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Agenda

- HPC Storage World – a case study

- HPC Storage Ecosystem – a Bull's perspective
– High Performance Storage system
– Parallel File System
– HSM

- Trends in HPC Storage
- Q/A 



HPC Storage World – a case study



4 ©Bull, 2010 IDG StorageWorld 2010 Praha

GENCI-CCRT  Cluster  Global Architecture

 

72 CN

CN        =
CN CN CN CN CN CN CN CN

CN CN CN CN CN CN CN CN

CN CN CN CN

CN CN CN CN

CN CN CN CN

CN CN CN CN CN CN CN CN

CN2 CN2

 

36 CN

CN2        =
GPU
CN

 

18 CN
18 GPU

GPU
CN        =MNGT

MDS

MNGT

MDS

IOIO IO IO IO
IOIO IO IO IO

IOIO IO IO IO
IOIO IO IO IO

500TB on
DDN 9550

3x CISCO 6509

6 x 10Gb Ethernet links
For Backbone

Backbone network

GPU Processing Unit

Compute Units

HA Admin Unit HA Admin Unit



HPC Storage Ecosystem – a Bull's perspective
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Which Storage for a Parallel File System

- A performant storage subsystem  
● A good storage subsystem with sequential IOs  in Read and Write  

operations ( 1 GB/s to 10 GB/s)
● A good ratio  MB/s per Terabyte ( max performance for a minimal number 

of disks) 
● The storage susbsytems have to be big enough and modular to be 

coherent with the parallel filesystem ( reducing the complexity).

- A dense storage subsystem  
● A good  ratio performance / m2 used (density of the controllers, dense 

disk drawers )
● A controlled and quantified  power consumption 

-  A reliable storage subsystem
● A storage subsystem without « SPOF »
● Redundant Controllers, batteries, saved cache memory
● RAID disk groups  , data control mecanism,  Hot spare disks



Storage and Parallel File Systems
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High Capacity and Access Mode

File mode 
Storage

NFS, CIFS

Block mode 
Storage

Parallel File System 
(Lustre, GPFS…)

CAS Storage
API  upload, 
download

NAS
EMC² Celerra, 
NetApp FAS, 
PANASAS ..

SAN
DDN, LSI, EMC² 

CX4

CAS
EMC² Centera 

Performances
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 Bull HPC  Storage
Perform

ance
Perform

ance HDDsHDDs  

4 FC4 Ports4 FC4 Ports
Up to 144HDDUp to 144HDD

105 TB net105 TB net
4 to 24 FC8 Ports4 to 24 FC8 Ports

Up to 480 HDDUp to 480 HDD
340 TB net340 TB net

CX4-240CX4-240
CX4-120CX4-120

Optima1500Optima1500

DDN S2A 9900DDN S2A 9900

DDN S2A9550DDN S2A9550

  9550 9550 
  8 FC4  Ports8 FC4  Ports

Up to 1200HDDUp to 1200HDD
1.2 PB (raw)1.2 PB (raw)

GB/sGB/s  

1,51,5  

11  

0,50,5  

2,52,5  

120120  

CX4-480CX4-480

1010  

  9900 9900 
  8 FC8 Ports8 FC8 Ports

Up to 1200HDDUp to 1200HDD
1.2 PB (raw)1.2 PB (raw)

4  to 20 FC8  4  to 20 FC8  
PortsPorts

Up to 240 HDDUp to 240 HDD
165 TB net165 TB net

2,52,5  

1010  

Optima1500Optima1500

120120  

4 FC8 Ports4 FC8 Ports
Up to 120HDDUp to 120HDD

120TB raw120TB raw

DDNDDN 6620 6620

DDN SFADDN SFA
  SFA SFA 

  16 FC8 Ports16 FC8 Ports
Up to 1200HDDUp to 1200HDD

2.4 PB (raw)2.4 PB (raw)
6

480480  
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EMC CX4 and DDN 9900 High Availability system 

CX4

Add 1 CX4 for the journal storage  for every 
bunch of 3 IO cells (DDN9900)

MDS
-FS1

MDS
-FS2

OSS
-FS1

OSS
-FS2

OSS
-FS3

OSS
-FS4

OSS
-FS5

OSS
-FS6

IB switch 
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Educ/Research Industry Aerospace/Defence Other

… and many others

Worldwide references in a variety of sectors

http://images.google.fr/imgres?imgurl=http://www.cml-group.com/images/logo_airbus.jpg&imgrefurl=http://www.cml-group.com/custom.html&h=154&w=200&sz=8&hl=fr&start=1&tbnid=SG_6BYJON_ME1M:&tbnh=80&tbnw=104&prev=/images%3Fq%3Dlogo%2Bairbus%26svnum%3D10%26hl%3Dfr%26lr%3D%26sa%3DX
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High capacity storage  systems features  

Large disk space ( terabytes to Petabytes) with a global 
namespace for end users

 

IOs for high capacity storage systems require a high sequential 
throughput thus an optimal use of the storage hardware.
The high capacity storage systems are caracterized by:

- High performance storage array or multiple performant 
storage arrays 

- Large disk space ( terabytes to Petabytes) with a global 
namespace for end users

- A performant data communication infrastructure 
( sometimes complex) 

 

The parallel filesystems fulfill these requirements
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Parallel File Systems

- Performance scaling linearly with the addition of storage 
subsystems under the same  filesystem. 

- File system performance close to the raw maximal  
performance of the storage subsystems (very few loss 
through the software layers).

- Ability to use different storage subsystems under a single 
filesystem

- Optimized management of multiple  clients accessing the 
data. 



14 ©Bull, 2010 IDG StorageWorld 2010 Praha

•Block I/O Disk Services
•FC (SAS, SATA, SSD …)

Cluster Architecture with a Parallel File System

•Physical I/F Options
•Infiniband 

IO nodes  

•Storage subsystems
•High availability IO cell

Compute nodes
●Parallel File System

● Lustre
•Stripped file system 
across the different 
storage subsystems
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Lustre   I/O cell 

R423 Xeon Server R423 Xeon Server

IB Network

OSS OSS

 FC 8Gb links

R423 Xeon Server

MDSOSS

OSS: Lustre Object storage server

MDS: Lustre MetaData server



Trends in HPC Storage
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Trends in HPC storage

- New controllers architecture with the multi CPU and multi 
cores: A software Raid controller is running on one CPU 
and an Application server ( Lustre OSS, GPFS, NFS 
server …) is running on another CPU.

- New level of cache with SSDs in the controller to boost 
the performances with IO burst 
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Data Direct Networks Janus Appliance architecture

CPUCPU

Virtualization layer

CPU CPU

• All I/O Node to Storage Controller interconnect 
components eliminated.
• Protocol overhead and conversions reduced
• Shared memory space
• High-speed internal connections

Janus

I/O Node

  Storage Controller

HCA/HBA

SFP/XENPACK/XFP

Today

Storage 
Controller domain 

Application 
domain
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IO paths with application server in the controller

 

clientTraditionnal hca/nic Switch hca/nic Server HBA San
switch HBA Storage

Latency

Traditionnal

Application
Server in the 

controller
client hca/nic Switch

SwitchSwitch hca/nic

hca/nic Storage controller 
Raid controller +

Application server

Application
Server in the 

controller

Less protocol conversion
Reduction of the latency
More IOPS
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Trends in HPC storage – future HSM over Lustre project

- Best of two worlds

● Lustre filesystem – size from some TB to few PB
● External HSM – size from lots of TB to many PB

- Add a high performance and scalable access to HSM 

- Extend Lustre disk space in economical way

- Backup Lustre data in a resilent and stable archiving 
system
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Trends in HPC storage – Mobile Data Center

All types of 19-inch 
computer hardware:

servers, storage, networks

Complete turnkey 
solution  

600 kW
240 Tflops
18 Pbytes

Transportable
container

Modular
 Buy outright or 

lease
Speedy deployment

Capable of hosting  
bullx servers, voted 
HPC product of the 

year   
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