAIN’ program.
Enter LET=USR(48820)tocall
the three routines MAIN NONOD
and MERGE. The first checks to
see whether there are any Noddy
pagestobemerged and if so
relocates them at the end of ‘SUB’.
The second moves both ‘SUB’ and
any Noddy pages down totheend
of ‘MAIN’. The third adds the
system values stored by OLD to
those set when loading ‘MAIN'to
produce the new variables for the
combined programs.

Again, before testing, ensure
that theutility is saved and that it
is moved from #4007,#4083
(MTX51R)or #8007,#8083
(MTX500)to #BEAO.

SAVESV routinesin ‘OLD’ Next it
checks F1 and restores any
NEW'd program. Unfortunately,
F1willnot work on areset as this
turns the interrupts off (default).

Key FR will also switch the
interrupts off and must beused
priortoloading a program as the
USRINT location is also saved
and may not contain the address
of the KEYS interrupt routine.

Keys F3 and F4 will be covered
in the nextissue which will
include routines to renumber
program lines and to save and
load code directly as opposed to
viaa BASIC program.Inthe
meantime #404B to #4051 can
be omitted if desired.

One last point: before testing,
the code should be moved from
#4007 ending #4053 (#8007
ending #8083) to #BF60.

S OREPM ®*xw RYTE FAlCE »#®¥%r

5 FEM *s*% OCT
106G CODE

1964

>R

SOIRE SAVER: LD Hi, (£40007 i SHRVER saves the
+irst 8 hvtes of basic.
SOTE LD (YHESS)Y (H : Gtore For o vt

s fREBHB to LBEBF.

41 LDOHEL RGO
BO44 ‘ LD CERESA) L HL
3047 D ORHL L (£4004)
8044 LD (£BEST) (Hi.
804D LD HL., (£3006)
305 LD (£BEBE) ,HL
LD HL . (£FAKR4) 3 Have lop ot Nodd
Y.
Bi5s LD (E£REQO) JHL. 3 Store for cvsrtem
variables £RE90 to £BESD.
8059 LD HL, (£FGAT s Save Top ot e
ent Basic Fage.
B05C LD (£BESI JH
805K LD Hi, (FFAAH Sevie Rottom o+ R
#GLC .
2b 2 Lis (£RED4 HL
BOAS LD ML, (£FAnC) 1 Save dTop of Fach
Fasic Fage.
8048 LI (£RE96) (HL
QOLE LD HL., (£FACE) i Save Top oFf @Arra
vs.
BOLE LD {£RED8) ,HL
8071 LD HL, (£FACF) 1 Save RBaselin,
8074 LD (£RE%AY JHL
8077 LD Hi., (£FAD&) 1 Have Fatop.
807A LD (£BESC) ,HL : All svsbem var =

40:6-0

18

must alsobe set before interrupts g - .
arevectored through the USRINT g

The routine causes the compu-




P O S ANV ST,

Hi_, (£HESB)

(£4000) (HL.
HL . (£REBRA)

PEESEIE= I LD (£4002) (HL
L a0BA LD HL, (EBESCY
EIRIS)Y) LD (£4004) (HL
P Q0 LD HL, (£BEBE)
o8 T LD 140065 (HL
A?h RESTSV: LD HL, (£EBERO)
ariahles saved.
8049 LD (£FAA4) (HL
F0EC LD HL, (£RED2)
8wk LD (£FAAT7) JHL
Buoa2 LD HL. {£BREZ4)
QOAY LD tEkRASA) GJHL

BO&HE [

Honk 1D OEFARC)
FOAE LD HL, (£BEQ
HBORY LB (EFALE) |
ROH4 LY HL, (£BEQ
HBoR7 LD (EFACF)
RORA LD HL, (£BED
QOED 1D (£FADs6)
bles restored.

S00,0 RET
Svinbols:
SAVER
RESTE

80OIH

80 /F RESTSV

5 OREM #x%% BYTE FACK %###%
H REM exxx OCT 1984 #a#x
10 CODE

8OTE INTON: LD AL£EC3 H
QO LD (£FA98) (A
n.

AG40 LD HL,£BF93
red to this address = KEYS.
80,43 LD (£FA99) ,HL
Interupt vector address.
ST ¥ LD A, (EFDSE)
ari1able.

3049 DR £9F H
804ER t.D (£FDSE) ,A
803E RET

S04F INTOFF: t.D A, (£FDSE)
808 AND " £0OF 3
8054 LD (£FDSE) ,A
K57 RET

3058 REN1: LD HL,£64 H
S05R LD (£BF1E) ,HL
ation.

SOSE JR STEFP

8060 RENS: LD HL,£2328
er =000,

SO&S LD (£BF1E) ,HL
8Os STEF: LD A,foA H
8068 LD (£BF1D),A
BULE JFEERF20 H
&,

80QLE KEYS: LD A, (EFD7T)
d svstem variable.

8G71 CFr £49 H
80773 JF Z,£BECO
es 1n OLD.

8076 CF £48 H
8078 JF Z,£BE43
ram svstem variables,
SU7R CF £446 H
807D JR Z,INTOFF
rupts off.

BO7F CP £43 H
8081 JR Z,REN1 3
om 100,

8¢:83 CF £41 H
8085 JR Z,REN%
am 9000,

8087 RET

Symbols:

16

HL., (EBE96)

HL
8)
HL
“)
HL.
(9]
HL

YU &

End of save routine.

2 Restore 8 basic

3 Restore svstem v

3 ARl svstem varia

SAVESY gogs

80964

Code

for JF (Jump).
$ USERINT locatio

Interupts vecto

an

; USERINT +1,2 =
s INTFFF system v

Set bits 4 & 7.
3  INTERUPTS ON.

INTFFF.
% 7 reset.
¢ INTERUFPTS OFF.

N

Bits

First line number=100,
: Line number loc

s First line numb

Step between lines=10.
3 Step location.
Jump to renumber routin

i Last key presse

Is it SPACE BAR.
Yes save system variabl

Is it key ‘F1i-,
Yes restore NEW'ed prog

Is it key "F2°.
3 Yes switch inte

Is it key ‘F3°.
Yes renumber program fr

Is it key 'F4°.
Yes renumber program fr

n-B-a.

+o°..

'S REM #### BYTE

INTON 803B
REN1 8058 STEP
REN® 8060 KEYS

4 REM ##x%%x OCT 1984
100 CODE

80O3B SUR: CALL £BEGO

P

i mE®

INTOFF  BO4F

BO&66
BOLE

FACK #%#*x
LT 23

of ‘SUB‘.

803E LD HL, (£EFAAA)
s of "SuUB’.

8041 LD DE,£0C400
address of ‘SUER’.

8044 LD BC, (FFACT)
UE".,

8048 L.DIR :
E.

8044 LD (£BEB&4) ,DE
ss of 'SUR’ after move.
804E RET H
BO4F MAIN: LD HL, (£fFAA4)
8052 LD DE, (£FAA7)
8056 AN A

B80S SBC HL,DE 3
pages in "MAIN'.

80S9 JR 7 ,NONGD 3
Jjump, else ,
805K FUSH Hi.

8050 FOF BC H

dy.

805D LD HL, (£FAA7)

s of ‘MAIN" Noddy.,

BOLO LD DE, (£REBA)
program.

8064 LDIR H

d of ‘SUB". ‘
B0&& LD (£BE&SS) ,DE

ddress of ‘SUR‘.

806A NONOD:

LD HL, (EREB&)

Store systen variables

t HL=Start addres
H DE=Destination

i BC=Length ot s

Move ‘SUEB’ from HL. +o 1

i Store ernd sddre

NOW LOAD "MAIN  FROGRAM

HL=lenath of anv Noddwv

I+ no Noddy panes then

Bl=lLenath

=23 PMATR NAci

H HL=Start arddres

H DE=End o+ Sk

Move "M&IN Noddy to en

H Store new end a

: i HL=End addrese,

of 'SuUB’.

804D LD BC,£C400 H Bi=5tart addres

s of ‘SUB-, o

8070 FUSH RC i Save start address.

BO71 AND A

8072 SEC ML ,EC F HL=Length of ‘sugp N

3074 PUSH ML

8075 FOF BC i BC=Length of "Siu-.

2976 FOF HL -+ 1 HL=Start address of S

8077 LD DE, (£FAA7) i DE=End of ‘MAIN
basic. . ’ .

2?;? LDIR i Move "SUB' to end of ‘M

807D MERGE: LD HL s (£BE90) i Calculate "NEW
system variables.

8080 LD DE, (£FACC)

8084 ADD ML, DE

B8ORS FUSH HL.

8086 LD (£FRAC) (HL 3 ‘NEW' Top of ea
ch basic page.

8089 i.D HL, (£FAR7)

808C LD DE, (£FRAAR)

8090 AND &

8091 5B HL,DE

8093 PUSH HL

8094 LD RC, (£FBEYZ2)

8098 ADL HL,BC

8099 LD (£FAA7) ,HL H "NEW " Top of rcu
rrent basic page. ’

809C FOFP HL ]

BOID LD BC, (£BEQC)

80A1 ADD HL.,BC

B0OAZ2 LD (£FAD&) ,HL 3 ‘NEW ' PBTOF.
BOAS LD HL., (£FAA4)

80A8 AND A

80A9 SBC HL,DE

80AR LD BC, (£BES8)

BOAF ADD HL,EBC

BORO LD (£FACC) (HI. H ‘NEW' Top o+ ar

rays.

B8ORS FOF HL

80FR4 LD (£FAAR4) (HL. H ‘NEW’ Top o+ No

ddy.

80R7 RET

Symbols:

NONOD 80O6A MERGE 807D EOT

SUE 8O3E . MAIN 804F

BYTE PACK(1)
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IHEN MUSICZ2,C,12,0:PLAY3,0,7,V
IF A$="B" THEN C=1
IF Af="H" THEN C=2
IF A#="J" THEN (=3
IF Af="p* THEN C=4
IF AF=“L" THEN C=5
IF A$="3:" THEN C=6
IF Vv<=10 THEN GOTO 582
IF Af="," THEN Y=V-350
IF Vr=17000 THEN GOTO 578
IF A$="." THEN V=V+50
IF A$="M" THEN MUSIC2,7,12,0:FLAY0,0,0,0:60T0
IF A$="Z" THEN MUSIC2,7,12,0:FLAY0,0,0,0:60T0
IF A$="S" THEN MUSICZ,7,12,0:PLAY0,0,0,0:G0T0
IF A$="R" THEN MUSIC2,7,12,0:FLAY0,0,0,0:G0TO
IF A$="C" THEN MUSICZ,7,12,0:FLAY0,0,0,0:G0TA
5OTO 450
FLOT 15,20,” ":FLOT1S,20,"CHORD"
GET As
IF Af="Q" THEN MUSIC2,C,1,0:FLAYI, 0,1,V
IF As="W" THEN MUSICZ,C,2,0:PLAY3,0,1,V
IF A$=“E" THEN MUSICZ,C,3,0:PLAY3,0,1,V
IF A$="R" THEN MUSICZ,C,4,0:PLAY3,0,1,V
IF A¥="T" THEN MUSIC2,C,5,0:FLAYZ, 0,1,V
IF A$="Y" THEN MUSICZ,C,&,0:FLAY3,0,1,V
IF As="U" THEN MUSICZ,C,7,0:PLAY3,0,1,V
IF Ag=“I" THEN MUSICZ,C,8,0:FLAY3,0,1,V
IF A$="0" THEN MUSICZ2,C,9,0:PLAY3,0,1,V
IF AS="F" THEN MUSICZ,C,10,0:PLAY3,0,1,V
IF A$="[" THEN MUSICZ,C,11,0:PLAY3,0,1,V
IF A$="1" THEN MUSICZ2,C,12,0:PLAY3,0,1,V
IF A$="G" THEN C=1
IF A%="H" THEN C=2
IF A$="J" THEN C=3
IF A$="K" THEN C=4
IF A$="L" THEN C=
IF v<= 10 THEN GOTO 789
IF A$="," THEN V=v-50
IF V»=17000 THEN GOTO 787
IF Af="." THEN V=y+50
IF A$="Z“ THEN GOTO 120
IF Af="R" THEN MUSICZ,7,12,0:FLAY0,0,0,0:60T0
IF A$=";" THEN C=6
IF A$=“S"“ THEN MUSICZ,7,12,0:FLAY0,0,0,0:60T0
If AF="D" THEN MUSICZ,7,12,0:FLAY0,0,0,0:G0TO
1IF A#="M" THEN MUSICZ,7,12,0:FLAY0,0,0,0:GDTD

6OTC &40

ey

V10 Nt

I R

Renumber — Memotech

Another practical machinecode | LETR = USR(489R8)
utility to enhance Memotech In the above, USR calls routine
BASIC. Renumberis designed to CHECK which examines the
work both on its own aswell as BASIC prograrm area searching
slotinto an interrupt-driven for a program. If such exists then
repertoire (see lastissue). 8T and FLareloaded foruse in the
Quite simply, the program main loop.
enables you to renumber line The RENUMR routine finds the
numbers on a BASIC program. (It | starting linein the program and
does not renumber line then examines the first four
references on GOTOs, GOSUBsor | bytes. Taken in pairs these bytes
RESTOREs.) This is extremsly give the line length and theline's
useful when it comes tomerging | number. Having done this,
one program or subroutine into control is passed to an assembler

thebody of another (see last REPEAT .. . UNTILloop. Current

issue). linelength isfound and the new
Totest the prograrm enter the line number poked into the

following commands succeeding twobytes. Step sizeis

then added onto thelastline
number to give the next value to
be poked in. Length is then added
tothecurrentline addressanda
check is made to see whether the
end of the program hasbeen
reached. If ithasnot, then the

substituting step size for ST and
the line number from which you
wish to begin renumbering for
FL:

POKE (489265),8T

POKE (48926),FL— INT (FL/R56
*256

POKE (48927),INT (FL/258) cyclerepeats.
10 REM #%%x RYTE FACK »*%*#*%
20 REM #%%% NOV 1984 #%#&x% .

100 CODE

BOTR CHECK: LD HL, (#FACC) s Check for proagra

m in memory.

8OTE LD AH

BOIF OR L

8040 RET Z 1 Return if no program to
renumber.

8041 LD BC, (#BF1D) .
8045 LD B,O 1 BC=Step between lines ¢
to 28S. L

8047 LD HL, ($EFIE) 3 HL=First line nu
mber.

804A RENUMR: LD IX, (#FAAA) ;s IX=5tart of basi
c.

804E REFPEAT: LD E, (IX+0)

8051 LD D, (IX+1) : DE=Line length.

8054 LD (IXx+2),L

8057 LD (IX+3) H : Poke new line nu

mber into place.

BOSA ADD HL ,BC 3 Add step size to HL.
BOSH FUSH HL

BOSC ADD IX,DE ; IX=Address of next line.
805E FUSH IX

BOLO FOF DE ;s DE=Address of next line.
8061 LD HL, (#FAAC) : HL=Top of basic.
8064 AND A

8065 SEC HL,DE 3 Subtract line address +r
om top of basic.

8067 JR C,END s END i address of line
top of basic.

80697 LD A,H

806A oR L

BOLR JR Z,END : END if address of line =

top of basic.
806D FOF HL .
BOLE JR REFEAT 3 Not finished, renumber n
ext line. :
BO70 END: FOF KL
3071 RET
q Symbols:
CHECK BOZ RENUMR  BO4A
REFEAT B804 END 8070
JB 110 REM %% EHWEEHEERWKRRETRT TR A XKW NN
120 REM *¥%% RENUMBER EASIC LINES *x%x
tlZO REM *xxx MTX 500,512 MICROs *x%x
| 140 REM *xxx (c) E.Roy June.84 *x*x
rlS('l REM 33 3% 55 % 53636 9 33 3 3 9 3969 5% 5 36 %36 % 596 3 % % %

ik s o A

BYTE PACK(S)
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REM PROCerror

REM  {PROCEDURES JM.Error

QEM error line.

DIM char 10
*FX4,B

CLOSEFP@ :REM close all +)les
VDUl :REM disable printer
VDU7: PRINT “ERROK®

FRINT

errorseti

X151

FOR 1%=1 TO LENerrors$
A=ASC (MIDS (eror$,1%.,11)
$char="FX138,0,"+STR$ (a1
XZ=char MOD
YZ=char DIV
CALL LEFF7
NEXT

END

ENDFROC

Fig 2 P Error program

POPA REM PROCload & PROCget¢ile
@ REM  [PROCEDURESIF. L oad

DEFPROCI oad
REM Ver1fy and ¥l OAD a f1ile

HEM to "memtop”
DIM é1le 20
PRINTTAB(,2@) SFC (3@)
REPEAT

#11e%=0PENIN(¢1]lenames)

REM now shove 1t to OSCLIT

X%=¢1le MOD 25&
YZ=f1le DIV 25&
CALL %FFF7
ENDPROC

30 DEFPROCGetfile :REM check filmname

REPEAT
REPEAT
FRINTTAB (,28) SPC (30}

INSUT 1 1enames

alid%=TRUE
38318  UNTIL validx
3B3I2@ ENDPROC

Fig 3 P Load program

38202 REM PROCkeyscan
30210

30220 REM  [PROCEDURESIP.Keyscan

B
DEFPROCerror 1REM error handling routine

REM Flush all buffers, Close Files
FEM and dizable printer. Then print

- Py rey to continue” :A=GET

FRINT:CHR$ 1315 "at line "jERL
IF ERR=17 THEN END :REM allow escapes

+STRS(ERL) +CHRS 1@ +CHRS 1 Q+CHRE 1T

REM f:le 15 loaded at 3700@ and reaches

PROCgetf11e :REM chech filename
IF fileZ=@ THEN PRINTTAB(B,20) iCHR$131:"F1le not fourd”:vDUT:A=INKEY (200
UNTIL $1le%<>@ :memtop=&30@@+ EXTL£(f1leX) 1CLOSELRD

$t11e="LOAD “+f1lenames+” 30B@"+CHR$13

VDU : PRINTTAB(@,20) i CHR$131; “Filename “3

UNTIL LEN f1lenames <=9 1REM check length
30308  IF LEN filenames>7 AND MIDS$ (Filename$.2,1)<>"."

THEN validX=FALSE ELSE v

28828 :
30048 DEFFROCKeyscan (format”,x%,y%,ncharsit)

3B@52 REM scan keyboars for input line "coms®
IP6® REM format” selects characters read -

I@07@ REM format%=® gives "any key" read

I@@S® REM format%=1 gives “no lowercase” read
REM format’%=2 oives numerics only

REM ~% & y% are the 1nput print positions
HEM ncharsis maximum length af input string

REM 1n1tialise mith “cOm$=STRINGS (255," ") i1wipe%eTRUE" bafore use

LOCAL A, 1%
returnz=FALSE

TA1TD 1F wipek THEN PRINTTAB(4%Z,y%);SPC(LEN(com$)+3) :cam$="" 1wipeZ=FALSE ELSE

PRINTTAR (%, y%0 3" :
M50 A=INFEY(B) REM read any kev
IWITO 1F e 1 THEN ENDPROC

"20 AS=CHRS ()

7@ PRINT;com$:® “::JDUG
QIR ENDFROC

Fig 4 P Keyscan program

2@ IF format%=i AND ( A°94 AND ACI23 ) THEN A=A-32 :REM no lowercase
i@ IF formatZ=2 AND A< 13 AND AL>127 AND ( A<4B8 OR A>S7 ) THEN ENDFROC

IF A$=CHMK$127 AND LEN(com$) >@ THEN com$=LEFT$ (com$,LEN(coms) -1)
1€ A$ CHR$ID7 AND A$< CHR$1S AND LEN(com$)=nchars’ THEN SOUNDL,-1S,158,2

IF At .CHR$127 AND At .CHR$13 AND LEN(com$)ncharsi THEN com$~com$+As
"6@ IF AS=(HR$1Z THEN return%=TRUE :wipeZ=TRUE

:REM dele

MEMVOTECH
PANEL
EXPANSION
UTILITY

Anyone who has spent time
roaming around their
memory via the PANEL
command will find this
assembler program of much
use, as it allows the
disassembled code to be
printed out by using the

system variable FEXPAND.

A point to note is that this
program is designed for use
with the DMX80 printer; other
printers may require a
different bit check in the
status routine (see your
printer manual! for further
details). This program is
executed (after typing RUN to
reset the FEXPAND variables)
by entering PANEL, then
using the list command L to
disassemble an area of RAM.
Execution of the utility then
requires only a press of the P
key (make sure your printer is
switched on!), and you get an

instant hard copy. Harefield, Southampton SO2
For details of how to enter 5GS. The annual subscription
this program into your is £7. Any other Memotech
machine, see the assembler submissions are always
section of the Memotech welcome.
manual. Label explanations
Program notes STRT-FINI : set system
The program is label-driven variable FEXPAND
and is totally independentof ~ PANEL : check for P key press
its position in memory, hence START : main program loop
the lack of memory locations  Subroutines
to the left of the assembler. LADDR : set VPD to VRAM
Consequently, the program read mode
will run on any MTX DUMP : set screen width to 29
regardless of its memory characters
capacity. LOOP2 : read screen and send
This program was written to printer
by a member of the BUFFER STATUS : outputto
Memotech Owners’ Club. printer
Anyone wishing to enquire LPRINT : cause line feed and
further about the activities of  carriage return
the club should send an SAE WAIT-LOOP1 : idle loop
to: MOC, 23 Denmead Rd,
; PANEL LPRINT DUMP
STRT: LD A,£C3 : jump code for panel
extension
LD (£FA9E),A
LH HL,PANEL ; address for panel extension
FINI: LD (EFA9F),HL ; set fexpand
PANEL: CP £50 ;iskey 'P’
RETNZ ; if so then continue
LD A,14 . screen lines
PUSH AF
LD HL,£1C00 ; start of name table in VRAM
LD DE,40 ; skip to next screen line
START: CALL LADDR ; set up address for VRAM
read
CALLDUMP ; printoutoneline
POP AF
DEC A ; keep line countdown
CPO ; has it finished
RET Z ; finish routine after 14 lines
PUSH AF
ADD HL,DE ; address of next screen line
JR START ; do until finished
LADDR: LDAL ; set up VRAM address
OUT (2),A ; LS byte first
LDAMH ; now set MS byte
OUT (2),A
CALL WAIT ; timing pause for VDP
RET
DUMP: LD B,29 ; set screen width for dump
LOOP 2: IN A1) ; read screen character
CALLWAIT  ; pause
CALL BUFFER ; toad printer buffer
DJNZ LOOP2 ; get nextcharacter
CALL LPRINT :LPRINT oneline of the
screen
RET
BUFFER: OUT (4),A ; latch char into printer buffer
STATUS: INA(4) ;is PTR ready
AND £1 ; ready bit check
JRNZ,STATUS
CALL WAIT ; pause for printer
IN A,(0) ; strobe data into printer
buffer
CALL WAIT ; pause
IN A, (4) ; reset strobe signal
RET
LPRINT LDA,10 ; line feed
CALL BUFFER ; send to printer
LD A,13 ;carriage return
CALL BUFFER ; send
RET
WAIT: PUSH BC ; pause for a period
LD B,50 ;of time to allow
LOOP 1: DJNZ LOOP1 ; the printer and the
POPBC ; VRAM to respond
RET

JUNEI9R5PCW 213



USE OF
JOYSTIGHS WITH
[ETAOTECH MTX

The manusi fo- the
Memotech MTX series
micro does not make clear
the method by which the
joystick pcrts may be
accessed within a user’s
program. Connecting
joysticks to the Memotech
quickly shows that the
joysticksmapintothe .
keyboardasshownbelow.

This means that any game
requiring joysticks can be
played from the keyboard
instead (albeit more
clumsily). Also, it means
that to use joysticks within
your own programs, you
need only read the keyboard
(for exampie, with INKEY$
in Basic) to determine the
joystick status.

The problem with using
PINKEYS {or the CHARGET
routine in machine code) is
that multipie key closures
cannot be sensad in this
way. so cne ‘s confined to
the four pr.mainy directions
plus fire. 't is frequently
desirable ir a gameto
permit diagcnea! movement
on the screen or to allow
firing whiie moving, making
it necessary to sense a
number of key closures
simultaneously (right and
up, for example). To do this
on the Memotech, one first

needs to urderstand how

the keyboard may be read
directly.

The Memotech keyboard
is arranged on two of the
Z80’s ports, 5and 6. To
sense the status of the
keyboard, a byte has first to
be output on port5to
activate the appropriate
sense lines of the keyboard.
These lines are active low,
so are activated by the
presence of a zero in the
appropriate bit of this ‘sense
byte’. The status of the
keyboard read lines may
then be determined by
performing an input on port
5 (or 6) to yield a ‘read byte’.
Wherever a read line is
active(becauseakeyhas
beenpressed), azerowill
appearinthecorresponding
bitoftheread byte. The
problemistodeterminethe
appropriate sense/read byte
combinations for the keys of
interest. (Normalfly, of
course, this is all handled for
us by the CHARGET routine
in ROM).

The Basic routine in Fig 1
will cycle through the sense
bytes to set each sense line
in turn and display the
resulting read byte. By
running this routine while
holding down keys, ore can
determine the combination
needed to examine specific
keys. The routine only
inputs from port 5 as the
majority of keys appear here
{note that the space bar is
one exception).

It's a simple matter to
change the routine to
investigate port 6, too. Be

Right-hand joystick
LEFT, RIGHT, UP, DOWN

(Left-hand joystick

: FIRE —HOME key;
—gorresponding cursor keys.
: FIRE—ISPACE BAR;
LEFT — Z key;
RIGHT — C key;
UP— B key;
DOWN|— M key.

aware, however, that only
the bottom two bits of the
read byte from port 6 are
keyboard read lines.

Once the sense/read byte
combinations have been
determined, they can be
incorporatedintoa
user-writtenkeyboardread
routine. Machine code is
best for this as it's much
quicker than Basic, and
avoids the timing problems
which close examination of
theoutputfromthe Basic
routinewill reveal.

Two machine code
routines for reading the
joysticks (or equivalent keys
of the keyboard) are given
here: one to look at the
right-hand joystick, the
other the left. Each is used
from Basic in exactly the
same way; the differences
between the two routines
merely reflect the different
sense/read byte
combinations required.
ironically, the feft-hand
joystick is the more
convenient to code for. Each
routine will scan the
appropriate joystick and set
bits of an internal byte
(called KEYS]) to reflect the
joystick status. These bits
are set as follows:

KEYS: BIT 4 set if FIRE
pressed;
BIT 3 set if
DOWN
pressed;
BIT 2 setif UP
pressed;
BIT 1 set if

Ourmonthly pot-pourriofhardwareand
softwaretips forthe popularmicros. Ifyou have
afavouritetiptopasson,sendittoTJ’s
Workshop, PCW, 62 Oxford Street, London W1.
Please keep yourcontributions concise. We will pay £5-£30foranytipswe publish.PCW can
acceptnoresponsibility fordamage caused by using thesetips, andreaders should be
advised that any hardware modifications may render the maker’s guarantee invalid.

RIGHT
pressed;

(LSB) BIT O set if LEFT
pressed.

The final value of this byte
will, therefore, be
determined by the
combination of joystick
controls active. The value
may be retrieved in Basic
using a PEEK instruction.

The complete program
(Fig 2) shows the routines as
they may be used from
Basic (note that the
variables KEYR and KEYL
point to the KEYS bytes
within the routines). The
exact values of these
variables will depend upon
the memory size of your
Memotech (adjust the
variable MTX as indicated in
the program) and also upon
the degree of comment
included in the machine
code routines. Adjust the
values to equal those
indicated by the appropriate
assembler symbol tatle
(lines 20 and 30).

When the program is
RUN, a balioon wiil appear
which can be moved around
the screen with either
joystick laithough the
right-hand one has priority}
and will change colour
whenever the fire key is
pressed. This program
shows how easy (and
convenient) itis to blend
machine code and Basic on
the Memotech to impressive
effect. i

Steve Benner

290 REM 222X LTS
295 LET PORT=5

310 NEXT

{

i Fig 1 Sense: read byte routine
|-

292 REM ** Routine to strobe keyboard

! 300 FORS=0t07: LET SS=255-2"S: OUT (5},SS
305 LET R=INP(PORT): PRINT "Sense ";SS,"Read ";R

315 PAUSE 1000: PRINT : PRINT : GOTO 300

e
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1 GOTO 100
20 CODE

4010 GETRTJ: XORA :Clear A
agti LOHLKEYS
4014 LD (HLYA  Clear KEYS
4015 FIRE: LD A £DF ;Strobe for HOME
4017 CALL STROBE
401A JR.NZLEFT
401C SET 4,(HL)
401€E LEFT: LD A£F7 ;Strobe for left
4020 CALL STROBE
4023 JRNZRIGHT
4025 SET 0.(HL)
4027 RIGHT: LD ALEF ;Strobe for right
4029 CALL STROBE
402C JRNZ.UP
402k ET1,(HL)
4030 UP: LD A fFB ;Strobeforup
4032 CALIL STROBE
4035 JRNZ,DOWN
4037 SET 2,(HU)
4029 DOWN: LD AEBF  ;Strobe for down
40238 CALL STRORBE
403t JR NZ,DONE
4040 SET 3.{HL)
4042 DONE: RET
4043 KEYS DBO
4044 STROBE: QUT (5),A ;Do joystick strobe
40486 INA,(D)
4048 CP127
404A RET
Symbols
GETRTJ 4030 KEYS 4043
STROBE 4044 LEFT 401E
RIGHT 4027 UP 4030
DOWN 4039 DONE 4042
FIRE 4015
217 RETURN
30 CODE
4TABGETLTY: XORA ClearA
41A7 LD HLKEYS
41AA LD (ML),A ;Clear KEYS
i 47AB FIRE: LD A,127 ;Strobe SPACE-BAR
TAD QUT (B)A
41AF IN A.(B)
4181 BITOA
41B3 JRNZ,STROBE
4185 SET 4,(HL)
4137 STROBE: LD A 127 ;Strobe left joystick
4189 DUT (5)L.A
418B INA(5)
418D LD DA
41BE AND £F0 ;Check bottom row keys
41C0o CP fF0
41C2 JR.NZ.DONE ;ignoreif not
4*C4 LD AD ;Restore A
41C5 CPL ;Set all bits in one go!
61C6 ADD A,(HL} ;Add in FIRE bit
41C7 LD (HL),A
41C38 DONE: RET
4109 KEYS: DB O
41CA RET
Symbols
FRE 47AB STROBE 4187
DONE 41C8 GETLTY 41A6
KEYS 41C9

—

31 RETURN

98 REM **
99 REM **
SCREEN FIRST

10
120
125
126
127
128

|KEM

130
150

190
191
192
193
194

REM
REM

REM **

200

1T.1,RND*14+1

97 REM ¥*sxxxxpaxsxnrxxss

MAIN CODE STARTS HERE — SET UP

100 GENPAT 3,0,24,60,60,24,00,24,24,00

VS 4: LS : COLOUR0,1: COLOUR 41
CTLSPR2,1: CTLSPR 6,1

LET X=10: LET Y=8: SPRITE 1,0,X,Y,0.0,70

REN] *¥** XA Mk h KR F A ¥ XXX

REM ** Set up SPEED; & PEEK locations (MTX=8
for 500); See M.C for values

LET SPEED=4: LET MTX=4
LET KEYL=MTX*4096+256%1+12"16-02: LET
KEYR=MTX*4036+4*16+3

REM ¥A* S ® X x X0 X x5 x %K ¥ ¥ %%

REM ** Poll keyboard and recalculate coordinates

GOSUB 20: LET JOYS=PREEKIKEYRY. &
JOYS=0 THEN GOSUB 30: LET JOYS=PEEK (KEYL]

210 IFJOYS=0 THEN GOTO 200

215 IFJOYS:>15 THEN LET JOYS=JOYS—-16: ADJSPR

220 IFJOYS>7 THEN LETJOYS=J0OYS~8: LET

Y=Y+SPEED* (Y>>10)

225 IFJOYS>3 THEN LET JOYS=JOYS~4: LET

Y=Y~SPEED* (Y<180)
X=X~SPEED* (X<250)
X=X+SPEED* (X>10)

250 REM

\iig 2 Complete program

230 IF JOYS>1 THEN LET JOYS=JOYS5~2: LET

235 IFJOYS>>0 THEN LET JOYS=J0OYS~1: LET

240 ADJSPR 2,1,X: ADJSPR 3,1,Y: GOTO 200

257 REM *¥ %X EAXEXXXRRARAEAREX XXX A KA F A KA NKEN

HAURARRARFRERERAK X RTXRRRE RN

SORD TIPS

Ifyouevergetfedupwaiting
forlongprogramstoload,
thenperhapsyouhaven’t
foundthesecretofchanging
therate atwhichprograms
aresaved.

TypePOKE &7019,&12
beforeyousaveaprogram,
andthe cassette baudrate
willbe almostdoubled. {This
workson BASIC-land
BASIC-G).(fyourcassette
recorder cannotcopewith
thegivenvalueof&12,try
othersuntilyoufindthe
fastestyoucansafelyuse.
ThehigherthevaluePOXEQ,
theslowerthe baudrate.
Note: Youdonotneedto
changethe POKEdvalueto
ioadinfilesrecordedat
differentspeeds—the
computerworks outwhat

speeditwassavedar.

Themanua! for BASIC-G
givestheimpressionthatyou
mustsave Basicprogramsby
usingLIST “name" . Thisisn't
necessary— SAVEwilidothe
jobjustasweil, andmuch
faster.

Theadvantages ofusing
LIST, however, arethatonly
certainfinesneedtobe
saved,ifrequiredand, more
importantly, programscan
bemerged. Ferinstance, you
couldsaveafreguentlyused
subroutinewithLiST, ang
then OLDitwhereveryou
needit. Themergedprogram
lineswilireplace anvihing
withthesamenumberin
memory,soitisbesttohave
yoursubroutinerenumbered
to,say, 10000 onwards.

Anotheradvantage of files
savedwithLISTisthatthey

|




