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Abstract: The interconnection network’s design of large-scale parallel computer systems is significant to the
execturion of the efficiency of parallel programs. Currently, the Petaflop supercomputers usually have more than ten
thousand computing nodes, which cause new challenges to the performance of interconnection network. However,
most exited studies only consider simple network workload models which have many differences from the
workloads of real parallel applications. This paper presents complex workload models which are more similar to the
practical network workload. Then based on the mathematical model of the interconnection network in the earlier
study, the study uses a flit-level network simulator to support analyzing those complex workload models. Finally,
through a great deal of experiments the performance of Torus and Fat Tree network topologies are compared under
different workload models. Meanwhile, the message mean latency of the 3D FFT parallel algorithm using 2D
partitioning is simulated. The results and related analysis efficiently support the large-scale interconnection
network’s design, as well as the optimization of parallel programs.
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), Fat Tree I 25 14,4 096 5 mi 1 300 T, Fat Tree % 4% (1) 71 8 218 B 2 A T-AH [ 45 1411 Torus M 4%, 9f H. 5 512
7 BT Fat Tree (9 538 22 PEAS K 3X 38 HH, >2 5% 30 40 5 Bl 555 28] 009 2% v 4 [ 4 519 250 14D SR B BF, Fat Tree I 2% 41
1 B BOE AR R AT LR, I HLY S R B ) % AR ) 38 R R A B AT RAF AT 6 512 Y A
0L, Torus X 48 56 2 [ BEIEAE 199 8 2818 LA A% 4 096 71 i1 Bl Fat Tree 19 4% (¥ B SiE 38 B 2 A A0 [F) 4 1
%) Torus F£%,Jf H. 5 512 7 fIN Fat Tree [ EE 2 BE A K

W By A, 284 3D FRT AT EVE BB BOEAE, 291 s 8 H 8D I (512), 16 A Torus B4 41 sid H
B I (4 096), W %k £ Fat Tree W 4% 7 £ 58 mr A vl 37 R k.

IR ST 2 R A A R R I B 5 AT A ) G S K S RIS AT X R AR AN BE CRIE AR @ AF T S 4 B EE
B b R e ) A Fat Tree 9945 A (V35 2 0 BB A5 I SR L0 0 BH SG.19 sl (ADIHLA 110 7% 1) Jmi 30 2k e 08 A 2 e
RS S IR, B T 199 4 0 Ik A, DR b JE — 25 FAF 5 ) LA e 3 ol o) 5 AL 119 ¥k, 25 R ] R T J3 e, 64 3D
FET 25 M0 35 4T S090 70 45 Bl R 48 8 1A Wi S s, 6 T Torus B4R I ) 22 R R O - E 0TS, 100 H AT 4E %S Fat
Tree P45 (WA T IR 552>

4 Z i

Sh T BT B S IRAT I P (K X 4% 47 8, A SCHRE R 2 T R R I 1 TR B 7 A AR ) S 58
KR B E AR A RIS . AR KA IR A A S R B R s S I T R A
T S I 24 AU 25, LA S RE RS BLIX ol 52 2 7 AR AR S ) L3 W 6% 1P i

BEPLLL# Torus 55 Fat Tree 4G E R[] 128 F (01 g, LA & 3D FFT vk 2D {14520 fift I 10 B AE IR 512 56
iR L

(1) BI85 iR 6 KL 4% Fat Tree [f 4 RETEAEMRE T Torus;

(2)  FEAT IV FH ) J) A0 A A 4 g 0 2% P i ;0 T Torus 0 4%, = 38 38 175 % EL J) s 47 X 802 A0 0] 3 RSB 3R

P18 55 Wi SE o B A s Fat Tree 9 465 DA Jiz , Jad #4838 455 DX 358 22 00x 3 JE AaE 302 1) 56 v B 0 4

S 5;
(4) 2R LT G5 W 280 190 4 o A ) G 515 0T SRE S ) Fat Tree W94 7R 56 1 o BB 5 I % B A8
;512 15 i Torus P45 55 2 B Bl A 13 B 1 1R LA ;4 096 717 4 Fat Tree W45 197 8 23R 1 R Ak T
AHTF] 4441 Torus M4 4.
IREF TN BAT R AT FASOE A 45 5T B AE R A AT N R B A T A AT i S A AR N Y 4% B
KA I B 1) 7 925 AL S 36 T 50308 2 4 AT, T LA SR ORI AT TE B L ) 45 (1 50 0 3R T I AT R P AT
ES
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