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SOLUTION No. 7.

ICTP COLLEGE OM MICROPROCESSORS
(TRIESTE, SEPTEMBER 1981)

PRACTICAL WORK SESSIONS

'W‘Mh Sruinant sad step the program if it is 0. 1f a unique salution ex-
YRS Whow AVI¥ty ewoatieon 1 by 2(2,1) and equation 2 by a1, 1) to get:

(2. a&!;l?!iﬁ!,rt-u{1>esc1,2)*a(z,1:»xt21=b(t)*a(z,1:
(4] ST, FIRE, 1% 0401, 1) %02, 2T%x02) 3b(2) #al 1 1)

Subtract § from 4 snd solve the resulting equation for x(2):

(6)  x(2)=(BC1YSRCZ, 1)-W(ZI%al L 10/esCt, 20 %02, 13-a(1, 1)*a(2,2))
LY )] 'x!Z)’tkt!‘!htt,1‘)‘htl)*a(2,1)T/ﬂvt

Put :taa in equatton 1:

(32 xC1)=(bC1)-€01,2)%x02) )ra(1, 1}

I declared all varishles to be BINARY(2} even if the elements of the matrix, the vector and
the solution weuld fit into 1 byte becavse the determinant can be toe big for ) byte and
intermediate resulis may be too long for t byte.

!
! PROGRAM TO SOLYE A SET OF LINEAR EQUATIONS WITH 2 UNKNOWNS
]

ORIGIN 0"

DECLARE
MATR(2,2) BINARY(2),
VECT(2) BINARY(2), SOL(2) BINARY(2),
DET BINARY(2)

1

fnnczoun: PPTIONSCMAIN)
é CALCULATE DETERMINANT ’
|;:er=mnu,n*mmu,n-mrnn,2mmn(z,n
5 IF NO URIGQUE SOLUTION, STOP!

ir DET EQ 0 THEN 60TO STOP

'; CALCULATE SOLUTION

SOLC2)=(VECT(2)*MATR(T, 1) =VECT( VYEMATREZ, 1)) /DET
SOL(IJ=(VECT(1)-HATR(1,2)*SDL(2)J/HATRH, 1
'

$STop SWI

IRETURN TO MOMITOR
$ FCB 0
END
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CUFOII MOBULE. NAME, ENIRY POINTS, EXTERNAL- SYMBOLS

VERS. 1.0, RUN AT CERN‘S GOC. COF

KAME *OF MODULE : MPLR 10

PRUGRAM TYPE  : SUBPROGRAM -
EXTERNAL REFER.: -NOME-
SECTTeONS:

Tt 0)A9 IS HIGHEST ADDRESS ustn, | ENiRN-PDlHTS_NREE_

*RQRE-
'CROSS ASSEMBLER FOR MOTOROLA 680
- - WEWS. 1.0, RUN AT CERN"S (OG- CoP
ADDR  CODE EXTENSIONS ©.--SOURECE. - STATEMENRT .
0000 - - “NAM-MPLRTO . - : : )
’ ¥MOTOROLA SPD, INC. OWNS AND [S RESPONSIBLE FOR MEAMPL
* COPYRIGHT 1975 AND 1976 BY MOTOROLA INC.
* B
* “MOTOROLA”S . MEE0E - MBL CUMPILER, RELEASE 1.2
*- . . . - N . - . :
* § o
¥¥® - GOMPILER. WITH.MPL VERSION 1.2,
*o0007T ! o i S
*00002. ! PROGRAM TD SOLVE A SET OF LINEAR EQUATIONS MITH 2 UNKNDE
*0003 ! -
*00004 CRIGIN 0¥
0000 ORG O -
*00005 DECLARE
¥00006  MATR(Z,2) BINARY(Z),
aogo o3 MATR  RMB 8
0008 G4 VECT RMB 4 .
*00007  VECT(2) BINARY(2), SOL€2) BINARY(2),
oo0c 04 soL RME 4
*000G8  DET BINARY(2)
*#00009 1
0019 02 DET RMB 2
*00010 PROCEDURE OPTIONS{MAIN)
*00011 1
¥00012 ! CALCULATE DETERMINANT
*00013 !
0012 28 T RMB 40
0034 8E 0039 Z000  LDS RT+39
*00014 DET=MATR(1, 1)¥MATR(2, 2)-MATR (1, 2)%MATR (2, 1)
0030 D6 00 LDAB MATR
003F 96 01 LOAA MATR+1
0041 DE 08 LOX MATR+B
0643 B0 00¢6 JSR 2ZF18
*00915 !
_3_

CROSS ASSEMBLER FOR MOTORDLA &80 .

L LIME

DO~ O U B e B s

004k,
B0%8

004A
0046
0B4E
1050
9053
0654
eohs
057

D ousy
0UsE

0.50

ADDR

- D060
0062

0064

0067
0069
00EB
[di:0]
0070
ooy2
oo74
0e76
0078
007a
0d7p
007E
eO7F
11231
0083
00&5
0083
008A

oosc
008E
eoan

‘toE

oc .
25 .
7E

12

0z
03
04

_ooes

EXTENSIONS

o -

-03

o0A4

*00016
*09017

0018

. -4

*00019

© 00020

#0062
*q0022
2002

#0023

! IF N& UNIQUE SOLUTLON,

?
STAB
STAA
LBAB
LGAA
LbX
JER
COMA
coMB
AOTA
ADCE
STAB
STHA

IF DET EQ O THEW GDTO. STOP

Lox

T
T+l

MATR+2
MATR+3
MATR* &
ZF18

T+1

T

DET
JET+1

Z437

STOP!

CROSS ASSEMBLER FOR MOTOROLA 630

VERS.

QURCE -~ STATEMENY

CPX
8NE

JHR
H

! CALLULATE SOLUTION

t

RET
Z002
sTOP

1.0, RUM AT CERN’S cIC con

SOLLZY=(VECTC2)*MATRTT, 1) -VECTC1)¥MATR (2, 1)) /DET

" LDAB

LDAR
Lox
JSR
STAR
STAA
LDABR
LDAA
10X
JSR
COMA
ceMa
ARCA
ADCB
10X
JSR
STAB
STAR

VECT+2
VECT+3
MATR
2F18

T

T+1
VECT
VECT+1
MATR+4
ZF18

T+l

T

DETV
ZF19
50L+2
S0L+3

SOLCTI=CVECTC1I-MATR(1, 2I%S0L(2) I /MATR(T, 1)

LDAB
LRAA
Lox

MATR+2
MATR+3
S0L+2

4 -
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m

LTI RV BT - Sy YRS B

0092
0395
0096
GD97
0899

0098
goon
GOAD
G0A2
09a4
GIAS

00AB

ADDR

D0AS
00A9
00AA
odac
D0AE
00AF
egno
60p2
00s4
00BS
ooe7
00B3
00BA
00BB
008D
DDBF
ooco
oocz2
ooc3
o0cs

oech
0gcs
nocs
ooco
0ogF
00D2
o004
0ans
poiDE]

BD 00c6
43

53

29 09
b9 a8
DE 00
BD 8140
D7 ac
97 oo
3F

ag

oogo

CORDE EXTENSIONS

0o

14
09

F&

14
00

#00024 !

STOR

*00027
2437

ZFe7

ZF071
ZF072

ZF073

ZF18
F4 -1

2F581

ZF18F

JSR ZF13 1
cama 33
coms 34
ADCA VECT+1 35
ADCE VECT 36
1 a7
LDX MATR 38
JSR  ZF19 33
STAB 501 40
STAA SOL+1 a1
sUI YRETURN TO MONITOR a2
Fea o 43
END 44
FOB 0 45

46

47

48

19

CROSS ASSEMBLER FOR MOTOROLA 630 50
VERS. 1.0, RUN AT CERN’S COC COM

OURCE - STATEMENT
COMA ®¥ COMPLEMENT DOUBLE 1
coMB
ADCA #0
ADCB HO LINE
RTS
¢LRB ONE BYTE MOVE 1
LDX  T+2 *%% FILL FROM LEFT ** 2
STAAR 0,% 3
BEX 4
STX  T+2 5
DECB 6
BGT ZFO72 7
RTS 8
LO%  Te2 % FILL FROM RIGHT * 9
STAR O,% : 10
INX 1
STX T2 12
DECB 13
BET 2F073 14
7S 15
16
17
BRA ZF18F %x® MULTIPLY DOUBLE # 18
CLR T *% MIXED DIVIDE B2/B1 19
ST T+l )
BPL  ZF581 21
toM T 22
LoX T 23
RTS SHIFTS X RIGHT & ARIT 24
JSR  ZF180 PREPARE 25
JSR 2ZF184 MULYEPLY 26

- 5 -

oona
oobe
CODE
000F
00E1
00E4
005
00E7
00E9
ogeEe
00EE
00F0
00F3
00Fs§
narFy
00F9
00FB
0oFD
6100

EXTENSIONS

ZF18A

ZF188
ZF 180

ZF181

ZF182

ZF184

ZF18%

ZF 186

ZF187

ZF188

PSHA
1L.DAA
FULA
BPL
JSR
RTS
STX
STX
LOX
STAB
BPL
JSR
STAB
STAA
LDARA
LDAB
BPL
J5R
STAB

T+4

ZF18B
ZFO7

T+4
146

5%
ZF 181
ZF07
8,%
9,%
7.3
6,X
2F 182
ZF07
6,%

QURCE

STAA
LDAA
EQRA
STAA
RTS
LDAA
STAA
LDAB
LDAA
ASLA
ROLB
ASL
ROL
BCC
ADDA
ACCB
DEC
BNE
RTS
Lex
CLR
CLR
STAA
BPL
HEGA
STAA

SIGN DOUBLE RESULT

ALIKE
COMPLEMENT DOUBLE

PREP DOUBLE

CROSS ASSEMBLER FOR MOTOROLA 680
YERS. 1.0, RUN AT CERN’S CDC CUM

STATEMENT

#a% MULTIPLY WAK

PREP SINGLE



22 0i39 66 o7 ROR 7,%

27 0132 E7 05 STAB 5,X 23 0138 GA 05 DEC 5,%
28 0134 27 ot BPL ZF189 24 018D 26 EG 8NE ZF193
29 0136 &0 NEGE 25 018F 39 RTS
30. 0137 E7 a7 ZF189 STAB 7,% 26 0130 ¥F 0012 ZF19A CLR T #% MIXED DIVIDE B2/B)
31 0139 &6 05 LOAA 5,% 27 0193 DF i3 STX T+1
32 0138 A8 04 EQRA 4,X% 28 0195 2A 03 BPL  ZF591
33 6130 A7 a4 STAR 4,% 29 0187 73 02 oM T
34 013F 3% RTS 30 019A DE 12 ZF591 Lox T
33 31 019c 39 RTS SHIFTS X RIGHT & ARIT
36 32 0190 BF 12 ZF19B STX 7T *% REVERSE DOUBLE DIV
37 0140 20 0B ZF19  8RA  ZFI19F ¥ DIVIDE DQUBLE *** 33 0t9F 07 14 STAB T#2
38 0142 B0 0190 ZF59  JSR  ZF19R *¥*% MIXED DIVIDE B2/B 34 0iA1 97 15 STAA T+3
39 D145 20 a6 8RA  ZF19F 35 01A3 06 12 LDAB T
40 0147 BD @190 2ZFD9  JSR  ZF19A ##* REV DBL MIXED DIV 36 01A5 96 13 LDAA T+1
41 0148 BD 0190 ZF99  JSR  ZF198 *¥% REV DRL DIVIDE 37 01A7 BE 14 LDX T+2
42 014D BO 00ES ZF19F  JSR - ZF180 PREPARE 38 01A9 39 RTS SWAPS BA & X REGS
43 G150 BD 0154 JSR ZF190 DIVIDE 39 01AA ZFFF  EQuU *
44 06153 D6 1A LDAB T+8 40 D1AA END
45 015§ 9% 18 LOAA T+%
46 0157 7E 00DB JHP  ZF18A  FIX DOUBLE SIGN
47 G154 86 o1 ZF190 LDAA #1
43 0tSC 6D 06 TSt 6,%
49 (p1SE 28 uB fMl  2F192 1 CROSS ASSEMBLER FOR MOTOROLA 680
50 0160 A4c . ZF191 1INCA IDENTIFIER CROSS REFEREMNCE. VERS. 1.0, RUH AT CERN’S COC COn
fET 00000010 ABS 2,22 2747 2748 3701 3s22
MATR 00000000 ABS 2716 2730 2731 2/32 2,29 2740
3,27 3,28 3736
CROSS ASSEMBLER FOR MOTOROLA 680 MPLR1O FRG 2701
VERS. 1.0, RUN AT CERN’S ¢DT CoM sSoL 0000000C ABS 2719 3724 3725 3,29 3738 3r39
STOP 0G0000A4 ABS 3703 3740
LINE ADDR CODE EXTENSIONS SOURCE -~ STATEMENT T 00000012 ABS 2,27 2/28 2737 2,38 2/45 2746
321 4,07 410 4/14 417 4,24
1 0161 58 a7 ASL T.X% ’ 4s33 4,38 4739 4740 5/20 5¢44
2 0163 69 06 ROL  6,% : 6729 6730 6,32 6733 6s34 6735
3 0165 28 04 BMI  2F192 VECT 00000008 ABS 2717 3,08 3,09 3714 3/15 3733
4 0167 81 11 CMPA 817 ZF09 00000147 ABS 5740
5 0169 26 F5 BNE ZF191 ZFFF 000901AA EQU 6739
6 016B A7 0% ZF192  STAA §,X ZFO7% 000000AF ABS 4,06
7 Q160 A6 09 LOAA 9,% ZFO72 00000080 ABS 4,07 4,12
& D016F E6 08 LDAB 8,X ZF073 000000BB ABS 4714 4719
9 0171 &F 08 " CLR 3,% k07 0ODDOCAS ABS 3,44 4736 4/43 4,49
10 0173 6F 09 CER 9,% ZF18A 900000c8 ABS 4,32 5746
11 0175 A0 a7 2r¥193 suBA 7,X ZF18B 00COO0E4 ABS 4/35 4,37
12 0177 E2 a6 SBCB 6,X ZF18F 00000005 ABS 4723 4,30
13 0173 24 a7 BCC ZF194 ZF1a0 000000ES ABS 4730 4738 5742
14 D178 AB 07 ACDA 7,X ZF181 000000F3 ABS 4742 41744
15 0178 E9 06 ADCE 6,% ZF 182 00000104 ABS 4/48 5s02
16 017F OC tLe ZF 184 00000108 ABS 4,31 5706
17 0130 20 0 S3A  ZF195 ZF185 00000113 ABS 5710 5,18
18 0182 0D ZF194 SEC ZF 186 0000011F ABS 5714 5717
19 0183 69 09 ZF195 ROL %,% ZF187 00000124 ABS 5,20
20 0185 69 08 rROL  8,% ZF188 06000130 ABS 5724 5,26
21 0187 64 06 LSR 6,X%
- - E-
- 7 -



ZF139
ZF18
ZF19a
ZF 198
ZF19F
Zri9o
ZF.121
ZF 192
2F193
ZF194
ZF195
ZF19
ZF581
ZF58
ZF591
ZF 59
ZF99
za00
Z002
2437

0co00137
pooeQocsH
t300190
03000190
Qo00014p
0c000154
ooueoien
GRO0O1EB
Gov00.1 75
0000132
onoao183
00008140
0000002
000000cs
G0000.19A
woe0a 142
loooo14a
00000034
30000067
000000RE

CEND OF ASM 6800~

1
®EOR

ABS
ABS
ABS
ABS
ADS
ABS
ABS

B3

ABS
ABS
ABS

ABS

ABS
ABS

ABS.

ABS
ABS
ABS
ABS
ABS

572%

. 27133

5738
S74
5,37

543

5,50
5,49
6s11
6/13
6/17
3723
4s26
4,24
6728
57338
5/41
2728
3702

2/50

5730
27,42
Srs40
6732
5739
5747
6705
/03
/24
6718
6719
3737
47238

6730

3708

3743 .

rn
626

5742

606

5737 -

3.724 cP SECONDS ASSEMBLY TIME.

tPAGE 1 01-09/81 21,27.26.

It 3730 4/23

OPTION INPUT FILE IS-
CUFOM  INPUT FILE 15-
BIHARY OUTPUT FILE IS-
LIST OMTPUT FILE IS~

THE SECTION OQRIGINS ARE

THE CONTROL CARD PARAMETERS ARE

OPTIONS
CUFoM
LOAGMDD
LMATR

SPECIFIED AS FOLLOWS

CUFEM -> MOTOROLA TRANSLATOR {1.1)

1 SECTIOM(T, ABSOLUTE 1=0000.
1PAGE 2 01,0981 21.27.26. LOAD MAP FOR CUFOM -)» MOTOROLA TRANSLATOR (1
MOBULE ENTRY SECTION . ADDRESSES : PROCESSOR COMMEMTS
HAME NAME TYPE AND MAME MEMORY ORIGIN LISTING :

MPLR M0

HO TRANSFER ADDRESS SPEDiFlED FOR THIS MODULE

CROSS ASSEMBLER FOR MOTOROLA 6300 PROC
RUN AT CERN’S £DC COMPUTER CENTRE 01

233> 0 ERROR DETECTED IN CUEGH.INPUT FILE {¢{C¢C(¢

- 10 -



SOLUTION No. 72

ICTP COLLEGE OM MICROPROCESSO
(TRIESTE, SEPTEMBER 1981)

PRACTICAL WORK SESSICNS

S

Y

in the expianation of the exercise it was already shoun how the program can be uritten.
However 1 have to apply one trick: Since there are no 1/0 commands in MPL I have to use
assembly language routines to cutput the Jetters TR LM2" and the ~, %7, These
routines can beé called from MPL using the CALL statement. Parameters are transferred in
the accumulator A (CALL SUBNAM{VARDD. The nenessary routines are collected in the File
MPLUT (MPL utilities) which is inserted i~*a the translated MPL program using the assem-
bler directive INSERT. All the assembrly language subroutines
(GETDAT, TOGPEN, DSPLAY, TEXT, IDCLOS) are translated separately and put together into a Cufom
tibrary DISLIB using the librarian. The command ¢

BEGIN,MICHPL, ,5=NLET,B=8LET,L=LLET,ALIB=HMPLUT,CLIB=DISLLB

first compiles the program. NLET, then it imserts the file MPLUT ints the .assembly language
code (output from the compiler) then it links the cufom Iibrary DISLIS to the autput file
from- the assembler and in the end it translates the complete program into Motorola S-for-
mat. BLET is the program ready for doun-line lecading. The assembler listings of the pro-
grams : .

GEVDAT, IDOPEN, 10CLES, TEXT

are given below as uell as the listing LLET of the complete translation process of the MPL
program RLET,

$ apY REL, MEX

% LRI §

% XDEF HIST,LETTER

DECLARE .
LETTER, HIST(29),T(40),STARK, I

$ P5CT

$ ¥REF - GEYDAT,IO0OPEN,DSPLAY,10CLOS

FROCEDURE QPTIONS(MAIN,STACK)
CALL I0OPEN

Do I=% TO 29 !CLEAR HISTOGRAM
HIST(1}=0
END

L)
SORT: CALL GETDAT
r

TGET DATA INTO LETTER

IF LETYER EQ “20* THEN GOTO SORT
D0 I= *A7 TO ’Z*

I1F LETTER EQ I THEN GOTO FILL
END

!SKIP BLANKS

1S DATA A LETTER (A-2)7

I=1+1
IF LETTER EQ “.* THEH GGTO FILL TISITA’."?

-

I=I+1

IF LETTER EQ “,” THEN GOTO FILL tIS IT A 7,72

.

1=1+1

FILL: HIST(I-64)=HIST(I-64)+1 IFILL MISTOGRAM “'

H I CONTAINS THE ASCII VALUE FOR A LETTER (65-01 OECIMAL)
H OR 92 FOR “.” , 93 FOR *,~ ,94 FOR ALL DTHER CHARACYERS.
4
IF KIST(l-64) LT 23 THEN GOTO SORT
CALL DSPLAY
'
!uurpu? "A"......."Z", tr_n. ll"l' ilslr

1)
CALL OUTSPC25)>
DO I=7A7 To ‘27
CALL OUTCHCIY
END
CALL OUTEH(Z.?>
CALL OUTEHC”, ">
CALL OUTCHC’$7)>
CALL ocLes

STOP: GOTO STOP

$ INSERT
END

SENE TN 00 O N0 N6 TN IE 030006 98 303030 036 006 D696 430 300 309000 6 0306 B O
* MACRG TO PERFORM MONITOR CALLS *

* MON X WELL CALL MONITOR ROUTINE MR, X *
FRAEE I NI I NI JUEI I T 0 I 3 DA 336360 I -

MOK MACR

Sui

FcB ~0

ENDIt
F ARSI ST NIRRT N30 53640 0600603600003 3606 2036 66 30 3L T
* SUBROUTINE TO DUTPUT A CHARACTER *
* CAN BE CALLED FROM A MPL ROUTINE USING: *
* CALL DUFEHCASCII> *
U I NI 2E 26000 JE I I 0063000 M I B 50 K I
QUTCH  MoON 6

RTS
NI I I DI TN IR0 30 306 M6 06962630 43 060026366 00030 3 M
*  SUBROUTIHE 70 OUTPUT A NUMBER OF BLANKS *
¥ CAN BE CALLED FROM A MPL ROUTINE USING: »
%®  CALL GUTSP<NUMBER) »

FRRANNNR T R W NI NI I I I AT IR 3 IR N X NI
QUTSP  TAB

MON 10

RTS

i



1

CUFOM MODULE NAME, ENTRY POINTS, EXTERNAL SYMBOLS

POINT

: 00DC IS HIGHEST ADDRESS USED,

GETDAT
SOURCE -
NAM GETDAT
OPT REL

CROSS ASSEMBLER FOR MOTOROLA &f
VERS. 1.0, RUN AT CERN'S CDC ¢C

ENTRY POINTS ARE:

CROSS ASSEMBLER FOR MOTORDLA &8
YERS. 1.0, RUN AT CERN’S CDC CC

STATEMENT

*  THIS SUBROUTINE GETS ASCII CHARACTERS FROM
® A TEXTFILE AND STORES THEM IN MEMORY LOCATION LETTER

1}
0
a NAME OF MODULE : GETDAT
] PROGRAM TYPE : SUBPROGRAM
a EXTERMAL REFER.: LETTER
0 SECTIONS:
0 PROGRAM SECTION
1
LINE ADDR CODE EXTENSIONS
1 0000
2 0000
3 .
4
5
6 0oog
7
3
9 0000 FE B000*
10 0003 A6 g0
11 0005 03
12 0006 FF nogo*
13 0009 87 0o000*
14 G0oc 39
15 G0OD

IDENTIFIER CROSS REFERENCE.

GETDAT oooo0ord REL 2701
LETTER EXT 2,07
POINT EXT 2707

ODEND OF ASM 6300-

*
PSCT
XREF LETTER, POINT
XDEF GETOAT
GETDAT LDX POINT
LDAA 0,%
INX .
sT% POINT
STAA  LETYER
RTS
END
2,08 2,09
2713
2709 2712

0.353 CP SECONDS ASSEMBLY TIME,

A3

CROSS ASSEMBLER FOR MOTOROLA §!
YERS. 1.0, RUN AT CERN’S CDC CI

1
1

CUFOM MODULE KAME, ENTRY POINTS, EXTERWAL SYMBOLS

a
[}
a NAME OF MODULE : IOGPEN
0 PROGRAM TYPE : SUBPRDGRAM
a EXTERNAL REFER.: TEXT
0 SECTIONS:
0 PROGRAM SECTION : 0006 IS HIGHEST ADDRESS USED,
I00PEN
0 DATA SECTION : 0001 IS WIGHEST ADDRESS USED,
POINT
1
LINE ADDR CODE EXTENSIONS SOURCE -
b *
2 0000 NARM 100PEN
3 0000 OPT REL
4 0000 o0scT
5 g¢oeo0 02 POINT RMB 2
[ XDEF POINT
7 00060 PSCT
] XDEF 100PEN
9 ' XREF TEXT
10 0000 CE oo0o* T100PER LDX $TEXT
11 0003 FF Q000> STX POINT
12 0006 39 RTS
13 0007 END
1
IDENTIFIER CRDSS REFERENCE.
100PEN 00000000 REL 2702 /08 2s10
POINT 00000000 REL 2705 2/06 2711
TEXT EXT 2,09 2710

OEND OF ASM 6800-
1

0.320 cP SECONDS ASSEMBLY TIME.

Ay

CROSS ASSEMBLER FOR MOTOROLA 6i
YERS. 1.0, RUN AT CERNH’S CDC C(

ENTRY POINTS ARE:

ENTRY POINTS ARE:

CROSS ASSEMBLER FOR MOTOROLA 6%
YERS. 1.0, RUM AT CERN’S CDC ©C

STATEMENT

CROSS ASSEMBLER FOR MOTOROLA 68
YERS. 1.0, RUN AT CERN’S CDC CO



1

oeooo o

0
1

]
t
Q

CUFOM MODULE HAME, EN

HAME OF MODULE =
PROGRAM TYPE
EXTERNAL REFER.:
SECTIONS:

BATA SECTION

LINE ADDR CODPE EXT

0to0
nooo
oooo 413
a033
066
009D
oobg
0107
033p
0160

54

54
45
54
54
4E

4F
28
41
a3
aF

L T

IDENTIFIER CROSS REFE

TEXT G0000000 REL

END OF ASM 6300- 0

CUFOM MODULE NAME, EN

NAME OF MODULE :

CROSS ASSEMBLER FOR MOTOROLA 6#

TRY POIRTS, EXTERNAL SYMBOLS VERS. 1.0, RUN AT CERN'S CDC CC
TEXT
+ SUBPROGRAM
-HONE-
: 016¢ IS HIGHEST ADDRESS USED, ENTRY POINTS ARE:
TEXT
CROSS ASSEMBLER FOR MOTOROLA 6%
VERS. 1.0, RUN AT CERN’S CDC CC
ENSIONS SOURCE - STATEMENT
*
NAM TEXT
osceT
XDEF TEXT
53 20 50 TEXT FCC sTHIS PROGRAM WILL SHOW YOU HOW A PHYSICS EXPERIMENT/
20 42 45 FCC /CAN BE PROGRAMMED.NORMALLY THE FOLLOWIRG TASKS HAVE/
42 45 20 FCC /TG BE PERFORMED: ALL ELECTRONICS HAS TO BE INITIALIZE
2E 20 43 FCC /E.G. CAMAC CLEAR (ICOPEN). THEN THE DATA HAVE TO BE/
45 4 20 FCC /TAKEN (GETDAT) AND ONLINE SPECTRA HAVE TO BE GENERATE
53 45 20 FCC /THESE SPETRA HAVE T0 BE DISPLAYED 6N A SCREEN (DSPLY)
40 41 4c¢ FCC sNORMALLY THE DATA ARE ALSO WRITTEN ONYO MAGTAPE.s
END
CROSS ASSEMBLER FOR MOTOROLA 6%
RENCE. YERS. 1.4, RUN AT CERH'S CDC CC
202 2704 2/05

. 743 P SECONDS ASSEMBLY TIiME.

CROSS ASSEMBLER FOR MOTOROLA 6f

TRY POINTS, EXTERNAL SYMBOLS VERS. 1.0, RUN AT CERN’S CDC CC

IocLos

15

3 PROGRAM TYPE : SUBPROGRAM
] EXTERNAL REFER.: -MNONE-
o SECTIONS:
0 PROGRAM SECTION + 0000 IS HIGHEST ADDRESS USEM,
I0CLOS
1
LINE ADDR €£ODE EXTENSIONS SOURCE -
1 *
2 0000 HAM TDCLOS
3 onoe PSET
9 XDEF IOCLOS
5 ooooc 39 I0CLOS RTS
& 0001 END
1
IDENTIFIER CRDSS REFERENCE.
IocLes  GO000009 REL 2/02 2704 205

ODEND OF ASM 6300- 0.209 CP SECONDS ASSEMBLY TIME.

1
CUFOM MOOULE MNAME, ENTRY POINTS, EXTERNAL SYMBOLS

0

0

a NAME OF MODULE : MPLRI1D

o PROGRAM TYPE t SUBPROGRAM

[ EXTERNAL REFER.: DSPLAY  GETDAT 100PEN 10CLOS

i) SECTIONS:

0 PROGRAM SECTION t 0OCD IS HESHEST ADDRESS
-NONE-

0 DATA SECTION t 0047 IS HIGHEST ADDRESS
HIST LETTER

sk 4

A6

ENTRY POINTS ARE:

CROSS ASSEMBLER FOR MOTOROLA 6!
VERS. 1.0, RUM AT CERN’S CDC CC

STATEMENT

CROSS ASSEMBLER FOR MOTOROLA 68
YERS. 1.0, RUN AT CERN’S £DC CC

CROSS ASSEMBLER FOR MOTOROLA 64
YERS. 1.0, RUN AT CERM’S CDC CO

USED, ENTRY POINTS ARE:

USED, ENTRY POINTS ARE:

CROSS ASSEMBLER FOR MOTOROLA B3



—
-
=
m

Lo LU= T - P

ADDR

oeg0

0600
oago

LT
¢oo1

-001E

0046

o047
o000

ooon
0063

0006
ooos

0noe
000E
oGt
2014
0016
6019
oo1g
001D
001e

o021

0024
6027
0029
oo2e

0Q2E

CODE

01
to
23
o1

EXTENSIONS

0046+
00QG¥*

ot
0047+

000+
0047+
goe7+
00
0647+
10
04

oo08+

VERS. 1.0, RUN AT CERN’S €DC CO
SOURCE - STATEMENT
KAM MPLR1O

¥MITOROLA SPD, INC. CWNS AND IS RESPONSIBLE FOR MGSMPL
* COPYRIGHT 1975 AND 1976 BY MOTOROLA INC.
*
* MOTOROLAS M6800 MPL COMPILER, RELEASE 1.2
*
*
E%¥%  COMPILED WITH MPL VERSION 1.2

OPFT  REL,MEX :

sCT

XOEF HIST,LETTER,

#0004 DECLARE
LETTER RMB 1
HIST RMB 29
T RMB 40
STACK RMB 1
*00005 LETTER,HIST(29),Tt40),5TACK, !
1 RMB 1.
PSCT
XREF
00008
Z000
#00003
JSR
*00010

GETDAT, I00PER, DSPLAY, 16CLOS
PROCEDURE DPTIONS(MAIN,STACK)
#3TACK

CALL IDOPEN

I00PEN

DosI=1 Y0 29

LDAA #1

STAA I

HIST(1)=0

aHIST

LDAB I

ZFIF

e,x

LDAR T

29

zooz

LS

YCLEAR MISTQ

2ot
®0g0t1

2001t
*00012 END
#00013 !

¥00014
€002 EqQu *
*00015 !
SORT JSR
0016

CALL GETDAT 16ET DATA INTO LETTER

GETDAT
IF LETTER EQ “20* THEN GOTO SORT
LETTER
32
2064
SORT
DO$I= ‘A7 TO 72*
LOAA #7A

AR

ISKIP BLANKS
LDAA
CMPA
BNE
JMP

*4017

2004

LINE

O 0% U B A e

A b DB Db b D W L G W G W N AR RS A PP AR A b me o ot ok oma e e
WO LPH LN T ODB A RN RGWMN DO ® RN D g DOE AR AW -

ADDR
0030

0233
to36
0039
o0o3p

003E
a1

2043 "

0045

0046 -

p49

004c
0n4F
0051
oS3

Q056

0059
tose
405D

0060

0063
0066
0069
006¢C

006E
a7
0074
0p77
0079
0678
no7o

CODE

e

B6
L.4)
26
7E

e

81
26
7€

7c

CE
F&
BO
6¢C

CE
Fb
Bo
L1
3]
14
7E

EXTENSIONS
a047+

0000+
0047+
o3

0063+

0047+
58
04

TU30+-

FFC1s
0047+
oan7+
oo

FFC1+
0047+
oos7+
0o
17

0021+

CROSS ASSEMBLER FOR MUTQROLA &
VERS. 1.0, RUN AT CERN’S cOC cC

SOURCE - STATEMENT
2005  STAA I ‘
*00018 IF LETTER €@ I THEN G0TO FILL TIS. DATA A L
LDAA LETTER
CMPA I
BME z007
JMP FLLL
*0po19 END
2007 LDbma 1
CMPA 372
BCC 2008
LNCA .
JMP ZODS
*00020 !
*3oo21 1=1+}
Z008  INC | ‘ :
®00022 If LETTER-EQ ‘.7 THEN GOTO FILL ' IS IT A,
LDAA LETTER :
CMPA A7, '
BHNE ZD0DA
JMP FILL
¥00023 !
#00024 I=1+1
Z00A ING I
*0902% IF LETTER EQ *," THMEN GDTO FILL 1S IT A 7, ¢
CHPA ¥/,
BNE Z00¢
JMP O FILL,
*00026 1
*00027 1=1+1
Zo0c INC 1
200028 FILL: HISTCI-64)=HIST(I-Bd)+] 'FILL WISTOG
00029 1t
*00039 1 I CONTAINS THE ASCII VALUE FOR A LETTER (65-91 pEC
*00037 ! OR 92 FOR 7.7 , 93 FOR 7, ,94 FOR ALL OTHER CHARA
¥00p32 !
FILL  LDX SHIST-64
LDAB I
JSR  ZFIF
INC 0,%
*00033 IF HIST(I-64) LT 23 THEN GOTO SORT
LDX #HIST-64
LOAB I
JS5R  2FIF
LOAR 9,%
CHPA #23
BGE ZOOE
JMP  SORT
*00034 CALL DSPLAY
#00035 t

A&



50

LINE

WO 0 g O U O A e

ADDR

oDso

0033
0085

0083

‘GUBA

008D
0oso
@093
6095
0097
@098

0098
0090

U0AD
00AZ2

00AS
0047

00AA

DOAD

CODE

Bp

86
BD

36
BD

-1

Bp

7E

EXTENSIONS

Qoeow

19
GoB3+

41
0047+

00BO+

0047+

04

008A+

2E

0080+

2c
0680+

24
nosg+

Qooo*

QOAD+

*¥00036 'ouTPUT “A”.,

L N T R TP YY)
A ) $

CROSS ASSEMSLER FOR MOTOROLA 1

YERS. 1.0, RUN AT CERN’S EDC ¢
SCURCE - STATEMENT

*10037 ¢
200E JSR DSPLAY
*00038 CALL OUTSRC25>

Loaa #25

J5R  OUTSP
*#005039 nog.=7A” Y0 27

LDAA #°A
ZOOF  STAR [
*00340 CALL QUTCHCI>

JSR  BUTCH

LDAA 1

CHMPA &72

BCC  ZO10

INCA

JHP Z0OF
*00041 END
*00042 CALL QUTCHC? . ">
z018 LoaR §7.

JSR DUTCH
*00043 CALL OQUTCH{*, ">

LDAA #°,

JSR QUTCH
*00044 CALL OQUTCH{’$">

LDAA %73

JSR OUTCH
*00045 CALL IocLes

JSR IncLOS
¥000D46 STOP: GOTO STOP
STOP JMP STOP

INSERT

RAAARERES AT I L L LA TET EEEE TS T T EE T D E avpppeppuge
* MACRO TO PERFORM MONITOR CALLS *
* MoN X WILL CALL HMONITOR ROUTINE NR. ¥ *
RAEA LR e R PR LT PR LTI TSR B T TS TR I e e v
MON HACR

SUI

Fca ~0

ENDM
i!l*************I*ﬂl*********li*l*lI*l****************!l*!!
* SUBROUTINE TO DUTPUT A CHARACTER *
* CAN BE CALLED FROM A MPL ROUTINE USIHG: *
* CALL DUTCH{ASCIIY *

bbb e R R s T P
oUTCH MON 6

44

—

1

45
45
47
43
49
50

LINE

-0 O OV AN L A

r—

-
—
=
m

LR - I N R R

aoBD
oot

toBe2

RODR

00B2

0B4
[117:1

0oBs

ADDR

00B7
0089
ooBA
1]1:1-)
ooec
00BF
goc2
oocs
ogey
doca
poco

00cE

F
111

19

CODE

3F
BA

EXTENSIONS

EXTENSIONS

02

0024+
0025+
0025+
03

0024+
0024+

IDENTIFIER CROSS REFERENCE.

SHI
FCB 6
ENDM
RTS
3363 M0 NN W03 I R N R T 0536 30636 3 36 30 34 96 336 3 36 3
% SUBROUTINE TO OUTPUT A MHWER OF BLANKS »
CROSS ASSEMBLER FOR MOTORDLA 68
VERS. 1.0, RUN AT CERN’S cDC €O
. SOURCE - STATEMENT
*  CAN BE CALLED FROM A MPL ROUTINE USING: *
*  CALL DUTSP(NUMBER> *
RN **I***l!l!i*!*****l*lﬂil*II!**II****!*IIII*!**II**I
QUTSP  TAB
MON 10
SHI
FCB 10
ENDM
RTS
*¥00048 END
CROSS ASSEMBLER FOR MOTOROLA 68
YERS. 1.0, RUN AT CERN’S €DC cO
. SOURCE - STATEMENT
ZFIF BHE ZFIF2 %% ADD TO IMDEX *%%
DEX
RTS
ZFIF2? DECB
ZFEF  STX T+6
ADDB T+7
STAB T+7
BCC  ZFIF1
INC  T+6
ZFIF1 LDX 146
RTS
ZFFF  EQu *
END

CROSS ASSEMBLER FOR MOTOROLA 68
YERS. 1.0, RUN AT CERN’S COC CO

20



DSPLAY EXT 2/20 4,02

PAGE 1 03/09-81  14.29.33. CUFOM LINKAGE EDITOR (1.1}
FILL 00000063 REL 3/06 3720 3,27 3736
GETDAT EXT 2720 2743 ==0==) “* LINKED (VERSION 1.1) ON CDC/NOS/BE ( 03-/09/81 ).
HIST 00000001 REL 271 2714 2729 3736 -4
10CLOS EXT 2210 4,27
100PEN EXT 2720 2724 e FROM #BUFINY ==~ oo - oo e e mmcecmmed e memmeas
L 00000047 REL 2718 2727 2730 2733 3701 3/04

3/30 3,37 3,42 4,08 4,11
LETTER 00000000 REL 2711 2/13 2,45 3703 3217
HON MAC 4735 4,44 5,05 ==1==) FROM MODULE : MPLRIO
MPLR10 PRG 2/01 ==1=x)>
OUTCH 00G00DB0 REL 4,10 419 4,22 4725 4,44 ==1==) CROSS ASSEMBLER FOR MOTOROLA 6800 PROCESSOR, VERS. 1.0
OUTSP 00000083 REL 4705 5704 ==1==) RUN AT CERM‘S CDC COMPUTER CENTRE 03-09-8% 14.29.19,
SORT 00000021 REL 2743 2748 347 RELOCATABLE SECTION 3  SIZE=0010B{ 267) OFFSET=00000 PROGRAM
STACK 00000046 REL 2716 2,22 RELOCATABLE SECTION 1  SIZE=00187C( 439) OFFSET=00000 DATA
sToP 000000AD REL 4,29 4,29 DEFINED IN SECTION 1 OFFSET=00001  HIST
1 000000 1E REL 2715 6705 6/06 6,07 609 6710 DEFINED IN SECTION 1 OFFSET=00000 LETTER
ZFFF 006000TCE EQU 612
ZFIF1 0CO000CA REL 6s08 6710
2FI1F2 000000BB REL 5712 6s04 e FROM LIBRARJES === o= m s oo oo e e e e cce o
ZF1F 00000087 REL 2731 3738 3743 5712
ZF5F 0000008C REL 6,05 ==1==) LIBRARY ”DISPLAY” BUILD (VERSION ?.1) OH COC/NOS/BE ( 30,088} )
Z00A 00000056 REL 3719 3r23
zooc 60000060 REL 3,26 3/30
Z00E 00000080 REL 3746 4,02
Z00F 60000D8A REL 4,08 4715
2000 00000000 REL 2722 ==1==) FROM MODULE : GETOAT
z001 00000008 REL 2,27 2737 ==1z2)
zo02 60000021 EQU 2735 zs41 z=1==) CROSS ASSEMBLER FOR MOTOROLA 6800 PROCESSOR, VERS. 1.0
zZoo4 0000002€ REL 2747 2/50 ==1=2) RUN AT CERN’S €DC COMPUTER CENTRE 30-08-81 12.38.59.
zeas 00006030 REL 3-01 312 DEFINED IN SECTION 3 OFFSET=000CE  GETDAT
2007 0000003E REL 3/05 3,08
2008 08000049 REL 3410 3718
010 0000009B REL 413 4r18 ' == FROM MODULE : IQOPEN

== CROSS ASSEMBLER FOR MOTOROLA 6800 PROCESSOR, VERS. 1.0

DEND OF ASM 6300- 2.649 CP SECONDS ASSEMBLY TIME. == RUH AT CERN’S CDC COMPUTER CENTRE 30/08-%1 12.39.00,
1 DEFINED IN SECTION 3 OFFSET=00008  [0OPEN
#EOR

DEFINED IN SEGCTION 1 OFFSET=00043  POINT

FROM MOOULE : TEXT
CROSS ASSEMBLER FOR MOTOROLA 6300 PROCESSOR, VERS, 1.0

RUN AT CERN‘S CDC COMPUTER CENTRE 30/08/81 12.39.01,
DEFINED IN SECTION 1§ OFFSET=0004A TEXT

FROM MODULE : 10CLOS

CROSS ASSEMBLER FOR MOTOROLA 6800 PROCESSOR, VERS. 1.0
RUN AT CERM’S CBC COMPUTER CENTRE 30,0881 12.35.02.




DEFINED IN SECTION 3 OFFSET=0DDEZ 1ocL0s

==1==) FROM MODULE : DSPLAY

PAGE 2 03s09-81 14.29.37. CUFOM LINKAGE EDITOR (1. 1)
-=1==}

==1==) CROSS ASSEMBLER FOR MOTOROLA 63800 PROCESSOR, VERS. 1.0

==1==} RUN AT CERH’S CDC COMPUTER CENTRE 30/08/8Y 12.40.03.

DEFINED IN SECTIGN 3 OFFSET=000E3  DSPLAY

¥3>3>)> 0 ERROR  DETECTED IN INPUT MODULES (LKL
*EOR

1PAGE 1 03s09-81 14.30.03. CUFOM -) MOTOROLA TRANSLATOR {(1.1)

THE CONTROL CARD PARAMETERS ARE

OPTION INPUT FILE IS- OPTIONS
CUFOM INPUT FILE 15- CUFOM
BINARY OQUTPUT FILE IS- BLETTER
LIST QUTPUY FILE IS~ LLET

THE SECTION ORISINS ARE SPECIFIED AS FOLLOMS

-

SECTION(3,RELOCATABLE, 07PROGRAM)=0000.

2 SECTION{1,GENERAL ,04DATA)=1000.
1PAGE 2 03,0981 14.30.03. LOAD MAPF FOR CUFOM -3 MOTOROLA TRAMSLATOR (
MODULE ENTRY SECTION ADDRESSES PROCESSOR COMMENTS
NAME NAME TYPE AND NAME MEMORY ORIGIN LISTING
LIMKED C(YERSION 1.1) ON CDC/NOS/BE {
MPLR1D
CROSS ASSEMBLER FOR MOTORDLA 6300 PRO
RUN AT CERN’S CDC COMPRTER CENTRE 0
HIST G DATA 001001 001000 000001
LETTER G DATA 001000 0C1008 @OGOOD LIBRARY ”DISPLAY™ BUILD (VERSIOW 1.1
GETDAT
CROSS ASSEMBLER FOR MOTOROLA G809 PRO
RUN AT CERN’S GOC COMPUTER CENTRE 3
GETDAT R PROGRAM 0ngoce  GO0QOCE  DOGO0Q -
100PER

., 2y

TOOPEN R PROGRAM

POINT 6 DATA
TEXT

TEXT & DATA
IoCLOS

10CLOS R PROGRAM
OSPLAY

BSPLAY R PROGRAM

nogobn
001043

0G104A

D00BE2

0O0O0E3

LLi]ekig): ]
001048

T0104A

00C0E2

0G00E3

NO TRANSFER ADDRESS SPECIFIED FOR THIS MODULE

333>3> 0 ERROR DETECTED IN CUFOM

000000
000000

000000

nooogo

000000

INPUT FILE {{<{{{<¢

24

CROSS ASSEMBLER FOR MOTOROLA 6500
RUN AT CERH’S CDC COMPUTER CENTRE

CROSS ASSEMBLER FOR MOTOROLA 6800
RUM AT CERN’S CDC COMPUTER CENTRE

CROSS ASSEMBLER FOR MOTOROLA 680D
RUN AT CERN’S CDC COMPUTER CEMNTRE

CROSS ASSEMBLER FOR MOTOROLA 5300
RUN AT CERN’S £BC COMPUTER CENTRE

PRO

PRO

PRO

PRO



EXERCISE No. %4

ICTP COLLEGE ON MICROPROCESSORS

(TRIESTE, SEPTEMBER 1981)

PRACTICAL WORK SESSIONS

EXERCISE No. 7.2

ICTP COLLEGE ON MICROPROCESSORS

({TRIESTE, SEPTEMBER 1981)

PRACTICAL WORK SESSIONS

GOAL :

Exercise on the MPL Compiler
using Assembler subroutines.

PROBLEM DESCRIPTION :

Write a MPL program which fills a histogram (“HIST*). This mainprogram should make a sta-
tistical analysis of letters in a text. The occurence of the letters "A..... Z" the ”.” and
the 7,* should be counted, =~A” eerresponding to HIST(1), #B” %o HIST(Z), ..., *.” to
HIST(27) and “,” to HIST(28). If a blank is found in the text it should be simply skipped.
All other special characters Tike: “,,%,7,!,;,: etc. should be gounted in an extra chan-
nel WIST(29). Stop counting if a channel reaches the count of 23 (decimal?).

The MPL program should call the following 4 assembler subroutines:

1} "IDOPEN” Initializes a pointer “POINT” to. the text.
This pointer will point to the first letter in
the text after I0GFEN has been called.

2) YGETOAT™ Takes the letter pointed te by POINT and stores
it inte memery location "LETTER” where it can be
found by the mainroutine. GETBAT then increments
the pointer.

3} ¥1acLos" Does nothing! This routine consists of only a RTS

- 4) #DSPLAY" This routine was written in a previous
exercise in assembly language.

You may cellect all these programs in & !ibrary “BISLIB” uwhich you link te yaur MPL main
program.

The MPL program will call IODPEN to initialize POINT and it will then fill the histogram
using a loop. In this loop a ecall to GETDAT will transfer the next [etter to the main
reutine., Do this using external references. LETTER will be defined in the MPL program. As
seon as the histogram is full call BSPLAY to print it to the scresn. Print the leiters
“AY, ... 72 as uwell as . and 7, " under the correspanding channels. A %" may be used
for chanpel 29. 10CLOS will terminate our little Yexperiment”.

25

Use the follawing text for fhe analysis:

THES PROGRAM MILL SHOM YOU HOW A PHYSICS EXPERIMENT CAN BE PROGRAMMED. HORMALLY THE
FOLLOWING TASKS HAVE T0 BE PERFORMED: ALL ELECTRONICS HAS TO BE INITIALIZED (IQQPEN).
THEN THE DATA HAVE TO BE TAKEN (GETDAT) AND ON-LINE SPECTRA HAVE TO BE DISPLAYED QN A
SCREEN (DSPLAY). NORMALLY THE INPUT RAW DATA ARE ALSO WRITTEN ONTO MAGNETIC TAPE. AT THE
END OF THE EXPERIMENT THE ON-LINE SPECTRA MAY BE SAVED ON DISK DR MAGHETIC TAPE (IOCLOS).

Translate this text using the FCC assembler directive and stare it into memory where your
analysis program can find it.

2



EXERCISE No. 7.2

ICTP COLLEGE ON MICROPROCESSORS

(TRIESTE, SEPTEMBER 1981)

PRACTICAL WORK SESSIONS

SOLUTION Neo. 7.2

ICTP COLLEGE ON MICROPROCESSORS

(TRIESTE, SEPTEMBER 1981)

PRACTICAL WORK SESSICONS

The whole spectrum will lock like this:

X

X

]

%

b

X
X X
X X
X X X
X X X
X x % %
X X X 4
X X X X % X
X X XX X R XX
X X
X X
X X
X X

X
X

XXXXX XXX XXAXX XXX % X
AXAAK XXX XXIAX XXX X X ¥ X
XAHARAKAAL BAREAL XAN HH % % o
XXXXXAARK XAXAAX XAXAAXXKXRN X
ABCOEFGHIJKLMNOPGRSTUVUKYZ. ,§

XX X XXX XXXXX XXX X
X

This spectrum uas preduced By the solution program and transferred to the cOC using up-
line loading

27

first 1 give you the MPL saurce of the main program. In the MPL code T have to use assem-

bly language statements ta output the characters - L W and . %", This I accom-
plish with macros cellected in a small macro tibrary MONMPL uhich is inserted inta the MeL
pragram using the assembler directive INSERT. All the assembly language subroutines

(GETDAT, JOOPEN, DSPLAY,TEXT,10CLOS) are translated separately and put together into a Cufom
library DISLIB using the librarian. The command:

BEGIH,HIEHPL,,S=NLET,3=BLET,L=LLET,AL!B=HONNFL,CL[B=D[SLIB

first compiles the program HLET, then it inserts the file MONMPL into tha assembly lan=-
guage code (output from the compiler) then it links the cufom likrary OISLIB to the output
file from the assembler and in the end it translates the complete program into Motorola
S-format. BLET is the Pregram ready for doun-line loading. The assembler listings of the
programs : .

GETDAT, I0QPEN, IOCLOS, TEXY

are given belouw as well as the listing LLEF of the complete translation process of the MPL
program MLET.

$ oPT REL,MEX

s pscT

$ XDEF HIST,LETTER

DECLARE

LETTER,HIST(29),T(40),STACK, I

] pPscT

$ INSERT

$ XREF GETDAT, IOOPEN, DSPLAY, 10CLOS

PROCEDURE OPTIORS(MAIN,STACK)
CALL IHOPEN

B0 I=1 1O 29 ICLEAR HISTOGRAM
HIST(I)=0
END

SORT: CALL GETDAT
1

!1GET DATA INTC LETTER

IF LETTER EQ 20" THEN GOTO SORT
Do I=s "AT TO *Z7

IF LETTER EQ I THEN BOTO FiLL
END

ISKIP BLANKS

!15 DATA A LETTER (A-2}?

I=1+1

IF LETTER EQ 7.7 THEN GOTO FILL IS ITA .72
' ., ;

I1=1+1

IF LETTER EQ “,” THEN GOTO FILL IS IT A 7,72

I=l+1

TLL: HIST(I-G4)=HIST(I-64)+1 YFILL HISTOGRAM

I COHTAINS THE ASCII VALUE FOR A LETTER (G5-91 DECIMAL) 28
OR 92 FOR 7.7 , 93 FOR “.7 ,94 FOR ALL OTHER CMARACTERS.

-



1 CROSS ASSEMBLER FOR MOTOROLA 680
! CUFOM MODULE NAME, ENTRY POINTS, EXTERMAL SYMBOLS VERS. 1.0, RUN AT CERN’S COC COF

IF RIST(I-64) LT 23 THEN GOTQ SORT |
CALL DSPLAY o
! o NAME OF MODULE : GETDAT
TOUTPUT “A™....... N L 0 PROGRAM TYPE  : SUBPROGRAM
! n EXTERNAL REFER.: LETTER  PDINT
$ ouTSP 25 1QUTPUT 25 BLANKS
po 1=7A‘ 1O ‘27 . a SECTIONS:
$ QUTCH I semeemsmweeaees
END 0 PROGRAM SECTIGN : 060C IS HIGHEST ADORESS USED, ENTRY POINTS ARE:
$ ouTCHI . GETDAT
3 BUTCHI ’,
$ QUTCHI g
CALL 1DCLOS
STOP: GOTO STOP
END
1 CROSS ASSEMBLER FCR MOTOROLA 630
VERS. 1.0, RUN AT CERN’S £D¢ COM
IO TE TSI ST TR I LSS LSS EL ST I L LS ST LSS S L L T LINE ADDR CODE EXTENSIONS . SGURCE - STATEMENTY
* MACRO TO PERFORM MONITOR CALLS ®
* MON X UILL CALL MONITOR ROUTINE HR. X * i 0000 NAM SETDAT
6 6 3 3 36 HE 26 36 3626 06 D0 3636 6 36 36 36 36 W IF TN M0 M N N I M F 330 3 30 36 9 3¢ 6 I3 E NN K z uouo oPT REL
MON MACR . 3 %  THIS SUBROUTINE GETS ASCII CHARACTERS FROM
SHL 4 # A TEXTFILE AND STORES THEM IN MEMORY LOCATION LETTER
FCa 0 5 *
ENDM 6 0000 pSCT
**i***!***************?ll!*ﬁ!ii*************************** 7 XREF LETTER,FBINT
* MACRD TO QUTPUT A CERTAIN HUMBER OF SPACES * s XDEF GETDAT
* OLTSP X WILL QUTPUT X(REC) SPACES * 9 Q0o FE oaaa* GETDAT LDX POLINY
630 36 M AT N 20K 2062 D D6 S0 6T 30 3 2 26 3 L T b 3 TEHE TE 2 6T 0 GBI NN N NN N 10 roe3 AB 0o LDAA u,x
QUTSP  MACR 11 0065 08 INX
LGAB 0 12 0006 FF 0000 STX POINT
MON 10 13 0006 @7 0000 STAA  LETTER
ENDM 14 pooc 39 RTS
HRNERRERTRRREHRERRIERN NN R EFERE GRS H LR EERE AR XA R RN RREERR 15 oguD END
* WMACRO TO OUTPUT A CHARACTER x
* DUTCH VAR WILL OUTPUT THE CHARACTER IN *
® IN MEMORY LOCATION VAR »
EHEENEANFHEREAERRERERRNEEEXRARERREXREEREEHER A REHE X RERE RN
QUTCH  MACR 1 CROSS ASSEMBLER FOR MOTOROLA G&(
LDAR 0 IDENTIFIER CROSS REFERENCE. VERS. 1.0, RUN AT CERN‘S COC COP
HON 6
ENDM
96 M0 N IE N 0 0F B3 96 96 36 66 236 9 I IE NI 2 I3 230 H6 336 3N O 296 I 2 90 396 26 N E::gg: 60900000 E:# g;g; ::?g 2/09
* MACRO 70 OUTPUT A CHARACTER * POINT £xr 2,07 2,00 2,12
* QUTCHT  CHAR  WILL OUTPUT THE ASCI1 CHARACTER *
* CHAR *
] E.G. QUTZKI ‘A OUTPUTS ASCII "A" #
ENEREEENRENRER NN N RN RR NN ENEREEERR RN RERENERRE XN X CEND OF ASM 6300- 0.353 CP SECONDS ASSEMBLY TIME.
QUTCHI MACR
LORA 0
tioN 6
ENDM

%9 30



1
1
CUFOM MODULE WAME, EMTRY POIMTS, EXTERMAL SYMBOLS

[
¢
[t NAME OF MODULE IDOPEN
0 PROGRAM TYPE : SUBPROGRAM
0 EXTERNAL REFER.: TEXT
0 SECTIONS:
9 PROGRAM SECTION : 0006 I5 HIGHEST ADDRESS USED,
100PEN
0 DATA SECTION : 0001 1S HIGHEST ADDRESS USED,
POINTY
1
LINE ADBR COBE EXTENSIONS SOUREE -
1 *
2 0ooo NAM I1DOPEN
3 o000 aPT REL
4 000D DSCT
5 6600 02 POINT RMB 2
6 XDEF POIRT
7 0000 PSCT
8 XDEF T00PEN
9 XREF TEXT
1¢ 00C0 CE oago* I0GPEN LDX RTEXT
11 0003 FF ogeo+ sTX POINT
12 0006 39 RTS
13 0007 END
1
IDENTIFIER CROSS REFERENCE.
I00PEN 00000000 REL 2s02 2/08 2/10
POINT 00300000 REL 2705 27086 271
TEXT £XT 2709 2,19

QEND OF ASM 6300-
1

0.320 CP SECONDS ASSEMBLY TIME.

3/

CROSS ASSEMBLER FOR MOTOROLA 681
VERS. 1.0, RUN AT CERM’S CDC CO}

ENTRY PGINTS ARE:

ENTRY POINTS ARE:

CROSS ASSEMBLER FOR MOTOROLA 68¢
VERS. 1.0, RUN AT CFRN’S CDC COb

STATEMENT

1
CUFOM MODULE HAME, ENTRY POINTS, EXTERNAL SYMEOLS

0

0

0 NAME OF MODULE : TEXY

0 PROGRAM TYPE i SUBPROGRAM

0 EXTERNAL REFER.: -HONE-

] SECTTIOQNS:

1 DATA SECTION

1

LINE ADBDR CODE EXTENSIONS
!
2 0000
3 gQooo
4
5 0000 54 45 49 53 20 50
6 0033 43 41 4E 20 42 45
7 0066 54 d4F 20 42 45 29
34 009D 45 2E 47 2E 20 43
9 0000 54 41 4B 45 4E 20
10 0107 54 48 45 53 45 20
11 0130 4E 4F 52 40 41 4c
12 0160

1

IDENTIFIER CROSS REFEREMCE,

TEXT

CROSS ASSEMBLER FOR MOTOROLA 68C pryp oF ASM 6800~

VERS.

1.0, RUN AT CERN'S CBC Cob

1

1

CUFOM MODULE NAME, ENTRY POLINTYS, EXTERNAL SYMBoLs

0
0

Q0G00000 REL

0 NAME OF MODULE

2,02

CROSS ASSEMBLER FOR MOTORQLA 680
VERS. 1.9, RUN AT CERN’S CDC GOV

D16C IS HIGHEST ADDRESS USED,
TEXT

EXTRY POINTS ARE:

CROSS ASSEMBLER FOR MOTOROLA 680
VERS. 1.0, RUN AT CERN‘S CDC tor

SOURCE - STATEMEMNT

NAM TEXT

BSCT

XDEF TEXT

FCE /THIS PROGRAM WILL SHOW YOU HOW A PHYSICS EXPERIMENT/
FCC sCAN BE PROGRAMMED.NORMALLY THE FOLLOWING TASKS HAVE/
FCC /TO BE PERFORMED: ALL ELECTRONICS HAS TO BE INITIALIZEC
FCC /E.G. CAMAC CLEAR (IDOPEN). THEN THE DATA HAVE TO BE~
FCC /TAKEN (GETDAT) AND ONLEIME SPECTRA HAVE TO BE GENERATECD
FCC /THESE SPETRA NAVE TO BE DISPLAYED ON A SCREEM (BSPLY).
FCC /NORMALLY THE DATA ARE ALSO WRITTEN ONTO MAGTAPE.s

ERD

TEXT

CROSS ASSEMBLER FOR MOTOROLA 62
YERS. 1.L, RUN AT CERN’S CDC cOf

2/04 2705

0,743 CP SECONDS ASSEMBLY TIME.

IocLos

CROSS ASSEMBLER FOR MOTOROLA 68(
VERS. 1.0, RUN AT CERN’S COC ¢Ot

32



G PROGRAM TYPE : SUBPROGRAM CROSS ASSENMBLER FOR MAOTOROLA &

0 EXTERNAL REFER,: -RONE- VERS. 1.0, RUN AT CERN’S €OC ¢
a SECTIOHNS:
---------------- LINE APDR ° CODE EXTENSIONS . SOVBRCE - STATEMENT
0 PROGRAM SECTION : 0000 15 HIGHEST ACUORESS USED, ENTRY POTNTS ARE:
incLos 1 ooog NAM MPLR10
2 *MOTOROLA SPD, INC. QUNS AND IS RESPONSIBLE FOR MGSMPL
3 * COPYRIGHY 1975 AND 1976 BY MOTCROLA INC.
4 *
5 * MOTIROLAS MG8QD MPL COMPILER, RELEASE 1.2
6 *
f CROSS ASSEMBLER FCR MOTOROLA 681 7 *
VERS. 1.0, RUN AT CERN’S COC Cof ] Pr COMPILED WETH MPL VERSION 1.2
5 o000 oPT REL, MEX
LINE ADDR CODE EXTENSIONS . SOUYRCE - STATEMENT 10 8600 DSCT
1 XDEF HISTY,LEFTER
! * 12 ¥00004 DECLARE
20000 NAM TocLOos 13 ooog g1 LETTER RMB |
3 ooge PSCT 14 poot1 tp HIST  RMB 29
4 ) XDEF  locLos 15 001E 28 T RMB 40
5 does 39 19CLDS RTS 16 6046 Qi STACK RHB 1
6 9001 END 17 *TT005 LETTER,HISTE29),T(40), STACK,!
18 0047 01 I RMB 1
19 0ol PSCT
20 INSERT .
2‘ **ﬂ********l*l#**********!I*****l********i*#“*i*******ﬂ*i
L CROSS ASSEMBLER FOR MOTOROLA 63( 22 * MACRO TQ PERFORM MONITOR CALLS *
IDENTIFIER CROSS REFERENCE. VERS. 1.0, RUN AT CERN’S cOC cap 23 * Mot % WILL CALL MONITOR ROUTIWG WR. X *
29 . ******'ﬂ*K********ii*l*i**************************I******!*
I0CLOS 00090000 REL 2,02 2,04 2/05 25 MoM MACR
26 su1
27 FCB ~0
OEND OF ASM 6800- 0.209 CP SECONDS ASSEMSLY TIME. 23 ENDI
29 ****K*I**K******I’*************Iﬁ************ii**********ii!
30 * MACRE TG QUTPUT A CERTAIN NUMBER OF SPACES *
N * ouTsp % WILL OUTPUT X(DECY SPACES *
. 32 *******************i!(-l—*K-)E*I*k*m************i************
CROSS ASSEMBLE : 33 OUTSP  MACR
CUFOM MODULE NAME, ENTRY POINTS, EXTERNAL SYMBOLS VERS. 1.0, SUNRA;U’;E::Igag;: Eg: 34 LEAB 0
0 35 Mo 10
0 36 ENDM
1} NAME OF MODULE : MPLR1O 37 BT IR N 6 T30 363096 D63 3690 DRI 0006260 36 6206 3 0 06 N e
0 FROGRAM TYPE  : SUBPRDGRAM 38 * MACRO TO OUTPUT A CHARACTER *
0 EXTERNAL REFER.: DSPLAY  GETDAT  [OOPEN  [ecLos 39 * OuTEH VAR WILL OUTPUT THE CHARACTER IN *
44 L4 IN MEMORY LOCATION VAR *
0 SECTICLNS: 41 BRIWERRET LRI ER RN R RA RN TSN RN NN RSN
------------- 42 QUTCH MACR
L PROGRAM SECTIQN : D0C4 IS HIGHEST ADDRESS USED, ENTRY POINTS ARE: 43 LDAA |
~NONE- 44 MON 6
0 DATA SECTFION * 0047 1S HIGHEST ADDRESS USED, ENTRY POINTS ARE: a5 ENBM
HIST LETTER 46 HRR AT KKK I TIIII I IHIG 3 336 33600 30 390 3006 00 T390 3600 R 2 0 X
47 » MACRO TO OUTPUT A CHARACTER *
48 * QUTCHI  "CMAR  WILL QUTPUT THE ASCII CHARAGTER #*
49 = CHAR *

33 34




g0

LINE

WO N A N e

ADDR  CODE
goog  3E
8603  BD
0006 86
G008 B7
ooge  cE
[LE R T
0g1t  BH
0014 &F
00t6  BS
ge1s 31
e 24
001D  4c
GS1E  7E
oo21+
0021 D
0024 BB
0027 3y
0029 26
0ozs  7E
L002E 86
6030 B7
0033 B6
0036 B
0039 26
003  7e

EXTENSTONS

0046+
coog=

0
Qo477+

Go01+
0047+
OCAE+

0047+
10
04

o008+

* E.G. OUTCHT *A OUTPUTS ASCIE ‘A" *

CROSS ASSEMBLER FOR MOTQROLA 68
VERS. 1.0, RUN AT CERN‘S CDC cor

SOURCE - STATEHE N T

*******H******#*l&***!l*******#i*******l**********i******
OUTCHY MACR

LOAA 0
MQH 6
ENDM
XREF BETDAT,IOOPEH,DSPLAY,IOCLUS
*Q40009 PROCEDURE OPTIONS(HA[N,STRCKJ
Z0o0 LDS #STACK
*00010 CALL IQGPEN
JSR  100PEN
%0001t DOSI=1 Tg 29 ICLEAR HISTo
LDAA #1
2001 STAA 1
*00012 HIST(E)=0
LOX RHIST
LDAB 1
JSR ZFIF
CLR 0,%
LDAA 1
CMPA #29
BCC  ZzDO2
1HEA
JMP - zood
*00013 END
*00014 !
*00015 SORT: CALL GETDAT TGET DATA IN
Zo02  EQU »
*00016 !
SORT JER  GETBHAT
*00917 TF LETTER EQ “20” THEN GOTO SORT 'SKIP BLANKS
L0AA LETTER
CHMPA R22
BHE 29004
JMP  SORT
*00018 00%1= ‘87 Tg ‘7”7

Z0o4 LDAA #7A
Z005 STAAR I
*¥a0019 IF LETTER EQ I THEN G070 FILL 'IS DATA A L
LDAA LETTER
CMPA I
BRE Zono7?
4MP O OFILE
*00029 END

35

45

45

43
49

LIRE

M0~ WA A W R =

063e
0a41
3043
0045
LR

AGRR

0049

004¢
004F
o081
0053

90548

059
0058
005D

0060

0063
DoBs
069
006C

006E
LR
0074
0977
to7e
0078
0670

oose

CODE

T
B6
81
i)
7E
7t
81

26
7E

Tc

BD

0047+
SA
04

2030+

EXTENSIONS

0047+

0947+

FFg 1+
0047+
GORE+
00

FFCT+
0047+
DOAE+
20
17
03
0621+

dooo*

20e7

*¥00021

. s

*00022
Z008
¥09023

*00024
*0025
Z00A

*00026

*00027
*¢0028
Zuac

*0029
*006030
*00031
*0032
*00033
FILL

#00034

*00035
*00036
#0637
*00038
Z00E

LDAA T
CHMPA 472
BCC  ZCOS
INCA
Jre zoos
'
CROSS ASSEMBLER FOR MOTOROLA 080
VERS. 1.0, RUN AT CERN’S £DC cor

CURCE - STATEMERNT

I=1+1
INE 1

IF LETTER EQ 7.7 THEN 6OT0 FILL ' IS IT A <L
LOAA LETTER
CMPA 87,
BNE  Z0OA
JHPFILL
'

1=1+1
NG 1

IF LETTER EQ “,7 THEN GOTO FILL PIS IT A 7,7t
CMPA 87,
BNE  z00C
JMPOFELE
'

1=1+1
Mg I
FILL: HISTCI-64)=HISTCI-64)+] 'FILL HISTOGR
[]
1 I CONTAINS THE ASCII VALUE FOR A LETTER (65-91 pEC:
4 OR 92 FOR “.7 , 93 FOR 7,7 ,94 FOR ALL OTHER CHARAC
r
LDX 3HIST-54
LDAB 1
JSRzZFiP
INC 0,X

IF HIST(I-64) LT 23 THEN GOTO SoaT
LOX #HIST-54
LDAB I
JSR ZFIF
LDAA D,X
CMPA £23
BGE ZO0OE
JHP  SORT

CALL DSPLAY

t
iUUTPUT "A!I ...... rlz!.l] l!.ll’ l!'l!' ngn
1
JSR  DSPLAY

3¢



LINE

O Ok Oy N B R -

0033

6085
0036

ona?
00892

ADDR
0g3c

s
00%0

0023
0094
0096
0098
0699

0g9c

009z
GO9F

00A0

D0A2
00A3

00A4

0ané
CoOA7

cé

3F

86

87

coDE

B&

ouTSP 25
LDAB #25
MOH 19
SHI
FCB 10
ENDM
ENDM

*00040 bosI="A¢ TO 2"

41

LDAA #'A

0047+ 200F STAA 1

EXTENSIONS .

47+

QUTCH i

SOYRCE - STATEMENT

LDAA 1
MON 6
SHI
FtB 6
ENDH
ENDM

*06042 EXND

3047+

o4

0089+

LDAA I
CMPA #72
BCC  Z010
I[NCA

JHP ZOOF

Z010 £gQu ¥

2E

2C

24

DUTCHE ‘.
LDAA #7.
MON B
SH1
FCB 6
ENDM
ENDM
QUTCHI .
LDAR #7,
MON §
sWl
FCB 6
ENDM
ENDM
DUTCHI %
LDAA 4§
MON B
SHI
FCB &
ENDM
ENDM

3/

tOUTPUT 25 BLANKS

CROSS ASSEMBLER FOR MOTQROLA B63C
1.0, RUN AT CERK’S CDC COP

1

35
36

33
39

-
—
=
m

WO SO AW N

00AS BD

GoAB VE

ADDR CODE

00AE 26
ooeg 09
0oBt 39
GoB2  5A
00B3 fF
0gBé FB
9089 F7
oopc 24
0OBE  JC
09c1 FE
gocd 39

aocs

GO00*

GOAB+

EXTENSIONS

02

0024+
0025+
0025+
a3

0024+
0024+

IDENTIFIER CROSS REFEREMCE.

BSPLAY

FILL

00000063

GETDAT

HIST

00000001

1ocLos
10QPEN

H

0000047

LETTER ggoooooe

MON

MPLR1TO

DUTCHI

QUTCH
QuTSP
SORT
STACK
SToP
T
ZFFF
ZF1F1

opopooz2t
00000046
D000OBAB
00480001E
go0000cs
poooooch

EXT
REL
EXT
REL
EXT
EXT
REL

REL
MAC
FRG
MAC
MALC
MAC
REL
REL
REL
REL
Equ
REL

3,07
3743
3707
2711
3707
3sn7
2/18
4717
271t
2725
2,01
3902
2742
2733
330
2716
5738
2715
612
6/08

*J0046
*peoa?

STQP
0045

IFiF
ZF1F2

ZF5F

ZF1F1

ZFFF

CALL l0TtLos

JSR  TOCLOS

STOP: &OTO SYOP

JMP  STOP
END

DURCE

BNE ZF1F2 ¥%¥ ANG TO IHBEX ¥¥#

DEX

RTS

DECB

8TX TG
ADDB T+7
STAB T+7
8ct  ZFIFT
INC T+6
LeX T+6
RTS

EQuU *
END

4,39
4,07
3730
2714
5/36
3711
g
4,24
2/13
4,42

514
4,50
4740
3,35
3s09
5/38
6/05

610

38

- STATEMENT

4,14

3716

17

4,29
332
502

5,21

4734

606

CRDSS ASSEMBLER FOR MOTOROLA 630
VERS. 1.0, RUN AT CERN’S CDC coOM

CROSS ASSEMELER FQR MOTOROLA 680
YERS. 1.8, WUN AT CERN’S CGC COM

4,23
4723
3,20
4749
3740
5716

5728

6,07

4/28

3/38
4750
4,04
5723

6,09

3741
5/01

5s30

(a1}



ZF1F2 000Q00B2 REL 540 6,04

1
gg;g gggggg:i Eit 2;;: /25 4s30 5,40 PAGE 1 01709781 09.43.58. CUFOM LINKAGE EDITOR (1.1)
§§g§ ggggﬁggg :Et 3:?2 3;:2 ==0==) " LINKED (VERSION 1.1) ON CDS/NOS/BE { CT/0981 ).
Z00E 00000080 REL 4/33 4s39
z00F D00000AS REL 4,49 5,12 " "
zoao 00900000 REL .00 e FROM #CUFIN mmsmm oo s oo oo o m o oo oo mmm st oo
zo01 00000008 REL 314 3,24
znoz 00000021 EQU 3s22 3,28
7004 0000002E REL 3,34 137
ZG05 00000030 REL 3/38 3,49 ==1==) FROM MODULE : MPLR1D
7007 DODOOG3E REL 3/42 3745 ==1==>
7008 00000049 REL 1,47 0z ==1==) CROSS ASSEMBLER FOR MOTCROLA 5300 PROCESSOR, VERS. 1.0
z010 0ece009c EQu 5/10 5713 ==15=> RUN AT CERN’S CDC COMPUTER CENTRE 0i/G9-81 ©9.43.49.
RELOCATABLE SECTION 3  S$IZE=00102( 258) OFFSET=00000  PROGRAM
: RELOCATABLE SECTION 1  SIZE=00B7(  439)  OFFSET=00000  DATA
OEND OF ASM 6800- 2.949 CP SECONDS ASSEMBLY TIME. DEFINED IM SECTION 1 OFFSET=00001  HIST
1 DEFINED IN SECTION 1 OFFSET=0000C LETTER
*EQR

----------- FROM LIBRARIES === —- == mm oo oo m oot e ool

==1==> LIBRARY “DISPLAY” BUILD (VERSION 1.1) ON CPC/NOS/BE ( 30,08-31 )

FROM MODULE : GETDAT

CROSS ASSEMBLER FOR MOTOROLA 6800 PROCESSOR, VERS. 1.0
== RUN AT CERN’S CDC COMPUTER CENTRE 30,0881 12.38.59.
DEFINED IN SECTION 2 OFFSET=000CS GETDAT

W uH
nwnuun

FROM MODULE : IOOPEN

(I T |
oo

CROSS ASSEMBLER FOR MOTOROLA 6800 PROCESSOR, VERS. 1.0

RUN AT CERN’S CDC COMPUTER CENTRE 30-08-,81 12.39.00,
QEFINED IN SECTION 3 OFFSET=00002 IO00PEN
DEFINED IN SECTION 1 . OFFSET=00048 POINT

FROM- MODULE : TEXT

CROSS ASSEMBLER FOR MOTOROLA 6800 PROCESSOR, VERS, 1.0
RUN AT CERN’S CDC COMPUTER CENTRE 30-08-81 12.39.01.
DEFENED [N SECTION 1 OFFSET=D004A TEXT

H onon @

==t== FROM MEDULE : IOCLGS

CROSS ASSEMBLER FOR MOTOROLA 6800 PROCESSOR, VERS, 1.0
RUN AT CERN”S COC COMPUTER CENTRE 3008781 12.39.02.
DEFINED IN SECTION 3 OFFSET=000D9 locLas

29 4o




==1==>  FROM MODULE

Moo
non

232> 0 ERROR
¥EOR

$1,09-81

DETECTED IN INPUT MODULES €{<{C{{¢

=3
=) LCROSS ASSEMBLER FOR MOTOROLA 6800 PROCESSOR,
=y RUN AT CERK’S ¢DC COMPUTER CENTRE

DEFINED

30408783

41

CUF3M LINKAGE EDITOR (1.1)

1RPAGE 1

Q1,058 09.44.33.

THE CONTROL CARD PARAMETERS ARE

OPTION INPUT FILE IS- {PTIONS

CUFOM

INPUT FILE 18- CUFOM

BINARY QUTPUT FILE IS- BLET

LISY

QUTPUT FILE IS- LDIS

THE SECTICN ORIGINS ARE SPECIFEED AS FOLLOWS

1PAGE 2

MODULE
NAME

MPLR 10O

GETDAT

TOQPEN

TEXT

10cLos

BSPLAY

SECTIONC(3, RELOCATABLE, D7PROGRAM)=0000.
SECTION(1, GENERAL ,04DATA=1000.
01,099,581 09.44.33.

ENTRY SECTION ADDRESSES
NAME TYPE AND NAME MEMORY ORIGIN
WIsT G DATA p01001  0010GY
LEFTER 6 DATA 0ni00Ce o00t0GO
GETDAT R PROGRAM gonocs 0000cS
100PEN R PROGRAM 000002 0800D2
POINT G DBATA 001048 061048
TEXT G DATA 00104A 90104A
IocLos R PROGRAM gogops  ggoo0D9
DSPLAY R PROGRAM 0000CA DOBODA

NG TRANSFER ADDRESS SPECIFIED FOR THIS MODULE

b2

CUFOM -> MDTORQLA TRANSLATCR (1.1)

LOAD MAP FOR CUFOM -> MOTOROLA TRANSLATOR {1

LISTING

000001
ogaooa0

000000

oooooo
0po0qgo

oooooe

egoooae

000000

PRUCESSOR COMMENTS

LINKED (VERSION 1.1) ON CDC/NOS/BE ( G

CROSS ASSEMBLER FOR MOTCROLA 6800 PROC
RUN AT CERN’S CDC COMPUTER CENTRE 01

LIBRARY "GISPLAY"” BUILD (VERSIOGN . 1)
CROSS ASSEMBLER FOR ROTOROLA 680C PROC

RUN AT CERN’S £DC COMPUTER CENTRE 30

CRDSS ASSEMBLER FOR MOTOROLA 6300 PROC
RUN AT CERN’S CDC COMPUTER CENTRE 30

CROSS ASSEMBLER FOR MOTOROLA €300 PRGC
RUN AT CERN’S CDC COMPUTER CENTRE 30

CROSS ASSEMBLER FOR MOTOROLA 6800 PROC
RUN AT CERN’S CG{ COMPUTER CENTRE 30

CROSS ASSEMBLER FCR MOTORDLA 6300 PROC
RUN AT CERN‘S CDC COMPUTER CENTRE 34



¥33>>) 0 ERROR  DEYECTED IN CUFIM INPUT FILE <€<{<<<C

4-3




