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SOLUTION No. 6.4

ICTP COLLEGE ON MICROPROCESSORS

(TRIESTE, SEPTEMBER 1981)

PRACTICAL WORK SESSICNS

DSPLAY consists mainly of a nested loop. The inner loop is responsible for the horizontal
controls and the outer loop for the vertical ones. First a vertical count is set to 23
which is the maximum number 1in a channel, and some blanks are cutput to center the dis-
play. (If the maximum number in a channel would be bigger than 23 ue would have to intro-
duce scaling, but the principle of the display program would remain unchanged). How the
horizental count, which counts the number of channels is reset to 0 and a pointer to the
histogram is inittalized to the first channel. Then the content of the channel is compared
to the vertical count and a cross is printed if it is bigger or equal to the vertical
count. DOtheruise we print a hlank. The pointer and the harizontal count are incremented
and we go on Wwiith the next channel. As soan as the horizontal counter tells wus that 29
channels are printed a {CR>, (LF)> is send and a full line is completed. In order to start
the next line we have to decrement the vertical count and to reset the horizontal con-
trols. Also the blanks have to be printed. 1f the vertical count reaches 0 the histogram
is finished and DSPLAY returns to the calling program.
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CUFOM MODULE MNAME, ENTRY POINTS, EXTERNAL SYMBOLS
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t
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1

12

NAME OF MODULE

PROGRAM TYPE
EXTERNAL REFER.: BSPLAY

: MAIN

: HAINPROGRAM, ENTRY POINT IS : MAIN

SECTIONS:

PRUGRAM SECTION

BATA SECTION

ADBR

[LLda0i)
2000
0000

0000
000A
0ot4
111331
o0eoo
g0l
0aos

CODE

at oz
0B 0Oc
15 16

-1}
20

EXTENSIONS

03 04 05 06
0D CE OF 0
17 16 15 14

0000*
FE

IDENTIFIER CROSS REFEREMCE.

OSPLAY

HIST
MAIN
STOP

EXT

00000000 REL
00000000 REL
00000003 REL

OEND OF ASM 6800-

1

1

2705
2704
rm
271

0004 1S HIGHEST ADDRESS USED,

CROSS ASSEMBLER FOR MOTOROLA 68(
YERS. 1.0, RUN AT CERN'S CDC €O}

ENTRY POINTS ARE:

-NONE-
001C IS RIGHEST ABORESS USED, ENTRY POINTS ARE:
HIST
CROSS ASSEMBLER FOR MOTOROLA 68C
VERS. 1.0, RUN AT CERN’S ¢3¢ cof
. SOURCE - STATEMENT
HAM MAIN
oeT REL
pscT
XDEF HIST
XREF DSPLAY
RIST  FcB 1,2,3,4,5,6,7,8,9,10
FCB 11,12,13,14,15,16,17, 18,19, 20
FCB 21,22,23,22,2%,20,19,18,17
FSCT
MAIN  JSR OSPLAY
STOP  BRA sTop
END MAIN
CROSS ASSEMBLER FOR MOTOROLA 680
VERS. 1.0, RUN AT CERM’S COC CoF
2,10
2/06
2,10 212
211

.428 CP SECONDS ASSEMBLY TIME.

CUFOM MODULE WAME, ENTRY POINTS, EXTERNAL SYMBOLS
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CROSS ASSEMBLER FOR MOTORDLA 630
VERS. 1.0, RUN AT CERN‘S CDC COF



SUFOM MODULE NAME, ERTRY POINTS, EXTERNAL SYMBOLS

-INE

NAME

oF MODULE
PROGRAM TYPE

EXTERHAL REFER.:

SECTIONS:

PROGRAM SECTION B

ADDR

0000

ooon

0a0g
oon

0002
00s4

006
o007

goos
oooa
aooe
veop

CODE

3F
13

86

3F
0a

CE
SF
5c
&1

DSPLAY
SUBPROGRAM
HIST

0027 IS HIGHEST ADDRESS USED

CROSS ASSEMBLER FOR MOTOROLA 68C
VERS. 1.0, RUN AT CERN’S CDC COF

ENMTRY POINTS ARE:

’

BSPLAY
CROSS ASSEMBLER FOR MOTOROLA BS8C
VERS. 1.0, RUN AT CERN’S cDC cO!
EXTENSIONS SQOURCE - STATEMENT
HAM DSPLAY
*  PROGRAM TG DISPLAY A HISTOGRAN OF 29 CHAHNELS
3 % ON A CRT SCREEN.
*
*
*  INITIALIZE SCREEN
*
OPT REL, MEX
XREF HEST
XDEF DSPLAY
INSERT
MON MACR
S|
Fee ~0
£HDM
DSPLAY MON 19 SEND CCRY,{LF)
SKI
FCB 19
ENDM
*
% PRINT HISTO
17 LDAA 423 MAXIMUM NUMBER IN A SINGLE CHANHEL
19 HEULIN LDAB 325 NUMBER OF SPACES
Mok 10 PRINT SPACES
SWI
FCB 10
ENDM
FFFF® LDX FRIST-1
CLRB
LODP  INCB LOOP PRINTS 1 LINE
1€ Pl #10

FIRST LivE DowE 7

3

kL

35
37
38
39
40
41
42
43
44
45

47
438
49
50

LINE

U ohWhN -

epoF
Doar

o012
o013
0015
8017
0019
0018

001p
001E

00tF
po20

ooz2
0023

ADDR

0024
0025
0027
0028

32
20

3F
13

AA

(114}
04
58
02
20

EA

CODE EXTENSIONS

4A
26
39

IDENTIFIER CROSS REFERENCE.

BLANK
DSPLAY
HIST
LOop
MON
NEWLIN
NEXT
ouTt

OEND OF ASM 6800-

1
*EOR

00000018
0000C000

googoeac
tonooc04

0000022
ogoooaip

REL
REL
EXT
REL
MAC
REL
REL
REL

0.364

2738
2701
2/09
2732
2712
2725
2734
2740

BLANK
ouT
SWI
FCB &
ENDM

NEXT

FCB !

- SOURCE -

ENDM

Y
TRx
PSHA
CHMPA
B6T
LDAA
BRA
LDAA
HaN

PULA
BRA
MON

9

DECA
BME
RTS
END

2741
2710
2730
2,47
2717
3703
2r48
2742

WEAT Yes

0,X% DO I HAVE TO PRINT A CROSS?
BLANK NO

Lig

ouT

520

[} PRINT SPACE OR *

LOaP

19 SEND (CR}»,<{LF>

CROSS ASSEMBLER FOR MOTOROLA 68C
YERS. 1.0, RUM AT CERN‘S CDC cob

STATEMENT

HEWLIN

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

2717
2/26

2742 2748

CP BECOMDS ASSEMBLY TIME.



30708781 18.26.571.

" LINKED (VERSION 1.1) ON COC/NOS/BE ( 30/08/81 1),

==} FROM MODYLE MAIN
==3
==> CROSS ASSEMBLER FOR MUYOROLA 6800 PROLCESSO
== R, VERS. 1.0
==) RUKN AT CERN‘S COC COMPUTER CENTRE 30,0881 18.24. 7.
RELOCATABLE SECTION 3  SIZE=08620( 45}  OFFSET=00000
RELGCATABLE SECTION 1  SIZE=0001D( 29)  OFFSET=006GD
DEFINED IN SECTION 1 BFFSET=00007
----------- FROM I BSPLAY" = oo e _.
==1=2) FROM MODULE DSPLAY
==1==)
==1==> CROSS ASSEMBLER FOR MOTOROLA 6300 PROCESSD
==1== R, VERS. 1.0
F=1==) RUN AT CERN’S CDC COMPUTER CENTRE  30.08/81 14.25.30.

DEFINED IN SECTION 3 QFFSET=00005

33>3>> 0 ERROR DETECTED IN INPUT MOBULES €{CCeCL(

CUFDM LINKAGE EDITOR (1.1)

1PAGE 1§ 30,9878 18.33.41.

THE CONTROL CARD PARAMETERS ARE

-- GPTION ENPUT FILE [S- OPTICNS
CEFOM  INPUT FILE I[S- CDISP
BINARY OUTPUT FILE IS- BODIS
LIST ouTPUT FILE IS- LDISP

THE SECTION ORIGINS ARE SPECIFIED AS FOLLOWS

NO TRAMSFER ADDRESS SPECIFIED FOR THIS MODULE

¥»333> 0 ERROR DETECTED

CUFOM -> MOTOROLA

LOAD MAP FOR CUFOM -)> MOTOROLA

PROGRAM
DATA
HIST 1 SECTIDN(1,GENERAL ,04DATA)=0008,
2 SECTION{3,RELOCATABLE , D7PROGRAM)=001D.
——- 1PAGE 2 20-08-81  18.33.41.
MODULE  ENTRY SECTION ADDRESSES <
NAME NAME TYPE AND NAME MEMORY ORIGIH LISTING
DSPLAY
HIST 6 DATA 0o0g00 ¢00DDO ©OODOOQ
DSPLAY R PROGRAM 000022 000022 000000

IN CUFOM INPUT FILE {{<{<<(C

TRANSLATOR (1.1}

TRANSLATOR (1

PROCESSOR COMMENTS

LINKED (VERSION 1.1) ON CDC/NOS/BE { 2
FROM MOZDULE HMAIN.

CROSS ASSEMBLER FOR MOTOROLA 6300 PROC
RUN AT CERN’S CDC COMPUTER CENTRE 30
FROM MODULE DSPLAY.

CROSS ASSEMBLER FOR MOTORGLA 6300 PROC
RUN AT CERN‘S CDC COMPUTER CENTRE 30



