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A Virtual Computer for Education and its Simulator

O. Yamada, T. Tukuni, I. Tukahara, K. Abe
and’S ¥Kitamura

Abstract

To learn the computer science, it is required of us to have some preliminary knowledge of
the computer hardware. It is desired to do the experiment using assembly language.

But commercial computers are too complicated and inconvenient for students to learn
a survey of computer. Therefore, we designed a virtual computer EDUAC, an assembly language
EDUAL, and a simulating program has been written to simulate the EDUAC.

The EDUAC has one program counter, one instruction register, one address register, one
accumlator, two I/O buffer registers and a few core memories. The EDUAL has twenty-two
executive instructions and five pseud-instructions.

Whenever a instruction is executed, the simulator checks whether the operation is correct

or not, and prints out the content of every register.
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HHTEBNMIBETHERE OR D REHER, T RO @RALER/NE] s 54k
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B DOESEUEE2EBLC, kOIS HRBAFBOREE T B EDUAC (Educational
Automatic Computer) R EL 72.
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BOEy FTHD, BERBUITNT2HERT, A0 2OMBERET S,

EDUAC %+ 3 & v~ b T5EFeIEEY A7 20BFRLL, ANCIIKT -7, He
EAFIA 8~ ERTSH, ¥ EDUAC Gk 2 REEEES & v Bbkcyv, EDUAC &
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AxBEL T, BYIEROBEAMND D, 7Y 77 —FEORLEBLI L, T&AEAE
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WZEiLk B,
BER7 vV 7% —Ei EDUAL (Educational Assembly Language) %, E{T&H4r 22 f
LEUA S S ML Y, TERREERIIKROBY THD,

(52 17 & &)
L (load) (D)=~>Acc
ST (store) (Acc)—D
A (add) (Acc)+(D)=>Acc
S (subtract) (Ace)—(D)—>Acc
M {multiply) (Acc)x (D)~ Acc
D (divide) (Acc)+(D)—~>Acc
AND (and) (Ace) & D) ¥y MMEORERE
OR (or) (Acc) & (D) D&y EOIHEFN
EOR  (exclusive or) (Ace) & (D) ® vy EOHEMBIYEHEFR

SETX (set index) ™  N-»index
AX (add index) N+ (index)—index

J (jump) (D)>PC
jP (jump plus) (Acc)>0 7 51¥ (D)y>PC
JZ (jump zero) (Acc)=0 7c 51X (D)—-PC

™M (jump minus) (Acc)<0 7cHi¥ (D)»PC

JZX (jump zero index) (Index)=0 7cHi¥ (D)>PC

JL (jump and link) (PC)>D, (DY+1-PC

SL (shift left) Acc DRFEH N €y P EITE~BEH

SR (shift right)  Acc DHEX N v v I E~BH

READ (read) T — 7B LIFFRA, Az — FIZEBL T Acc TARS,
PRNT (print) Acc KARENBAE 2 — MY T2 0% % 1 CEA/MT 5,
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STOP - (stop) Bt EROEE,
(1 o)
RSV (reserve) . N & o SR
DEC  (decimal) N % 10 EH & Ain L THMERR CER) i L2 5,
OCT  (octal) N %8R & A U THTERCE 2 S,
ACNT (address constant) D @7 F L A %N 5, '
END  (end) T a5 AOHY RIRT,

7721, READ, RRNT, STOP, END %*px&, +XC1EO7 Fr AL b, SETX, AX,
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7w, FROEFHFACEMEWLC, Kok 5B eHAT 5,

L(X), DATA
FEHMART F v ABROEET, Ko3EHEHET5,
R: X7 rFuv =, I: E7rve, X AvsFFo vy
EDUAL oayaH, AWIIE A v 7y 7 2ABGRERC L, FRclifici s kv Bbh
Do AVT v 7 ABHFROABOGAE, 7 P v AMIEE G RAEZFE-0, By Licd
B LT, AV Ty 7 ABERTIE, 20E», AV F v 7 AONERIBET FVANERT S
WHELEZLRBM, ERM 7 v 7 2% EDUAL I Y 5 THI 2 EXEL DRV OTH
WLz, 2O &, AR IOEBOEBRAr 74— F v RBICABLRVWEBRATLH S,
AR GRoRRIBLEZL LR L2, AMDOBREZEET D L5 RIETHK - TEZ,
IEHHML L 72, Zhik, FEROBETFHERCKT S, AHTOEAL S Enidlih b,
COXSEEMILL T bk, 2E~10EOBH X4 OMEYBRL Tkh, ARHOEYE
SO—UlEBRTE B, 1272, EDUAC Cita — FERIZ ~~F v = 7TUBETH S5, TOM
BEMDICD, v 3. Vv— 2 COBFRRCIOHEEDH ML S LIz,
TAMTREYIDESLL, O RBORYIV RS @ B3,
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COTZODT R ST AR M1 LT, 7Y T — T s T aE—ROBETEHE
WL2<AULTHH-T, 7v7 Y ~BEIZRCHBEEOM Y OEFF & EHNTERL,
BT HETEB w75 A L BT v 7 aORIERLERIT 5,

EDUACo
ML
EYord

B—1 72v 7Y TRl FALYia—bv—2XK.
w73 A0FRK
Fig. 1. Flow chart of assembly program and simulator program.

v, V=213, EDUAC O¥fEx > 2 . v — 95 LB 1 &4 0%fTEic EDUAC
DREERRT S,

SOV AR (FRrIT A DIV E—, VS ALK, TRVAVE AL, 7%, A
Ve B, AV T p 72 A VP RAE) 1L L AT Y FBIULTRRT S, ST 4427 DNALE
EER2DC, 27 =Y 7T 5, AMN@STIE, ARz —FEEDr 7 by —2
HERRT D, TBoBRE, FhEITeHN IR T RXTOXFEYAFTL, 2O &it
EDUAC oREFIRE, TOEGKREOMNERA—OHRCHBI I D, WEOXG
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EDUAL Assemble

Source Program Object Progranm
1 L, Xe 000 021006 (0010001000000110)
2 A, Y& 001 001007 (00000010000060111)
3 ST, ze 002 022010 (0010010000001000)
4 A, CODER 003 001011 (0000001000001001)
5 PRNT& 004 032000 (0011010000000000)
6 STOP@ 005 030000 (00110060000000000)
7 X3 DEC, 1@ 006 000001 (0000000000000001)
8 Y; DEC, 28 007 000002 (0000000000000010)
9 I RSV, 1@ 010 000000 (0000000000000000)
10 CODE; OCT, hoe 011" 000040 (0000000000100000)
11 ENDE
Execution
Step 000

Prog.C.=000000 Inst.Reg.=000000 Ad.Reg.=000000

Acc.=000000 (0000000000000000) Index Reg.=000000
Core Map

021006 001007 022010 001011 032000 030000 000001 000002
000000 000040

Step 001
Prog.C.=000001 Inst.Reg.=021006 Ad.Reg.=000006
Acec.=000001 (0000000000000001) Index Reg.=000000

Step 002 .
Prog.C.=000002 Inst.Reg.=001007 Ad,Reg.=000007
Acc.=000003 (0000000000000011) Index Reg.=000000

Step 003
Prog.C.=000003 Inst.Reg.=022010 Ad .Reg.=000010
Acc.=000003 (0000000000000011) Index Reg.=000000
Core Map
021006 001007 022010 001011 032000 030000 000001 000002
000003 000040

Step 004
Prog.C.=000004 Inst.Reg.=001011 Ad.Reg.=000011
Acc.=000043 (0000000000100011) Index Reg.=000000

Step 005
Prog.C.=000005 Inst.Reg.=032000 Ad.Reg.=000011
Acc.=000043 (0000000000100011) Index Reg.=000000
I.Buf.=00000000 (Shift=UC) 0.Buf.=11111110 (Shift=LC)
Out Put '
#3#

Step 006
Prog.C.=000006 Inst.Reg.=030000 Ad.Reg.=000011
Acc.=000043 (0000000000100011) Index Reg.=000000
Core Map

021006 001007 022010 001011 032000 030000 000001 000002
000003 000040

B2 viav—vavo—4§

Fig. 2. A example of simulation.
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