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JSC Supercomputer I/O Infrastructure

JURECA
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#) JULICH
JUQUEEN: Julich’s Scalable Petaflop System ™

= |BM Blue Gene/Q JUQUEEN
IBM PowerPC® A2 1.6 GHz,
= 16 cores 4way SMT per node
= 28 racks (7 rows a 4 racks)
= 28,672 nodes (458,752 cores)
= 5D torus network

= 5.9 Pflop/s peak
5.0 Pflop/s Linpack

= Main memory: 448 TB
= /O Nodes: 248 (27/x8 + 1x32)
= 496 x 10GigE
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Network Infrastructure

= (Cisco Nexus 7018 Switch

Number of slots:18
Bandwidth per slot: 550 Gb/s
Maximum switching capacity: 17.6 Tb/s
Port density @ line-rate

= 10GIgE: 768 ports

= 40 GigE: 192 ports
Redundant supervisors
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Network Infrastructure — Final picture

Storage-Cluster
JUST

64 Storage-Server

IBM x3650M4
A6X10GE 08 100E-LA
42 x10GE,
7.6 TBit'sec aggregated

2 10GE-LAGs
42 x 10GE
Internet i
Judac - DataExchange t el
fabric links &
68x 10GRaseT 24 x 10GBaseSX
Juropa3-Cluster
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BlueGeneQ-SC
JUQUEEN

248 BlueGeneQ
1Onodes
a2 x 10GE LAGs,

9.9 TBit/sec aggregated

Haswell-Cluster
JURECA

090 '

- E

2 x Mellanox SX6036G
gateway-switches with 3 proxy-arp
instances per box

full fat tree

3 x Cisco Nexus 7018
36 TBit/sec actual deployed
forwarding bandwidth

EDR-IB

6 40GE-LAGs
4 6 x 40GE,
2.8 TBit/sec aggregated

|
about 1860 nodes with EDR-HCA alternatel
belonging to one of the three VLANs/pkeys

Ethemet-IB Gateways/Router
(iDataPlex nodes)

QDR-IB
FullFaiTres

2 10GE-LAGs R & iDataPlex GPU-Cluster
42 x 10GE - JuDcl

10GE-LAG
a2 x10GE

Applicaton-Level Gateway for
10GE-LAG BrainScans / HBP
a2 x10GE

Ethamat-Switch Juvis Applicaton-Level Gateway| DEEP-Cluster
mel
10/1GE Visualisierungs- Clustered GPFS

Cluster
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)
I/0O-node cabling (8 ION/Rack)

Blue Gene/Q

©IBM 2012
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Application View to Parallel 1/0 LIS

Parallel application

SIONIib

shared H
‘VV

local

POSIX I/O

Magic

Parallel file system
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File /0 to GPFS on JUQUEEN(I) L

proeered BGQ CN|{ §Bcea cNijBeQ CN
ioBridge node § fioBridge node

( 10 size| paratetsm [}

BG/Q CN : CNK

BG/Q Network (dual 2GByte/s raw)

BG/Q 5D torus BG/Q ION : SYSIOD Iarge_region_size

CN<ION
links |+ 2xBG/Q CN<«:ION links in [

pagepool (streams

prefetch threads
4
[ ]
4

{ apestan |

R M : (2GByte/s raw, 1.8GByte/s d:

l/O-
Forwarding

2% 10GbE links out
10 GbE Network (2 ports per ION) [or QDR IB network (1 port per ION) ]

CL]
e

<o

OS Adapter / Disk hdisk dd
Device Driver adapter dd

: 0(10...100)

S
t-HE

NSD | NSD_

GPFS serverBB1 { { GPFSserverBB2 i GPFS server BBn

© IBM 2012
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Declustered
RAID

21 stripes
(42 strips)

[T T I T]

7 stripes per group
(2 strips per stripe)

>
49 strips

3 1-fault-tolerant
groups

3 groups  spare 7 spare
6 disks disk strips
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Declustered RAID Rebuild Example - Single Fault

failed disk

v

failed disk

ii 1

Disk failure causes disk rebuild
=>» Volume degraded for a long time
=>» performance impact for file system

time

Rd Wr

Parallel 1/O and Portable Data Formats

-
[

time

Rd-Wr

Disk failure causes strips rebuild
=>» all disc involved
=>» Volume degraded for a short time
=>» minimized performance impact
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