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Hardware View 
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JURECA: Jülich’s Multi-Purpose System 

Jülich Research on Exascale Cluster Architectures 

Vendor: T-Platforms 

1884 compute nodes in 34 racks 

Dual-socket Intel Xeon E5-2680 v3 Haswell CPUs 

24 cores @ 2.5 GHz (up to 3.3 GHz boost) 

480 GFlop/s peak 

RDIMM DDR4 2133 MHz 

128 GiB in 1605 thin nodes 

256/512 GiB in 196 fat nodes   

Mellanox EDR InfiniBand (100 Gb/s) 

Two-level non-blocking fat tree 

Two Gateway switches for storage connectivity 

2x 18 port FDR/40GigE gateway  100 Gb/s to JUST  



Parallel I/O and Portable Data Formats 6 

JUST: GPFS Storage Cluster 

Juelich Storage Cluster 

GPFS-Filesystems 

$WORK 

Capacity: 5.3 Pbyte, up to 200 GB/sec  

$HOME (/home[a-c]) 

Capacity: 3x 600 Tbyte, 12 GB/sec  

$ARCH (/arch, /arch2) 

Capacity: 2x 600 Tbyte, 12 GB/sec  

33 Building blocks:  

Lenovo GPFS Storage Server solution 

2 x x3650 M4 server 

232 NL-SAS disks (2TB) 
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Software View 

   





Parallel I/O and Portable Data Formats 15 

File I/O to GPFS on JURECA 

© IBM 2012 
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File I/O to GPFS on JUQUEEN(II) 

CIOD 
 

  

     ION Linux 
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GPFS Storage Server 
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GPFS Storage Server – Building Block 

JBOD

Disk Enclosure

x3650 M4 Server

GSS 24: Light and Fast
2 x3650 servers + 

4 JBOD 20U rack

GSS 26: HPC Workhorse
2 x3650 servers + 

6 JBOD Enclosures, 28U 
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GPFS Storage Server – Building Block 

GSS 

Model
JBODs
(60 slots)

Disk 

Size

Gross 

Capacity

Spare 

Capacity

8+2P   Net 

Capacity

8+3P   Net 

Capacity

GSS-24 4

2 TB 464 TB
(4*58*2TB)

2 disks

per DA

(one DA 

has 

58 disks)

358 TB
(4*56*2TB*(8/10))

326 TB
(4*56*2TB*(8/11))

3 TB 696 TB
(4*58*3TB)

538 TB
(4*56*3TB*(8/10))

489 TB
(4*56*3TB*(8/11))

4 TB
(GSS v1.5)

928 TB
(4*58*4TB)

717 TB
(4*56*4TB*(8/10))

652 TB
(4*56*4TB*(8/11))

GSS-26 6

2 TB 696 TB
(6*58*2TB)

538 TB
(6*56*2TB*(8/10))

489 TB
(6*56*2TB*(8/11))

3 TB 1044 TB
(6*58*3TB)

806 TB
(6*56*3TB*(8/10))

733 TB
(6*56*3TB*(8/11))

4 TB
(GSS v1.5)

1392 TB
(6*58*4TB)

1075 TB
(6*56*4TB*(8/10))

977 TB
(6*56*4TB*(8/11))
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Physical Disk 

External RAID Controller 

GPFS File System 

Application 

GPFS Native RAID - Motivation 

• Performance degradation on 
disk rebuild 

• Silent data corruption  

Physical Disk 

GPFS File System 
GPFS Native RAID 

Application 

• Fast disk rebuild using 
Declustered RAID 

• End-to-End data integrity 
(checksums, version no)  

Classical  New approach  
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GPFS Native RAID (GNR) - Features 

• End-to-end checksums against silent data corruption 

• Declustered RAID  

• RAID codes: 

• 3-way/4-way replication 

• 8+2p/8+3p Reed Solomon 

• Recovery Groups (failover) 

• Disk hospital 

• Diagnoses errors/faults in storage subsystem  
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Questions? 

   


