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Abstract—As the scale of computers becomes large, tech-
nologies for appropriate selection of collective communication
algorithm have become important. Especially, on Multi Dimen-
sional Mesh/Torus topology, which is popularly used on large-
scale supercomputers, this selection is one of the most important
issues for achieving sufficient scalability. Currently, the authors
are developing a method that combines performance prediction
models and runtime measurement to enable efficient algorithm
selection. This paper introduces a performance prediction model
of algorithms on Multi-Dimensional Mesh/Torus topology. This
model considers effects of collisions on links to increase the
preciseness of the prediction. Some experiments have been done
to show the advantages of the proposed model.
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III. COLLECTIVE COMMUNICATION

A. Importance of Collective Communication
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B. Algorithms of Allgather

SENHEG AR IS ——lE DA fbE THKII
TED, ZOMAELEFEZ TN XL EWES, Allgather
DHFEEET LY XA ELTIE, Open MPI Tl Bruck, Ring,
Recursive Doubling, Neighbor Exchange 2SHE I 1T\ 3%
:@*#aﬁmlmg7wjvaaBmw7ijfA
DFERLa — F % Fig. 1, 2 IKZNZFIURT, 16 DRIHT,
P70t R¥, MIEFXvyE—CY A X, rank 13788 2
gzl Twb

Ring 7V3 Y A LlE, K70 ABT—=5%) v 7R
WCBEABENEIEL T HET, P-1 MOBEERECLD
Allgather ZHEBIL TWwW5, —JiT Bruck 703V AL 1%
BTORAD L SRS T LT — 7 A, @®7D
CADPORIIWM-TTF—F %2 F LOTROBEHTICET
$C, WENEE [logaP] MNCHIK S 2 525K 5. LA
L, BEETIT—VENEEL2ENLS Z LICHENT 51F
D, T %5V IIHICNRE 7DD AEY a E—#EN

BT 5,

for i = 0 to
sendrecv (M)
Pseudo-code of Ring Algorithm

Fig. 1.

for i = 0 to [log2(P)] -1

sendrecv(M x 271)

memcopy ( (P — rank) *M)
memcopy (rank*M)
memcopy ( (P — rank) *M)

Fig. 2. Pseudo-code of Bruck Algorithm
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IV. PERFORMANCE MODELS OF COLLECTIVE
COMMUNICATION ALGORITHMS

A. Policy
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B. Calculation of the time for the message size
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C. Base Performance Models for Algorithms of Allgather

without collision
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V. ESTIMATION OF THE EFFECT OF COLLISIONS ON
COMMUNICATION PERFORMANCE
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(a) Rank Allocation 1 (b) Rank Allocation 2

Fig. 3. Relation Between Rank Allocation and Collision
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EXPERIMENTS

TABLE 1. EXPERIMENTAL ENVIRONMENT
System Fujitsu PRIMEHPC FX10 (compatible with K computer system)
CPU Fujitsu SPARC64 IXfx (1.848Ghz, 16core), 1CPU/node
Memory 32GB/node
Network Tofu interconnect (6D mesh/torus)
Nodes 768
Link BW 5GB/sec
oS Proprietary OS (Linux-based)
Compiler, MPI | Fujitsu Technical Computing Suite v1.0
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VII. DISCUSSION

A. Accuracy of Prediction
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B. Possibility of Algorithm Selection Using the Performance
Models
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