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A System for Synthetic Learnmg of Assembly Language
Based on CASL

Seiji HorIucHI and Taisuke HoORIUCHI

It is essential that contemporary mechanical engineer who needs to master mecha-
nical control with a computer should learn not only assembly language but also the
hardware related to that language. But the assembly language used for CPU which
is available on the market has so many instructions that the learners of the language
have been suffered from the confusion caused by them. In order to solve this pro-
blem, it is necessary to conmstruct a virtual machine with a small number of instru-
ctions. In March 1987, CASL, an assembly language for a virtual machine named
COMET, was adopted to the certificate examination of information processing under
the auspices of the Ministry of International Trade and Industry. It seems that CASL
has been suitable for the beginners because of its compactness and sufficiency.

Firstly, the CASL simulator which is able to work on any personalAcomlputer has
been developed making use of C language. Secondly, the simulator was implemented
into microcomputer which has the ability to control sensor or actuator via I/Q port,"
and another system with the hardware has been developed. It has been prov'é;(i that
these systems are appropriate for the acquisition of the assembly language. ’
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LD GR, adr, XR
ST GR,edr, XR
LEA GR,edr,XR

[ ADD GR.adr, XR
SUB GR,sdr, XR

AND GR,adr,XR
or GR,adr,XR
EOR GR,adr, XR

CPA GR,sdr,XR
CPL GR,adr,XR

SLA GR,adr, XR
SRA GR,adr, XR
SLL GR,adr,XR
SRL GR,adr,XR

JPL adr XR
St adeXR
INZ adr, XR
Jig adr, XR
np adr, XR
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PUSE  adr,XR
0 FFFF popP GR
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CALL  adr,XR
0 FFFF RET
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start _ start . N .
lea grl,0 ;GRi=0 ' - lea grl,0 +GR1=0
lea gri,0,grl ;GR3-GR1 lea erd,0,grl  ;GR3=GR1
call ,rdwpd ;register dump call .rdmpd " sregister dump
lez grl,1 ;GR1=1 lea grl,l +GR1-=1
lea gr2,0,grl ;GR2=GR1 ‘ lea  gr2,0,grl $GR2=GR1
call ,rdmpd ;register dump call .rdmpd sregister dump
st gr3,urk ;GR3=(WRK) st gr3,urk s GR3=(WRK)
loop add grl,urk ;GRI=GR1+ (WRK) loop  add grl,urk ; GR1=GR1+ (WRK)
call ,rdmpd ;register dump call . rdmpd sregister dump
st gr2,urk 5 (HRK)=GR2 st gr2,wrk - 3 (WRK)=GR2 .
lea gr2,0,grl ;GR2-GR] lea - gr2,0,grl  ;GR2-GR1 -
cpa grl,cl10000 ;if GR1<10000 cpa “grl,cl0000 :if GR1<10000.
Jml loop; goto loop imi loop .. 3  goto loop,
"~ exit send exit send
wrk ds 1 o urk ds 1 '
c10000 dc 10000 c10000 dc lUUUU
end end ’
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HELTFA TR IVF AT —F st COMET OERERXERTS. i1, RS
LV —ADHWY AL THBT7 YT Y A M RERCERLED, 7744 L LTORE
3175 R4 72V AV Ay O—FChH5.

BT asees CASL CROSS ASSEMBLER BY LIP(1986) sesss

- LINE ADD, OBJECT LABEL OPERATION OPERAND COMHENT
1. START
2 0000 12100000 LEA GR1, 0 $GR1=0
3 0002 12310000 LEA ~  GR3,0,GR1 3GR3=GR1
4 0004 8OFOFD20 CALL ~ .RDMPD sregister dump
5 0006 12100001 LEA GR1,1 1GR1=1
6 0008 12210000 LEA GR2, 0,GRY 3GR2=GR1
T 000A BOFOFD20 CALL .ROHPD iregister dump
8 000C 1130001C ST GR3, WRK $GR3= (WRK)

-9 000 2010001C  LoOOP ADD - GRI,WRK 3GRi=GR1+ (WRK)
10 0010 8ORDFO20 CALL .RDHPD jreglster dump
11 0012 1f20001C ST GR2, WRK ; (HRK) =GR2
12 0014 12210000 LEA GR2, 0,GR1 3GR2=CR]
13 0016 4010001D CPA GR1,€10000 sif GR1<10000
14 0018 61F0000R Jul Loop . : goto loop
15 001A G4FOFOBD EXIT send
16 001¢ 0000 WRK DS 1
17 001D 2710 c10000 DC 10000 .
18 . END il

ASSEHBLE END 30 HORDS
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] GRO=0 GR1=0 GR2=0 GR3<0 GR4=8192
BBt K5I GRO=0 GR1=1 GR2-=1 GR3=0 GR4-8192
VA g 3= CRO-0 GR1=1 CR2-1 GR3=0 €R4=8192

~ S GRO=0 GR-2 GR2-1 GR3-0 GR4=8192

=3 V- MERETT. GRO=0 GR1=3 GR2-2 GR3-0 GR4-8192
s, ZhbHONE GRO=0 €R1=5 GR2-3 GR3=0 GR4-8192

CRO-0 GR1-8 GR2=5 GR3-0 GR4-8192
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BYEERHTAA0ED LINE ADD. ORJECT LABEL UFERATION OFERAND
1 START
FINE CASL 20000 12100000 LEN GR1,10
2048 Hords Free T 0002 BOFOF0ZO0 LOOF cALL . RDMFD
4 0004 1211FFFF LEA GR1,-1,6R1
5 0o0a  L2F00002 INZ LOOP
Ready & DO0B  LAFOFORO EXIT
7 END
NASSEMBLE END 10 WORDS
100 ' start BRO=0 GR1=10 BR2=0 BR3=0
110 ' tea erl, 10 GRO=0 GR1=7 GR2=0 GR3=0
. BRO=0 GR1=8 BR2=0 BR3=0
120 "loop call .rdmpd oo GR1<=7 BR2=0 BR3=0
130 ' lea prl,-1,erl BRO=0 BR1=6 GRZ=0 BR3=0
' GRO=0 GR1=5 GRZ=0 GRI=0
1D - Jnz Loop BRO=0 BR1=4 BRZ=0 BRI=0
150 ' exit GRO=0 BR1=3 BR2=0 BR3=0
160 ' end BRO=0 GR1=2 GR2=0 BRI=0
GRO=0 GR1=1 GR2=0 GR3=0
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