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2. Legal Notice

Information contained herein is for Internal Use and may be used only for business purposes authorized by Citigroup.

CITI, CITIBANK, CITICORP, CITIGROUP and the Umbrella Device are trademarks and service marks of Citicorp and are used and registered throughout the world. Citibank, Citicorp, Citigroup and their subsidiaries also claim rights in certain other trademarks and service marks contained in these pages.

3. Contact

Please address any comments or questions regarding the information contained in this document via e-mail to the *GT EMEA Distributed Storage Projects & Integration distribution list.

4. Latest Versions

It is recommended that the latest version of the document be used. Please contact the SAN Projects & Integration team at the above listed e-mail address to obtain the latest version. Newer versions may include expanded scope, or comments on issues discovered.
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5. Executive Summary

Citigroup’s London SAN infrastructure initially consisted of two tiers of storage, Tier-1 (RAID-1 replication) and Tier-2 (RAID-1 Local). In response to requests from application teams for lower cost storage options, a new tier, Tier-4 Enterprise Lite (RAID-5 Local), has been introduced. This document provides a high-level description of each tier including chargeback costs, replication, performance and guideline for use.

SAN Storage Options

	Tier
	Description
	Replication
	Performance
	Use
	Chargeback Rate

 (raw/GB)  per month

	Chargeback Rate 

(PROD + COB)

(useable/GB) per month

	Tier 1
	Enterprise w/replication
	Yes
	High
	Prod / UAT
	£2.89
	£11.56

	Tier 2
	Enterprise
	No
	High
	Prod / UAT
	£2.60
	£5.20

	Tier 3
	Enterprise Lite w/replication
	Yes
	Medium
	Prod / UAT
	£1.19
	£2.68

	Tier 4
	Enterprise Lite
	No
	Medium
	Prod / UAT / Dev
	£0.90
	£.1.01


Table 1: Available London Storage Tier Options

Tier-1 Enterprise with Replication

Enterprise with Replication provides the highest level of data protection, performance and replication functionality of all the possible London Storage Tiers. This tier is currently the only available tier in London for applications that require D/R COB SAN replication. Data is locally and remotely mirrored, i.e. 2-copies of data are made at each site. Replication options include local (TimeFinder Clones) and remote (SRDF) data replication options.

Summary:

1) This solution provides high performance and local/remote replication functionality

2) Storage is locally and remotely mirrored providing four copies of data

3) This solution is the only solution available providing remote off-site synchronous replication. Any applications that require remote off-site replication must reside on Tier 1 storage

4) UAT servers that wish to match production performance may use this tier in addition to production servers
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Tier-2 Enterprise (No Remote Replication – Local Storage)

Enterprise provides the same performance as the Enterprise with Replication option, however this option does not provide any remote replication functionality. Data is locally mirrored, i.e. 2-copies of data. No remote D/R COB replication options are available although the local (TimeFinder Clones) data replication option is available.

Summary:

1) This solution provides high performance 

2) Storage is locally mirrored providing two copies of data

3) Ideal for production servers that do not require remote replication, UAT servers and development servers with high performance requirements
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Tier-3 Enterprise Lite with Replication

Enterprise Lite with Replication provides a lower cost option than Enterprise with Replication. This solution is a lower performing solution. Data is protected through RAID-5 that results in higher data utilization rates (87.5%) as opposed to 50% utilization with the Enterprise and Enterprise with Replication options. 

Summary:

1) This solution provides medium performance 

2) Storage is protected by a parity volume, thus, applications charged at 1.125

3) Ideal for UAT and production servers 
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Tier-4 Enterprise Lite

Enterprise Lite provides a lower cost option than the Enterprise and Enterprise with Replication options with no data replication functionality. Data is protected through RAID-5 that results in higher data utilization rates (87.5%) as opposed to 50% utilization with the Enterprise and Enterprise with Replication options. 

Summary:

4) This solution provides medium performance 

5) Storage is protected by a parity volume, thus, applications charged at 1.125

6) Ideal for development, UAT and production servers that do not require replication
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6. Data Replication Technology Options

SRDF (Symmetrix Remote Data Facility)

SRDF is the storage replication software that automatically and transparently replicates data from one datacenter to another. A production server in CGC automatically makes changes to two separate disks locally to protect against drive failures. At the same time, these changes are automatically transferred and updated synchronously to the remote RDC D/R COB site. With this option 4 synchronous copies of the data are kept.
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TimeFinder Clones

TimeFinder Clones is the storage replication software that automatically and transparently replicates data within a single disk array. In principle TimeFinder Clones replicate within a disk array and SRDF replicates between two or more disk arrays. With this option three copies of the data are kept, two synchronous copies of the production data. The third copy, may be split and resynchronized to provide

1. non-disruptive copies for instantaneous backups. Instead of backing up a server over several hours, a snapshot of the data may be made on the Clone. This Clone is then presented to a backup server to be backed up. The interruption to the production server is several minutes for an instant backup copy.

2. non-disruptive reporting. Instantaneous Clone copies may be made to provide near-real-time copies of production data for reporting or UAT testing.
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� Rates accurate as of 18 December 2006 and may change. Please check with FINCON to confirm the current accurate rates.
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