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	Cluster 1350 Building Block
Machine type - model / feature

Cluster function

System packaging
	IBM ~® xSeries®  335 

8676-L1X, L2X, M1X, M2X, 

G1X, G2X

compute node

rack drawer (1U)
	IBM ~ xSeries 345

8670-L1X, M1X, G1X
management node

rack drawer (2U)
	IBM ~ xSeries 345

8670-L1X, M1X, G1X
compute or storage node

rack drawer (2U)

	Number of servers per cluster (min/max)
	 2  / 511c 
	1 / 1
	0 / 32 

	Microprocessor type
	Intel® Xeon™
	Intel Xeon
	Intel Xeon

	# of processors/system
	1 or 2
	2
	1 or 2

	Clock rates available 
	 2.8, 3.06, 3.2 GHz
	2.8, 3.06, 3.2 GHz

	2.8, 3.06, 3.2 GHz



	System memory (standard/maximum)
	512MB / 8GB a
	512MB / 8GB a
	512MB / 8GB a

	Level 2 (L2) cache 
	512KB / 1MB b
	512KB / 1MB b
	512KB / 1MB b

	Reliability, availability, serviceability
	
	
	

	ECC memory
	X
	X
	X

	Service processor
	X
	X
	X

	Light path diagnostics
	X
	X
	X

	Hot-swappable disks e
	X
	 X
	X

	Redundant hot-plug power
	-
	O
	O

	Redundant hot-plug cooling
	-


	O


	O



	Capacity
	
	
	

	Maximum PCI slots available
	2 PCI-X (64-bit)
	5 PCI-X (1 32-bit, 4 64-bit)
	5 PCI-X (1 32-bit, 4 64-bit)

	Maximum PCI bus speed (MHz)
	100
	133
	133

	Disk bays (standard / optional)
	1 / 1
	1 / 5
	1 / 5

	Minimum / maximum internal SCSI 

disk storage 
	36.4GB / 293.6GB
	36.4GB / 880.8GB
	36.4GB / 880.8GB

	Minimum / maximum internal IDE 

disk storage
	40GB / 240GB
	-
	-

	Cluster interconnect
	
	
	

	Gigabit Ethernet
	X 
	X
	X



	Myrinet™-2000
	X
	-
	X

	TopSpin® Infinband
	X
	-
	X

	Communications and connectivity
	
	
	

	Serial/asynchronous
	X
	X
	X

	10/100 Mbps Ethernet 
	X
	X
	X

	Gigabit Ethernet 
	X


	X


	X



	Systems management
	
	
	

	Remote Supervisor Adapter 
	X
	X
	X

	Storage interfaces
	
	
	

	IBM Single Channel Ultra320 SCSI 
	X
	X
	X

	ServeRAID-6I Ultra320 SCSI
	-
	X
	X

	ServeRAID-6M Ultra320 SCSI
	X
	X
	X

	ServeRAID-5I Controller 7 – Ultra320 or 160
	X
	X (PCI slot 2 only)
	X (PCI slot 2 only)

	IBM TotalStorage® FC-20133
	X
	X
	X


	Cluster 1350 Building Block

Machine type - model / feature

Cluster function

System packaging
	IBM ~ BladeCenter™ HS20

8832- L1X, 31X, G1X

compute node

rack drawer

(7U/14 server blades)
	IBM ~ 325
8835-21X, 22X, 31X, 32X,
51X, 52X, 61X, 62X, 71X, 72X
compute or management node

rack drawer  (1U)

	Number of servers per cluster (min/max)
	2 / 511 c
	2 / 512 c

	Microprocessor type
	Intel Xeon
	AMD Opteron™

	# of processors/system
	1 or 2
	1 or 2

	Clock rates available 
	 2.8, 3.06, 3.2 GHz
	1.4, 1.6, 2.0, 2.2, 2.4 GHz

	System memory (standard/maximum)
	512MB / 8GB a
	1GB / 12GB a

	Level 2 (L2) cache 
	512KB\1MB b
	1MB b

	Reliability, availability, serviceability
	
	

	ECC memory
	X
	X

	Service processor
	X
	X

	Light path diagnostics
	X
	-

	Hot-swappable disks 
	O
	X

	Redundant hot-plug power
	X
	-

	Redundant hot-plug cooling
	X
	-

	Capacity
	
	

	Maximum PCI slots available
	1 PCI-X (64-bit)
	2 PCI-X (64-bit)

	PCI bus speed (MHz)
	100 (I/O expansion card connection)
	100

	Disk bays (standard / optional)
	-
	1 / 1

	Minimum / maximum internal SCSI 

disk storage 
	0GB / 146.8GB (with

optional storage expansion unit)
	36.4GB / 293.6GB

	Minimum / maximum internal IDE 

disk storage 
	40GB / 80GB per blade
	80GB / 240GB

	Cluster interconnect
	
	

	Gigabit Ethernet
	X (standard)
	X

	Myrinet-2000
	X
	X

	TopSpin Infinband
	-
	X

	Communications and connectivity
	
	

	Serial/asynchronous
	X
	X

	10/100 Mbps Ethernet 
	-
	X

	Gigabit Ethernet 
	X
	X

	Systems management
	
	

	Remote Supervisor Adapter 
	-

(Management Module

standard in each chassis)
	X

(Imbedded systems management processor)

	Storage interfaces
	
	

	IBM Single Channel Ultra320 SCSI 
	O
	-

	ServeRAID-6I SCSI Controller
	-
	X

	ServeRAID-6M Ultra320 SCSI
	-
	X

	ServeRAID-5I Controller 7 
	-
	-

	IBM TotalStorage FC-2-133
	O
	-


IBM ~ Cluster 1350 building blocks include:
Server Nodes


8676 - L1X, L2X, M1X, M2X, G1X, G2X


xSeries 335, compute node

8670 - L1X, M1X, G1X




xSeries 345, management node


8670 - L1X, M1X, G1X  




xSeries 345, compute/storage node


8835 - 21X, 22X, 31X, 32X, 51X, 52X, 61X, 62X,

e325, compute node


           71X, 72X








8832 - L1X, 31X, G1X
 



BladeCenter HS20, compute node

Interconnect options


Gigabit Ethernet


Myrinet-2000 


TopSpin Infiniband
Racks


1410-42X 

          
IBM ~ Cluster 42U Enterprise Rack


1410-25X


IBM ~ Cluster 25U Enterprise Rack


1417-1LX


IBM ~ Cluster 11U Enterprise Rack

External storage options

1722-60U*

          IBM FAStT600 Storage Server

24P8066

          IBM FAStT600 Two EXP700 Attachment

24P8215

          IBM FAStT600 w/Turbo Attachment

24P8149

          IBM FAStT 1st EXP700 Attachment

24P8151

          IBM FAStT 2nd EXP700 Attachment

1742-90U*

          IBM FAStT900 Storage Server Model

1742-1RU*

          IBM FAStT700 Storage Server Model 1RU (Fibre Channel-attached) (4U)

1740-1RU*

          IBM FAStT EXP700 FC Expansion Unit 


1733-1RU

          IBM FAStT EXP400 Ultra320 SCSI Expansion Unit 


1733-1RU

          IBM EXP Ultra 320 SCSI Expansion Unit

1710-10U

          IBM FASt EXP100 Storage Expansion
*  In Europe / Middle East / Africa:  1722-60X; 1742-90X; 1742-1RX; 1740-1RX
Software 
The Cluster 1350 supports the following Linux Distributions:

· RHEL 3.0 

· RHEL 3.0 WS 32 bit (all managed nodes) and WS 64 bit (e325-managed nodes)

· RHEL 3.0 ES 32 bit (e325 management node)

· RHEL 3.0 AS 32 bit (x345 management node) and AS 64 bit (e325 management node)

· SLES 8 

· SLES 8 32-bit (all nodes except e325 management node)

· SLES 8 64-bit (all e325 nodes including management node) 

The following software is available for the Cluster 1350: 

 Linux Cluster Install Tool (LCIT) V3.2

 IBM Cluster Systems Management (CSM) for Linux V1.3.3
 IBM General Parallel File System (GPFS) for Linux V2.2 (optional)
IBM ~ Cluster 1350 node scalability:
The minimum and maximum number of nodes per Cluster 1350 is shown in the following table.  Larger clusters are available through special order.
	Type of Node
	Minimum 
	Maximum 

	Compute Node 
	2
	511

	Management Node 
	1
	   1

	Storage Node 
	0
	  32

	Total Nodes in Cluster 1350
	3
	512


Footnotes

X = Supported

 - = Not supported

O = Optionally Available

a = Shared memory

b = Per processor (model dependent)

c = Larger clusters available via special order

d = 2 to 512 as cluster node

	IBM services
IBM services provide the capabilities and solutions needed to manage virtually every aspect of an open systems environment and at any level chosen. They complement the support already included with IBM ~ Cluster 1350 systems.  IBM world-class services and support allow you to better manage resources and focus on what matters most – your business.
The Cluster 1350 includes on-site hardware installation and setup.  Customers must obtain the required version of the Linux operating system as specified by IBM, and may choose to have IBM install Linux and CSM using optional fee-based Linux cluster installation services, have this service performed by a qualified business partner, or install it themselves.  The additional Linux cluster installation services may include customization of the cluster to meet specific customer needs, on-site skills transfer and troubleshooting, project management services for complex cluster installations, and installation of additional software.  IBM also offers Support Line for Linux clusters, which extends the maintenance support provided with the Cluster 1350 and includes support for IBM hardware and software, Linux operating system and Open Source, and non-IBM components integrated into the solution.
Project support services
 Operating system porting/conversion

 Operating system migration assistance

 Systems integration

 IBM and non-IBM software customization

 IBM application development

 Site planning services

Continuing support services
 Customer Support Center services

· Electronic/voice

· IBM and non-IBM hardware and software

 On-site software maintenance support

 Capacity planning

 Maintenance services, including multivendor environment

 Technical/application specialists

 Network custom services

 Education


	IBM financing
IBM Global Financing provides an additional incentive. An array of attractive and flexible financing programs eases the acquisition of new technology and helps protect from the risk of obsolescence. Financing may be available to credit-qualified customers.  Rates are based on credit rating, financing terms, and other options. Other restrictions may apply.
More information
 Contact your IBM marketing representative or IBM Business Partner.

 Access http://www.ibm.com/eserver/clusters on the Internet to get to the IBM ~ cluster page1.

 Product announcement letters containing more details on hardware and software offerings are available at http://www.ibm.com/common/ssi.
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All Rights Reserved
This document was developed for products and/or services offered in the United States. IBM may not offer the products, features, or services discussed in this document in other countries.  The information may be subject to change without notice. Consult your local IBM business contact for information on the products, features and services available in your area.
All statements regarding IBM future directions and intent are subject to change or withdrawal without notice and represent goals and objectives only.
IBM, the IBM logo, the e-business logo, ~, BladeCenter, TotalStorage and xSeries are trademarks or registered trademarks of International Business Machines Corporation in the United States or other countries or both.  A full list of U.S. trademarks owned by IBM may be found at
http://www.ibm.com/legal/copytrade.shtml.
Linux is a registered trademark of Linus Torvalds in the United States, other countries or both.

Intel and Xeon are trademarks or registered trademarks of Intel Corporation or its subsidiaries in the United States and other countries.  
AMD Opteron is a trademark of Advanced Micro Devices, Inc.  
Myrinet is a trademark of Myricom, Inc.  
Topspin is a registered trademark of Topspin Communications, Inc.

Other company, product, and service names may be trademarks or service marks of others.
IBM hardware products are manufactured from new parts, or new and used parts. Regardless, our warranty terms apply.
Photographs show engineering and design models. Changes may be incorporated in production models.
Copying or downloading the images contained in this document is expressly prohibited without the written consent of IBM.
This equipment is subject to FCC rules. It will comply with the appropriate FCC rules before final delivery to the buyer.
Information concerning non-IBM products was obtained from the suppliers of these products.
Questions on the capabilities of the non-IBM products should be addressed with the suppliers.
1 The IBM home page on the Internet can be found at http://www.ibm.com.
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