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: 
¹Aite Group, Algorithmic Trading 2006: More Bells and Whistles, November 2006; 

²TABB Group, Trading at Light Speed: Analyzing Low Latency Market Data Infrastructure, March 2007
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ÅInterconnected nodes

ÅExtensive inter-node 

communication

ÅUltra high speed links

ÅOperations performed 

on one node depend on 

output of operations on 

one or more other  

nodes in the cluster ï

parallelized applications

ÅCrash of single nodes 

impacts operation of 

entire cluster

ÅLocal storage and 

NAS/SAN required

ÅSPOC for 

hardware/software 

management and 

software/application 

distribution and 

maintenance

ÅInterconnected nodes

ÅMinimal to no inter-node 

communication

ÅHigh speed links

ÅOperations performed on 

one node are 

independent of 

operations on any other 

node ïusers or tasks 

distributed across nodes

ÅCrash of one node may 

impact performance of 

cluster, but operation  of 

cluster continues

ÅLocal storage and 

NAS/SAN required

ÅSPOC for 

hardware/software 

management and 

software/application 

distribution and 

maintenance

ÅTwo interconnected 

nodes

ÅNode-to-node 

communication limited to 

ñheart-beatò only

ÅOnly simple cable 

interconnect required

ÅEach node normally 

handles half the workload

ÅIf one node crashes, the 

other node takes over its 

operations; significant 

performance impact

ÅLocal storage and/or 

NAS/SAN

ÅSPOC for hardware 

management; may 

support SPOC for 

software/application 

management and 

distribution 

ÅInterconnected nodes

ÅNo inter-node 

communication

ÅNo special interconnect 

required

ÅNodes operate 

independently, but all 

nodes dedicated to same 

application/ workload

ÅCrash of a node has   no 

impact on operation of any 

other component in the 

server farm

ÅLocal storage and/or  

NAS/SAN

ÅSPOC for hardware 

management only; may 

support SPOC for 

software/application 

management

ÅInterconnected nodes

ÅNo inter-node 

communication

ÅNo special interconnect 

required

ÅNodes operate 

independently, and 

nodes run two or  more 

applications/ workloads

ÅCrash of a node has no 

impact on operation of 

any other component in 

the farm

ÅLocal storage and/or  

NAS/SAN

ÅSPOC for hardware 

management only; may 

support SPOC for 

software/application 

management

ÅInterconnected nodes

ÅNo inter-node 

communication

ÅNodes operate 

independently

ÅCrash of one node has 

no effect on operation of 

any other node

ÅLocal storage or NAS

ÅMay or may not have 

SPOC for hardware 

management

ÅNo connection 

between nodes

ÅNodes operate 

independently

ÅCrash of one node 

has no effect on 

operation of any 

other node

ÅLocal storage or NAS

ÅNo SPOC

Tightly-coupled

Clusters

Loosely-coupled

Clusters

S̆impleò Failover 

Clusters

Single-purpose 

Server Farms

Multi-purpose 

Server Farms

Multiple 

Standalone 

Servers

Standalone 

Networked 

Servers

Note: SPOC = single point-of-control

HPC Clusters

Clusters

Clusters span a range of functionality and applications

Clusters can be configured and deployed to serve a broad range of functions, from server/workload consolidation to high-performance 

parallel computing tasks. 
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Source:  www.top500.org

Semiannual independent 

ranking of top 500 

supercomputers in the world

IBM leads several key TOP500 metrics ...

V #1 System ïDOE/LLNL ïBlue Gene/L (478.2 TF)

V Most in Top500 with 232 systems (46.4%)

V Most installed aggregate throughput with over 

3.134 Teraflops (45%)

V Most in TOP10 with 4 systems (40%)

V Most in TOP100 systems with 37 (37%)

V Fastest machines in USA (BG/L LLNL)

V Fastest machine in Europe (BG/P Juelich)

V Most clusters with 183 out of 406 (45%)

Nov 2007 Aggregate Performance

IBM: 3,134 of 6,963 TF (45%)

IBM

45.0%

SGI

7.3% HP

23.9%

Other

5.9%

Dell

7.0%

Sun

0.5%

Cray

7.4%

Linux

Networx

1.7%

NEC

1.5%

Nov 2007 TOP500 Entries

IBM leads, followed by HP

IBM, 232

SGI, 22

HP, 166

Other, 27
Dell, 24

Sun, 3

Cray, 14

NEC, 3
Linux

Networx, 9

IBM supercomputing leadership
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24.3 %

7.7 %

17.0 %

20.1 %

25.2 %

29.4 %

CGR

28.1 %

51.9 %

Source:  IDC HPC Server Forecast 02/06  

Clusters growing more than twice as 

fast as overall HPC market

IDC:  HPC Clusters ïA Major New Focus for 
Departmental and Workgroup projected for fastest growth
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Major shift to standard systems ïblade impact not even factored in yet

Customer benefits from scaling horizontally across standard systems

ü Lower up-front costs, Granular scalability, High availability

Entry

23%

Enterprise

Apps

Web

Services

Database

Clusters &

Grids

Legacy &

Big Iron Apps

Scale Out Scale Up
0%

2%

4%

6%

8%

10%

12%

14%

16%

18%

$0-2.9K $3-5.9K $6-9.9K $10-
24.9K

$25-
49.9K

$50-
99.9K

$100-
249.9K

$250-
499.9K

$500-
999.9K

$1M-3M $3M+
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IBM ïMicrosoft in HPC éTo Whom, How

ÁMicrosoft announced MS Windows Compute Cluster 
Server 2003 as generally available June 12, 2006

ÁTargeting the Technical Desktop
4 Assumption: Wherever there is a graphical workstation, there is a 

need for more compute power (e.g. cluster)

4 Microsoft óownsô 80%+ of technical desktop OS space

4 Windows a more ñfamiliarò environment than Linux for these users

ÁSmaller Departmental Clusters
4 MS WCCS 2003 generally targeted at departmental space

ÁIBM and MS-based Clusters

Á IBM provides White Papers with ñBest Recipeò configurations for MS-
based clusters, Web-based instruction, etc.

Á Configuration guides on PartnerWorld site; Microsoft Clusters training 
course online; BP builds and installs clusters

ÁSystem x / Clusters team tightly engaged with the Deep 
Computing organization and BPO

Á Ensuring that we are always working as a team 

Á Working closely with IBM System x, MS Business Partner 
organizations
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Challenges of Clusters

PERFORMANCE PACKAGING

PROCESSORSPOWER

PLATFORM

Unix

Linux

Windows

ÁContinued growth of Linux in machine room

4 Unix offers unique value for certain situations

ÁWindows is everywhere else

4 de facto desktop standard; increasing server capabilities

4 potential to move into the machine room?
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Blade Servers

Disk Storage

Storage 

Networking

Fiber

iSCSI

SAS

Compute Nodes

Storage

Software

ServeRaid

IBM Servers

Core
Technologies
The degree to which a multi-server 

system exhibits these characteristics 

determines if it is a cluster:

- Dedicated private VLAN

- All nodes running same suite of 

apps

- Single point-of-control for:

- Software/application distribution

- Hardware management

- Inter-node communication

- Node interdependence

- Linux operating system

Storage Nodes

Management  Nodes

AMD

Intel®

PowerPC®  

Fiber

SAS

HS21

JS21

LS21

x3550

x3650

x3455

Ethernet

10 GbE

1000 MbE

10/100 MbE

InfiniBand

1X

4X

Specialty

Myrinet

Networks

Multi-core Rack Servers

x3655

x3755

LS41

Processors

QS20

�̃V���³�)�O�D�J�V�K�L�S�´��
HPC Cluster Solution

IBM System StorageÊ 

and TotalStorage®

Linux vs. Windows-�E�D�V�H�G���&�O�X�V�W�H�U�����������¶�V��

4 Cluster 1350 components require 

significant testing in clusters lab in RTP; well 

beyond ñServer Provenò process

4As servers, switches, etc. pass this rigorous 

process, are added to the Cluster 1350 Bill of 

Materials (ñBOMò)

4Testing well underway with Windows 

Compute Cluster Server 2003 (ñCCSò)

4As components ópassô this process, will be 
available in Cluster 1350 running Windows 

OSé.not until then

4Therefore, Cluster 1350 BOM for Windows 

clusters eventually will generally mirror 

Cluster 1350 BOM for Linux (except Power-

based nodes)

An IBM System Cluster 1350 is é


