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Question 21
Please provide a breakdown of the hardware, specifications, and costs used to estimate hardware costs of $17.3 million as cited on 3-14 line 2.  If this differs from “the IBM-proposed server hardware configurations,” (pg. 3-14, line 27) please state why there were differences.
Answer 21
The hardware costs breakdown as follows:
	CC&B Application Server
	$1.3 million

	CC&B Database Server
	$3.3 million

	CC&B Development Server
	$0.7 million

	CC&B Storage
	$3.0 million

	Tape Storage and Tape Servers
	$2.9 million

	Interdata Center Network Expansion
	$1.7 million

	Hardware Replacement in Year 4
	$4.1 million

	Project Management
	$0.1 million

	AFUDC
	$0.2 million

	
	

	Total
	$17.3 million


The attached document “Customer_ToBe_Technical_Arch_Final” contains a description of the hardware included in the $17.3 million and the related specifications.  These costs do not differ from “the IBM-proposed server hardware configurations,” (pg 3-14, line 27).
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1. Production Hardware – CC&B 1.5 Upgrade

1.1. Storage Tier 


		SAN Type / Model:

		STK V2X



		Initial Storage Requirement – Online Database (TB)

		6.7 (uncompressed)



		Initial Monthly Growth Rate – Online Database (TB)

		1.4 (uncompressed)



		Steady State Size (TB)

		50 (uncompressed)





1.2. Database Server – Online Database

		Machine Type / Model:

		IBM z990



		Number of machines / LPAR’s:

		1



		Processor Type:

		CMOS 9S-SOI



		Processor Cores:

		8 (LPAR Weighting 70%)



		Minimum Processor (MHz):

		1200



		Recommended Processor (MHz):

		1200



		Minimum Physical Memory (GB):

		15



		Recommended Physical Memory (GB):

		15



		Minimum HD Size (GB):

		n/a – attached storage



		Recommended HD Size (GB):

		n/a – attached storage



		Operating System:

		zOS 1.6



		Application List:

		(see Technical Requirements Document for a complete list of mainframe software) DB2/7, UC4 Agent, Log Master, TSO Utilities, DB2 Utilities, Mainview, Tape Management Software, Data Accelerator, Top Secret, CA-One, QMF, DFSMS, RMF, FDR, DumpMaster, Insync, CSF, SAS, STARTOOL, Syncsort





1.3. Database Server – Replicated Database


		Machine Type / Model:

		IBM z990 (same physical machine as online database



		Number of machines / LPAR’s:

		1



		Processor Type:

		CMOS 9S-SOI



		Processor Cores:

		8 (LPAR Weighting 15%)



		Minimum Processor (MHz):

		1200



		Recommended Processor (MHz):

		1200



		Minimum Physical Memory (GB):

		7



		Recommended Physical Memory (GB):

		7



		Minimum HD Size (GB):

		n/a – attached storage



		Recommended HD Size (GB):

		n/a – attached storage



		Operating System:

		zOS 1.6



		Application List:

		(see Technical Requirements Document for a complete list of mainframe software) DB2/7, UC4 Agent, Log Master, TSO Utilities, DB2 Utilities, Mainview, Tape Management Software, Data Accelerator, Top Secret, CA-One, QMF, DFSMS, RMF, FDR, DumpMaster, Insync, CSF, SAS, STARTOOL, Syncsort





1.4. Batch Servers – CorDaptix Batch Application


		Machine Type / Model:

		IBM p550



		Number of machines / LPAR’s:

		3



		Processor Type:

		P5



		Processor Cores:

		4



		Minimum Processor (MHz):

		1.6



		Recommended Processor (MHz):

		1.9



		Minimum Physical Memory (GB):

		32



		Recommended Physical Memory (GB):

		64



		Minimum HD Size (GB):

		SAN – 2 physical mirrored boot drives, 40GB or larger



		Recommended HD Size (GB):

		SAN – 2 physical mirrored boot drives, 40GB or larger



		Operating System:

		AIX 5.3



		Application List:

		DB2 Connect, Micro Focus Application Server, UC4 Agent, Patrol Agent





1.5. Batch Servers – Interface: non-Mercator


		Machine Type / Model:

		IBM z990 (same physical machine as online and RDS database)



		Number of machines / LPAR’s:

		1



		Processor Type:

		CMOS 9S-SOI



		Processor Cores:

		8 (LPAR Weighting 70% C-SYS, 15% R-SYS)



		Minimum Processor (MHz):

		1200



		Recommended Processor (MHz):

		1200



		Minimum Physical Memory (GB):

		Shared with database



		Recommended Physical Memory (GB):

		Shared with database



		Minimum HD Size (GB):

		n/a – attached storage



		Recommended HD Size (GB):

		n/a – attached storage



		Operating System:

		zOS 1.6



		Application List:

		(see Technical Requirements Document for a complete list of mainframe software and interfaces) DB2/7, UC4 Agent, Log Master, TSO Utilities, DB2 Utilities, Mainview, Tape Management Software, Data Accelerator, Top Secret, CA-One, QMF, DFSMS, RMF, FDR, DumpMaster, Insync, CSF, SAS, STARTOOL, Syncsort





1.6. Batch Servers – Interface: Mercator

		Machine Type / Model:

		Sun v480



		Number of machines / LPAR’s:

		1



		Processor Type:

		UltraSparc III



		Processor Cores:

		4



		Minimum Processor (MHz):

		900



		Recommended Processor (MHz):

		900



		Minimum Physical Memory (GB):

		16



		Recommended Physical Memory (GB):

		16



		Minimum HD Size (GB):

		72



		Recommended HD Size (GB):

		72



		Operating System:

		Solaris 8



		Application List:

		Mercator/5.1, Mercator 6.7, UC4 Agent, Patrol Agent, DB2 Connect/8.2, IBM MQSeries





1.7. Online Application Servers


		Machine Type / Model:

		Sun v880



		Number of machines / LPAR’s:

		2



		Processor Type:

		UltraSparc III



		Processor Cores:

		8



		Minimum Processor (MHz):

		1050



		Recommended Processor (MHz):

		1050



		Minimum Physical Memory (GB):

		16



		Recommended Physical Memory (GB):

		16



		Minimum HD Size (GB):

		110



		Recommended HD Size (GB):

		110



		Operating System:

		Solaris 8



		Application List:

		Micro Focus COBOL Application Server/2.0.10, Sun C/6.0, Perl/5.005, Java/1.3.1, DB2 Connect/8.2, Tuxedo/7.1, Patrol Agent





1.8. Presentation / Web Servers


		Machine Type / Model:

		Sun 420R



		Number of machines / LPAR’s:

		8



		Processor Type:

		UltraSparc II



		Processor Cores:

		4



		Minimum Processor (MHz):

		450



		Recommended Processor (MHz):

		450



		Minimum Physical Memory (GB):

		4



		Recommended Physical Memory (GB):

		4



		Minimum HD Size (GB):

		2 x 36



		Recommended HD Size (GB):

		2 x 36



		Operating System:

		Solaris 8



		Application List:

		WebLogic/8.1, Jolt/1.2.1, Java/1.3.1, Perl/5.005, SiteMinder Application Server Agent/6.0, Patrol Agent





2. Production Hardware - Replatforming


2.1. Storage Tier 


		SAN Type / Model:

		STK V2X



		Initial Storage Requirement – Online Database (TB)

		6.9 (uncompressed)



		Initial Monthly Growth Rate – Online Database (TB)

		1.5 (uncompressed)



		Steady State Size (TB)

		52 (uncompressed)





2.2. Database Server – Online Database Nodes

		Machine Type / Model:

		IBM p570



		Number of machines / LPAR’s:

		2



		Processor Type:

		P5



		Processor Cores:

		8



		Minimum Processor (MHz):

		1.9



		Recommended Processor (MHz):

		1.9



		Minimum Physical Memory (GB):

		64



		Recommended Physical Memory (GB):

		64



		Minimum HD Size (GB):

		SAN – 2 physical mirrored boot drives, 40GB or larger



		Recommended HD Size (GB):

		SAN – 2 physical mirrored boot drives, 40GB or larger



		Operating System:

		AIX 5.3



		Application List:

		Oracle 10, UC4 Agent, Patrol Agent, LogMiner, Tivoli Storage Manager, Oracle Automatic Storage Manager, Oracle Enterprise Manager, Oracle Tuning Pack, Oracle Diagnostics Pack, SarCheck





2.3. Database Server – Batch Database Nodes


		Machine Type / Model:

		IBM p570



		Number of machines / LPAR’s:

		3



		Processor Type:

		P5



		Processor Cores:

		8



		Minimum Processor (MHz):

		1.9



		Recommended Processor (MHz):

		1.9



		Minimum Physical Memory (GB):

		32



		Recommended Physical Memory (GB):

		32



		Minimum HD Size (GB):

		SAN – 2 physical mirrored boot drives, 40GB or larger



		Recommended HD Size (GB):

		SAN – 2 physical mirrored boot drives, 40GB or larger



		Operating System:

		AIX 5.3



		Application List:

		Oracle 10, UC4 Agent, Patrol Agent, LogMiner, Tivoli Storage Manager, Oracle Automatic Storage Manager, Oracle Enterprise Manager, Oracle Tuning Pack, Oracle Diagnostics Pack, SarCheck





2.4. Database Server – Replicated Database Nodes


		Machine Type / Model:

		IBM p550



		Number of machines / LPAR’s:

		2



		Processor Type:

		P5



		Processor Cores:

		4



		Minimum Processor (MHz):

		1.6



		Recommended Processor (MHz):

		1.9



		Minimum Physical Memory (GB):

		32



		Recommended Physical Memory (GB):

		32



		Minimum HD Size (GB):

		SAN – 2 physical mirrored boot drives, 40GB or larger



		Recommended HD Size (GB):

		SAN – 2 physical mirrored boot drives, 40GB or larger



		Operating System:

		AIX 5.3



		Application List:

		Oracle 10, UC4 Agent, Patrol Agent, LogMiner, Tivoli Storage Manager, Oracle Automatic Storage Manager, Oracle Enterprise Manager, Oracle Tuning Pack, Oracle Diagnostics Pack, SarCheck





2.5. Database Server – Backup / Maintenance Nodes


		Machine Type / Model:

		IBM p550



		Number of machines / LPAR’s:

		2



		Processor Type:

		P5



		Processor Cores:

		4



		Minimum Processor (MHz):

		1.6



		Recommended Processor (MHz):

		1.9



		Minimum Physical Memory (GB):

		32



		Recommended Physical Memory (GB):

		32



		Minimum HD Size (GB):

		SAN – 2 physical mirrored boot drives, 40GB or larger



		Recommended HD Size (GB):

		SAN – 2 physical mirrored boot drives, 40GB or larger



		Operating System:

		AIX 5.3, Tivoli Storage Manager



		Application List:

		Oracle 10, UC4 Agent, Patrol Agent, LogMiner, Tivoli Storage Manager, Oracle Automatic Storage Manager, Oracle Enterprise Manager, Oracle Tuning Pack, Oracle Diagnostics Pack, SarCheck





2.6. Batch Servers – CorDaptix Batch Application


		Machine Type / Model:

		IBM p550



		Number of machines / LPAR’s:

		3



		Processor Type:

		P5



		Processor Cores:

		4



		Minimum Processor (MHz):

		1.6



		Recommended Processor (MHz):

		1.9



		Minimum Physical Memory (GB):

		32



		Recommended Physical Memory (GB):

		64



		Minimum HD Size (GB):

		SAN – 2 physical mirrored boot drives, 40GB or larger



		Recommended HD Size (GB):

		SAN – 2 physical mirrored boot drives, 40GB or larger



		Operating System:

		AIX 5.3



		Application List:

		Oracle Client, Micro Focus Application Server, UC4 Agent, Patrol Agent, SarCheck





2.7. Batch Servers – Interface: non-Mercator


		Machine Type / Model:

		IBM p570



		Number of machines / LPAR’s:

		1



		Processor Type:

		P5



		Processor Cores:

		12



		Minimum Processor (MHz):

		1.9



		Recommended Processor (MHz):

		1.9



		Minimum Physical Memory (GB):

		64



		Recommended Physical Memory (GB):

		64



		Minimum HD Size (GB):

		SAN – 2 physical mirrored boot drives, 40GB or larger



		Recommended HD Size (GB):

		SAN – 2 physical mirrored boot drives, 40GB or larger



		Operating System:

		AIX 5.3



		Application List:

		Oracle Client, UC4 Agent, Log Master, Patrol Agent, SyncSort, CSF, Tivoli Storage Manager, SarCheck





2.8. Batch Servers – Interface: Mercator


		Machine Type / Model:

		Sun v480



		Number of machines / LPAR’s:

		1



		Processor Type:

		UltraSparc III



		Processor Cores:

		4



		Minimum Processor (MHz):

		900



		Recommended Processor (MHz):

		900



		Minimum Physical Memory (GB):

		16



		Recommended Physical Memory (GB):

		16



		Minimum HD Size (GB):

		72



		Recommended HD Size (GB):

		72



		Operating System:

		Solaris 8



		Application List:

		Mercator/5.1, Mercator 6.7, UC4 Agent, Patrol Agent, Oracle Client, IBM MQSeries, SarCheck





2.9. Online Application Servers


		Machine Type / Model:

		Sun v880



		Number of machines / LPAR’s:

		2



		Processor Type:

		UltraSparc III



		Processor Cores:

		8



		Minimum Processor (MHz):

		1050



		Recommended Processor (MHz):

		1050



		Minimum Physical Memory (GB):

		16



		Recommended Physical Memory (GB):

		16



		Minimum HD Size (GB):

		110



		Recommended HD Size (GB):

		110



		Operating System:

		Solaris 8



		Application List:

		Micro Focus COBOL Application Server/2.0.10, Sun C/6.0, Perl/5.005, Java/1.3.1, Oracle Client, Tuxedo/7.1, Patrol Agent, SarCheck





2.10. Presentation / Web Servers


		Machine Type / Model:

		Sun 420R



		Number of machines / LPAR’s:

		8



		Processor Type:

		UltraSparc II



		Processor Cores:

		4



		Minimum Processor (MHz):

		450



		Recommended Processor (MHz):

		450



		Minimum Physical Memory (GB):

		4



		Recommended Physical Memory (GB):

		4



		Minimum HD Size (GB):

		2 x 36



		Recommended HD Size (GB):

		2 x 36



		Operating System:

		Solaris 8



		Application List:

		WebLogic/8.1, Jolt/1.2.1, Java/1.3.1, Perl/5.005, SiteMinder Application Server Agent/6.0, Patrol Agent, SarCheck





3. Disaster Recovery Hardware


The Disaster Recovery environment utilizes the same hardware as listed above for the Production environment.  Any variances or deviations from this infrastructure are listed below by application tier.


4. Test and Development Hardware – CC&B 1.5 Upgrade

The test and development hardware already in place is sufficient for the CC&B 1.5 upgrade work.


5. Test and Development Hardware – Replatforming


The test and development hardware already in place is sufficient for the replatforming work with the exception of the database server.  In the current environment, a logical partition on the z990 mainframe hosts a test and development section with three database instances.  In addition, the mainframe hosted interfaces are developed and tested here.  For the replatforming effort, these database instances will need new hardware to support them.

5.1. Database Server – Test and Development (none RAC nodes)

		Machine Type / Model:

		IBM p550



		Number of machines / LPAR’s:

		3



		Processor Type:

		P5



		Processor Cores:

		4



		Minimum Processor (MHz):

		1.6



		Recommended Processor (MHz):

		1.9



		Minimum Physical Memory (GB):

		32



		Recommended Physical Memory (GB):

		64



		Minimum HD Size (GB):

		SAN – 2 physical mirrored boot drives, 40GB or larger



		Recommended HD Size (GB):

		SAN – 2 physical mirrored boot drives, 40GB or larger



		Operating System:

		AIX 5.3



		Application List:

		Oracle 10, UC4 Agent, Patrol Agent, LogMiner, Tivoli Storage Manager, Oracle Automatic Storage Manager, Oracle Enterprise Manager, Oracle Tuning Pack, Oracle Diagnostics Pack, Tivoli Storage Manager, SarCheck
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