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Program Controled Cache Memory
on Distributed Shared Memory based Parallel Computer

MITSUAKI NAKASUMI,t SHUSUKE OKAMOTO t and MASAHIRO SOWA?

In this paper,We propose Distributed Shared Memory based Multi-processor system which
migrates data between high speed memory(cache like memory) and distributed shared mem-
ory by user program.

Data Migration Unit is performed by user program and is able to migrate variable size of
data. It makes two better characteristics than conventional cache memory; as follows. 1)Min-
imum and consistent data is always available in high speed memory (cache like memory). 2)
Data Migration Unit can hide cache miss and cache coherent protocol overhead because DU
and PU can perform simultaneously.
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ST rs,offset(reg),t

[rs] — of fset + [reg]

LD offset(reg),xd,t

of fset + [reg] — rd

DU &S
=

fA [EE3

IMM imm,rd mmm — rd
ADD rs,rt,rd [s] + [rt] — »d
SUB rs,rt,rd [rs] = [rt} = vd
MUL rs,rt,rd [rs] * [rt] - rd
DIV rs,rt,rd [rs]/[rt] — rd
INC rs [rsj+1—rs
DEC r1s [rsj—1—>rs
AND rs,rt,rd [rsland[rt} — td
OR rs,rt,xd [rs]or[rt] — rd
XOR rs,rt,rd [rslzor[rt] — td

MMC imm:rs,rd,s,t

SLL rs,imm,rd

[rs] << imm — rd

DSM 7*5 CLM g3

MCM imm:rs,rd,s,t
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SRL rs,imm,rd

[rs] >>imm — rd

SLLV rs,rt,rd

[rs] << [rt] — rd

SRLV rs,rt,rd

[rs] >> [rt] = rd

SRA rs,imm,rd

[rs] >> imm — rd

SLA rs,imm,rd

[rs] << imm — rd

IMM imm,rd imm — rd
ADD rs,rt,rd [rs] +[rt] = rd
SUB rs,rt,rd [rs] = [rt] - rd
INC s [rs]+1—>rs
DEC 1s [rs]—1—rs

B imm

PC « PC +imm

SRA rs,imm,rd [rs] >> itmm — rd

SLA r1s,imm,rd [rs] << imm — rd

BEQ imm ifZ =1PCH+ =1mm
BNE imm ifZ =0PC+ =1mm
BMI imm ifN = 1PC+ =imm
BPL imm if N = 0PC+ = 1mm
BLT imm ifNeorV =1
PC 4= imm
BLE imm ifZor(NxorV) =1
PC +=imm
BGE imm if NzorV = QPC+ = imm
BGT imm ifZor(NxorV) =0
PC 4= imm
NOP NOP
HALT HALT

B imm PC — PC +imm
BEQ imm ifZ =1PC+ =imm
BNE imm itfZ = 0PC+ = imm
BMI imm ifN = 1PC+ = imm
BPL imm if N = 0PC+ = tmm
BLT imm ifNzorV =1
PC += imm
BLE imm ifZor(NzorV) =1
PC += imm
BGE imm ifNzorV =0
PC 4= imm
BGT imm ifZor(NzorV) =20
PC 4= imm
NOP NOP
HALT HALT




