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Configuration and features of JAXA Supercomputer (JSS)

by
Naoyuki Fujita, Ryoji Takaki and Yuichi Matsuo

ABSTRACT

JSS is JAXA's newly installed supercomputer system, which consists of three parts. Compute engines part has
totally 141TFLOPS computing power which consists of four types of compute engines. M-System and P-System are
3,008 CPUs (12,032 cores) and 384 CPUs (1,536 cores) distributed memory processor system, A-System is scalar CPU
shared memory processor system which has 1TB main memory, V-System is vector CPU shared memory processor system.
Storage part has about 1PB disk space and 10PB LTO04 tape cartridge space. Integrating distributed environment
part realizes integrated secure user environment on geographically distributed condition. Some JSS features,
which are efficiency of parallelization on large number of parallelism (62%-97%), a large amount of main memory
(94TB), correspondence of variety of computing needs (four types of computers), distributed user environment
(JSSnet, L-System, and J-SPACE), and energy saving approach on cooling, are discussed.
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Tb1l.1 Compute Engine Classification

System name M-System P-System A-System V-System
Processor type Scalar Scalar Scalar Vector I
Processor-memory o i

connection type Distributed Distributed Shared Shard

Usage General Special/Secure | General General

# of nodes 3,008 384 1 3

# of CPUs 3,008 384 32 48

# of cores 12,032 1,536 128 48

Peak TFLOPS 120 15 12 4.8

Total main memory | 94TB 6TB 1TB 3TB
Memory per node 32GB 16GB 1TB 1TB

Brand RUtuFX1 | FuituFx1  |sdeed NEC SX-9

Bold Cell: Specialty of each system
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Tbl.2 JAXA’ s Parallel applications

Code Application Numerical Method
field
P1 Combustion FDM+Chemistry
P2 Aeronautics FVM(Structured)
P3 Turbulence FDM+FET
P4 Space PIC
Plasma
P5 Aeronautics FVM (unstructured)
P6 Linpack (High Performance
Linpack)
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Tb1l.3 Result of parallel execution
performance

Execution on single node Execution on multi node
Exec # of grids #of # of grids #of Efficiency
time (# of floating Exec time (# of floating | cores
Code . cores .
[s] point [s] point
operations) a3 operations)
al a2 bl b2 b3 e
P1 131.0 1,728,000 4 143.3 | 1,285,632,000 | 2,976 0.914
P2 71.0 512,000 4 91.5 384,000,000 | 3,000 0.776
P3 346.8 1,572,864 4 491.7 805,306,368 | 2,048 0.705
P4 164.0 65,536 4 193.0 49,152,000 | 3,000 0.850
P5 142.0 4,173 4 181.6 2,492,921 | 3,000 0.622
P6 [ 35664 (1.3361*10%) 4 218376.38 | (2.4101*10™) | 12,032 0.979
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Fig. 11 System wide Cooling Simulation Example

Tbl.4 System wide Power Consumption

Air con. Air con. Computer System
outtake power Power wide
temperature ratio ratio Power
ratio

[C] A B C=A+B

20 1(base) 2.00 3.00

25 0.95 2.08 3.03
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