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SNIA Legal Notice

The material contained in this tutorial is copyrighted by the SNIA.  
Member companies and individual members may use this material in 
presentations and literature under the following conditions:

Any slide or slides used must be reproduced in their entirety without 
modification
The SNIA must be acknowledged as the source of any material used in the 
body of any document containing material from these presentations.

This presentation is a project of the SNIA Education Committee.
Neither the author nor the presenter is an attorney and nothing in this 
presentation is intended to be, or should be construed as legal advice or an 
opinion of counsel. If you need legal advice or a legal opinion please 
contact your attorney.
The information presented herein represents the author's personal opinion 
and current understanding of the relevant issues involved. The author, the 
presenter, and the SNIA do not assume any responsibility or liability for 
damages arising out of any reliance on or use of this information.

NO WARRANTIES, EXPRESS OR IMPLIED. USE AT YOUR OWN RISK.
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Abstract

Solid State Storage: TCO Calculator
The presentation will introduce the Total Cost of 
Ownership (TCO) Calculator that the SNIA Solid State 
Storage Initiative has developed to assist end users in 
assessing appropriate TCO-based HDD disk replacement 
deployment. 

The tutorial will review the structure of the SSSI TCO 
Calculator and demonstrate several use cases to estimate 
TCO impact and benefits.
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Agenda

TCO Overview
Introduction to SSS TCO Calculator
How to use the calculator
SSD Calculator Examples
Summary
Questions/Answers
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Persistent Storage Attributes/Usage

Host   Based 
Storage

• Ultra High Performance (SSS)
• O/S, Paging, Apps
• Intelligent Data Caching/Temp. Data
• Capacity/Price Limited

Ext. Direct 
Attached 
Storage

• High-Med Performance (SSS/HDD)
• Primary Storage (for specialized apps)
• Isolated/Controlled Environment
• Capacity Limited

Shared 
Network 
Storage

• High-Low  Performance (SSS/HDD/Tape/Optical) 
• Primary Storage, Replicated Storage
• Backup, Archive, Cloud
• Highly Scalable Lo
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• Data Placement - by performance and access requirements
• Costs - relative and variable based on placement and services
• Goal - meet customer requirements at lowest possible TCO
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TOTAL Cost of Ownership (TCO)

Used for comparative analysis of optional solutions 
from a cost/benefit perspective or for assessing cost 
of storage/services deployed.

Question: What will/does storage cost over the full term 
of its service life?

All costs need be considered
Need to understand TCO assumptions and formulas

Cost is offset by benefits expressed in dollars 
Hard Value – Can be quantitatively measured in $$
Soft Value – Qualitative value to which $$ may be assigned 
(e.g., user productivity, increased revenue, etc.)
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Typical IT Process
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Research
Evaluate

Engineer 
Test

Purchase
Deploy
Support

End of 
Life

Enterprise
Technology

Pipeline

Evaluate Eng. 
Test

Purchase
Deploy
Support

End of 
Life

Medium-Size
Business
Pipeline

Eval. Eng. 
Test

Purchase
Deploy
Support

End of 
Life

Small
Business
Pipeline

Initial TCO
Projections

Ops. TCO
Assessment
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TCO User Environment Data

Parameters that users will need to perform a TCO 
comparison between HDDs and SSDs

# HDDs currently in use
RPM/Drive Capacity/Interface
Power consumed per drive
Total capacity required by an application
Application I/O characterization

read/write data access percentage
random/sequential access pattern
average i/o block size

RAID configuration being used
Cost of maintenance and repairs
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TCO Model

Input
User Environment Data
Assumptions
Performance Data/Specifications

Output
TCO Impact (may increase or decrease)
Performance Benefit
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TCO Calc. Steps -
Application Entry

10

Enter data in each of the white fields.  This sets up the parameters for an application-based 
storage setup.  Fill out questions 1 thru 15 to see how Solid State Storage will affect your 
application.  Note: The calculator is populated with sample data from SSDs and HDDs. 
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TCO Calc. Steps -
Examine Assumptions

Use the "Application Input" tab to understand and change the application assumptions.  
Use the "SSS Input" and "HDD Input" tabs to change the data for your specific storage.
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TCO Calc. Steps -
Compare Solutions
Add additional SSS options 
to find the best solution for you.  

Update with your measurements 
or vendor provided information.  
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TCO Calc. Steps -
Evaluate Opportunities

Adjust inputs for alternative scenarios and use the results header to see the immediate 
affect.  Toggle between SSS options (Question 12) to find the best solution for your 
application in terms of TCO and IOPS gain.  Details below line 34 on this sheet (on next 
slide).
. 

Performance 
Benefits

It’s not just 
about the $$

Power 
Reduction

Space 
Reduction
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TCO Calc. Steps -
Review Details/Select or Deselect Options
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TCO Calc. Steps -
Review TCO Breakdown Chart
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A Few Examples
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Use Case #1 - 400GB High Perf. 95% Read 
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Use Case #1 Results – Slightly Positive TCO Impact

From 15KRPM HDDs ($3.42/GB) RAID-10 to 128GB SSDs ($10/GB) RAID-5
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Use Case #2 - 400GB Medium Perf. 65% Read
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Use Case #2 Results – Negative TCO Impact

From 10KRPM HDDs ($1.22/GB) RAID-5 to 128GB SSDs ($10/GB) RAID-5
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Use Case #3 - 300GB “Caching Disk” 65% Read
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Use Case #3 Results – Very Positive TCO Impact

From 15KRPM HDDs ($3.42/GB) RAID-10 to 128GB SSDs ($10/GB) RAID-5
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Based on our sample numbers and assumptions used:
TCO may justify SSD replacement of HDDs in some cases

Use of SSDs for higher performance “caching devices” makes sense
SSDs for medium/low I/O performance applications would be wasteful

SSD pricing will limit usage/deployment
SSD prices need to decrease for broader adoption
Enterprise MLC SSDs will lower cost/GB
But … HDD prices are also dropping

All SSD benefits must be considered
Performance gains … convert to $$ if possible
Power/Space … host/rack/data center capacities

All SSDs are not created equal
Use your data and the SSS TCO Calculator to project SSS 
value/benefits for your environment and application

23
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Questions?
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Thank you for attending this session!

Visit the SSSI Hands-on Lab! 
Get a feel for SSS technologies in action and get 

additional hands-on training with the SSS TCO 
Calculator

Download the SSS Calculator at:  link

25
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Q&A / Feedback

Please send any questions or comments on this 
presentation to SNIA: tracksolidstate@snia.org

Many thanks to the following individuals 
for their contributions to this tutorial.

- SNIA Education Committee

Terry Yoshii
David Stutznegger
Neal Ekker

mailto:tracksolidstate@snia.org
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