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https://www.hpci-offiCe.jp/about_hpci/what_is_hpci




Yom (pciss What is HPCI Shared Storage?

Rl H‘I-I R-CCS  e®

HPCI Shared Storage System

o HHiY:
. Z—/(OE1-SHEHERMOT—55tE R et o
o HRT—YDRE _WEST HUB EAST I G
o FIRF—SORH(LHNF—SDFIER) [New)

o EFKES
. HEAF

o I{LZFIAFFR(R-CCS)
o HB®BRYIMIIF
e Gfarm File system

o https://github.com/oss-tsukuba/gfarm

o I
e HPCIERDISA 7> b SHFIERE(C £LDFT—S1/0H ATRE Gen Periods Capacity(Logical)
o 2WEETHF—ILTUT—232CLBT A HFRYUHI 1st FY2012 - FY2018 10PB — 15PB
o ERIFINE(9 %I — ERHEIL/ 7 A RE](1%5K7) and | FY2018- Fy2024 $P5 — 50PB
3rd FY2025 - 95PB-+

o EIERERIXOJAEIRRY ND—T X ML—=(200Gbpsd ETD#EHt)
https:/lwww.hpci-office.jp/info/pages/viewpage.action?pageld=111380786
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P 31 floor(HPCI storage/server area
nen R-CCS

Storage Unit(DDN 400NV X2)
. | x 10Rack
& | (95PB+)

age)

1 (o

and . MANES | ‘| Rear Door’s Cooling Unit
Pumps ) -0 4

(Motivair)

Metadata Servers (2set)
Management Servers (5set)
DELL 760R
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@R o PCisS  System Configuration(3r¢ Generation/R-CCS)

o _af Monitoring Service
/%\ SveTd X M
T — 400Gbps x2 + liay - 00«
sec 9

Fugaku R-CCS Base Switch

400Gbps x 8§Now 1.6Tbgsg Da s L
) Timescale
I—I{ AI’iSta 7280C R3 (32P0rt) V I \S':WE?) L2VPN & FastConect
" 7 ) et
HPCI Shared Storage Systems _fgrl‘r;”: orter etc

100G x 2 bonding (per server)

100G x 2 bonding (per VM)

(crag(/)/ \\\\\ )\ management Service\

7 7 ] |
I_LL Z //LI | I_LL \\\ ] | n I |
FileServer(VM) FileServer(VM) ]

]
L Metadata Management Server
Server |
= |ppN L DELL R760
] sets
DELL R760
= 1 400NV X2 N NetApp

Data Store

\‘— 95PB+ _cg\_, / \ (MultiTenant)/
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Generation
Metadata System
Metadata Memory

Metadata 1/0

System(Storage)

System(FlleServer)
Storage
Space(ALL/Logical)
Space(R-CCS/Phisical)
Throughput(R-CCS)

Network(R-CCS)

Performance

2nd (2018 ~ 2024)

Dell R730xd
768 GB
15000+ (count)

(1) CMS Hyper (2) DDN
STOR Flex SFA14K
DELL R730 Supermicro
HDD(10TB) HDD(12TB)
45PB — 50PB

45PB+ 7.8PB

All: 180GB/sec+ maxRead & Write)
(1)
1set: 18-20GB/sec
All(9set): 160GB/sec +
(2)
All(1set): 20GB/sec +
100Gbps — 200Gbps —
400Gbps

3rd (2025~)
Dell R760
2048 GB
41000+ (count)

DDN
SFA400NVX2E
(VM)
HDD(22TB)
95PB+
95PB+
All(10set): 320GB/sec+

(MAX Read & Write)

1set: 32GB/sec +
(write/read)

400Gbps x2 (Dual)

Remarks

Intel Xeon Gold 6444Y x2(CPU)

time dd if=/dev/zero of=path_to_meta
bs=512 count=1000000 oflag=dsync

Fileserver is Virtual Machine In 400NVX2E
WD

Added Capacity in the future

For Fugaku: 200Gbps+
For Base Switch: 1.6Tbps

Access to SINETG6 is
redundant
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Management Server

Management Server

3rd gen systems Local Management Service (constructing now)

Management Server Management Server

(Kubernetes Layer

Monitoring Service

ZABBIX

Grafana

h /Physical Used \

|‘ Kibana

Certificate_Service

ﬁ(VM or VM Layer

N\ WebService + Authentication
)(
A

PROXMOX

K GitLab/Backup/Wiki/Mail etc..

Prometheus

TimeScaleDB

ElasticSearch

DataStore

BeeGFS(or Parallel FileSystem)

Meta Service

File Service

Management Storage

HPCI Sahred Storage Login Server|
+ VM Rental Service

* Exclusive provision to users
(e.g. when building a web service
to use HPCI-SS)
- Increase or decrease depending on access
conditions.

Server
Local
Storage

- e e e e e e e e e e e e e

ES3INFS E S3 j




1 Monitoring Vlews

e Fault/Operating Status
Metadata/File Server Status
Network HPCI shared storage service is available
Storage Capacity
Capacity Information by User/Group
Node/SNMP/IPMI/Blackbox Exporters metrics
Gfarm Exporter(original)

e Detailed I/0 Status and Service Information
e SMART Check Exporter(original)

off
05:05 0510 0515 05:20 05:25 05:30

Future Work:

- (1) Update monitoring usmg tools
such as eBPF, gNMI:---

- (2) Introduction of MPC-agent and
ML/AI integration




P. CR)_EEE Future Monitoring System Overview

HPCS§ Kkibana Dashboard G WebServer
Cloud or NON-stop environment Service (Proxy and Authentication)
- (Log and Metrics) \ /- i
299 Shibboleth
S ~
VTS « e = Adorting Sepvice \ -~
. i Se R
mlf)xr::ietg:iar:g SR @ al ~ ) - Users —
< .
¢ Analyze Service ‘b — - Operators
(e.g: LLM) ., - Managers

—————~  Secure ® ~__¥
Network =

L 4
Internal ,*

Automatic Setting

+, (e.g. service recovery, quota
*+, setting, close access)

RECOAIEZF YU > IPEEICDL K

t%ﬁﬁ&%ﬁﬁ(asw FE%@EE*E il Aol

FICANTNETY) HPCI Share Storage

System

Internal
monitoring
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o HPCIRAA ML —>ZBHICWebTY I b>FPITCATEHIRIR |

TE& ) Open OnDemandiCH 11 B3HPCIEBFX L —2 & - e—

supercomputer Fugaku

DF —SEET T o~ 3 > DRIE Vikasal e -

Message of the Day

lFugaku Schedule

p 2025 - -]

1 Pending Jobs

)

BLEZRR sTEBFAFRE > 2— (R-CCS) AmERBM1I= v b OFEEEEN CFFARERM 1=y rO&ILF
EEPIITEIE. T=&1 Open OnDemand™ ™ ETEIEE BHPCI (High Performance Computing Infrastructure) 3t
AZ L —F e 27— 2R T FU T —2 a v ERRLE L, CO7TUT—avickh, TEEl ¢
HPCIEAZ R L—J L OO T — R E%EEWeb T T 54 L THEBICITA A £ 510D & L, powered by
FUGAKU

| Accounting w,

#[1] T'E&E1 Open OnDemandiZ2WTid. Open OnDemand” = FH# b+ (#EE) O A5UIC ITE&E] Open OnDemand DR %
BAtE~WebT SUHT IEfE) DBIEHLEIEEIC~) Z#TELIEEL,
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ENRET -2 0REEEEEE - £5 TR OOERAEOE VLT —4EEBY—ERTY, D7 7Y AT AICIRGRarm* PIARVShTVWET, Passenger Apps

[T

0

%3] GfarmiZ DWW Tid, NPO Tsukuba 0SS Technical Support Center (Githubm = I H k) O B5ICGfarmZ 7 AL X F Ly (ossTsukubaw c IHA b) O #TBWLL TV
SRFEELET—FEET T ) r—avid. TBE] TERAIATLWEWebR—4)/L0pen OnDemand ETHIATAZLHATEEYT (K1, E2) . TE&EI CHPCIHE
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https://www.r-ccs.riken.jp/outreach/topics/20230907-1/
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Fugaku

FIREEOTHEE!D !

Welcome to the
supercomputer Fugaku

@ Cmp ey

ain R-CCS Computational Science

Link
Gnbemand Manual | EEI[E]
Fugaku Porta =]
Fugaku Schecule | ESIE)
Fugaku Status =5
Fugaku Support | BEI[E]

Message of the Day

| Information | Fugaku Schedule
Sep 16,2025 Operation Relea: a5 $Sep 2025 ~
Sep 12,2025 Cporati fion period(0919 15 e -
Sep 12,2025 Operation eptember 2025 Lar, n period(08/16 15 -
| Pending Jobs
(]

| Accounting (wpastea st 202508118 66:07:35 15Ty )

Capacity [GiB]
Limit (f-p1)

Usage | Aval. | Ratio

Budget [NH]

Usags | Avail. | Ratio

recs-hud | fvol0a02 | 400.600| 95242 ra3ss (B | 120000000 32040037 erosoces W 1109728 51
recs-hud-a 100,000 (0)

fhome | ivol0402

6 |l 200000 121663

78337 [0

Recently Used Apps

Passenger Apps

i

0| 100,000 0%

‘ Budget info

—

Inactive Disk Info. Job serigt for Fugaku

slurm

Job seript for Prepost

Active Jobs
.~/
| HPCI Shared Storage |
+

@ Click

=EO0ndemand

Step 1. Generate Refresh Token Batch Jobs ~

Please generate a refresh token at http
are unsure how to do this, ple
the HPCI Shared Storage U

Passenger Apps ~

Fugaku OnDemand

Interactive Apps ~

@ Inpu?\

\Open in Terminal | »H C' Refresh H =+ New File H New Directory ]
HPCI-ID + OAuth

W Delete
Passphrase

Step 2. Mount HPCI

~ :
Enter your HPCI ID and the p oy T AT

/ tmp [ hp120273 [ hpci002329 / [# Change directory] {I‘_‘ICopy path]

I /homefrccs-

HPCIID \ hud/a02006
. [J Show Owner/Mode  [J Show Dotfiles ~ Filter:
ci
- @8 /data/rccs- Showing 30 rows - 0 rows selecte:
hud/a02006
Passphrase O Type A Name Size Modified at
.......... m] 00lost+found.d B = 2025/9/9
J 11:40:29
a 98TMP B - 2021217
9:10:09
Mount succeeded. /tmp/hp120273/hpci002329 a O 99test.d B = 2025/4/29
dfs/rccs-hud-a ]
a acl_test.d B - 2022/7/6
19:42:42
Step 3. Unmount HPCI Shared Sto
After you have finished using the HPCI shared storage, please press = g B B 122?;21;9
the button below. et
O backup.d B - 2023/8/4

https://www.r-ccs.riken.jp/outreach/topics/20230907-1/
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Cold Data in HPCI-SS

7 1 IVE — R BIFIAIRSR

X ColdT—HZIEU EFOLAUIRNT—F LERLUEES

Total

files

Capacity 33PB
Number of _—
files 188 million
Cold data ratio Capacity 90.2%
(include Dark
data) | Number of 88.8 %

BE - HREBIFIBRR

HPCIHRAX bL—>0O—)L B —FEAMENML TV,
— I CHPBOT—YZREI DI —HRECIEML TS,
— ijg%izbﬁﬁm UTCEBHIBRINET -5 ZIEET SEHN
L)
— FAECEERBREZAVTHIQBREZRHELTND
BEDD. =5 ELBRMGSNBE




i il Metadata annotation to used WorkFlow Tool(WHEEL)
$ — SC Asia25 Poster(SG,Mar) - IDW25 Talk(AU,Oct)

™
CJK P"OLC

we,\b‘b\<’.)b‘o o o > IRAST—HHSEIRDES/BECHERA T —FERET DHEDNBE

[1] §—OF =5 DED LY
AIZSA RDED. HPCIAR ML —SICESHOI—IL RF—Fh---

J—J)L RF—FA [DITPRBREICEHASNTLVRVL/FELTVSIHMHEE YR IERAR] F—H%&
H—OF7—HERRESTY,

S8 https://www.gartner.com/en/information-technology/glossary/dark-data

J—=)L RF—=FDSEHICHNT—FICDNTIE. FIAETNTWRWRSHIR®F—hAAITULTIELWL! !
—7A. A—IOF—FDLSRERENT (CRAIDFT—FIHRBAREDICDONTIE,
JI—YOHIRICMNTIAFHNE#EUL (- \DBEHREREITOEDHELTNSIH )

[2] ATOA—T > B A T > R
AIVA—T >4 T XATRESNIVOA T ERZ IS GA

RIROERZA/INIDDA FL—ZHPCIHARX ML= TR SANILPRT T DL S A ERE U TUVRVMER
(Object Storageh'E{msENTLVRHD/ZD. Ho>TEHEBAHTNTULWRWLWZ EHSWN)

HPCItARA FL—SDF—FCOWTIE. TH#H [AE2DH>T] [EDLSCEELED] RED . ©0 %0999 ,, 00 '
BRI SN TRV S op 00 00 :

F— S DB IR ETT—IDEEY, FPRF—IEFRELEEECR>TVIZES. oo: 20 O©0C KL -
(RIBIEBICITOTIIRETERETNTVWB LS EHNERDOAFTEAE ) e : -

https://sca25.sc-asia.org/wp-content/uploads/2025/04/pos121s1.pdf




I Qi Metadata annotation to used WorkFlow Tool(WHEEL)
$ — SC Asia25 Poster(SG,Mar) - IDW25 Talk(AU,Oct)

—
CJK Project(A3)

[A] HPCIRIETOBREIRRA YT —ITE5AE
ZANA>DS3aT AT 1—S5HPCR L —SAINDISEEB NN, d‘f"f‘EEL
StarfishSDIERA YT —FEBENTEI3SI AV I M DiEE(T, )
42 DIERADERAIEHNAEZLV\(HPCIES, 24 TIRFIINREIANE)

[B] HPCI-SSEIANDEEY J RIT FPDEAICDWNT
BEHS AT LADFFEINTT UTVWBRRTH D (BEEKXDSE)
[Al&EERICERASIERKE,
VAST Catalog/IBM AFMiR EZFIAT RIRIBICKEIS ST MIEULVIRR

],

L

2, task0

[A]l/[BI1&DEES AT AICHEZSRBRVWSETHERZIRGT

- BEESFDRA/\J>THRHAETNSWHEEL Workflow tool(R-CCS JII$f_LiRisED) &iEE
WorkFlowSR{TDE(CHPCRIEDILIR A Y7 —7 [GikZE HENES L.
YEERA 5T —15i%EFE ESHTHPCIAX ML —SABHEBRET D

HHFEEHBEDY @ @0 H & o

T - BIREBIA(RIENICIZDOIA E L DESERIET) SuperComputer Name
WHEEL: https://github.com/RIKEN-RCCS/OPEN-WHEEL HPC Software/Version
(FY2024) JobID
WHEEL ([CHPCIXHX fL—(GfarmAPI)ADI/ 0% (& Tags
HPCY T URR MtEEDFT—FZHPCIHARXA ML —ISAEZTADHBILSICRDIE
(FY2025) Purpose
WHEEL [CHPCTODsHEIF T URR NSC BEIICHEEX S EHEINE L. UserName(GroupName)
HPCIXHARX L —IAEF A EAHEZE([E R Create Ti me(H PC U Sing )
Etc...

https://sca25.sc-asia.org/wp-content/uploads/2025/04/pos121s1.pdf




} M FiPCigS GfarmNA\DILEA Y57 —A [GERDTE

Gfarml(c(Egfxattr/gffindxmlattr& WS AP [BERigH - RBEHDTEZTBIIVRH ! | GEEIEECHBITVWEEWE)
B AT —HEHREERXMLI 71)L)

$ cat test.xml — $Ebt“%ﬂ(j:u) LI*E,*"E
<test_metadata> - GUIDSNIIEBREEHAEGHESNBELETHER? ?
<write_user>kaneyama</write_user> . DBH 5E o) =171
<write_data>2025/09/18</write_data> AT b5 |ﬁ$|§7&1‘ﬁ$3'5( ?)D Tk
<descripts>iBRFADTA N T 7 1)L </descripts> ) XF5— T EREER
</test_metadata> (XMLZ71)L)
. = . - $ cat test.xml metadata
m [test] BIS LU A EEHRZmMetadata_testfile.txt(C {45 e ——— testfile
$ gfxattr -X -s -f ./test.xml ¥ _ _ <wri¥e_user>kaneyama</utrer> ) — L
gfarm:///home/hp120273/hpci002329/metadata_testfile.txt test <write_data>2025/09/18</data —
<descripts>ERADT AN 71V
B [F5ENTVZBEEHE > testBIED A FHHEHE Uteshuirtanacsh
$ gfxattr -x -I gfarm:///home/hp120273/hpci002329/metadata_testfile.txt @ BB UAVERENTE
test — 1
$ gfxattr -x -g gfarm:///home/hp120273/hpci002329/metadata_testfile.txt test ngi:,?;/t/;o;n);;ﬁ;fzb/zt7e3s/th'pxcmilooz329/ metadata
<test _metadata> test testfile.txt
<write_user>kaneyama</write_user> $ gfxattr -x-g gfarm:///home —
<write_data>2025/09/18</write_data> /hp120273/hpci002329/metadata_stxt —
<descripts>s{BRAD TR b T 7 1 JL</descripts> test
</test_metadata> (@) kaneyamaD/IEERE R 3
i . — e $ gffindxmlatt
[ Wl‘lte_userb‘kaneyama®77‘I'JIIEEEODI_R—AT*( l/a l\Uh\bﬂx‘a '/%esijm)e(ilazat;'write_uSer[. = <E;i]t-1_:21_9522idab>
S gffindxmlattr '/test_metadata/write_user[ . = "kaneyama"]' gfarm:///home/hp120273/hpci00232 " kaneyama"]' kaneyamac</write-uer>
gfarm:///home/hp120273/hpci002329/metadata_testfile.txt test gfarm://home /hp120273/hpci002329 jgggiigggfddata)
Test HHABOTZNTr7ZALIL




@ m  Metadata annotation to used WorkFlow Tool(WHEEL)
SS- gfxmlattr gffindxmlattr

Archive & Write SS Metadata Search and Read Future

@
— T — challenges

e DataSet |HPCI Shared Storage  HEE
m (Archive) | StorageNode(gfsd) DB(gfmd) g 11

? i \ SR e (evee’ S |
HPC, Compute E ’f\ ) Access Platform
\_ Automate run S <XML format metadata in Database>

\\\PreComputeNodeName
8 |PreComputeSoftwareName/Version

HPCName

B — — ll |HPCSoftware/Version
. HPCJoblID
‘g /;;;Zr:jéz » PostComputeNodeName
- - metadata create | | POStComputeSoftwareName/Version
g WHEEL WorkFlow™ Purpose
8 - UserName(GroupName)
Create Time(HPC Using)
Tags
https://sca25.sc-asia.org/wp-content/uploads/2025/04/pos121s1.pdf etc...



) O OpenScience / —4 2B

RIKE u R-CCS

o HPCIRARA L —SZRAWET -9 LHZEESHET .
o BHF—HORERI—FABEULELSE/SLERH
o 2025/10k DRI, TOER—WOREI T ICTHHVWERERBE LSUBERIETS.

om
R-CCS

Manage Server

NextCloud APKEHT
NEAT—RIZT7 IR

I NextCloud” [ i m—
I Gfarm Plugin |

\---_—,

gfarm:///www,/<Project-ID>/<HPCI-ID>/

P* Shibboleth
/A
@‘ ‘ = I:IIL:\ I:IIE
a0 ,-*:..i_i‘j,
HPCI-SS User

File2
File3

Filel -

File4 -

<HPCI-ID Account Setting> Filel
NEGIC RS - https:///XXXXA.... File2

- AR LWL Directory

- AEL ALY |:Fi|e3

YNES IR - https:///XXXXB... File4

https://github.com/oss-tsukuba/nextcloud-gfarm




SCA/HPCAsia 2026: call for Submissions

 Event Overview: SCA 2026
« Date: January 26-29, 2026 PUPETEOMBY G 5515
* Venue: Osaka International Convention Center (Osaka, Japan)
« Theme: “Everything with HPC —Al, Cloud, QC, and Future Society”

« Call for Submissions: Papers, Posters, Workshops, BoFs, and Tutorials

]
Gathering the Best of HPC in Asia

Paper abstracts: Submissions close: Submissions close: Submissions close: Submissions close:
29 Aug 2025 27 Oct 2025 30Jun 2025 1 Sep 2025 11 Jul 2025
Submissions close: Result notification: Result notification: Result notification: Result notification:
5 Sep 2025 14 Nov 2025 31 Jul 2025 1 Oct 2025 15 Aug 2025
Result notification:

20 Oct 2025

https://www.sca-hpcasia2026.ip/




R om e Ve

e HPCIXAHA L —SE=H—EXADBIRUE T,
e RK(IXTTICHIR. R-CCSHHNENTHBDHUKRINWEEA(2025/10 ~)
o MIEEE(345 - 95PBETIEM
o AAREIIMA L 2.75+
o AL —= I/01%6Em L 320GB/sec 1.7{&+
. R-CCS AAfRY FO—O6BIBEFE 3.2Tbps / SINETIERE 800Gbps

o ;gg&;\";@%tu—a%ﬁb‘mmtw\ RXE - 2y NI—DORBMIVRY DD
RERBRI 7L IICEDHTESFSHHEMNPRNWTY — gfptardVY> K

o T—G’ﬂ,E BICHIEY—ERLFEZBIEULET
— A NHRREOREMRRL,. SEREY—ERLRZBERY
o WH EEL WorkFlowY —)LiE#/ {3k A 57— i
o VETAHAEL - RAUICHARRE
o —HBICEAUTKESTEIAI—ZEHZELTNET ! |
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