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Simulation of a Parallel Computer*

Koichi HARADA*', Masahiro YOSIDA*!
and Kinuyo NAKAMURA*!

ABSTRACT

Using the National Aerospace Laboratory (NAL) numerical simulater, a software
program simulating a parallel computer configurated with 128 X 256 processing elements
was run following the implementation of its associated assembly language .

The software simulates a parallel computer’s memory access and register operation
at the clock level and generates an operational time diagram along with results, whereas
the assembly language describe its execution procedures.

The operation of this computer was evaluated by employing a basic function
subroutine, with the instruction set and network between the memory and the processing
elements, being subsequently examined, thereby enabling estimation of its maximum
efficiency.

In addition, efficiency was further evaluated by comparing the resultant paraliel
processing time using a two dimensional computational fluid dynamics program to the
corresponding sequential processing time obtained with a processing element.

Keywords: Parallel computer, parallel processing, numerical simulator
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o, 8 o w2z
f': Read Arnthnetic Communcation Register RAC 1000 0101 |
ff Load Supervisor Comumunication Register L.sC 1000 0110 _{t_ :
N: Store to - ’ . SSC 1000 1010} K —
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Transfer T 0100 010t} R | T X
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Subtract Register SR || 0100 0111} K, | R; 4 -
Mu:lipl); Register MR }]| 0100 1000| R, | R, «
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” Add Register FAR [ 0110 011Qf K| F; A
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0 . L 24 . 32
Add Array AA 00VU 00VV T ECMU] CjCB
Subtruct Array SA 0000 0001 T ECIMO] CiCB
Multiply Array MA 0000 0010 T ECIMO| CiICB
Divide Array DA 0000 0011 T ECIMO; C|CB
Load Array LA 0000 010U T ECIMO] CICHB
Transfer Array TA 0000 0101 T ECIMO; CCB
Add Register Array ARA 0000 0110 K, ECIMO| C
7 | Subtruct Register Array SRA 0000 U111 R; ECIMO} C
Multiply Register Array MRA 0000 1000 K, { K; ECIMOY C
v | Divide Register Array DR | [o000 1001] &, ] &, kcimo| ¢
Move Register Array Mva | oo 1010 &, | &, rcimol ¢
4 | Load Negative Array LNA 0000 1110 K; | K, ECIMO} C
Compare Array cmpa | foooo [ x| x| _— lecmolc|
(K| Incrcase Array ICA VUL VOVO| K, l-—Cg(-)l.E ~
Floating Add Array raa | [ovio oooo| # [ 7 Mol clcn
n * " Subtract Array FSA 0U10 000L] F T ECIMOl Ccics
# Muluply Array FMA 0010 o0M0| K | 7T ECIMO| C{CB
6 4 Divide Array FDA 0010 o01t| F | T ECIMOQ; C|CB
4 Load Array FLA 0010 0I1VO] K| T ECIMOj C{CB
$ . Transfer Array FTA 0010 010t F | T ECIMO| CICB
» Add Register Array FaRA | foor0 oniof £, | F, EC|MOf C
. Subtract Register Array FSRA 0010 GLIE| & | F) ECIMOL C
. Multiply Register Array FMRA | 0010 10w) | F ECIMOY C
’ Divide Register Array FDORA 0010 1001} ¥, n ECIMO C
. Move Register Array FMVA | {0010 1010f £, | F, ECIMO] C
, Load Negative Array FLNA] JOO10 1110} £, | F; ECIMY| C
. Compare Array FCMPA] 1out0 0000} £ | F; ECIMO| C
0 L 24 32
P Move Arithmetic Communication Register MAC :1000 OOtX) T ‘ :
Move Communication Register MCHR 1000 00U1
M | Store to Communication Register SCR 1000 0010 _—
Floating Store to Communication Registed FSCR 1000 0011 L
| Read Supervisor Communication Register RSC 1000 010
N Load Communication Register LCR 1000 1000 |
* Floating f.oad Communication Register FLCR{ 1000 1001 S
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_ o 692 5 __ DD_1800 J= 2 , 256 o
693 T DELTAC 1 I ) e (T RSTC 1T I Y S PSIC -,y T T T
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