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Fig. 1 Block diagram of a shared memory paral-
lel machine with one pair of multistage in-
terconnection networks.
PE: processor element, ME: memory ele-
ment.
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Table 1 Upper limit of the cache memory miss
rate for obtaining the same execution
speed as in a single-processor machine.
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N n -~
0.05 0.02
256 8 0. 0029 0.00176
1,024 10 0. 0024 0. 00095
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64K 16 0. 0015 0. 00061
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Table 2 Execution speed down when the cache
miss rate is the same as in a single-proc-
essor machine.
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Table 3 Upper limit of the cache memory

miss rate for working within the
memory throughput.
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Fig. 2 Pipelined execution of multiple instruction streams.

FS: fetch send, FR: fetch receive,

D: decode,
E: execution, W: write, M: memory access.
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Fig. 3 Execution sequence of instructions in an instruction stream.
(a) register-to-register operation, (b) load execution using
2 machine cycles.
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Fig. 4 Basic organization of a pipelined MIMD processor and its
pipeline stages.
DR: decode control register, ER: execution control register,
WR: write control register.
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Fig. 5 On-chip implementation of a pipelined floating point unit.
It works during the 2nd machine cycle.
F1,F2, ..., Fg—1: execution control registers.

F S :s1-1,52-1,53-1,54-1,85-1,56-1,S7-1,58-1,59-1,5A-1,58-1,5C-1,SD-1,51-2,
s1-1,s1-1,$3-1,53-1,55-1,585-1,57-1,57-1,59-1,59-1,5B-1,S8-1,SD-1,

M si-1,s1-1,$3-1,$3-1,55-1,55-1,57-1,57-1,59-1,59-1,5B-1,
: s1-1,s1-1,83-1,53-1,55-1,55-1,87-1,87-1,59-1,
FR: s1-1,52-1,53-1,54-1,85-1,
D : s1-1,52-1,53-1,54-1,
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(a)

F S :s1-1,s2-1,53-1,54-1,55-1,86-1,5S7-1,58-1,59-1,SA-1,SB-1,5C-1,SD-1,S1-2,
: si-1,s1-1,s2-1,s2-1,53-1,53-1,87-1,57-1,59-1,S9-1,SB~1,58-1,5D-1,

M s1-1,s1-1,s2-1,52-1,53-1,53-1,57-1,57-1,59-1,59-1,58-1,
: s1-1,51-1,s2-1,52-1,53-1,53-1,57-1,57-1,59-1,
FR: s1-1,52-1,83-1,54-1,55-1,
D : s1-1,52-1,83-1,54-1,
E s1-1,52-1,83-1,
w S1-1,82-1,

(b)
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ey bOEHE

Fig. 6 Pipeline execution for the case of syv=sux=2, where 13 instruction
streams S1-SD are being executed.
(a) miss: S1,S83,S5,57,S9, ---; hit: S2,54,S6, S8, SA, ---,
(b) miss: S1,52,S3,57,S9, ---; hit: S4,S5,56,S8,SA, ...
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Table 4 Number of instruction streams and the

total size of general purpose register files
required a n-stage network machine.

(a) sv=su=2

N n q Register file size
256 8 51 1632
1,024 10 63 2016
4K 12 75 2400
64K 16 99 3168

(b) sv=su=3

N n q Register file size
256 8 77 2464
1,024 10 95 3040
4K 12 113 3616
64K 16 149 4768
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