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STORAGE SERVICES FOR HPC AND BEYOND
JUELICH STORAGE CLUSTER JUST

22. SEPTEMBER 2023 | STEPHAN GRAF (JULICH SUPERCOMPUTING CENTRE)
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JUROPA+HPC-FF

JUGENE, 1 PFlop/s
300 TFlop/s

P JUQUEEN
o | 5.9 PFlop/s
2.2 PFlop/s \

JURECA
File Server . ~..\
| JURECA Booster

JUWELS Cluster 5 PFlop/s

12 PFlop/s

JUWELS Booster

JURECADC /| 75 Pflop/s

18.5 Pflop/s | " JUST Gen 5: "~

200+ PB raw

General Purpose

Member of the Helmholtz Association

Highly Scalable ‘J JULICH
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TIERED STORAGE OFFERING

Capacity Bandwidth Retention time

HPST

Scratch (LCST)

Data (LCST)

XC5T

Archive

High Performance Storage Tier (HPST): NVMe based Storage (low latency+high bandwidth)

Large Capacity Storage Tier (LCST): Lenovo DSS Cluster (GNR, 5th Gen. of JUST, bandwidth optimized) — LCST
Extended Capacity Storage Tier (XCST): GPFS Building Blocks (target: capacity) — XCST

Archive: Tape storage (Backup + GPFS&TSM-HSM)

IJ JULICH

Member of the Helmholtz Association Forschungszentrum



PID: HLZ10, PI: P11
Budget: HLZ10

Unix group all accounts:
HLZ10 /

$PROJECT & ($SCRATCH

hlz10/ hlz10/

—
o
O
2
o
S
o
N
3}
@®
(D)
)
()
o

Project-relevant data
» Executables

» Libraries

* Inputs ...

Temporary project data,
scratch data

ups: jusers,
hiz10, hhh25, dp1

| also want to share
data with people
outsite of my project!

Member of the Helmholtz Association

Account: surname#

Budget: ---

Unix group: jusers
$HOME

jusers/surname#

PID: HHH25, PI: P12
Budget: HHH25

Unix group all accounts:
HHH25

$PROJECT  $SCRATCH
hhh25/ hhh25/

Research project 2

PID: DP1, PI: PI3 Community-relevant
Data archive (tape)

Budget: ---

Unix group all

Data Project 1

Community-relevant
accounts: dp Data (online)
$DATA

dpl/ dp1/

Small Quota

For credentials ‘ '

JULICH
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JUSTTSM

IBM Spectrum Scale
(GPFS)

—-—— -,

IBM Spectrum Protect
(TSM) /
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IBM Spectrum Scale

1 8 openstack

JUSTGSS

N

IBM Spectrum Scale
\(GiS)/
{1 1]}

2 |
| CES Oy

\_—_

Infiniband

DDN Infinite Memory
Engine

IBM Spectrum Scale

wgﬁ/
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Member of the Helmholtz Association

JUSTTSM

IBM Spectrum Scale
(GPFS)

IBM Spectrum Protect

NFS

1 8 openstack

NES

Backup/Archive Infrastructure:
» ~ 380 PB tape capacity

* 4 tape libraries (2 buildings)

+ 110 tape drives

* ~39.000 tapes
Software (Client): IBM Spectrum Protect
Backup/Archive HPC (core user)
Backup/Archive FZJ (— IT-Service)
dCache backend (LOFAR)

/.
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1 8 openstack

NFS NFS

Large Capacity Storage Tier:

$SCRATCH: high bandwidth, temporary files
* $FASTDATA: high bandwidth, persistent files
« $PROJECT: compute project repository
« $ARCHIVE: data project for archiving (tape)
« $HOME: users home directory
« $SOFTWARE: special software projects

ifiniband

JUSTGSS

N

Characteristics:
» 75 PB gross capacity (spinning 10 TB disks)
* Available on all computes/logins Backup

HSM

IBM Spectrum Scale

IJ JULICH
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1 8 openstack

NES

Extended Capacity Storage Tier:
« $DATA: high capacity data projects
» Exported to openstack cloud by NFS

ifiniband

Characteristics:
» 100 PB gross capacity (spinning 10-16 TB disks)
» Available on all logins and small compute partition

IBM Spectrum Scale

NFS S
6‘“

%

IJ JULICH
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1 8 openstack

NFS NFS

{ 17}
! ray )
\ces (@)
L

ifiniband

IBM Spectrum Scale

Internal Storage:

» Block storage provider for openstack VMs
+ Container images

 various others (minor) storage consumers

NFS A

IJ JULICH
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1 8 openstack

NFS NFS

High Performance Storage Tier:

« $CSCRATCH: cache on top of $SCRATCH
» High (single node) bandwidth

* Low Latency

Infiniband

DDN Infinite Memory

Characteristics:
» 2.2 PB gross capacity (1100 x 2 TB NVMe disks)
* One global namespace
» Native interface and FUSE mount point
« Available on logins and compute of
* JUWELS (cluster & booster)
+ JURECADC
* JUSUF cluster
Access must be granted to compute project (JUDOOR)

NFS S
6‘“

%

IJ JULICH
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HIGH PERFORMANCE STORAGE TIER

Usage scenarios

SCSCRATCH/<path to my file>| ==|$SCRATCH/<path to my file>

1. Read file using HPST

Member of the Helmholtz Association

SCSCRATCH  $SCRATCH

JUWELS

JURECA-DC

atilhelhts

JUSUF

East-west fabric

W

100 GE Ethernet fabric

JUST: LCST

JUST: DATA
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HIGH PERFORMANCE STORAGE TIER

Usage scenarios

SCSCRATCH/<path to my file>| ==|$SCRATCH/<path to my file>

2. Write new file to HPST

Member of the Helmholtz Association

SCSCRATCH  $SCRATCH

JUWELS

a's

JURECA-DC

aalhts

JUSUF

East-west fabric

W

100 GE Ethernet fabric

JUST: LCST

JUST: DATA

IJ JULICH
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HIGH PERFORMANCE STORAGE TIER

Usage scenarios

SCSCRATCH/<path to my file>| ==|$SCRATCH/<path to my file>

3. Read and modify file SCSCRATCH  $SCRATCH

using HPST

L JReee

Modify ri

|@:I

e

g sync

P

Member of the Helmholtz Association

JUWELS

a's

JURECA-DC

aalhts

JUSUF

East-west fabric

W

In preparation:
|O statistics
included in job reporting

100 GE Ethernet fabric

JUST: LCST

JUST: DATA

IJ JULICH

Forschungszentrum



1 8 openstack

NFS NFS
finiband
Object Store:
« Supports Amazon S3 and openstack Swift protocoll /\
« Separate data project \\OBECT/
+ Client environment prepared on JUDAC

IBM Spectrum Scale

Member of the Helmholtz Association
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OBJECT STORAGE SERVICE

Any client in the Internet
JUDAC offers CLI for Swift & S3

)
%,
s,
*
Yo
%
RX
<. %
. )
Client — % %
User Access via Swift or S3 '% Cx
h Yy
< »"o
)
% (J
Security
Token
GPFS cluster
1 BuildingBlock (10PB)
1 Object Storage Server
S .Mr:'é
- = // ---------------- %
Manage
——

- —
N R

—

JSC Storage Cloud | cregentiafor opject | 'J JULICH

Storage Access

Member of the Helmholtz Association Forschungszentrum



JSC DATA MOVER SERVICE

Webinterface

https://central-webapp.fenix-ri.eu/oidc/verify ;
3 node cluster |
i

-_—— -

Use Client T

— nd Client

available on JUDAC
CLl interface

SRR
R
=
o
>
o

aration: i s
In prep teqration JSC Storage Cloud  Gedena for esysen” | Filesystems
SLURM inted Access Access |

____________

IJ JULICH
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e Exascale System JUPITER
,Joint Undertaking Pioneer for Innovative and Transformative Exascale Research”

e Procured by EuroHPC, hosting site Julich
e Modular Supercomputer Architecture (MSA)
e Includes FLASH module as $SCRATCH
e Contract signed?
e« JUST & Exastore procurement started
e JUST 6 as the successor of JUST 5
e Exastore is in-kind contribution of Julich to JUPITER

 ,One Exabyte for one Exascale” (spinning disk & Tape)

@) JULICH
Member of the Helmholtz Association J Forschungszentrum
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