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JUROPA+HPC-FF

JUGENE, 1 PFlop/s
300 TFlop/s

- 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
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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) based on DDN IME
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)
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JUSTTSM

IBM Spectrum Scale
(GPFS)

’

P

IBM Spectrum Protect

| B openstack

NFS NFS

Backup/Archive Infrastructure:
+ ~ 370 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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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

Characteristics:
» 75 PB gross capacity (spinning 10 TB disks)
* GPFS-GNR based

. * Available on all computes/logins

Member of the Helmholtz Association

NFS

HSM

Backup
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| B openstack

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

ifiniband

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

\—

IBM Spectrum Scale

NFS e
A
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Internal Storage:

» Block storage provider for openstack VMs

+ Container images

+ various others (minor) storage consumers
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openstack

NFS NFS

High Performance Storage Tier:

+ $CSCRATCH: cache on top of $SCRATCH (GPFS)
» 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
* DDN Infinite Memory Engine
* Native interface and FUSE mount point
» Available on logins and compute of

* JUWELS (cluster & booster)

+ JURECADC

N * JUSUF cluster

NFS 4
A

2>
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NFS NFS

finiband

Object Store:

« CES-Object Store /\

» Supports Amazon S3 and openstack Swift protocoll \\OBECT/
» Separate data project

. 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
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JSC DATA MOVER SERVICE

Webinterface

https://central-webapp.fenix-ri.eu/oidc/verify

3 node cluster |
;

PR, \E—
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Use Client T ——

—> nd Client

available on JUDAC
CLl interface
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ration: . . .
In prepa ration JSC Storage Cloud  Sedenia for ereapr | Filesystems
SLURM |nteg Access Access
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CHALLENGES ON THE WAY TO PRODUCTION

e 2020/2021 setup Object Store using external keystone
e Part of XCST setup
e Separate CES-Object cluster
e Upgrade RHEL 7 + GPFS 5.0.5.4 to RHEL 8 + GPFS 5.1.1.3
* Dependency problems on upgrade RHEL 7 — 8 (TS005854039)
o CES-OBJ failed to start after update (TS006903229)
» Unsupported setup: CES-Object must be part of storage cluster
e 2022: reinstall using 3 CES + 1 BB (single cluster)
e Start production
e S3 V4 protocol not supported (TS010654127)
 Still open, PowerPC-LE problem?

9 JULICH
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CES OBJECT STORE - SUMMARY

e Object store based on GPFS CES Object is in production, but
e CES-Object deprecated
 CES-Object is based on OpenStack Swift, but the trend is Kubernetes OpenShift
 New Storage Scale feature: High Performance Object (HPO, DAS- S3 object access)
e Based on Kubernetes NooBaa (How to integrate)
* no keystone, LDAP, ... support yet
e We are looking in parallel at CEPH based Object store (may be intermediate solution)

e Final solution not decided yet.
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