
Why SSDs Should Be Utilized 
For All Data Center Workloads

Even Secondary Ones
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Agenda
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Pay Attention, You Might Miss Something

FMS 2015 Dragon Slayer Consulting All Rights Reserved © 2015 4



HDD Conventional Wisdom

Reliable
High capacity/density
Balanced costs
Good enough performance
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HDD Conventional Wisdom

Avg failure rates
High weight
Slow performance/> latency
Cost declinations decreasing
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HDD Reality 
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HDD Reliability
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HDD Unique Corruption

Torn/lost/misplaced writes HDD controller misses
Doesn’t inform RAID controller
Parity pollution locks in no correction possible
10x > % on SATA vs SAS
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HDD Rebuilds Take A Very Long Time

Today rebuilds are measured in days, weeks, even months
Depends on priority

During rebuilds
Controller performance declines
Data loss risk increases
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HDD Failure Rates Increase Over Time

Not keeping pace w/HDD density
Part of that is unrecoverable BER
BER unchanged

1, 2, 3, 4, 6, 8, 10 TB the same
SATA – 1015 

SAS – 1016

> capacity = > BER/GB
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What Exactly Are Erasure Codes?
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HDD Density
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HDD Performance
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HDD Cost
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HDD Revenue Impact
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Flash SSD Conventional Wisdom

Very fast
Very low latency
Low power/cooling
Light weight
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Flash SSD Conventional Wisdom

Small capacity/density
Low reliability
High cost
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SSD Reality 
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SSD Reliability
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SSD Density
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SSD Performance
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SSD Cost
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Wikibon’s Prognostication
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Wikibon’s Prognostication
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SSD Revenue Impact
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The Value of Time

FMS 2015 Dragon Slayer Consulting All Rights Reserved © 2015 27



Quotes About Time Value
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William Penn

Albert Einstein

Albert Einstein

Benjamin Franklin



IBM’s “The Economic Value of Rapid Response Time”

Faster app response times = much > productivity
In addition

Application costs plummeted
Much > user work satisfaction 
Much > morale
Much > work quality

Findings surprise
as little as .5 seconds = huge impact

Each study repeat = similar results
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Measuring Productivity Gains
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Measuring Productivity Losses
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Converting Into Hard $$$$

1982 IBM used $35/hr burdened
= $87.43/hr burdened1 in 2015
We’ll use just $35/hr

App requirement
1s response time
Actual avg response time =  3s
30% productivity loss 

Worker productivity costs
$35/70% - $35 = $15/hr
$15 * 2080 hrs = $31,200/yr
100 workers = $3,120,000/yr
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Converting Into Hard $$$$

For IT workers
Burdened costs are higher
~ $48/hr
$48/70% - $48 = ~ $20/hr
$20 * 2080 hrs = $41,600/yr
100 workers = $4,160,000/yr
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And It’s Not Sunk Cost

Work not completed in time
Overtime
Or more workers
Equals > costs
1 women = 1 baby 9 mos
9 women ≠ 1 baby 1 mos
Rev permanently lost
= < morale > turnover
> turnover = > hiring/training $

< performance = > trouble shooting
Tune storage performance
Fix when drives fail
Places heavy burden on IT
= < morale > turnover
> turnover => hiring/training $
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Converting Productivity Into Revenue Loss/Gain

T = projected time 
Late or early to market

R = projected revenue 
For that “T”

G = projected CQGR
Compounded quarterly growth %

Calculate T & R
Compound CQGR of R
Loss R never made up

Losses run into $Millions
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What About Secondary Applications?

Example: Job can’t complete in time window allowed
DP (backup) job
Hadoop analytics
DBMS copy & replicate
Archive ingest
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How Do HDDs & SSDs Compare
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Conclusions

Flash SSDs are very cost effective for:
All primary workloads
Some secondary workloads
Time value taken into account
Should be used for workloads
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Not Magic, Ideology, or Hype, Just Storage Facts
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Q & A
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