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7. MACHINE CODE FROGRAMS

This c¢chapter contains a number of machine code programs to
illustrate the use of MSX system vesourcges, Although prepared
with the ZEN Assembler they are designed to run from BASIC and,
if necesgsary, may be entered in hax form using the leader shown
below, The code should then.be saved on cassette before any
attempt is made to run it. ' T C

10 CLEAR 200, &HEQOO

20 ABDR=&HEQD(O =

30 PRINT. RIGHTS("000"+HEXS (ADDR) , 4}
40 INWNP{IT DS .

50 FOKE ADDR,VAL{"sH"+D§)

©0 ADDR=ADDR+1 ’

T4 GOTO 30

All the programs start at address EC000H and are entered at the
same point. Unless stated otherwise no parameter need be passed
to a program,  execution may therefore be initiated with a
simple DEFUSR=4HENQO:?USR(0) statement.

Kevboard Matvix

This program displays the keyboard matrix on the screen so
that key depressions may be directly observed. The program may
be terminated by pressing the CTRL and STOP keys. ¥Yote that
Bpuriocus key depressions can be produced under certain
circumstances if more than three or four keys are pressed at
one kime, This is a characteristic of all matrix type
keyboards. : :

orG OEQOOH
LoaD OEDOOH

LA AR SRR R R IR TERE LT E LR LT

* BIOS STANDARD ROQUTINES *
Nl I T T I’

LYRE LTS

INITXT:EQU 006CH
CHPUT: EQU 00ARR
SNSMAT:EQU 0141H
BREAKX:EQU 0O0B7H

AR R SRR L ISR R ERES E LS SR L RS

* - WORKSFACE VARIAELES *
FARKR AR UKR AU bR AP Ak ke Ak

YRy

INTFLG:EQU OFC%BH
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7. MACHINE CODE PROGRAMS

FREXFAANF R RN TART LW R AT R d A A kg w

: * CONTROL CHARACTERS *
PokE ARk AR bR AARRRE R R AR FE A Ak

LF: EQU 10
HOME: EQU 11
CR: EQU 13

SCREEN 0

EOQD CDeCOD MATRIX ;CALL INITYT i

EOQ3 2EQR M¥1: LD A HOME H

E0OS CDA200 CALL CHPUT ; Home Cursor

EQ08 AF XOR A ¢ A=KBD row

E009 FS MX2: FUSH aAF ; .

EOOR CD4101 CALL BENSMAT : Read a row

EGOD G608 L B.8 ;s Eight cols

EOgF 07 ME3: RLC3A i Select col

EQLlD BS PUSH AF 3

E011 E6D] - AND 1 ;

EO1l3 C&3Q &b n,"ov ; Result

EQIS CDAIZGO CALL CHPUT 7 Display col

E0l18 F1 POF AF H

EOly LOF4 DINZ MX3 H

E{41B 3E0OD LD &4,CR : Newline

EQID CDAZOQ CALL CHPUT H

EGz20 3EQR LD & LF :

E022 CDAZQQ CALL CHEUT 7

EN25 F1 POFP AF ; BA=KBD row

EO0Z6 3C INC & 7 Hext row

E037 FEDB cP 11 ; Finished?

EG29 20DE JR ME , MX2 H :

EGZB CDBTA0 ) CALL BRELKX 1 CTEL-STOP

EOZE 30D3 IR NG, mX] ¢ Continue

E030 AF XOR A :

B031 329BFC LD [ INTFLG}Y 2 i Clear possible 5TOF

EQ3a 49 RET : Back to BASIC
END

40 _Column Gr@ghics_gggg

This program prints text on tha Graphics Mode sereen at
forty characters per line. The atring to be displayed is passed
28 the USR call parameter, for example AS=USR("something™).
There is no need to open a GRP file beforehand, the only
requirement of the program is that the screen be in the correct
mode. The heart of the program is functionally equivalent to
the GRPFRT standard routine but only the first six deot columns
of a given character pattern are placed on the screen instead
of eight. Az with GRPPRT the pattern is placed at the current
graphics position and the only control character recognised is-
&HBCITE CR (13) which functions as a combined CR, LF.. Unlike the
GRPPRT . standard routine characters printed at negative
‘coordinates, but which overlap the screen, will be correctly
displayed. The program is currently set up to perform an auto
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linpefeed after
characters per line.

7.

dot

column 23%,
If reguired this may be changed,

constant in the RMDCOL subroutine,
the screen is usable.

EQQD
EQQ2
EQ03
EQO6
E008
EQDS
EQOA
EQDB
EOQC
EQOD
EQOE
EQOF
E010
Ej1l1
EQ12
E013
ER16
EQL7

CD13EQ
13
18%7

ORG

GEQOOH

LOAD OEQOQOH

wn ma wp

RDSLT: EQU
CHVCHR :EQU
MAPXYC : EQU
SETC: EQU

- mE wr

FORCLR :EQU
ATREYT : EQU
CGPNT: EQU
DATWRK 1 EQU
SCRMOD :EQU
GRPACK 1 BQU
GRFACY :EQU

r ma mE

CR: EQU

GFORTY : CF
RET
LD
CPp
RET
EX
LD

NG

LD
INC
LD
INC
GF2:
: REET
LD

CALL

ING
JR

LDEC

00CCH
00AEH
0l11lH
0I20H

OF3E9H
OF3F2H
OF931FH
OFC40H
OFCAFH
OFCBTH
OFCBYH

13

3

NF

A, {BCRMOD)
2

NZ

D, 1,

B, {HL)

3, (DE)
GPRINT
DR
GF2
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MACBINE CODE PROGRAMS .

giving

exactly fTorty

via the

that the full width of

S Tk A B Td M Mk A N %R M MR ME WY ME AP mEe an

FhAA AN ARRERER R AR TR T T kT xh kdd

* BIOS BTANDARD ROUTIWES
ook e ek A o ok e W ek ek Rk R

*

kkkkkkkkkk bk kbt Erkr TR bkt k%

* WORKSPACE VARTABLES
TEAEIXXR AR T RN cA Wbk dhkd b dddkkdw

*

Thktxxkkk kbt kAt dhkhdhhhk

* CONTROL CHARACTERS
Tk ko kkk ko kb h kR k ok

*

String type?

Made

‘Graphics?

HEL->Descriptor
B=String len

Address LSE

DE->String

Finishedz

a=Chr from string

Print it

Next chr

.



EdL4
EO1A
E01B
EQLg¢
BOlD
ECLIF
EG2Z3
EQZ7
EO2A
EOQZE
E0G2
ED34
E(035
EQ36
EO37
E03B

EQ319
EDQ3cC
E0ZD
EOIT
E041
E043
E035
EO4E
E047
EQ4Y
EQ 4R
ED4B
EQ4C
EO4D
ED4R
EQG52
ED53
E0SE
EUS58
E05S%

EOGA-

Eds0
E060
BEOG1
E0G2
E463
EO64
E085
ED&G
BOGE
EQ6Y

062

EG6D
EO7D
EQT4
EQ75
BO77

F5

L)

D5

E&

FDRES
ED4BBIFC
EDSEBSFC
CD39EQ
ED43BTFC
EDS3ROFC
FOEL

El

D1

Cl

Fl

c3

CRAROG
Do
2007
FEOD
2873
FEZ0Q

EDSB20OF9
19
1130FC
008
Ch

L
IA1FFY
CDOCQY
¥E

ol

cl

|
IAESF3
I2FZF3
FD2140FC
D5

2608
CBTA

7. MACHINE CODE PROGRAMS

GPRINT : PUSH
PUSH
PUsH
POSH
PUSH
LD

GDC:

_ RET
GD2:

ADD
ADD
apD”
FUSH
PUSH
LD
ADD
1D
LD
FPUSH
FUSH
LD
CALL

ch3

FOP
FOP
Ly
ING
N
DINZ
BOE
PO
LD
LD
LD
PUSH

Gh4: BLIT

AF

EC

DE

HL

Iy
BC, { GRPACX)
DE, { GRFPACY)
Ghoe
{GRPACK),BC
{GRPACY) ,DE
IY

HL

DE

BC

AF

CHVCHR
N

W% ,GD2
CR

% ,GCRLF
20H

C

L,A

E:0
HL,HL

HL, 2L

HL, HL

BC

DE

DE, (CGENT+1)
HI.,DE

DE, PATWRE
B{B

BC

DE

A, {CGPNT)
ROSLT

BC
A, {FORCLR)
{ATRBYT) A
IY,PATWRE
OB :
H,8

7,0
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BC=¥ coord
DE=Y c¢oord
Decode <hr
New X coord
Hew Y coord

Check graphic
NC=Header '
HE2=Converted
Carriage Return?

Other control?
Ignore

HL=Chr =ode

HL=Chr*8

X coord

¥ coord _
Charactar set
HL->»Pattern
DE-rpuffer
Eight byte pattern

Slot ID
Get pattern

Put in butfer-

Next

¥ poord
X coord
Currant
Set ink
T¥->Patterns

calour

Max dot rows
Pog ¥ coord?



7. MACHINE CODE FPROGRAMS

EQ79 2023 JE NZ,GDE . - : :
EO07B CDBFEQ CALL BMODROW ; Bottom most row?
EOFE 3BZB. ' JRE  C,GD9 ;7 C=Y too large
EQBQ <5 PUSH BC i
EQEL ZEOG LD L,6 1 Max dot cols
ED83 FDIEQD - LD B T¥Y+0) ; A=Pattern row
EQ86 CB7E GcDh5: BIT 7.B , ;7 Pos X cooxd
EQ88 2015 JR NZ ,GD6 3 :
EC8A CDCHED - CALL EMDCOL : Rightmost col?
EQBD 3815 : JR  C,GD7 ; C=X too large
EQBF CRBYF BIT 7.,A ; Pattern kit
EQ91. 280C JER £,GD6 ;1 Z=0 Pixel
EQ93 F5 FUSH AF H
CB0%4 DS FUSH DE H
E095 EB PUSH HL :
B0%94 CD1101 CALL MAPXYC ; Map coords
E0%9 Cn2001 CALL SETC ;7 Set pixel
EO9C E1 . FOP HL 7 .
EQSD bl . ’ BOT ©DE H
EQ9E F1 o FOP AP 7
EQSF. 07 GDE: RICA : Shift pattern
EORO 03 INC BC i X=¥t1l )
EOAL 2D BPEC L : 3 Finished dot cols?
EOAZ 20EZ C JR NE,GD H S
EQad C1L ‘GD7: BOP  BC 7 Initial X coord
EGa5 FD23 GD8: INC Iy : ¥Wext pattern byte
EQAT 13 INC DE : Y=YH1
.BOAR 25 DEC H ; Finished dot rows?
BO0AY 20CC R JR NZ,GD4. -
‘EQRE D1 - . GD9: FOFP DE ! Initial Y coord
EBOAC 210600 ' LD HI, 6 ; Step
EQAT Q09 - ) ADDD HL,BC ] E=X+6
BOBO 44 . T LD B,H 7 )
E0OBl 4D ’ LD <L i BO=Hew X coord
EO0OB2 CDCSEOD . CALL EMDCOT : Rightmost col?
EQBS DO - RET HNC ; :
EQBG Q10000 - GCRLEF: LD ‘BC,0 1 X=0
EQBS 210800 : LD HI,,. 8 :
. E0BC 19 ADD HBL,DE 7
"EOBD EB EX DE,HL + ¥Y=Y+8
- EQBE 9 : : RET H
EORF BS EMDROW : FUUSH HIL H
EQCO Z1BrROO LD HL,191 ;1 Bottom dot row
EQOC3 BT CR & :
EQC4 EDSZ .8BC HL,DE : Check ¥ coord
EOCE E1 - ~ POP HL :
EOC7 C% o RET ; C=Below screen
t}
EOCE ES. EMDCOL:FPUSH HL i
EQOCS Z1EFQD . LD HL, 239 ; Rightmost dot col
BQCC BT CR y: H . .
EOCD EDAZ. Qo SBC HL,BC : Check X coord
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7. MACHINE CODE PROGRAMS

EQCF: El o POP HL ; o
EURO C9 RET ; C=Bepyond right
END

String Bubble Sort -

This program will sort the contents of a string BArray into
ascending alphabetic order. The location of the Array is passed
as the USR call parameter, for example V=USR{VARPTR{AS{O}}}.
Thers are no restrictions on the size of the Array or on its
contents but it must eonly have one dimension. The program is
‘based on the classic bubble sort algorithmn where string pairs
are compared. and their positions swapped if the second 1is
smaller . than the first, A 250 element Array of randomly
generated strings will be sorted in approximately 2.5 seconds.
The eguivalent BASIC program takes over six minutes.

ORG  OEOOOH
LOAD ORODOH

EQOOC FEOZ2 SORT: CF b ;: Integer type?
EODZ CO RET NE H

EDOQ3 23 IN; HL ; HL=>DACH]
BOO4 23 INC HL .1 HL—=>DAC+2
EQO0S S5E LD E,; {HL) -+ Address LSB
EGD&E 23 INC HL : HL->DACH?
EOQ7 56 LD b, {HL} ; Address MSB
EBEOOE EB BEX DE,HIL 1. HL-»as5(0)
EDDY ES . ’ FUOEH HL : H

EDQA DDE] - PDP  IX ; IX-3AS10)
EQOC DD7EFR LD a, (IX-8) -3 Array type
EQOQF FEO3 - : op 3 { String Array?
EQLL CO ' RET NZ : , -
EQ12 DO7EFD . .LD A (IX-3) -+ Dimension
EQ15 3D DEC A ¢ Single dimension?
ERLS CO - RET WNEZ H

ED17 DDAEBFE LD C(Ix-2) H

E0OLA DD4&FF ' " LD B, {IX-11} : BC=Element count
EQLD C5 BRZ: PUSH BC : o
EQ1lE E5 i PUSH HL ;: HL->Dsc(N)
EXLIF 46 SR3: LD B, (HL) : B=Len{N}

ED20 23 "INC  HL :

EDZ]1 SE . LD E, THL) H

ED22 23 INC ¥HL T

EQ23 ES PUSH HL H

E0z4 56 LD D, {HL) ; DE-»String(W)
EQ25 23 .. INC nL ; HL-»Dsci{h+1}
EQ26 4B LD C,{HL} ; C=Len(N+1)
BO27 23 INC HEL- ;

EDzB TE 1D 2, (HL) 3

E0OZ9 22 1NC  HL 3

EQZ2A BS FIISH HL H

EJ2E 66 . - LD H, (HL)} H
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7. MACHINE CODE PROGRAMS

EQ2C 6F LD L,A ; HL-»S8tring(¥+1)
EQZD EB- Ex DE, HL ; HL=>(N)},DE->»{¥N+1)
EBGQZE 04 INC B :
EQZF ag INC C H
EQ2Q 45 SR4: DEC B ; Remaining leniN}
ED31 2B25 JR %, NEXT ;7 Z=(N)<=(1+1] _
EQ23 0D DEC C ; Remaining len{N+1l}
ED34 2808 - JR  Z,8WAP ; Z={N+1)<(W)
036 1A LD A, [DE} ; Chr from (¥+1)
EQ037 BE P (HL) : Chr from [N}
E0I8 13 INC DE ;
EQ39 23 INC HL H
EQ3A 28F4 JR % ,5R4 1 Sama, continus
EQ3C 301A JR M NEXT ;O HOC=(HMIJ{N+L])
EDZE El SWAaP: POP HL : HBL->Dsc(W+l)
ER3F D1 POT DE ; DE-+Dacin}
E040 0803 b B, 3 ; Descriptor size
E042 1A SwW2: LD A, {DE] : Swap descriptors
E0473 4F LD C,{HL) :
EQ44 77 LI (HL) & ;
E045 79 LD B, C H
E046 12 Lo | {(DE).A H
E047 1B : DEC DB H
E0d8 2B DEC HL H
E04% 10F7 DJINE SW2 :
E03B DDES PUSH IX H
EQ4D El EOP  HL ; BL-»A45100}
ED4E B7 ' OR A ;
EQ4F EDSZ SBC HL,DE : At Array start?
EQSL 3007 JR NC,Wx2 ; WC=ALE start
EQ53 1B DEC DE 1 Back up
E0O54 1B DEC ©DE B
E055 ER EX ‘DE,HL : HL->Dsci(N-1)

" ED56 lac? JR  SR3 ; Go check again
EQ58 El MEXT: -FOP HL ;1 Lose junk
E(59 E1 - BEOF HL H
EOSA E1 NXZ: POP HL + HL-Dsc(N}
EQSB Cl FOP BC ;: BC=FElement count
EQSC 23 INC HL ; Wext descriptor
EQSD 23 INC HL H
EOSE 23 INC  HL H
EOSF OB BEC BC H
EO06D 78 . LD A,B : _
EQO&1 Bl OR C ; Finished?
BORZ2 20B9 - JR WN%,5R2 '
E064 CO RET H

END

Grachics Screen Dump

T™hig program will dump the screen contents, in any node, to
the printer. When first activated wia a USR eall the program
merely patches itself into the interrupt handler keyscan hook.
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7. MACHINE CQDE PROGRAMS

Cnoce the program has installed itself it effectively bhecomes an
extension of the interrupt handler and a screen dump may then
be initiated from any part of the system simply by pressing the
ESC key. If necessary the dump c¢an be rerminated by pressing
the CTRL and STOF keys. BAn édample of a Graphics Mode screen,
in which all thirty-two sprites are active, is shown below:

NN IARRENTANRARREXNNRRRBRYANEL)

The simplest method of generating a screen dump is to copy all
the character codes from the Wame Takle te the printer. Howaver
this would only werk in the two text modes, the sprites counld
not be displayed and the resylt would reflect the printer’s
internal character set rather than the VDP character set. The
program therefore reproduces the screen. as a 240/256x192 bit
image on the printer in 211 modes, each point in the image
being derived from the colour code of the corresponding point
en the scresn. No - dot for colours 0 te 7 and a dot for colours

The colour e¢ode for a given polint is cobtained by first
examining the thirty—two sprites 1In sequence to determine
whether any one overlaps it. Tf every sprite is transparent at
the point then the character plane is examined. This is done by
using the point coordinates to locate the corresponding enkry
in the Mame Table then, via the character code, to isolate the
relevant Wit in the associated pattern. .If the bit's colour
code is found to be transparent the background plane colour is
rerurned.

Note that the control code seguences used in the program are
for the Epson FX80 printer. These are marked in the listings in
¢ase ancther printer is to be uséd. One sSequence is used to
anter bit image wode at the start of a 240/2356 byte line (each
byte defines eight vertical dots) and one sequence 1s used to
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initiate a paper feed at

7. MACHINE CODE PROGRAMS

generally optimised for speed, .
about -five seconds plus prlnter time to produce the
45 080f49 152 dots in the image.-

and takes-

ORG GEUDDH

the end of the line.

rathexr than

EQQD
EQ03
EQQ5
EQOE
EQ0CS
BOOC
EQOE
EQL]

E012
E0Ll4

EQ15

JACCFD
FECSH
co

2112E0-

22CDFD
3ECD .
32CCFD
co -

- mE oy

. wE ma

LOAD OEQOOH

e e s

RDVEM: EQU Q04AH
CALATR:EQU (Q087H

LETOUT : EQU

00A5H

OF3IRFH

T32COL:EQU

GRPNAM:BOU OF3CTH
GRPCOL:EQU OF3C9H
GRPCGP:EQU OF3CBH
MLTHNAM:EQU OF3D1H
MLTCGP:EQU OF3D5H
RG1SAVIEQU OF3EQH
RETEAVIEQU OF3EsH
NAMBAS:EQU. 0F922H
CGPBAS:EQU  0F924H
FPATBAS:EQU (F9%26H
ATEBAS :EQU QF9Z8H
SCRMOD:EQU O0OFCAFH
HEKE¥C: EQU O0FDCCH

CR: - EQU. 13
ESC: EQU 27
“ENTRY: LD A, (HKEYC)
: CP  0CO9H -
RET NZ -
LD  HL,DUMP , . .
LD  (HKEYC+l),HL
LD &,0CDH
LD  (HKEYC),A
RET :
DUMF: (P  2aH
" . RET NZ
PUSH AF
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ROUTINES

ME ME RA ME YR WE mp wE

LI TR

The program is

for minimal code,

kg Akt kbt ko kN ek

* BIOS STANDARD
R N T T

*

AERERE AR AR TR Rk h kb bk

* WORKSPACE VARIABLES
'*********i*t***?**********t**

*

L P T T Y P R R T T S R gy

* CONTROL CHARACTERS
LA EEE RS ETEI LT R EE I LT LT

*

Hook
Free to use?
Where to go - -

Bedirect hook
CALL

ESCkey number?.



EQlé
EQL7
ED18
Egl9
EOlD
EDlP
Epz2
EQC3
EQ26
EQ29
EQZ8
E02E
BEO3L
EO33
E036
EG3g
E0 3B
ED3C
EG3F
EQSD
ED43
EQ45
EG43
E0&9
EJ4n
E04D
EQ4E
E0S1
EQ52
EDS3
EQ5SS
EQ56
E058
BOS9
EQ5E
BQSC
EQSE
EQ5F
EQg2
EDG3
EQG4
EQGS
EQOGT
EOGE
E}e9
EQ6A
EQGE
EQeC
EQGE
E070
E0T73

"ED75"

EQTE
EDTA

CchH .
Db

E5
ED724FE2
UEDOD
JAAFFC
BY
Z1F000
112806
2808
210001
112008
3E1B
CDEDED
3E4B
CDEDED

DUL:

DU2:

CDYTEOD pul:
D5

C5 :

2151EZ

42

110800

cs5 Dd .
ES

0608

TE DoS:
FEOS

3F

CEBEll

BE
2007

+3E0OD

CDEDED
3ElB
CDEDEQ
3E4A
CDEDED

PUSH BC

FPUSH DE

PUSH HL

LD {BRKSTK] ,SF
LD .0 -

LI L, {SCRMOD)
OR A

LD HL, 240

LD DE,6*256+40
JE Z.DU2

LD HY,, 256

LD DE,8%256+32

LD &, ESC
CALL PRIHNT
LD A,"K"
CALL PRINT
LD AL
CALL FRINT
LD F-9 <)
CaLL PRIWT
LD E,D
CALL CELL
PUSH DE
PUSH BC ’
LD HL,CBUFF
LD B,D
LD DE,B
FUSH BC
PUSH HL

LD E,8
LD &, {(HL)
Cr 8

CCF

RL C

AOD HL,DE
DJINZE DUS
LD A, C
CcaLl, PRINT
POP HL
BOP BC
“INC  HL
DJW% DU4
FOF BC
POor DE
INC B

Lp &A,B
CP E

JBR W% ,DU2
LD A,CR.
CALL FRINT
LD A ,ESC
CALL PRINT
Lb A Na"
CALL PRINT
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=g MR MR ME M4 A ma g e omy oma omu Sp M S b Ra w

For CTRL-STOP
=Row
Mode

T40 Dots per row

T32,GRP,MLT Dokts

khkkr UL FEAk®

Bit mode

* * F ¥ & ¥

Bytes M3E

k]
*
¥
Bytes LSB *
: L]
*
Ehfkh ke kbk bk en

B=Column
bo an B8x8 cell

HL->Colours ..

=Dot cols (6 or 8)

CBUFF offset

B=Dot rows
A=Colour code
Dark or light?
Light=Print dot
Build result
Hext dot raow

£ Vertical dots
Hext dot ool

Next'column

End of row?

Head left

kR ok k anu Ahhkk
* . *
* Paper feed =
* w



7. MACHINE CODE PROGRAMS

EQTD 3ELB LD h,24 P ¥ 24/216= 179" *
EQ7F CDADED CALL FRINT LA L ELE AL LA
EQ82 4 INC C ; Next row

EQ82 79 LD A, C i

EG#4 FE18 CP 24 : Finished screen?
EQOBe 2097 JR MZ,DUL i

E088 E] DUG ; POP HL ;

E089 D1 POP DE ;

EOG8A C1 POEF BC :

E08® F1 FOF AT H

ROSC C9 RET ;

E08D CDASQ0 PRINT: CALL LFTOUT Te printer

!
EO090 DO : RET NC 1 CTRL-STOP?
E09! EDTBAFEZ LD SP, (BREKSTEK) : Restore stack
E0%5 18F1 JR LUs ; Terminate program
EQ97 €5 CELL: PUSH BC ;
EQ3%8 D5 PUSH DE H
EQ9% E5 FUSH HI: :
EQ92 FDES PUSH 1Y H
E0SC 2151EZ2 LD HL,CBUFF ‘'t Por results
RO9F 3E40 LD Be6d :
EGAL 3600 Crl: 1D (HL),0 ; Transparent
BOA3 23 : INC HL H
EOA4 3D DEC & : Fill
BOAS Z20FA JR WZ,CL1 ¥
-EQAT 3AAFFC : LD A, {SCRMOD) ¢ Mode
E0Ak B7 OR & : T4072
EQAB F5S PUSH AF ;
EQ0alC C5 FPUSH, EC ;
EQAD C469E1° CALL WZ,SPRTES ; Sprites first
EQOBO 1 - POP BCQ H
EQOBl &9 . LD L,C H
EQBZ 2600 : LD H,0. ; HL=Row
EOE4d 29 apb HL,HL :
E0OBS 29 ARD  HL,HL i
EDBe 29 ADD  HL,HL : HL=Row*§
EQBT 5D LD E,L H
EOBE 54 LD D.H 7 DE=Rowk§
E0BY 29 ADD HL,HL H
EO0BA 29 AR HL,HL : HL=Row*32
EQBE Fl POLR AT ; Mode
EQBC PS5 PUSH AF H
EGRD: 2001 JR WNE,CL2 : T407?
BOBF 1% ADD HL,DE ; HL=Row*i0(Q
EOCO 58 CL2: LD E,B ; DE=Column
EQCl 1% ably HL,DE :
BOC2 EB EX DE, OL : DE=NAMTAE coffset
EQC3 D0z sus 2 1 Mode
E0CS 79 Lp  A,C : A=Row
EQCE Ql000a LD BC,0 ;: BO=CGPTAB offset
EQCY 2AZ4F0D LD B, {CGPRAS ) I
BOCC EBS PUSH HL H
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EQCD
EODD
EOD?
BOD4
EOD7
EQDS
EDDB
EODD
EODE
EQOEO
EQE3
EBUE4
EOE7
EOES
E0EL
EDEB
EQEC
EQOEF
EOFO
EQFZ
EGF3
EOF4
EDFS
EOF6
EOF7
EOF9
EQFE
EQFE
EOFF
£100
E101
E102
E104
E105
El07
ELQA
E10E
El0D
E108
ELIQF
E110Q
Ei1l1
®113
Ell6e
E117
E1la
E1lB
EL1E
E120
El22
E123
E126
E127
E128

2B22F9
3819
200¢
2ACBF3
E3
ZACTFE
E618
47
180E
2ADLF3
E3
ZAD1F3

19
Cp4aG0
5F
2600
29

29

29

Qs

EB
FDEL
FDLD
2BRCYUF3
159

3AEGT3
57
E60F
5F

Fl

B5

D
2008
ZABFF3

09

CD4a00
57
2151E2
oc08
FDE3
E3
CD4Aa00
iy

El
FD23

CL3:

CL4:

CL5:

Cl&:
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LD
JR
JR
LD
EX
LD
AND
LD
JR
LD
EX
LD
RLCA
AND
LD
ADD
CALL
LD
LD
ADD
ADD
ADD
ADD
EX
POP
ADD
LD
ADD
RRCA
RRCA
RRCA
AND
D
1D
LD
LD
AND
LD
POP
PUSH
DEC
JR
LD
© ADD
CALL
LD
LD
LD
PUSH
EX
CALL
LD
POP
INC

HL, (NEMBAS)
e,0nLd
NZ,CE3

HL, { GRPCEE)
{SP) UL
HI., { GRPNAM)
18H

B,A

CL4

BL, (MLTCGE)
(SPE),HL

HL, {MLTN&M]

]

Cra
HL,DE
REDVEM
L&
Iir ﬂ
BI.,HL
HL ,HL
HL,,HL
HL,BC
DE,HL
IY
IY,DE
HL, (GRPCOL}
HI,DE

1FH
Cra
B.0

D2
OFH
E.A

AT

HL

A

W2 ,CLS

HL, {T32C0L)

HL,BC
RDVEM
DA

HL, CBUFF
B F E

IY
{8P),HL
EDVEM
C, A

HL

1Y

- 251 -
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C=T4{) or T3
WZ=MLT
Else GRF

Row MSEs :
1/3=2kB CGP offsat

Row¥2

1/6=28 CGF offset
HL—)NAMT&B
Get chr code

HIL=Chr code

HL=Chr*g
GRP,MLT offsets
DE=CGPTAB offset
I¥Y=CGPTAB base
IY->FPattern

HL->3RP colours

Chr code/8

T4( Colours
L=T40 Colours

E=Background colour
Mode
S5TE->GREP Colours

Z=T732

HL->T32 Colours
Get T32 Colours
D=T32 Colours
Eesults

Dot rows

HL->Pattern
zet pattern
C=Pattern

Next dot row



7. MACHINE CODE PROGRAME

El12A 3ARAFFC L A, {SCRMOD] ; Mode

E12D D&02 . - sUB 2 H o
BlZF 3815 } JR <,CLE ¢ O=740 or Ti2
E131 280C JR Z,CL7 + E=GRFP

E133 51 Lo D,C ;7 MLT Colours=Pattern
El134 QEFD LD C,0F0H ;7 Dummy MLT pattern
El36 78 LD "A,B i Dot row .
E137 rENS Cr 5 : Call halfway mark?
E139 2Z80B JR Z,CLB :

E138 FDZB DEC IY ; Back up pattern
E13D 1807 JR CLE H

E13F E3 CL7: BY {SFP),HL + HL->GRF Colours
El40 CD4AOC CALL RODVREM i Get colours

Bl43 57 LD D.A : D=GRF Cclours
El44 23 INC HL . ; Mext dot row
EldS E3- E¥ {SF),.HL 1 STE->GRF Colours
Eld4e (C5 CLB: PUSH BC ; )

B147 0608 LD B,8 : Dot cols .
E14% CBIl1l - CLD; RL C ; Dot from pattern
El4dE 34 INC (HL) ;

Elar 35 DEC  {HL) + Check CBUFF clear
El4D 200D JB NZ,CL12 ; NE=Sprite above
El4F 72 LD a,D 7 A=Colours

E150 3004 . JR NC,CL1( ; HC=0 Pixel

El5%2 OF RECA H

E1G3 OF . RRCA H

B154 OF _ RRCA s

B135 QF . RECA ;7 Select 1 celour
E1l56 EGOF CLi0: AND OFH H

E158 2001 JR NZ, 011 ; Z=Transparent
El15a 78 - LD A, E : Use background
£13B 77 CL1l: LD (HL) .2 : Colour in CBUFF
E15C 23 CL1Z: THC HL :

El5D 10Ea DINZ CLS ; Wext dot col-
E15F 1 a POP BC ;

Elad 10BE- DINZ CLE ¢ Next dot row
Ele2 El1 - ¥OFP  HL P

El63 FDEL BCP IY H

El1&5 El POPF HL ;

Ela6 Dl POF DE ;

El87 Cl POT BC ;

RBl68 <9 RET :

Elg9e 78 " GPRTES:LD 2,B i A=Column

El6a 07 . _ RLCA :

El6B 07 ) RLCA H

El6C 07 RLCA : A=X coord

El&éD 2607 ADD A,7 : RH edge of cell
ElgF 47 LD B,& ; B=X coord

E170 79 LD A,.C 7 A=ROW

El171 07 . RLCA '

E172 07 RLCA '

E173 07 RLCA ; A=Y coord _
E174 C&07 AoDh A7 : Bottom of cell

- Z2R2 -



El17¢6
ELT?
E178
E17B
ELl7C
ELl7F
El81
E182
E1B3
El84
E187
El&8
E188
Elg8a
El8C
E18E

E18%
E14G
E191
E193
E194
E185
E196
E199
E19A
E198
EL9C
R19D
EL9E
ELSF
E1A0
E1a3
Elad
E1A5
E1AK
ELAR
E1AC
ElAF
E180
E1B1
E1B2
E1B3
E1B4
E1B6
E1B7
E1B8
ElER

E1BLD

E1BE
E1CO
E1C2
ELC3
El1CE

7. MACHINE CODE PROGRAME

4F LD
AF XOR
CD8700  S8S1:  CALL
57 LD
CD4ADA CALL
FEDO CP
ok RET
DS - FPUSH
C3 PUSH
CDEFEL CALL
cl POP
F1 . POP
3C INC
FE20 - cP
20EA JR
c9 RET -
91 SPRITE:ZUB
2F CPL
FE27 CF
po RET
4F LD
23 INC
CD4A0D CALL
5F LD
7% LD
93 SUB
5F LD
9F SBC
57 1D
23 INC
CD4A00 CALL
47 Lp
23 INC
CD4AD0 CALL
CB7F BIT
2805 JE
212000 LD
19 ADD
EB EX
14 spl:  INC
IG5 DEC
co RET
E6OF AND
C8 _ RET
57 LD
3ABOP3 LD
CB4F BIT
OF RRCA
IE08 LD
3001 JR
87 ADD
2805 sp2:  JR
CBED RES

Crh

.
CALATR
DA
RDVEM
208

7

DE

BC
SPRITE
BC

AF

A

32
NZ,5581

D,A
A, (RGLSAV)
1,a

RFS
NC,5F2
AA
%,58P3
0,B
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—r mE wy mp mp o mp mE oma md ed RA Mk mE mE b RE mE Rk omp omp Sk WP BB LF Wa WE mE fmh S0 R R mk Mk e Rk RE e

— me wp

P NN wE ME WME mE M A MEF Tma ML AR mR

=Y coord
Sprite number
HL->Attributes
O=Sprite number
Get Sprite Y
Terminator?

Do a sprite

Next sprite number

Done all?

{8Y-Y)

Make {(¥-5Y¥}
Possible overlap?
C={Y-5Y]) |
Get Sprite ¥X.-
Ah=X coord
E=({%X-5X}

Make 16 bit-
DE=({X-5X}

Get patternd

Get BC & Colour:
Barly clock?

Increase (X-5Sx)

(X-8X}>»255 or negre,

HZ=Qutside cell
Colgur _
Z=Transparent
D=Colour

Flags

=

MAG

Minimum size

Double for MAG

Change patterng



ElCT
ElC9
ElCa
ELCE
ElCD
ElCcE
EICF
E1pD
Blpl
ElD2
ElLD4
ELDS
ElD6

Elpg -

Elpa
E1DE
E1GD
E1DF
E1E]
El1E2
ElE3
EIES
El1ER
ELE?
ElEY
ELEB
ELEC
ElEE
BAFD
E1F2
ElF3
BlF?
ELlFE
ELF2
ELFC
ELFD
LLFF
E2Q1
203
BZ06
E207
E209
E2{Ah
EZDEB
R20C
E2QF
E210
E2l¢
E214
E21le
E218
E2lh
B21C
L21E

oF

D5
CB70O
2048
ES
FDES
CBYB
2038
FDTEQO-
B7
Z032
Ccs
oS
ES
3IREQOF3
OrF
ingd
CE39
CB3p
CESE
2804
CBY9E
CRE1L
68

SP;:

ard;
SPE:

8P4

FD2151E2 SP7:

5PR:

SP9s

SPi0:

5P11:

7. MACHINE CODE PROGRAMS

RES
ADD
LD
ADD
CF
RET
CF
RET
LG
505
LD
Lo
Lo
JR
S0B
QP
JER
Lp
Lo
LG
3UB
LD
LD
LoD
JR

e R e o R e R R R R L R R X

1,B
BB
L.&

=3

9]

-
oo I
L]
<

-

iY,CBUFF
DE

7.C
MNZ,SPLS

HL

IY

7.E
NZ,5P14

B, (I¥+0)

a

NZ ,5Pl4
BC

DE

BL

A, [RG13aV)

NC,5PL0

mr WA WA MA MR A g g tmg md i my mg my my MY E um g a dwa M Mg my my M4 mA A mI A ma ma

EFEE P T

LY LSRR

L I R T B LT

b wh e

- wp w

Double for S1ZE
L=5prite size
Bllow cell size
Sprite above
Eprite to left
{¥-8Y) frem top
A=Sprite size
Max dot rows

C=Below cell top
a=Dot row overlap

H=Row overlap
(X-5X) from cell LA
a=Sprite size

Max dot cols

C=Past cell LH
a=Dot ¢ol overlap

L=Col overlap
Results '

Reached sprite?

Reached sprite?

CBUFF
Transparent?

Flags
MAG

{¥Y-5¥)1/2
(X-5X1/2
{X-8x)>77?

(X-8X)-8
(¥Y-5Y)+16



E21F
E221

E222°

223
E224
E225
226
E22h
EZ22B
LI2E
EZZF
EZ230
BZ31
B233

EZ251

ED4B2EFD
05
CD4aQd0
1¢

b R mp mE MR Ry omp b S omg mp R My owa ma

7.

SP12:

sPil:

SPl4;:

5Fl5;

LD
LD
ADD
ADD
ADD
ADD
LD
ADD
CaLL
Inc
RLCA
DEC
JR
JE
LD
BOE
POP
BOE
INC
INC
DEC
JR
PLP
POP
LD
ADD
8]y
THC
pEC
JR
RET

H,0
B,H
HL,HL
BL RL
HL,HL
HL . BC

BC, (PATBAS)

HL,RC
EDOVRE
E

E
NZ,3FPl2
WC,EF13
{EY+0),D
HL

DE

BC

IY

B

L
N%,8P9
IY

HL

DE, &
I¥,DE
DE

C

H
NZ,5P8

BRESTEK:DEFW 0

MACHINE CODE. PROGRAMS

= md mi ma omp tmy A w

e My WE WER e WM MR by ma Wy mg WA MR my g mp W e owmy R M M4

r

HL=Fatterns
EC=Y offsat

HL=Pattern*g
Select dot row

HL—=>*Pattern
et dot caw

Selrct dot col
NC=0 Pixel

Colour in CBOFF

‘Right a dot cal
Finished cols?

Down a dot row
Finisghed?

Break stack

A RN R AT IR AL EE SRS SRR S

*

&
*
*
*
*
x
*
*
]
]
*

CBUFF:

a <ell scan:

ccececee
CCCCeeee
CCCCCCCC
CCCCCeCC
CeoCCeee
CCLCTCCC
CCCCCCCT
CCCCcoCee

Bytes
Bytes
Bytes
Bytes
Bytes
Bytes
Bytes
Bytes

DBFS

END

B4

- 355 -

00-07
Q8-15
l6-23
24-31
32-39
40-47
45-55
56-63

AEkkkbF kb kr kAt hhtx

[
£

* This buffer holds the 64 *
* colour codes preduced by

*

*
*
®
*
*
*
*
*
*
L]
L3
*

Call buffer



7. MACHINE CODE PROGRAMS

Character Editor

This program allows the MSX character patterns to be
modified. When the program is first entered it copies the ZEB
tharacter set from its present location {usually the M3X ROMY)
to the CHRTAB buffer (E2A3H to ERA2H) and. sets up the screen as
shown below:

WL AT AT AN e A N A S D
i o Bl e P N

o el A AN SN R ER S T M
Bl EEMEETERCL KERTF
AR s [T E [F e HE T g  [MM S
Pt e |5 [T (R[] [ g e BE [ [T [
A AR AR S A N A E
[l ¥ (Rl R O VN o N - N ER e
ChiE AR A e ey [T A A
R E G IR O (o = O R S N [T
Sba |5 |oofm s in & b o MR o o
Y O A S ol O il O el R
SO s T o I O O - S el P
B L e P s N A ) T
o = (N N Sl R T R R R PR R R R
sl ET = Ee=]- FiH

The program has two levels of operation, command and edit, with
the RETURN key being used to toggle between them. In command
mode the four aryow keys are used to select the character for
editing. This is marked hy a large cursor and is also displayed
in magnified form on the right hand side of the screen. The *gQ"
key will guit the pregram and return to BASTIC. The "A" key is
used to adopt the character set, that is, to make it the system
character set. When the character set is adopted it is copied
to the bhighest part of memory (BBSOH to F37FH) and its Slot IR
and address placed in CGPNT. ' '

In edit wode the four arrow keys are used to select the dot
for editing, this is marked by a small curscr. The SPACE key
will erase the current dot and the “." key set  it. As the
pattern is modified the character menu on the left hand side of
the screen is updated.

The character set in CHRTAB may be saved on cassette using a
"BSAVE" gtatement and later re-loaded with a "BLCAD" statement.
The ADOPT subroutine should be saved with the patterns and
eXecuted upon re-loading so that the system adepts the new
character set. Alternatively the character set alone can be
saved and its Slot ID and address placed in CGPHT upon re-
leading using BASIC statements, Note that altering the
character patterns does not affect the operation of the MSX
system in the slightest.

- 256 -



7. MACHINE CODE PROGRAMS

ORG OEQQOCH
Loabh QEOOOH

Ak bk kRt kbbb kb bk ek hiw

% * BIOS STANDARD ROUTINES  *
H [T E YR R XL s X E3 82223 E X R R R R R T 2

RDSIT: EQU  000CH
RDVRM: EQU 004AH
WRTVRM:EQU 004DH
FILVRM:EQU 0056H
THIGRP:EQU 0072H
CHSNS: BQU 009CH
CHGET: EQU 0O09FH
MAPXYC:EQU O0111H
FETCHC:EQU 0114H
RSLEEG:EQU 0138H

[ ZES I EEEIEE RS FRREE L LR LR R TR T

* WORKESPACE VARIABLES *
T EEET TR AR SRS LSRR SRS RN Lo

L ]

GRPCOL:EQU OF3C9H
FORCLR:EQU OF3ESH
BAKCLE:EQU OF3EAH
CGPNT: EQU OFI1FH
EXPTBL:EQU OFCCLH
SLTTBL:EQU OFCCSH

R R R EEE LR L AR AL R A SRR SE LY

i * CONTROL CHARACTERS *
g RHHR ARk ok kok kK Rk kR kb bk

CR: BoU L3
RIGHT: EQU 28
LEFT: EQU 29
UP: EQU 30
DOWH:; EQU 31

Cold start
Magnify chr

EQQ00 CDFBED CHEDTT:CALL INIT
EQCG3 CDEDEQ CHL: CALL CHRMAG

L

’
E{06 CDFEEL CALL CHRXY : Chr coords -
EQDS 1608 LD 0,8 : {lursor size
EQODB CD2FEZ2 CALL GETEEY ; Get command
EQDE FESL CP LI 7 ouit
EQL0 CB RET 2z :
EQ11 2103E0 L HL,CHL ; Set up return
E0l4 ES FUSH HL H
E015 EE4L CP A" ; Adopt
EQ17 CagEE2 JP 7 . ADOPT : }
EQLla FEOD CP  CR ; Edie
E0LC 281F JR Z,EDIT :
EQ1E 0EO0L LD c,1 : C=0ffset
EQZ0 FEIC CP RIGHT :+ Right
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EQ22
EQ24
EQ26
EQZ8
E0Z2A
EQ2C
BO2E
EQ30
BOIZ
Eh34
EQ 1S
EQ33A
E035
EO0ZC

EQ3D
EQ40
E042
EQ45
rO47
E048
E04B
EQ4C
EQ4F
EOS1
E053
EOS4
EG56
E0S8
EGGA
EO5C
EQSE
EQGD
Rbiez2
Ed6d
EO66
E06S
{11539
EDGC
EO&D
BO70
EQ71

2811
QEFF
FEL1D
2808
QEFD
FE1E
2BD5S
OB10
FEIF
o
3AR1EZ
a1
32alE2
ca

CDE6E]
1602
CD2FEZ
FEOD
841
215DE0
ES
GLOOFE
FE2Q
2804
0c
FE2XE
281F
FELIC
281)
OEFF
FEID
280B
OEFRS
FELE
289405
JE0S
FELF

EQ73 Zzz

E076
EGT7
EOTA
EQTD
EOTE
EO7F
EOB0
EQ081
EQ83
EG&4
EQBG

CDlEEZ
JAMZER2
F5

aF

OF

oFr
EGO7
SF
1600
FD19

CHZ2:

EDIT:

EDZ:

ED3:

7. MACHINE CODE PROGRAMS

JE
Lo
CcP
JE
LD
CP
JER
LD
CF
RET
LD
&DD
LD
RET

ChLL
LD
CALL
CP
RET
L
FDERH
LD
CP
JR
INC
CFE
JE
CP
JE
LD
CF
JR
LD
CF
JR
LD
CE
RET
LD
ADD
BND
LD
RET
CALL
LD
PUSH
RRCA
. RRCA
RRCA
AN
LD
LD
EDD

Z,CHZ
L OFFH
LEFT
Z,CHZ
C,QF0H
ur ’
z2,CHZ
C:16
DOWN

NE

A, {CHENUM}
B.C

{CHRENUM) &

DOTHY

D,2
GETEEY

Ck

A

HL,EDIT
HL
BC,QFEQOQH
now

Z.,ED3

i

Z+ED3
RIGHT
Z2,EL2
C,0FFH
LEFT
Z,EDE
C,0F34

ue

Z,E0r2

C.%

DOWH

N2

A, (DOTWUM)
Rfc'

B3
{DOTNUM) B

PATPLS

A, {DOTHIM)
AF

1Y, DE
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i

(=
o]

g
5

c
Al
N

D
&
G

]
H
T

urrent chr
dd offset
ew chr

ot coords
Ursor slze
&t command

Quit

3

A
=)

N
D

i &

[
m

)
o]
£
=

C
A

et up return

ND/OR masks
pace

aWw QR mask
ot

[
[L4]
=
-+

=0f fget
aeft

urrent dot’
dd offset

Wrap round

N

1
c

R

-

ew dot

T->Fattern
urpant dot

%
(o)
£

E=Row
¥-*Row



E0ES
EOBD
E08B
EQ8C
LOBE
E049Q
EQ91
BEN93
E096
BO97
E058
EN9B

EDOE
EUAL
EJAd
EQ&7
BEORG
EQLA
EOAR
EODAD
EQOBO
ECBZ
E0B4
EQBS
EQBS
ECBL
EOBRC

EQBD
EDOCQ
E0CZ
EUCY
EQC7
EQCY
EOCB
EOCC
EOCD
EOCE
EODO
E0D3
EJQD4
EQLS
EQODG
EQD7
EOD®
EQODC
EDDF
EQEZ
EREZ
EJES
EQEG
EQE7
EQESB

Fl
E6Q7T
3C
CEOE
CROY
in
20FD
FD7EOD
a0
Bl
FD7700
CDBDEQ

CLD1EE2
CDFEEL
CDA3E]L
a608
D5

ES
IEOS8

FDSEQGD

CDC4E]
El

Ll
CDESEL
FD23
10ED
c9

CD1EE?2
UEBF
1EQ7
CDA3EL
0e08
OEOS
CS

D5

ES
el
FDTEDD
03

F5

aF

SF
3E05
CBCAE]
CDAEE]
CDAEE]

o

10FE
El
Dl
21

‘COBSEL

EDd;

7. MACHINE CODE FPROGRAMS

FOF
&HD
INC
-RRC
RRC
DEC
JR
LD
AND
OR
LD
CALL

CHROOT : CALL

Col:

CALL
CALL
LD
FUSH
- PUISH
LD
LD
CALL
FOP
FOE
CALL
ING
DJIWE
BEET

CBEMAG:CALL

Ml
CM2Z:

Cm3:

LD
LD
_CALL
LD
LD
PUSH
PUSH

FUSH

LD
Lo
RLCA
PUsH
SBC
LD
LD
CaALL
CALL
CALL
FOF
DInzZ
EGP
FOP
FOP
CARLL

-AY

=~

(ED4&
fYY+0)

L]
[n
r

Fis
E
c
A
[
A
B

C

(1¥40),A

CHEMAG

FATFOE
CHEXY
MAF
B,B

oE

0L

A, 8

E, (IY+0)
SETROW
HL

DE
DRI P
1Y

cal

PATPOS
c,151
E,7
HAF
B,S
C,5

EC

DE

‘HL

B, &
A, {IY+0)

AF

A,A
E,A
By 3
SETROW .
RIGHTE
RIGHTE
AT

CM3

HL

DE

BC
DOWNE
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~a ma wE R

A=Coiumn

AND mask
OR mask
Count columns

d=Pattern
Strip old bit
Wew bhit

WHew pattern

Update magnified

Iy-rPattern
Get coaords
Map

Dot rows

pot cols
E=Fattern
Setr row
HL=CLOC
D=CMASK
Down a pixel

I¥Y->Pattern
Start ¥
Start Y
Map

Dot rows .
Baw mag

pot golumns
A=Fattern
Test bit

0=008,1=FFH
E=Mag pattern
Column mag
Set row
Right a pixel
Skip grid

HL=CLOC
D=CMABE

Down a pixel
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EQEE 0D DEC <( H

EOEC 20DD JR  NZ,CM2 .

FOEE CDEBESEL CALL DOWNP H Skip qrid
EJF1 FD23 : INC IY H

EOF3 1004 DINE CTM1 H

EQFS C4% "RET -

BOFe 010008 INIT: LD BC,2048 :+ Size

BOFY 11lA3EZ LD DE,CHRTAB ; Destination
EORC 2AZ20F9 : LD HL, {COPNT+1} : Source

EOFF % INl: FUSH BC - - H

E100 D5 FPUSH DE H

E101 3Al1FF9 LD A, (QGPNT) + Slet ID

El04d CDOCOR CALL RDSLT : Read chr pattern
E1Q7 FE EI H

El0B Dl PFOF DE H

E109 C1 - PFOP BC ;

E10A 12 LD {DE) ;A ¢ Put in buffer
E10B 13 INC DE H

ElOC 23 INC HL H

ElO0D OB . DEC  BC H

E1O0E 78 LD A,B .

E10Q0F B1l R c ¥

E1L1LD Z0ED JE NE,INL H

ELlZ2 CD7z200 CALL INIGRE : SCREEN 2
E115 ZARSF3 _ LD 2, (FORCLR) : Colour 1
E118 07 RLCA H

Ell9 07 : RLCA H

Elix 07 RLCA H

E1llE 07 RLCA H

E1l{ 4F LD C,h ;: C=Colour 1
E1ID IAEAF3 LI A, (BAKCLR) ; Colour O
E120 Bl Or C ; Mix

E121 10018 LD EC,6144 ¢+ Colour table size
ELI24 Z2ACH9F3 : LD HL, {GRPCOL} ; Tolour table
E127 CD5600 . . CALL FILVEM - ; Fill colours
E12A Z10BEL . LD HL.,177*%256+11 H

BlZD O10AFF LD EC,0FFH*256+10

E130 1EO0& . LD E,8 J H

El32 3ELl . LD A, 17 :

E134 CDGZEL ) CaLl, GRID ¢ Draw chr grid
E137 210631 LD HL,49*%256+6 H

E138 QLBEAA L BC, 0AAH*256+1290

El13D 1EO06 LD E,GJ :

EL3F 3E09 LD A, Y :

E141l CD62EL - .  CALL GRID : Draw mag grid
. El44 213031 : LD HL,49%256+48 H

E147 01BEFF . LD BC,0FFR*256+190 :

142 1EO6 LD E.& :

El4¢C 3E0Z2 LD B2 3

E14E CD&ZEL . CaLL GRID ; Draw mag box
E151 &F XOR & H

E152 32AZE2 LI (DOTNUM) A ; Current dot
ELS5 Z21A1E2 LD BL,CHRHNUM H
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7. MACHINE CODE PROGRAMS

ELS8 77 LD [HL)Y A « Current chr
E159 ES IN2: PUEH HL ;

E15k CDYEEQ CALL CHROUT ; Display chr
El150 El1 FOFP HL ;

ELSE 34 INC (HL) ; Mext chr
ELSF 20F8 JR NEZ,IN2 : Do 256

El61l C9 RET ;

E142 F5 GRID: PUSH AT ;

Bl63 €§ PUSH BC :

El64 ES : PUSH HL :

EF65 CDA3EL CALL MAP : Map

Elc8 C1 FOP BC : B=Ten,C=Step
E169 F1 POP AF :

E16a 5F . LD E,A ; E=Pattern
El&BR Fl FOF AT ; A=Count

El4C F5 PUSH AF :

El6D D5 FUSH DE :

ELGE ES. PUSH HL :

E16F F5 GRL: FPUSH AF H

E170 % PUSH BC ;

E171 DS PUSH DE ;

El72 ES PUSH KL H

"E}73 78 . LD A.B r B=Len

E1l74 CpC4El CALL SETROW ; Horizontal line
E177 El1 POP  HL ; HL=CLOC

E178 DL POF DE : D=CHAEK

E179 CDBBE] GR3: CALL DOWNE : Down & pixel
E17C 0D DEC C : Done step?
E17D Z0FA JR NZ,GR3 H

E17F (1 FCF BC H

El80 Fl . POT  AF ; Aa=Count

EL81 3D - DEC A ; Done lineg?
BEl82 20EB JR NE,GR1 : .
El84d E1 : . POF HL ; BL=Initial CLOC
E125 D1 POF LR ; D=Initial CMASK
Bl86 F1 POF AT i &=Count

E187 F5 -~ GR4:  PUSH AF :

Ei84 C5 PUSH BC ;

ELI89 D5 FPUSH DE H

El8a ES FUSH HL H

E18B 3ED] GRS LD .l 1 Line width
EI18D CpC4El CALIL SETROW : Thin lina
F1%0 CDB&E1l CALL DOWNP : Down a pixel
El193 10F& DTHE GRS ; Vertical len
El95 El FOP  HL 7 HL=CLOC

El1%6é D1 POP DE ; D=CMASK
E197. CDAEEL GRE CALI. RIGHT® : Right a pixel
E19A 0D DEC C ; Dohe step?
E1%B 20FA JR W2, GRE H

E19D {1 POP BC ;

E19E F1 ' POF AF ; A=Count

E19F 3D DEC A ; Done linag?
E1A0 20BES JR N2, GR4 ;
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ElA2

E1A3
E1a5
El1&6
Ela?
ElA&C
ElAD

ELAE
E1BO
ElR1
E1BZ2
E1ES
El1B6
E1BY

B1ES
E1ER%9
E1BA
ElBC
R1BD
E1BE
BiC1
E1CZ
B1C3

ELCA
E1CS
E1CH
E1CY
El1Ca
E1CRE
E1CC
ElCD
E1CF
E1D1
E1lD2
E1D3
ElD5
El1D7
E1DY
ELlDC
E1DF
ElEl
El1E4
E1ES

E1E&
E1E9
E1EA
E1EC
E1ED
E1EE

c9

Q00 -
50
CD1101
CDl1401
57
co

CBOA
DO

5
al1ps00n
09

cl

C9

23

7D
E6D7
o

C5
O1FE00
g3

C1

co

C5
47
CDAR00
4F

A

2F
al
CBO3

3001

B2
05
280C
CBOA
30F0
CDADOG
CDB1EL
18E5
CD4DOO
€1

Cg_kj

3ABRZEZ
F5
EBoOY
az
4iF.

a7

7. MACHINE CODE PROGRAMS

RET

- MAP: LD

LD
CaLL
CALL
LI
RET

RIGHTP: RRC
RET
POBH
LE

ADD
BFOE
RET

RFl:

DOWNP: TIHC
LD

AND
RET
PUSBIH
LD

ADD
FOoP
RET

SETROW: PUSH

LD
SEl: CALL
SEZ: LD
LD
CPL
AN
“RLC
JR
OR
DEC
JER
RRC
JR
CALL
CALL
JR
CALL
POP
RET

SE2:

SE4: -

DOTXY: LD
PUSH
AND
RLCA
1D
- RLCA

B, 0
D,B.
MAPXYC
FETCHC
DA

D

NC

BC
BC,8
HL,BC
BC

HI,

a, L

7

NE

BC
BC,00FS8H
HL,B(
BC

BC
B,A
EDVEM

Tmb ek Cmg mp wk md Cma CmE My ME W4 WA mE UF M4 ME M mA WA MR

-

= o mm g wg Wy w mE wn R ma ma we

A MA ME TR MM RS M T4 A

L LT

x OMShE

¥ MSB

Map coords
HL=CLOC
[=CMASEK

S5hift CMASK
WC=Eane cell

Off=et
Hi=Next ceall

CLOC down

.Belect pixel row

WZ=8ame c=zll

Offset
HL=Next cell

B=Count

Get old pattern
{=01d

A=CMASE

AND mask

Strip old bit
Shift pattern
NC=0 Pixel

Set 1 Pixel
Finished?

CMASE right
HC=5ame cell
Update cell
Next cell

Start again
Update cell

Current dot
Column

C=Cal*2
B=Col*4



ElEF
E1F0Q
E1F2
39 2K
ElF4
E1F6
B1F7
ELFH
E1F%
E1FA
EL1FC
E1FD

ElFE
E201
202
E205
5207
B208
E2089
E20A
EZ20B
B20C
E200
Ez1D
£212
Bz213

E2l4
E216
E217
EZ21E8
E21%
EZ2lA
EZ1B
E21C
EZ1D

EZLE
E221
E222
E224
E225%
E226
227
Ez2248
E22C
E2ZE

EZ2ZF
EZ231
E232
E233
EZ236

7. MACHINE CODE PROGRAMS

g1 ADD
CERF ADD
4F LD
Fi ooP
E61E &ND
oF RRCA
5F LD
aF RRCR
23 ADD
Cb07 ADD
AF L
cYy BRET
ILALEZ CHRYY: LD
F5 PUSH
Cchlagz CALL
CeOC aDD
4F LD
Fl- POR
op RRCH
OF RRCA
OF RECA
oF RRCL
Chl4E2 CBALL
Ce08 ADD
5F D
Co RET
EGQF MULTIL:AND
57 D
07 RLCHA
47 LD
a7 RLCH
07 RLCA
80 ADD
az ADD
CY EET
IAR1E? PATPDS:LD
GF .D
2600 LD
29 ADD
19 ADD
29 ADD
ER EX
FD21lAIEZ LD
FD19 abD
g RET
0600 GETKEY:LD
<5 GEl: BUSH
D5 ' PUSH
CL50E2 CALL
ol Dap

A,C
5,191
C.B
aF
385

b, (CHREUM)
AF

MULT11
a2

C,A

AF

MOLT11
A,8
E.A

L,B
aA,D

&, (CHRENUM)
1,2

H,D

HL, HL
HL,HL

HL HL
DE(HL
IY,CHRTAR
1¥.,DE

B,D

BC

DE
INVERT
DE
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e s mm b d omw md Hd Ty Wl ed MR

mE WA e mA M A mp Ry md WA Wp SeE Wi My

— W my

mE MG WE mE R Ty omp wh hd my Ty ME R WA ww

ETEETRCUIE TR T

A=Col*g
Grid start
C=X coord

RoOwWHE

E=Row* 4
A=Row*Z
A=Reayg* o
Grid start
E=Y coord

Current .chr
Colunn*1l

Grid start
C=X coord

Row*ll
Grid start
EB=Y coord

D=nl

B=N*2

A=N*§

A=N*%1]1

Current chr

BL=Chy

HL=Chx*8
DE=Chr*§
Patterns
IY->Patbern

Corscer flag
C=% coord
E=Y coord
Flip cursoer



7. MACHINE CODE PROGRAMS

E237 {1 "FOP  BC H :

E228 04 _ - INC B ; Flip flag

E238 21401F LD HL, 2000 ;7 Blink rate

E23IC CDYCO0 GEZ: CALL CHENS ; Check EKEYBUF
E23F 2007 JR NZ,GE3 i HE=Got key

®241 2B DEC  HL :

E242 T7C LD AH :

E243 E& OR L ;

EZ44 20F6 JR NZ,GEZ H

E246 18ESY JR GEL ; Time for cursor
E248 CB4D GE3: BIT 0O.,B ; Cursor state
Ez4a C450EZ2 CALL NE,INVERT 1 Remove cursox
E24D CI9F00 JE CHGET : Collect character
E250 D5 INVERT:PUSE DE H

Ez251 CBA3EL CALL MAF ;i Map cooxds

E254 F1 FOF AF : A=Cursor size
E255 47 . LD B, A : B=Rows

E256 HF ) LD E,A : E=Cols

EZ57 D5 IVl: PUSH DE ;

E258 E5 PUSH HL :

EZ53 CD4a00 IV2: CALL ERDVEM ; 014 pattern
E25C AR ZOR D ; Flip a bit

E25D CDADGO . : CALL WRTVRM + Put it hack
E2&60 CDAEEL CALL RIGHTP : Right a pixel
EZE3 1D : DEC E ;

EZ64 Z20F3 JR NZ,EV2 ;

EZ266 El POP HL 7 HL=CI.0C

E267 DL POF DE : D=CMASK

EZ&8 CDBEE] CALL DOWNE ; Down a pixel
E26E 10EA DINE IVi H

E26D C9 RET .

E26FE 010008  ADOPT: LD  BC,2048 : Size

BEZ71 1180EB D DE,QEBS0H ;: Destination
E274 EDG320F9 LD {CGEFWNT+1},DE H

E278 Z1A3E2 LD HL ,CHRTAR ; Source

E27B EDBO LDIR ; Copy up high
E27D CD38D1 CALL: RSLREG ; Read PSLOT reg
E280 07 RLCA :

EZ281 07 RLCAH 7

E282 E603 ' AND 3 i Select Page 3
EZ84 4F LD CrA B .
EZB5 0600 LD B,Q : ; BC=Page 3 PSLOTE
E287 21C1PC LD HL, EXPTBL ; Expanders

B28R 03 ADD HL,BC H

E28B CR7E BIT 7,(HL) : PSLOT expanded?
EZ8D 2B0% JE Z,aDl 1 Z=Hormal

EZ8F 21C5FC LD HL  SLTTBL ; Secandary regs
E292 (09 ADD  HL,BC H

E223 7B ' LD A, {HL) ; A=Secondary reg
E294 07 RLCA ; :

E295 Q7 RLCA H

E29& 07 RLCA I
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B287
B298
EZ202
(2]
E29D
BEZAQ

E2Rl
E2A2
EZRA3

a7
E&0C
Bl
CBIr'r
121FF8
c3

oo
oo

7. MACHINE CODE PROGRAMS

RLCAE
AND  OCH
OR ¢
SET 7,A
ADl; LD {COPNT) A
' RET

CHRNUM:DETE 0
DOTHUM: DEFBR ©
CHRTAE:DEFS 2048

END

ELER TR TR TR T

- WE mE

A=Page 3 SSLOT#
Mix Page 3 PSLOTH
A=Slct ID

Current chr
Current dot-
Patterns to BARZH
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