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[bookmark: _Toc288551313][bookmark: _Toc523878297][bookmark: _Toc436203377][bookmark: _Toc452813577]

[bookmark: _Toc340815693]Introduction
[bookmark: _Toc105907880][bookmark: _Toc106079190][bookmark: _Toc106079515][bookmark: _Toc106079784][bookmark: _Toc107027560][bookmark: _Toc107027770][bookmark: _Toc288551314][bookmark: _Toc340815694]Purpose of Capacity Plan
This capacity plan provides an analysis of existing service capabilities and best-estimate funding requirements for the year. The analysis is based on trends of the existing support resources, current and expected SLA requirements, and currently understood plans for improvement from the service owners and Service Level Management.
In the initial stages however, this capacity plan will provide metrics and near-term (3-6 month) funding requirements until the enough data is available to understand and be able to predict consumption of service resources.
[bookmark: _Toc288551315][bookmark: _Toc340815695]Service Overview
[bookmark: _Toc288551316]FermiMail consists of an Email Service, Calendar Service, and a Messaging Service. The Email Service provides Enterprise level email capabilities to all Fermilab Employees, as well as those contractors and visitors that may use the service. The Calendar Service provides Enterprise level meeting room scheduling and personal calendar functions to those customers that would use the service. The Messaging Service is a chat service located at Fermilab for the exclusive use of Fermilab. FermiMail is described by the FermiMail Service Level Agreement available at:
https://cd-docdb.fnal.gov:440/cgi-bin/ShowDocument?docid=4310
[bookmark: _Toc340815696]Assumptions/Constraints
[bookmark: _Toc288551317][bookmark: _Toc106079198][bookmark: _Toc106079523][bookmark: _Toc106079792][bookmark: _Toc107027566][bookmark: _Toc107027776]This Capacity Plan assumes that the service will be implemented and operate as is for the coming year. Unless otherwise stated, this plan assumes no significant changes in service implementation, no significant changes in user demand, over this period of time.

This Capacity Plan assumes there are sufficient infrastructure resources, such as Facilities.

This Capacity Plan treats marginal costs, the costs to add or remove capacity to an existing service, unless otherwise noted. Neither maintenance and operations costs for the service, nor the costs to research potential changes to the service, are considered in this plan.
[bookmark: _Toc337027454][bookmark: _Toc337027445]

[bookmark: _Toc340815697]Plan Summary
[bookmark: _Toc340815698]Capacity Management Summary
The following table summarizes the capacity plan for this service:
	Capacity
Metric
	Capacity
Requirement
	Predicted Growth + Timescale
	Capacity
Threshold
	Threshold Response Strategy/Tuning
(Action to Be Take Upon Reaching Threshold(s), includes any tuning or demand management strategies)

	Hard Drive Storage - Allocated
	10TB
	15%/yr
	90% allocated 
	Request additional funding to bring allocated capacity usage below 65%.  If insufficient funding exists, notify service owner of possible breach of SLA.

	Disk IOPS
	TBD
	TBD
	TBD
	TBD

	User Mailboxes
	4500
	10%/yr
	90%
(4050 licenses)
	Request additional funding to bring capacity usage to 70%. If insufficient funding exists and capacity increases beyond 90%, being aggressively deactivating accounts that have been inactive > 1 month

	Server Memory
	48GB
	N/A
	90%
	Servers are currently configured with the maximum available memory.  Surpassing the Threshold means requesting additional funding to purchase (2) additional servers (1 per datacenter) to move heavily used virtual machines to new hardware, freeing up capacity on the existing hardware.

	Server CPU
	50%
	5%/yr
	80%
	Request additional funding to purchase 2 servers (1 for each datacenter) for each set of server reaching threshold


The table contents are described in detail in Section 3 Capacity Analysis.
[bookmark: _Toc340815699]Risks
1. [bookmark: _Toc337027456]Disk IOPs capacity is currently unknown and unmeasured.  This has a significant impact on the quality of the user experience for this service.
2. Current thresholds are based on best guess estimates.
[bookmark: _Toc340815700]Recommendations
1. Develop method to measure and record disk performance.
2. Re-evaluate thresholds based on measured reports.
[bookmark: _Toc337027458][bookmark: _Toc340815701]Decisions
1. Work with 3rd party service provider for email to establish a mechanism for measuring and reporting disk performance. Baseline measured performance against design specifications for the service (4500 user mailboxes).
2. Use Q1FY13 reports from 3rd party service provider to update/validate threshold numbers.
[bookmark: _Toc337027459][bookmark: _Toc340815702]Next Review Date
9/30/2013

[bookmark: _Toc340815703]Capacity Analysis
[bookmark: _Toc340815704]Capacity Metrics and Processes
Monthly reports are generated by 3rd party service provider.  Service owner reviews reports monthly and executes response based on the table in section 2.1.  Meeting notes will be kept for each review.
[bookmark: _Toc337027446]In addition, staffing resources need to be considered for the capacity planning for this service. Staffing levels will be reviewed, reported, and updated yearly in the Tactical Plan for FermiMail available at
https://cd-docdb.fnal.gov:440/cgi-bin/ShowDocument?docid=4848 
[bookmark: _Toc340815705]Capacity and Performance Requirements
[bookmark: _Toc337027447]Exchange is a new service to Fermilab, so the baseline numbers for all categories are still being measured and determined.
We used several factors to determine the capacity required for the Exchange Service.  Among the factors included were:
· Data Center Redundancy – the ability of the service to withstand an outage in either FCC2 or FCC3 datacenter.
· User quotas based on the following Tiers:
· Full Service Users (Employees) with a 2GB maximum server-side storage capacity
· Limited Service Users (Visitors & Contractors) with a 128MB maximum server-side storage capacity
Until a proper baseline has been established, we will base our capacity on what we can easily measure; total capacity of the storage system and the number of active mailboxes.  Anecdotal evidence points to us not being near capacity. We planned for 4000 mailboxes with a max usage of 2GB per mailbox with capacity to expand 15% per year.  We currently have just over 3000 mailboxes with approximately 1/3rd of those mailboxes having a lower 128MB quota per mailbox.  Based on that evidence, we do not expect to purchase any additional capacity items for any category we measure for, for the next 6 months.
[bookmark: _Toc340815706]Trending and Predictive Analysis
[bookmark: _Toc337027448]See Section 3.1 for this information.
[bookmark: _Toc340815707]Impact of New Technology/Techniques/Upgrades
There is a possibility of a Lync deployment in FY13.  This deployment may require additional storage be purchased for this service.  A test environment will be implemented to determine if this si the case.
[bookmark: _Toc340815708]Thresholds and Responses
Current threshold are based on best guess estimates.
[bookmark: _Toc337027449][bookmark: _Toc337027450][bookmark: _Toc340815709]Externally Driven Mandates
The 2014 OMB mandate to provide IPv6 access to internet connected devices is not expected to have any capacity related issues for this service.
[bookmark: _Toc337027457][bookmark: _Toc340815710]Cost and Budget
Budget to address the risks and perform the recommendations for this service are reflected in the tactical plans of this service and any of those services listed in Section 3.1.
[bookmark: _Toc340815711]Planning Integration
[bookmark: _Toc337027451]See Section 3.2 for this information.
[bookmark: _Toc340815712][bookmark: _Toc337027452]Monitoring and Reporting
Monthly reports are generated by the 3rd party service provider. Reports are kept at the following URL:
https://sharepoint.fnal.gov/cd/sites/wcs/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2Fcd%2Fsites%2Fwcs%2FShared%20Documents%2FReports%20and%20Statistics%2FExchange
 Monitoring for capacity issues is provided by the 3rd party service provider based on their best practices.
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[bookmark: _Toc104351547][bookmark: _Toc104351552][bookmark: _Toc104351553][bookmark: _Toc104351554][bookmark: _Toc104351584][bookmark: _Toc104351624][bookmark: _Toc104351625][bookmark: _Toc104351636][bookmark: _Toc104351660][bookmark: _Toc104351663][bookmark: _Toc104351665][bookmark: _Toc104351690][bookmark: _Toc104351702][bookmark: _Toc104351703][bookmark: _Toc104351748][bookmark: _Toc104351750][bookmark: _Toc104351761][bookmark: _Toc104351763][bookmark: _Toc104351787][bookmark: _Toc104351788][bookmark: _Toc104351810][bookmark: _Toc104351812][bookmark: _Toc104351813][bookmark: _Toc104351814][bookmark: _Toc136837066][bookmark: _Toc106079533][bookmark: _Toc107027580][bookmark: _Toc107027790][bookmark: _Toc340815713]Appendix A: Capacity Plan Approval
The undersigned acknowledge they have reviewed the Fermilab Capacity Plan and agree with the approach it presents. Changes to this Capacity Plan will be coordinated with and approved by the undersigned or their designated representatives.
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APPENDIX B: Capacity Reports
The following table summarizes the reports available.
	Document Name and Version
	Description
	Location

	Q4FY12 Capacity Report
	Capacity Report for FermiMail for Q4 FY12.
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