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

[bookmark: _Toc340478225]Introduction
[bookmark: _Toc105907880][bookmark: _Toc106079190][bookmark: _Toc106079515][bookmark: _Toc106079784][bookmark: _Toc107027560][bookmark: _Toc107027770][bookmark: _Toc288551314][bookmark: _Toc340478226]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: _Toc340478227]Service Overview
[bookmark: _Toc288551316]The Backup and Restore Service provides a class of data protection via daily backups of data. The service is intended for customers wishing to be able to recover data from accidental deletion, hardware failure, or data corruption. This service is intended to protect traditional server data.
The Backup and Restore Service is described in detail by the Operational Level Agreement for Backup and Restore Service, available at:
https://cd-docdb.fnal.gov:440/cgi-bin/ShowDocument?docid=4315
[bookmark: _Toc340478228]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: _Toc340478229]Plan Summary
[bookmark: _Toc340478230]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)

	Tape Slots
	>=0 tape slots free
	200 additional tape slots/yr
	= 100% slots used
	· Remove ½ of each full mirror tape set to provide free slots.  These slots are used to add blank tapes.
· Begin the process to procure additional tape slots.

	New Tapes
	>= 50 tapes available
	200 additional tapes/yr
	<= 50 new tapes
	· Procure additional tapes.  If budget allows, we try to purchase enough new tapes for ~1 year.


The table contents are described in detail in Section 3 Capacity Analysis.
[bookmark: _Toc340478231]Risks
1. [bookmark: _Toc337027456]Trending tools are lacking and are mostly manual.
2. There is currently no way to accurately predict how long a back-up will take without actually taking the backup. (No modeling available).
[bookmark: _Toc340478232]Recommendations
1. [bookmark: _Toc337027458]Investigate creating automated measurement tools.
2. Investigate collecting stats on various backup clients to see if there is a pattern of “type of server” vs. “time to backup” vs.  “amount of data”.  This may be nearly impossible as “time to backup” is highly dependent on work load on server, type of files, delta rate for files and size of files. 
[bookmark: _Toc340478233]Decisions
1. [bookmark: _Toc337027459]Engage vendor to see if there are rules of thumb for sizing the backup system to understand the limits of the server itself.
[bookmark: _Toc340478234]Next Review Date
9/30/2013

[bookmark: _Toc340478235]Capacity Analysis
[bookmark: _Toc340478236]Capacity Metrics and Processes
This service has distinct technical infrastructure which is managed via the following metrics:
· Tape Slots
· The number of free tape slots is recorded quarterly.  When the number of free (unused) tape slots reaches 0% (no unused slots), we begin to start to remove ½ of each full mirror tape set to provide free slots.  These slots are used to add blank tapes.  Once we reach this threshold, we begin the process to procure additional tape slots.
· New Tapes
· The number of new tapes is recorded quarterly.  When the number of new (unused) tapes falls below 50 we begin the process to procure additional tapes.  If budget allows, we try to purchase enough new tapes for ~1 year.
[bookmark: _GoBack]
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 Backup and Restore Services available at
https://cd-docdb.fnal.gov:440/cgi-bin/ShowDocument?docid=4860 

[bookmark: _Toc337027446][bookmark: _Toc340478237]Capacity and Performance Requirements
Tape slots = Number of unassigned tape slots in the library. Once the number reaches 0, we begin to remove mirrored tapes and start the process of determining how many additional slots we need to purchase for the purchase.  

Free Tapes = For the past year, we have averaged 20-30 additional tapes/month depending on projects in place.  Once we reach 50 tapes, or roughly 1.5-2 months worth of tape capacity left, we start the process for determining the amount of tapes we should purchase for the next purchase cycle.  This can be highly constrained by budget.  This number is also used to help calculate the number of additional tape slots needed.

See Section 3.1 for this information.
[bookmark: _Toc340478238][bookmark: _Toc337027447]Trending and Predictive Analysis
[bookmark: _Toc337027448]Trending is based on usage of tape slots and amount of new tapes available in the pool.  Trends are based on the delta between quarterly reports and assume a linear pattern.
We believe that tape slot and new tape growth should also be fairly consistent with FY12. We predict requiring ~200 additional units per year in each case.
[bookmark: _Toc340478239]Impact of New Technology/Techniques/Upgrades
It is expected that LTO-6 will become available sometime in Q3 FY13.  We will request budget to purchase some LTO-6 tape drives and tapes to begin testing this technology to see if it works as promised and proves to be more durable than LTO-5 (which was problematic).
[bookmark: _Toc340478240]Thresholds and Responses
See Section 3.1 for this information.
[bookmark: _Toc337027449][bookmark: _Toc340478241][bookmark: _Toc337027450]Externally Driven Mandates
There are no externally driven mandates for this service at this time.
[bookmark: _Toc337027457][bookmark: _Toc340478242]Cost and Budget
For FY13, we predict that the budget for tapes will be relatively flat as the cost for LTO-4 media should continue to fall.  We will budget for an additional 200 tapes for FY13.
We believe that tape slot growth should also be fairly consistent with FY12. We will budget for ~200 additional tape slots.	
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: _Toc340478243]Planning Integration
[bookmark: _Toc337027451]See Section 3.1 for this information.
[bookmark: _Toc340478244][bookmark: _Toc337027452]Monitoring and Reporting
See Section 3.1 for this information.
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[bookmark: _Toc288551319]
[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: _Toc340478245][bookmark: _Toc106079533][bookmark: _Toc107027580][bookmark: _Toc107027790]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

	CCD FY12 4th Quarter Report
	4Th Quarter Report for NVS shows capacity Report for Backup and Restore.
	DocDB 4956
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