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Abstract

To evaluate the performance of a multiprocessor system, a discrete event model of memory

interference in the system employing multiple-bus interconnection networks is proposed.

An

analytic model of the system is presented and then simulator models are implemented for cross-
verifying the analytic results and simulation resuits.

The simulator model takes as input the number of processors, the number of memory
modules, the number of buses and the local memory miss ratio. The model produces as output
the memory bandwidth, the processor, memory module and bus utilization and the bus contention
ratio. Using the model in the design of the system, it is possible to evaluate the system performance
by analyzing the interaction of the input parameters.
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Fig. 5. Initialization part of MODEL1,
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ehg—2hel
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endif ;
endif;
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ohg 2508 A2A next® A4k
return;

end;{end of begin}

381 7. 34 begin-event ()2l dielE
Fig, 7. Algorithm of function begin-event( ).
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endif ;
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return
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FUNCTION mod-event (n) ;in: Z24}4e] EZW S|
begin
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7lg 4 gl Aol =ide)

then

g3 7l g3 25 dek;

2 AR (AR E 2AF

else

geigl sledga wge] ol 97|
endif ;
return;

end;{end of begint

2311, &4 mod-event (n) o L F
Fig. 11. Algorithm of function mod-event (n).
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begin
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then
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busy W&ol 48 157}
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else
W& Foll o) 7]
endif ;
return;
end;}end of begin}
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Fig.12. Algorithm of function bus-event(n).
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begin
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endif ;
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{end of for}
endif ;
return;
end;tend of begin}
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Fig. 13. Algorithm of function end-event (n).
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Table 1. Bandwidth of analytic and simulator model.
P M B m | ANALYTIC | MODEL1 | MODEL?2 | MD1-ANAL [ MD2-ANAL | MD2-MD1
16 16 16 §1.000] 10.3028 10. 3011 9.5874 ~-0, 0165 6. 9437 — 6.9284
12 1 0.750 9. 0019 9. 0576 8.6317 0.6188 - 4, 1125 — 4.7021
8 {0.500 6. 7137 6. 8393 6. 7274 1. 8708 0. 2041 — 1.6361
4 0. 250 3.5547 3.5977 3.6011 1. 2097 1. 3053 0. 0945
2 10125 1. 8019 1. 7920 1. 8049 0. 7147 0. 0000 0.7199
16 8 8 0. 500 5.8631 5. 8667 5. 4949 0.0614 — 6.2800 — 6.3375
4 10.250 3. 4840 3.5237 3. 5097 1. 1395 0.7377 -~ 0.3973
2 0. 125 1. 7995 1. 7938 1. 8102 —0. 3168 0. 5946 0.9143
8 8 8 1. 000 5.2511 5. 2521 4. 9458 0. 0190 — 5.8140 — 5.8320
6 10.750 4.5077 4, 5875 4.4139 1.7703 — 2.0809 — 3.7842
4 0. 500 3.2731 3. 3684 3. 3306 2.9116 1. 7567 — 1.1222
2 10.250 1. 7074 1.7108 1. 7506 0. 1991 2. 5302 2. 3264
1 0.125 0. 8631 0. 8660 0. 9936 0. 3360 15. 1199 14. 7344
8 4 4 0. 500 2. 9789 2. 9935 2. 8167 0. 4901 — 5.4450 — 5.9061
2 10.250 1. 6920 1.7108 1. 7180 1. 1111 1. 5366 0. 4209
1 0. 125 0. 8652 0. 8660 0. 9936 0. 0925 14. 8405 14. 7344
4 4 4 1. 000 2.7344 2. 7396 2.7396 0. 1902 — 4,1691 — 4.3510
3 |0.750 2.2590 2. 3429 2. 2786 3.7140 0. 8676 — 2.7445
2 0. 500 1. 5846 1. 6571 1. 6606 4.5753 4. 7962 0.2112
1 0. 250 0. 8090 0. 8276 0. 9269 2.2991 14.5735 11. 9986
4 2 2 0. 500 1. 5400 1. 5335 1. 4976 —0. 4221 — 2.7532 — 2.3410
1 0. 250 0. 8195 0. 8276 0. 9269 (0. 9884 13. 1056 11. 9986
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(P=M=16,m=0. 4)
Table 2. Utilization of memory module for
P=M=16, m=0. 4.

module MODEL1 MODEL2
1 0. 3448 0. 3900
2 0.3418 0. 3855
3 0. 3467 0.3749
4 0. 3426 0. 3792
5 0. 3404 0. 3866
6 0.3418 0. 3822
7 0. 3448 0. 3827
3 0. 3360 0. 3887
9 0.3379 0. 3945
10 0. 3550 0. 3756
11 0. 3447 0. 3762
12 0. 3443 0. 3834
13 0. 3458 0. 3963
14 0. 3462 0. 3952
15 0. 3394 0.3873
16 0. 3512 0. 3888
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