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COMET simulater using Basic language

Toshiji UcHINO and Tsuneo IWAKI

Abstract

This paper describes a simulation program for COMET, a simplified imaginary computer with
only 23 machine code instructions. The original program written in the personal computer Basic
language is published from a book company, and our efforts have been directed to fit the original
one to be used in our machine language training course. The new program has a feature that
permits single step execution of each instruction with the display of extensive associated informa-
tion, such as contents of all general registers, value of effective address and its content as required,
before and after the execution of each instruction. Also it permits to dump each content of
memory starting from specified address on the display in the form of deassembled instruction or,
alternatively, data (as decimal number plus corresponding character), the selection of which is
decided automatically by the program, plus in the form of straight hexa-decimal number simulta-
neously. This permits easy and spontaneous evaluation of memory contents. The new program
has been actually used in the first training course, and favorably appreciated by the students.
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Fig. 4. CRT display of single step execution mode specified by “Y” input
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Fig.5. CRT display of single step execution mode specified by “YS” input
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Fig.6. CRT display of COMET memory contents as shown using Dump [7] function
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Instruction format and examples of assumed OP codes of COMET

(OP D2 16 #EFTR)

0 4 8 12 16 31 —— &y +ES
% OFEFE # 2 FF HAEELT VT 7 LORIG
OP
GR XR adr TEeVT IR E %
* OP gl OP

0 0 KER

1 0 LD GR, adr, XR load
1 ST GR, adr, XR store
2 LEA GR, adr, XR load effective address

2 0 ADD GR, adr, XR add arithmetic
1 SUB GR, adr, XR subtract arithmetic

3 0 AND GR, adr, XR and
1 OR GR, adr, XR or
2 EOR GR, adr, XR exclusive or

4 0 CPA GR, adr, XR compare arithmetic
1 CPL GR, adr, XR compare logical

5 0 SLA GR, adr, XR shift left arithmetic
1 SRA GR, adr, XR shift right arithmetic
2 SLL GR, adr, XR shift left logical
3 SRL GR, adr, XR shift right logical
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TRRERE CRRAEMR L THETTS (ELA X
AFARL > CHEFTOEE-BHEZEHCTES), [
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Table 2. Examples of continuously allocated OP codes
OP TevTSHhe oP TV T T oP TV T4
01 LD 0A CPL 18 JMP
02 ST 0B SLA 14 PUSH
03 LEA 0C SRA 15 POP
04 ADD 0D SLL 16 CALL
05 SUB 0E SRL 17 RET
6 AND 0F JPZ 18 EXIT
07 OR 10 IMI 19 IN
08 EOR 11 INZ 1A ouT
09 CPA 12 JZE
Table 3. Transformation matrix OPMTRX (OPH, OPL)
opn  OF 0 1 2 g 4
(LD) (ST) (LEA) — =
01 02 03 00 00
(ADD) (SUB) — — —
04 05 00 00 00
(AND) (OR) (EOR) — —
06 07 08 00 00
(CPA) (CPL) == — —
09 0A 00 00 00
(SLA) (SRA) (SLL) (SRL) —
0B 0C 0D 0E 00
(JrPz2) (JM1I) (INZ) (JZE) (JMP)
0F 10 11 12 13
(PUSH) (POP) = — —
14 15 00 00 00
(CALL) (RET) — — —
16 17 00 00 00
(EXIT) (IN) (ouT) — —
18 19 1A 00 00

2 — FOfEx OP2 45 &,
OPL=0P1 AND & HOF
OPH=(OP1 AND & HF0)¥16
IF OPH<0 THEN OPH=0PH +16
OP2=0PMTRX(OPH, OPL)

D4 HE T Tablel @ OP1 5 & Table 2 ® OP2 i

FHMLTHCTWS, 20X RBEENK (Y—F%
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Eb oK OBN Y, REEETOBEICHEEW
CESTXIRECTAZLNTEL,
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