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Implementation Method of Communication Protocols
Using Processor-per-layer Parallel Processing
for Shared Memory Multiprocessor Systems

ToMoMI SATO,t TOSHIHIKO KATOtt and KENJI SUZUKIt

As the network transmission bandwidth increases, the high performance implementation of
communication protocols is required. Because shared memory multiprocessor workstations
are widely used, it is important to study the implementation of the high performance parallel
processing of communication protocols on such workstations. This paper proposes an imple-
mentation method using processor-per-layer parallel processing, which assigns one processor
to one layer protocol. Our approach introduces a mechanism to reduce parallel execution over-
heads among processors for the interaction between protocols executed in parallel, the access
to data of protocol data units and service primitives, and the allocation and deallocation
of global buffers. We have evaluated the performance of our method using an experimental
parallel protocol program through HIPPI, and shown that our scheme provides an effective
parallel protocol execution whose efficiency is more than 80 % when 10 processors are used.
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Fig. 1 Structure of protocol program.
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Fig. 2 Overview of parallel processing flow for sending
data.
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Fig. 6 Configuration of experiment for performance
evaluation.
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Fig. 7 Throughput of TP4 Program over HIPPI
(with the same functions for every layer).
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Fig. 8 Throughput of TP4 Program over HIPPI
(with user data copying in one layer).
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Fig. 9 Throughput of TP4 Program over HIPPI
(with segmenting and reassembling in one layer).
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w1 BIRRBHROF /S~y F (2—FF =5+ 1 X 819251 })
Table 1  Parallel processing overhead (User data: 8,192 bytes).

VAYE 1 5 7 9 11
ANV—7v b+ (Mbps) | 35.6 33.0 31.4 305 282
HEXH AL ERRE D 1 463 6.17 771 8.71
FyES 1 093 0.88 0.86 0.79

HIPPI B#R® A V—7"> } : 35.8 Mbps

‘2 BFRHEEROF -8y ¥ (Z—FF— 541X 32,768 /51 })
Table 2 Parallel processing overhead (User data: 32,768 bytes).

LAY 1 5 7 9 11
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A LB AT 1 478 6.58 8.28 9.67
FyES 1 0.96 0.94 0.92 0.88

HIPPI DAV~ } :98.2 Mbps

®3  WHURHEFKOA =N~y F (L—FF— 544X 131,072 84 })
Table 3  Parallel processing overhead (User data: 131,072 bytes).

5 7 9 11
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AN—7v}F (Mbps) | 192.4 188.6
HAF AL IR B T 1 2.94
BIES 1 0.98

187.5 185.9 184.0 181.9
4.84 6.76 8.61 10.4
0.97 0.97 0.96 0.95
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Fig. 10 Program structure for evaluating processor-per-
message parallel processing.
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a4 BHREFAOHE (-7~ 541X 32,768 /31 1)
Table 4 Comparison of parallel processing schemes (User data: 32,768 bytes).
LAYH 1 3 5 7 9
_ b A Y B 95.6 927 91.4 89.9 87.9
HIPPI &{5£8% (Mbps1
Ay b— VML | 955 854 71.1 62.2 57.0
(Mbps)
L A Y HfL 1990 1130 896 636 483
PIERHTE L (Mbps;
Ay t—VHfT | 1910 379 220 163 136
(Mbps)
®&5 WHMHHROE (2—F 7~ 544X 131,072 51 )
Table 5 Comparison of parallel processing schemes (User data: 131,072 bytes).
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6 FU— NNy 77 OBEBIBITL0y 20RE (11 7abalb 4y, a—FF—%
P4 X 131,072 854 b, Z—FF— ¥ % 10,000 HEE L7 5E)
Table 6 Locks in global buffer area management (11 protocol layers with user
data size is 131,072 bytes, and sending 10,000 user datas).
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