
Title

高性能計算・データ分析基盤システム（SQUID:
Supercomputer for Quest To Unsolved
Interdisciplinary Datascience） : わが国の学術・
産業を支える研究基盤の実現に向けて

Author(s) 伊達, 進

Citation サイバーメディアHPCジャーナル. 2021, 11, p. 3-32

Version Type VoR

URL https://doi.org/10.18910/87667

rights

Note

Osaka University Knowledge Archive : OUKAOsaka University Knowledge Archive : OUKA

https://ir.library.osaka-u.ac.jp/

Osaka University



― 3 ―

 

 

 

 

   

 

CMC

2014 11

SX-ACE [1] 2021 5

Supercomputer for Quest to Unsolved 

Interdisciplinary Datascience (SQUID)  

SQUID 16.591

(Peta Flops) 1

1 6591

10

SX-ACE 423  

(Tera Flops) 40

 

HPC

 

3

1000



― 4 ―

 

 

 

SQUID

SQUID

 

2017

4

SQUID  

HPC OCTOPUS

 [2] 

SQUID CMC

ONION

 

”

2017 OCTOPUS 2021

SQUID

 

CMC

SQUID SQUID

SQUID



― 5 ―

 

 

SQUID

 

 

2017 12

OCTOPUS  

(Osaka university Cybermedia cenTer Over-Petascale 

Universal Supercomputer) [3] 

OCTOPUS OCTOPUS

HCC 

: Hanyou Computer Cluster [4] 

300

OCTOPUS

OCTOPUS

2018 1-3 CPU

GPU Xeon Phi

80 % 

4 - 5

OCTOPUS

 2019  2020

8

 

SQUID  SX-ACE 

2014

SX-ACE OCTOPUS 

SX-ACE

SX-ACE

SX-ACE

SX-ACE

SX-ACE NEC

NEC

SX-ACE

OCTOPUS

OCTOPUS

SX-ACE

 

 

 

 



― 6 ―

 

 

SQUID 2017

(High 

Performance Computing) AI 

Artificial Intelligence ML : Machine 

Learning DL : Deep Learning

(High 

Performance Data Analysis)

AI DL

AI

GPU

 

2.1

NVIDIA GPU

AMD

FPGA

SQUID

 

SQUID

OU  [5] 

SQUID

 

OCTOPUS

SCP 

FTP CLI

Command Line Interface

SQUID

 

2.1 2.2

SX-ACE

SQUID

2017

 

 

4

SQUID

 

SQUID SX-ACE 2019 11

2021 2

2017

2

2016

Cyber HPC Symposium [6] 



― 7 ―

 

 

SX-ACE

2019 11

2018 5 8  

2019

11 13 2020 12

2

2019 6 4

2

 

2019 8

30  ~ 9 30

2020 12

 

2020 12

2019 11 SC

2020 12

3 2021 2

GPU

 

2021 2

2019 12 3

2019

2020 3 18

2021 5

 

2020 7 6

1 7

13

2F

 

2020 8 26

2

10

14 10

7 1

11 24

 

 

1



― 8 ―

 

 

 

5 

 

(1) HPC HPDA  

(2)  

(3)  

(4)  

(5)  

 

 

(1) HPC HPDA  

2

AI ML DL

SX-ACE HPC

HPDA

HPC for AI AI for 

HPC HPC HPDA

 IoT (Internet of Things) 

 

 HPC

HPDA

HPC 

 MPI (Message Passing Interface) OpenMP

HPDA

Jupyter notebook TensorFlow

PyTorch

HPC

C Fortran HPDA

Python Java

HPDA HPC

 

HPC

HPDA

HPC HPDA

HPC HPDA

 

 

(2)  

   IaaS (Infrastructure As A Service)

Azure [7]

Oracle Cloud Infrastructure(OCI) [8] Amazon

AWS [9]

IaaS

Linux

Windows

 

IaaS

OCTOPUS

 [10, 11, 12]

OCTOPUS

OCTOPUS

Azure OCI

 

IaaS



― 9 ―

 

 

 

 

(3)  

2 AI ML DL

 HPDA

AI

ML DL

 

 

 

(4)  

SCP FTP

SCP FTP

GUI 

(Graphical User Interface)

 

2017 OCTOPUS

AI ML

 

 

 

(5)  

2017

OCTOPUS

 [13] 

 



― 10 ―

 

 

 

(Virtual Machine)

(Container)

VMWare KVM (Kernel 

Virtual Machine)

Docker

HPC

 

 

 

3

16.591 PFlops

SQUID SQUID 

1 CPU GPU

20 PB 1 PB SSD

200 Gbps

CPU

GPU  

CPU GPU GPU

CPU CPU SQUID

2021 5 4 6

Intel 3 Xeon Scalable 

Processor [14]

 

 

                        

 

1: SQUID  

 

 

CPU  

1520 (8.871 PFlops) 

Intel Xeon Platinum 83686 (Ice Lake / 2.4 GHz 38 ) 2  

256 GB 

GPU  

42 (6.797 PFlops) 

Intel Xeon Platinum 8368 (Ice Lake/ 2.4 GHz 38 ) 2  

GPU NVIDIA HGX A100 8GPU  

512 GB 

 

36 (0.922 PFlops) 

AMD EPYC 7402P (ROME / 2.8 GHz 24 ) 1  

128 GB 

NEX SX-Aurora TSUBASA Type20A 8  

 Mellanox InfiniBand HDR (200Gbps) 

 DDN EXAScaler (Lustre/ HDD 20.0 PB, NVMe SSD 1.2 PB) 



― 11 ―

 

 

GPU

NEC SX-Aurora TSUBASA Type20A[15]

 

SQUID 3

5

SQUID

 

SQUID

16.591 PFlops

(

: 537 PFlops ABCI

: 54 PFLOPS

HPC

Oakforest-PACS : 25 PFlops

15 PFLOPS

SQUID

 

2021 6

ISC2021

TOP500[16] LINPACK[17]

SQUID 

CPU 67

[18] HPCG [19]

54 [20]

Green500

57 [21]

SQUID CPU

SQUID

 

 

1: SQUID 1 

 
2: SQUID 2 

 

SQUID 1 2 1

SQUID ”

2021 5

SQUID

[22]



― 12 ―

 

 

OCTOPUS

SQUID

SQUID

SQUID

2021

2 15 1

59

2

 

SQUID

 

 

SQUID CPU Intel Xeon Platinum 8368

2 256 GiB

Intel Xeon Platinum 8368

Intel Ice Lake

2.4 GHz 38

2.918 TFLOPS CPU

5.836 TFLOPS

SQUID 1,520 CPU

CPU

8.871 PFLOPS 8.871 PFLOPS

SQUID 16.591 

PFLOPS 53.4 % CPU

TOP500 67

 

Ice Lake Intel

PCI Express 4.0 (Gen4)

CPU 8

SIMD(Single Instruction Multiple 

Data) OCTOPUS

Sky Lake AVX-512

[23] 512

SIMD OCTOPUS

 

 

 

3: NEC LX103Bj-8 

 

4: CPU Blade Enclosure 

 

CPU NEC LX103Bj-8

3 2 NEC 

LX103Bj-8 4 NEC LX103Bj-8

8U Blade Enclosure LX103Bj-8

3 Intel Xeon Scalable Processor



― 13 ―

 

 

Intel Xeon Platinum 8368 (2.40Ghz, 24 )

2 3 2

16 GiB DDR4-3200 

DIMM 16 LX103Bj-8

4 Blade Enclosure 1 19

Blade Enclosure 4

1 5 SQUID

CPU 1,520

20 IT

CPU

OCTOPUS

5

Asetek

CDU (Cooling Distribution Unit)

IT

CDU  

 

2: NEC LX103Bj-8  

 Intel Xeon Platinum 8368 (Ice Lake) x 2 

 256 GiB (16GiB DDR4-3200 DIMM x 16) 

 240 GB SSD 

NW I/F InfiniBand HDR x 1,  

25 G / 10GbE x 2, BMC 

OS Cent OS 8.2 

 

 
5: CPU  

 
6: CPU  

 

6 LX103Bj-

8

2 UPI (Ultra Path Interconnect) 

3 CPU

UPI 11.2 GT/s 

(Gigatransfer per second) 3

SQUID

Ice Lake

PCI Express 4.0 (Gen4)

PCE Express 3.0 (Gen3) 6

8 LX103Bj-8 2

CPU 8

8 16 GiB DDR4-3200 

DIMM

1CPU 3200 MHz  

8 Byte 8 ch = 204.8 GB/s OCTOPUS

CPU 127.968 GB/s SQUID

1 CPU 1.6

CPU NVIDIA

 Mellanox InfiniBand HDR (200Gbps)

PCI Express 4.0 (Gen4) 16 (256Gbps) CPU

200 Gbps

SATA 240 GB SSD

 

 

 

 

 



― 14 ―

SQUID GPU Intel Xeon Platinum 8368

2 512 GiB NVIDIA HGX

A100 8 GPU : Delta

GPU

CPU

2.918

TFLOPS OCTOPUS

CPU

GPU CPU

CPU

GPU

GPU NVIDIA HGX A100 8 

GPU Delta

GPU 8

1 A100 8 GB HBM2 (High 

Bandwidth Memory2) 5 HBM2 40

GB 108

(SM) HBM2

1.555 TB/s

19.5 TFlops

OCTOPUS

NVIDIA Tesla P100 SQUID A100

732 GB/s

1.555 TB/s 2.1 16 GB

40 GB 2.5 5.3

TFlops 19.5 TFlops 3.7

OCTOPUS Tesla P100 4

21.2 TFlops SQUID

A100 8 OCTOPUS

GPU 1 GPU 7.35

156 TFlops

OCTOPUS GPU CPU

GPU 23.196 TFlops

SQUID GPU CPU GPU

6.98 161.836 TFlops

7: GPU

GPU

7 GPU CPU

4.2 CPU

GPU

Delta Delta

8 A100 NVIDIA 3 NVLINK

NVLINK

2 NVSwitch NVLINK

NVLINK NVIDIA

[24]

3 NVLINK

1 50 GB/s

2 NVSwitch 600 GB/s

GPU

NVIDIA HGX A100 8 GPU

Delta [25] 8 A100

12 NVLINK NVSwitch

8: NVIDIA HGX A100 8GPU Baseboard [25]



― 15 ―

GPU CPU

200 Gbps

400 Gbps

GPU 4

InfiniBand HDR 100 GPU

InfiniBand HDR 100 PCIe Gen4 x 16 PCI

100 Gbps

GPU CPU

2 HDR 100

CPU

9: NEC LX106Rj-4G

3: NEC LX106Rj-4G

Intel Xeon Platinum 8368 (IceLake) x 2

512 GiB 

(32 GiB DDR4-3200 DIMM x 16)

240 GB SSD

NW I/F InfiniBand HDR100 x 4, 

25 G / 10 GbE x 2, BMC

GPU NVIDIA A100 (SXM4) x 8 (Delta)

OS CentOS 8.2

9 GPU GPU

NEC LX106Rj-4G 9

3 LX106Rj-4G

GPU 4U 7

2 Ice Lake

NVIDIA HGX A100 8 GPU

: Delta

SQUID LX106Rj-4G 6 1

7 GPU IT

10: 2 7

GPU

GPU

CPU

11

10: GPU

11: GPU

SQUID AMD EPYC 7402P 

2.8 GHz, 28 1 128 GB NEC

SX-Aurora TSUBASA Type20A 8

AMD EPYC 7402P

ROME PCI Express 4.0

(Gen4) 2 EPYC

2.150 TFlops



― 16 ―

12: NEC SX-Aurora TSUBASA Type20A

NEC SX-Aurora TSUBASA Type20A 12

307 GFlops

10 3.07 TFLops

8 GB

HBM2 6 48 GB HBM2

1.53 TB/s

8

26.71 TFlops

SQUID SX-

ACE 256 GFlops

12 SX-

Aurora TSUBASA Type20A SX-ACE

12 SQUID SX-

ACE 276 GFLOPS

26.71 TFlops 96.78

13: 

13

AMD EPYC 7402P PCI Express4.0 (Gen4)

8

8 16 GiB DDR4-3200 DIMM

CPU

3200 MHz 8 Byte 8 ch = 204.8 GB/s

CPU GPU 1CPU

CPU

(VE: Vector Engine) PCIe

Switch 2

1 PCIe Switch PCI Gen3 

x 16 (128 Gbps) PCI Gen3 x 16 (128 Gbps)

CPU

GPU

400 Gbps

IB HDR 200 HCA (Host Channel 

Adapter) 2 CPU HCA PCI Gen4 

x 16 (256 Gbps)

14: NEC SX-Aurora TSUBASA B401-8

4: NEC SX-Aurora TSUBASA B401-8

AMD EPYC 7402 (2.8Ghz/24c) x 1

128 GiB

(16GiB DDR4-3200 DIMM x 8)

960 GB SSD

NW I/F InfiniBand HDR x 2

VE Type 20A x 8

OS Cent OS 8.2

14

NEC SX-Aurora TSUBASA B401-8



― 17 ―

 

 

4

NEC SX-Aurora TSUBASA B401-8

2U 13

1 AMD Rome

8 NEC SX-Aurora TSUBASA

NEC 

SX-Aurora TSUBASA SQUID SX-

Aurora TSUBASA B401-8 18

2 IT

15: 2 ; 16

CPU GPU

 

 

15:  

 
16:  

3.2

 (read write)

3.2

OU 2021[26]

Open Research

Open Innovation

 

Open 

Research Open Innovation

ONION (Osaka 

university Next-generation Infrastructure for Open 

research and Open innovatioN) ONION

PoC (Proof of Concept) 

ONION

(1) ONION

(2) ONION



― 18 ―

 

 

ONION

 

 

17: ONION

 

17 ONION

SQUID

ONION PoC

ONION

 

ONION SQUID 2

S3 

(Amazon Simple Storage Service) 

18 S3

IoT S3

ONION S3

NextCloud 2

 

18: ONION

ONION

DDN(DataDirect Networks) EXAScaler(Lustre)

Cloudian HyperStore

NextCloud

SQUID 1,598

SQUID

SQUID

SQUID

I/O

DDN EXAScaler 

(Lustre)[27]  

19 ONION

DDN EXAScaler 5 ONION

DDN EXAScaler

ONION 80

inode 21 PB



― 19 ―

 

 

Lustre

DDN EXAScaler

DDN EXAScaler OCTOPUS

SQUID 21 PB

3 20  

ExaScaler

Lustre

(Object Storage Server (OSS) Object Storage Target 

(OST) Meta Data Server(MDS) Meta Data Target 

(MDT)

NFS  S3DS

OCTOPUS

OCTOPUS [2]

 

 

19: DDN EXAScaler  

 

5: ONION  

(HDD) 20.00 PB 

(NVMe) 1.20 PB 

inode  80  

(HDD) 

160 GB/s  

(NVMe SSD) 

write:160 GB/s  

read:180 GB/s  

 

 

20: DDN EXAScaler  

  

OCTOPUS SQUID 2

1 OCTOPUS

(HDD)

SQUID HDD SSD

2 4.3.1 S3

ONION

S3DS

Lustre

OSS OST

OCTOPUS

2

 

1 HDD SSD

read write

SSD SSD

I/O

 

SSD HDD

SQUID SSD HDD



― 20 ―

 

 

HDD SSD

SSD I/O

SSD

 

2 S3DS

S3DS S3

Lustre S3 API

S3

Lustre

S3DS

S3 S3DS

EXAScaler

 

21: Cloudian HyperStore HSA-

1610 

 

ONION

Cloudian HyperStore  HSA-1610 

21 7 HSA-1610

10 TB SAS HDD 12

120 TB 960 GB SSD 2

2 TB SQUID

HSA-1610 7

22  

 
22: ONION

 

 

Cloudian HyperStore S3DS

S3 API

S3

HyperStore

HyperStore  3 

 1 

ONION

HyperStore

23

(EC) 24 [28]

HyperStore



― 21 ―

23: HyperStore

24: HyperStore

4.3.2 S3DS

HyperStore

S3DS HyperStore S3 API

S3API

S3DS

HyperStore

ONION IT

IT

4.3.1

25: NextCloud

NextCloud[29]

25 NextCloud

HyperStore



― 22 ―

 

 

  

 

26: NextCloud

 

 

  NextCloud

26

ONION

NextCloud

 

 

27: 

 

 

25

URL

URL

27

 

NextCloud

NextCloud

 

 

SQUID

OCTOPUS

NEC

OCTOPUS

 

SQUID

Azure

OCI

(1)SQUID

(2)SQUID

 

 

28:  

 



― 23 ―

 

 

  28 SQUID

SQUID

SQUID

 

 

 

3.2

 

 

29:  

 

SQUID

29 SQUID

SQUID

 

 



― 24 ―

 

 

 

 

SQUID

S2DH (Social Smart Dental Hospital) [30]

 

 

3.2

AI ML

 

SQUID

Singularity[31]

”

Docker

Docker

Docker Hub 

Docker

 

Docker OCTOPUS

[32] Docker

Docker

Docker

Singularity Docker

HPC



― 25 ―

 

 

Docker Singularity

 

 

 

30: SQUID Singularity  

 

30 SQUID Singularity

SQUID 3 HPC

ssh 

Singularity

Docker HUB

singularity

qsub

Singularity

Singularity

Web [33]

 

 

  SQUID

HPC

HPDA

3 HPC

HPDA

4

1  

HPC NEC LX112Rj-

2 31 HPC

6

OCTOPUS HPC

32 SQUID

OCTOPUS

NQS II NEC

NQS V

OCTOPUS

NQS V

Web  [34] 

 

 

 
31: HPC  NEC LX 

112Rj-2 

 

6: HPC  NEC LX 

112Rj-2  

 Intel Xeon Platinum8368 

(2.4Ghz, 38 ) x 2 

 256 GiB (16GiB DDR4-

3200 DIMM x 16) 

 960GB SSD x 2 

 InfiniBand HDR x 1, 

10GBase-SR x 2, 

1000Base-T x 1, BMC 

GPU NVIDIA Quadro 

RTX6000 x 1 

OS Red Hat Enterprise Linux 

8.2  



― 26 ―

 

 

 
32:  

 

HPDA HPC

NEC LX 112Rj-2

7 HPDA

HPC

2

SSD HDD

HPC

GPU HPDA

HPDA

NICE DCV Server

 

SQUID HPDA

Jupyter notebook

Jupyter notebook Python

33 AI ML

Jupyter

HPC HPDA

OCTOPUS

HPDA

HPC

 

 

7: HPDA  NEC LX 

112Rj-2  

 Intel Xeon Platinum8368 

(2.4Ghz, 38 ) x 2 

 512 GiB (32 GiB DDR4-

3200 DIMM x 16) 

 1TB SAS HDD x 2 

 InfiniBand HDR x 1, 

10GBase-SR x 2, 

1000Base-T x 1, BMC 

OS Red Hat Enterprise Linux 

8.2  

 

 

33: HPDA  

 

HPC HPDA

NEC LX 112Rj-2

31 8

HPC

HDD

4.5

 

 

 



― 27 ―

 

 

8:  NEC LX 

112Rj-2  

 Intel Xeon Platinum8368 

(2.4Ghz, 38 ) x 2 

 256 GiB (16 GiB DDR4-

3200 DIMM x 16) 

 1TB SAS HDD x 2 

 InfiniBand HDR x 1, 

10GBase-SR x 2, 

1000Base-T x 1, BMC 

OS Red Hat Enterprise Linux 

8.2   

 

SQUID

SQUID

Web

Web

 

OCTOPUS

[2]

OCTOPUS

 

 

 



― 28 ―

 

 

 

SQUID

 

SQUID 9

SQUID

OCTOPUS SQUID

SQUID OCTOPUS

SQUID SQUID 

 

(HPCI)[35]

(JHPCN)[36]

CPU

 

9: SQUID  

(A) 

    

575,000 /  CPU  

 1  

3,516,000 /  GPU  

 1  

2,168,000 /   

 1  

(B)   

 

 

 

  SQUID   

10  1,000  

50  5,250  

100  11,000  

300  34,500  

500  60,000  

(C)   

    

2,000 /  HDD 1TB 

5,000 /  SSD 1TB 

 10  1 

SQUID

OCTOPUS

OCTOPUS



― 29 ―

 

 

 

10: SQUID  

 

        

CPU 

  

0.1873 0.1499 0.1124 

GPU 

  

1.1467 0.9174 0.6881 

 

  

0.707 0.5656 0.4242 

 

CPU  1  1 

0.1499 SQUID

1000 10

CPU 1 6,671

CPU

1 10 5,339

SQUID

 

[37]

31

1

OCTOPUS SQUID

 

  

(JHPCN) 

[36]

(HPCI) [35]

2016

JHPCN HPCI

(1) (2)

HPC 2019

(3)

 

  11 12 3

4 2

1

2 HPCI JHPCN

 

SQUID



― 30 ―

 

 

 

(JHPCN) [36]

(HPCI)[35]

HPCI

HPC

HPC

JHPCN

8

 

  HPCI JHPCN 5.3

JHPCN 12 1 HPCI 

3 5

HPCI JHPCN SQUID

 

2021 5 3

2021 8

SQUID

SQUID

SQUID

HPC

HPDA

5

 

SQUID

SQUID

SQUID

 

 

 



― 31 ―

 

 

[1] SX-ACE, http://www.hpc.cmc.osaka-u.ac.jp/sx-ace-sys/.  

[2]  , “

 OCTOPUS: Osaka university Cybermedia 

cenTer Over-Petascale Universal Supercomputer ~

~”, HPC , Sep. 2018. 

[DOI:10.18910/70826] 

[3] OCTOPUS, http://www.hpc.cmc.osaka-u.ac.jp/octopus/,  

2021. 

[4]  (HCC), http://www.hpc.cmc.osaka-

u.ac.jp/hcc-sys/. 

[5] OU 2021 -

-, https://www.osaka-

u.ac.jp/ja/oumode/OUvision2021/y66s8j. 

[6] Cyber HPC Symposium 2017, http://www.hpc.cmc.osaka-

u.ac.jp/lec_ws/cyberhpcsympo-3rd/. 

[7] Microsoft Azure, https://azure.microsoft.com/.  

[8]Oracle Cloud Infrastructure, 

https://www.oracle.com/jp/cloud/.  

[9] AWS, https://aws.amazon.com/.  

[10] , , , 

, “OCTOPUS

”, ICT  2019 , , 

Dec.2019. 

[11] Susumu Date, Hiroaki Kataoka, Shuichi Gojuki, Yiki 

Katsuura, Yuki Teramae, and Shinichiro Kigoshi, “First 

Experience and Practice of Cloud Bursting Extension to 

OCTOPUS”, 10th International Conference on Cloud 

Computing and Services Science, CLOSER2020, pp.448-455, 

May 2020. [DOI: 10.5220/0009573904480455] 

[12] “  

”, 

https://resou.osaka-u.ac.jp/ja/research/2019/20191115_2, 

Research at Osaka University, 2019. 

[13]Software and Library (OCTOPUS),  

http://www.hpc.cmc.osaka-u.ac.jp/system/manual/octopus-

use/software/. 

[14]Welcome to How Wonderful Gets Done 2021,  

https://www.intel.com/content/www/us/en/events/how-

wonderful-gets-done.html. 

[15]SX-Aurora TSUBASA , 

https://jpn.nec.com/hpc/sxauroratsubasa/specification/index.ht

ml. 

[16] TOP500, https://www.top500.org/. 

[17]The LINPACK BENCHMARK, 

https://www.top500.org/project/linpack/. 

[18]TOP500 LIST – JUNE 2021, 

https://www.top500.org/lists/top500/list/2021/06/. 

[19] HPCG Benchmark, https://www.hpcg-benchmark.org/.  

[20]HPCG – JUNE 2021, 

https://www.top500.org/lists/hpcg/list/2021/06/.  

[21]GREEN500 LIST – JUNE 2021, 

https://www.top500.org/lists/green500/list/2021/06/. 

[22] SQUID

 , http://www.hpc.cmc.osaka-u.ac.jp/squid-

rack-design/. 

[23]  

 512 (Intel AVX-512), 

https://www.intel.co.jp/content/www/jp/ja/architecture-and-

technology/avx-512-overview.html. 

[24] NVLINK NVSwitch, https://www.nvidia.com/ja-

jp/data-center/nvlink/. 

[25] NVIDIA Developer BLOG HGX A100 8-GPU connected 

with NVSwitch for fastest time-to-solution, 

https://developer.nvidia.com/blog/introducing-hgx-a100-most-

powerful-accelerated-server-platform-for-ai-hpc/. 

[26] OU 2021 -

-, https://www.osaka-

u.ac.jp/ja/oumode/OUvision2021. 

[27] DDN EXAScaler,  

https://ddn.co.jp/products/storage_software/exascaler.html. 

[28] “Cloudian HyperStore Technical Whitepaper”, Cloudian 

Inc., 2015. (CLO-WP-13002-EN-02) 

[29] NextCloud, https://nextcloud.com/. 

[30] Social Smart Dental Hospital (S2DH), https://s2dh.org. 

[31] Singularity, https://sylabs.io/singularity/. 

[32] ,  ,  , “OCTOPUS

Docker



― 32 ―

 

 

, ICT  2019 , pp.239-241, 

, Dec.2019. 

[33] (SQUID), http://www.hpc.cmc.osaka-

u.ac.jp/system/manual/squid-use/singularity/. 

[34] , http://www.hpc.cmc.osaka-

u.ac.jp/system/manual/squid-use/frontend/. 

[35] 

 (High Performance Computing 

Infrastructure), http://www.hpci-office.jp/.  

[36]  (Joint 

Usage/Research Center for Interdisciplinary Large-scale 

Information Infrastructure), https://jhpcn-kyoten.itc.u-

tokyo.ac.jp/ja/. 

[37] , , , , “

OCTOPUS ”,  

ICT  2020 , Dec.2020




