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Capacity
56 PiB
52 PiB
48 PiB
44 PiB
40 PiB
36 PIB
32PiB
28 PiB

24 PiB
2024-01 2024-02 2024-03 2024-04 2024-05 2024-06 2024-07 2024-08 2024-09 2024-10 2024-1 2024-12

== Set of Capacity Quota == Capacity




e G HPCIXAA ML —OFIRAIRSR: T 7 1 IV
o J7A)LEL FE\OHVRIEH

FileNum( x 10,000) © Last1year

2024-01 2024-02 2024-03 2024-04 - 2024-06 2024-07 2024-08 2024-09 - 2024-1
== Filenum Last *: 18592 Max: 19287 Min: 0
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Avarage Size (© Last1year

180 MiB

176 MiB

172 MiB

168 MiB

164 MiB

160 MiB

156 MiB

2024-01 2024-02 2024-03 2024-04 2024-05 2024-06 = - 2024-09 = 2024-1

== Filenum Last *: 165 MiB Max: 180 MiB Min: 157 MiB
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R-CCS Network bandwidth Inbound(SINET -> R-CCS HPCI Shared Storage) [bps]

Name Mean Last * Max Min

- 2.88Gbfs 411Gbfs 59.6 Gb/s 18.9 kb/s

60 Gb/s
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R-CCS Network bandwidth Outbound(R-CCS HPCI Shared Storage -> Sinet) [bps]

120 Gb/s Name Mean Last * Max Min
100 Gb/s - 976 Gbf/s 517 Gbfs 102 Gb/s 532b/s
80 Gb/s

60 Gb/s ’”
40 Gb/s
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R-CCS Network bandwidth Inbound(SINET -> R-CCS HPCI Shared Storage) [bps]
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20 Gb/s

R-CCS Network bandwidth Outbound(R-CCS HPCI Shared Storage -> Sinet) [bps] = 8.71Gb/s
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< imonth < 3month < 6month
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=HOREREE
9.09 TiB

OMB ~ 1IMB 10MB ~ 100MB 100MB ~ 1GB 1GB ~ 10GB 10GB ~ 100GB 100GB ~ 1TB

2H07 FILEREE
42266651 23984680 39541688 6323072 185194 5350

OMB ~ TMB MB ~ 10MB JMB ~ ~ 10GB ~ 100GB 100GB ~ 1TB 1TB ~ 10TB
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K Computer(2011~

First phase system(2012 ~ 2018)
- Capacity: 10PB — 15PB (Logical)
- HUB: Tokyo University,

Tokyo Institute of
Technology, R-CCS

- FileSystem: Gfarm

* Replication Count: 1 or 2

- Stotsge Type: HDD and Tape
- Network: 40Gbps

(Max I/O Speed: 5.0GB/sec)

'!IHH R

Second phase system(2018 ~ 2024)

- HUB: Tokyo University, R-CCS
* FileSystem: Gfarm Y TS
* Replication Count: 2 or More

- Storage Type: HDD

* Network: 100Gbps — 400Gbps
(Max I/O Speed: 50GB/sec)

Fugaku(2020~
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- Capacity: 40PB — 50PB (Logical)

Third phase system(2024 ~)

+ Capacity: 95PB+(Logical)
- HUB: Tokyo University, R-CCS
* FileSystem: Gfarm
- Network: 400Gbps
- Storage Type: HDD
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400G x 4 or 8

Fugaku R-CCS Base Switch

’?‘
Arlsta 7280CR3 (32Port

L

GFSD(VM) |4 GFSD(VM)
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N~

DDN
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‘— 95PB+ —,
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Monitoring Service

/Local Manag\Qent rvice

T —
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Data Store

ddn

\ (Multi Tenant) /
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Metadata System Dell R730xd Dell R760 Intel Xeon Gold 6444Y x2(CPU)
Metadata Memory 768 GB 2048 GB
Metadata I/0 15000+ (count) 41000+ (count) time dd if=/dev/zero of=path_to_meta
bs=512 count=1000000 oflag=dsync
System(Storage) (1) CMS Hyper (2) DDN DDN
STOR Flex SFA14K SFA400NVX2E
(VM)
System(FileServer) DELL R730 Supermicro 400NVX2HDVM%Z FIA
Storage(HDD) HDD(10TB) HDD(12TB) HDD(22TB)
Space(ALL/Logical) 45PB — 50PB 95PB+ BEIMPOBEEDENMZEE
Space(R-CCS/Physical) 45PB+ 7.8PB 95PB+
Throughput(R-CCS) All: 180GB/sec+ (Max read & write) All(10set): 300GB/sec+ SRR EDERIE200Gbps+
(1) (MAX Read & Write) T
1set: 18-20GB/sec R-CCSE#AIYF &I
All(9set): 160GB/sec + 1set: 32GB/sec + 1.6 ThpsTDIERZ FE
(2)
All(1set): 20GB/sec +
Network(R-CCS) 100Gbps — 400Gbps (Dual) SINET6 & DiEHld
200Gbps — XIRDC/REDCEEHRU

400Gbps(Dual) TUER B Z e




jQ Ol Local Management Service

Management Server Management Server Management Server Management Server

(k A /Physical Used \

Kubernetes Layer

Certificate Service

Monitoring Service

Grafana Zabbix Kibana

Prometheus TimeScaleDB

DataStore

ElasticSearch

/KVM or VM Layer

BeeGFS(or Parallel FileSystem)

WebService + Authentication
N

Server - Exclusive provision to users
Local (e.g. when building a web service
i i Stora e to use HPC'-SS)
< File Service J - Increase or decrease depending on access
conditions.
Management Storage
83/ NFS

HPCI Sahred Storage Login Server|
+ VM Rental Service
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RAID(LUN)
Pysical Volume
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s Rets Fugaku’s Open Ondemand Access

N

Passenger Apps

g Y ( Y ( g s Fugaku's Open Ondemand Service allows GUI
ﬁ D ~— access as well.
- OAuth Access is available.
Active Jobs Home Directory GakuNin RDM HPCI Shared Storage
\ v . > \ v
'S N
> Fugaku Oi\2emand __Puwch Jobs ¥ Interactive Apps ~  Passenger Apps ¥ @
[
Fugaku Shell Access . . . . N N B =
L ) >_ Open in Terminal ‘ » ” C Refresh H + New File H E3 New Directory ]
by Home Directo
nDemand {2ndrsfrocsch l ange directory l
(J Show Owner/Mode (] Show Dotfiles Filter:
Jvol0402/share/rcc? Showing 211 rows - 1 rows selected
Type Name Size Modified at v
O TEST_FILE_DIR.20231110085638.20542 E] - 2023/11/10
8:56:46
https://www.r-ccs.riken.jp/outreach/topics/20230907-1/ O TEST_FILE_DIR.20231109085311.117042 E] - 2023/11/9 8:53:19



fc Ol Monitoring
:ﬁ..': ) HPCI shared storage service is available x o
p L ®0) Shibboleth l C) O C)
users . ®

[ Installed for
security (table split)

N 7

User and
Group Specific

Information

&) Timescale

' Alertmanager

1

System/Service

) twilio

[_Pkﬁ\lotlﬁcatlon ]

monitor

Information & influ;
Tier2: R-CCS
Tier2: U-tokyo
® s L2VPN & F
;7/li57' ’ & FastConect

ORACLE

osigreSOL

{ Metadata ] HPCI Shared Storage Systems

Cloud Infrastructure

Blackbox

Service Check Monitoring Instance

(Gfarm Exporter etc)

|




SP
WebServer ~—

(Apache)

‘—f t

Grafana

AlertManager

Grafana-mng

0 7 A fR{LIRIE
t '} t I (f5: Kibana)
backup backup D
InfluxDB Prometheus teir01 Prometheus_mng InfluxDB
R-CCS _‘#—'ﬁ I A
TimescaleDB Prometheus AJEWRI AT L Prometheus AJEWR AT LA
(PostgreSQL) tier02(R-CCS) (f5: ElasticSearch) utokyo (51: ElasticSearch)
Prometheus_

userstats




Future Monitoring System

‘e C,@EEE -- Need to more simple monitoring, And automation setting method from analyzing results.
| lkiba"a Dashboard 10) WebServer
Cloud or NON-stop environment Service (Proxy and Authentication)
(Log and Metrics) - i
- \ / 298 Shibboleth
O \ &
Metrics Alerting Service |\ \ L a
& NI, 5 |
memomg | | & TN
Analyze Service i - Operators
(e.g: LLM) - Managers

— >~ Secure <\
Network

Automatic Setting < g I. ‘1
nterna

(e.g. service recovery, quota clhc
setting, close access) monitoring

Internal
monitoring

HPCI Share Storage

System
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p S Future Monitoring System
e (‘r%-ccs -- Need to more simple monitoring, And automation setting method from analyzing results.

RIKEN

' kibana  Dashboard < O WebServer
Cloud or NON-stop environment > Service (Proxy and Authentication)
(Log and Metrics) \ f 'g —
(8 *
=i~ Alerting Service |~ \
N\
External =~ ~ \
monitoring @ - =
Analyze Service —
(e.g: LLM)
—  Secure
Network
Automatic Setting UTokyo R-CCS
(e.g. service recovery, quota I"t?m?l I"t?m?l
setting, close access) monitoring >4 monitorin

i
HPCI Share Storage
System
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