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UC and UCSD Seals

Explanation of Correct Usage

UCSD SEAL This text area is for explanation of official 
policies relating to the pages subject matter. As well as 

LETTERHEAD This text area is for explanation of official 
policies relating to the pages subject matter. As well as 

POLICY
FAQs

APPLICATIONS The UCSD seal is used in a variety of 
applications: on UCSD business cards (see SECTION 
xx of the guidelines); certif icates; commencement 
and events programs; publication and report 
covers; merchandise approved for sale by the 
university; commemorative plaques and gif ts; and 
a wide range of imprinted products and collateral.

USE The seal and UCSD logo (see section xx) should 
not be used on the same visual field , and should be 
reproduced without alteration or modification . 

ARTW ORK Copies o f UCSD seal art work—in 
electronic or camera-ready form—and guidance on 
its use ,  can be obtained by contacting the 
Publications O ffice (email, phone).

CONTACT For more information about use of the 
UCSD seal, and its application , contact the 
Publications O ffice (email address and phone). 

In addition , re ference Appendix A , page 
xxxxxxxxxxxxx. Questions regarding UCSD seal use 
on merchandise should be directed to xxxxxx at the 
UCSD Bookstore (email, phone).

CO MPONENTS OF THE LOGO The UCSD logo is 
made of two components: (1) the logo which is the 
graphic element representing the Geisel Library; 
(2) the logotype which was custom designed using 
the Rotis font as a basis. Together they are referred 
to as the UCSD Signature . 

THE UCSD LOGO was in troduced to the 
campus in January 1997 and is an officially 
recognized symbol of the University of 
California , San Diego campus. It depicts a 
graphic representation of Geisel Library 
and replaces the previous " UCSD "  acronym 
logo , yet is not intended to replace the 
official or unofficial University of California 
or UCSD seals. The UCSD logo and the UC 
or UCSD seals should not be used , however, 
on the same visual field or page .
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Key-Value Storage
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É Simple interface
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É write(key, value)

É Natural to send requests right away

É Block for response to survive failures
É Performance characteristics:
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Improving Performance Under Load

app store

É Application server handles requests for many
clients

É Storage request overheads
É Networking delay
É Protocol-processing
É Disk seeks
É etc.

É Batch to amortize overheads
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Selecting a Batching Interval
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É Latency/throughput tradeoff
É Want flexible batching interval

É Short when lightly loaded
É Long when heavily loaded
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Solution: Stout
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É Stout is a storage interposition library
É Our contribution is a technique for

independently adjusting the batching interval
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Outline

1. Introduction
2. Application Structure
3. Adaptive Batching
4. Evaluation
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Overlapped Request Processing
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ProcessRequest (req):
key = Parse(req)
Process(key,req)
PersistState(key)
reply = MakeReply(req)
SendReply(reply)

BatchingLoop:
keys = DirtyKeys()
replies = Depends(keys)
AsyncWrite(keys, replies)
Sleep(interval)
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Staying Safe: Consistency

É Don’t reveal uncomitted state

É Potential async: Inconsistency on failure
É Stout provides serialized update semantics
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Benefit: Write Collapsing

É Batched commits enable further optimization
É Can write most recent version only
É Reduces load at the store
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Adapting to Shared Storage
É Storage system is a shared medium
É Independently reach efficient fair share
É Delay as congestion indicator

É Rather than modifying storage for explicit
notification

app store

store
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app
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Queue
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Delay-based Congestion Control

É Unknown bottleneck capacity
É Traditional TCP signaled via packet loss
É Delay-based congestion control triggered by

latency changes

Router
Queue
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Applications to Storage

Networking Storage

Mechanism Change Rate Change Size

ACCELERATE Send Faster Batch Less

BACK-OFF Send Slower Batch More

14



Algorithm

if perf < recent perf

BACK-OFF
else

ACCELERATE
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Algorithm: Estimating Storage Performance

if perf < recent perf

BACK-OFF
else

ACCELERATE

batch size

latency+ interval
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Algorithm: Estimating Storage Capacity

if perf < recent perf

BACK-OFF
else

ACCELERATE

if backed-off
EWMA(batch sizei)

EWMA(lati) + EWMA(intervali)
else / / accelerated

MAXi(
batch sizei

lati + intervali
)
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Algorithm: Achieving Fair Share

if perf < recent perf

BACK-OFF
else

ACCELERATE

(1+ α)∗ intervali

(1− β)∗ intervali + β∗
p

intervali

Time (s)
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Evaluation

É Baseline Storage System Performance
É Benefits of batching
É Benefits of write-collapsing

É Stout
É Versus fixed batching intervals
É Workload variation

20



Evaluation
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Our Workload
É 256-byte documents: IOPS dominated
É 50% read, 50% write
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Evaluation: Configuration

Evaluation Platform
É 50 machines

É 1 Experiment Controller
É 1 Lease Manager
É 12 Frontends
É 32 Middle Tiers
É 4 Storage (Partitioned Key-Value w/MSSQL as

storage)

www app store12× 32× 4×
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Baseline: Importance of Batching
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Baseline: Importance of Write-Collapsing
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Evaluation: Stout vs. Fixed Intervals
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Evaluation: Workload Variation
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Additional Evaluation

É Fairness (Jain’s Fairness index of 0.96)
É Stout achieves similar performance with:

É PacificA
É SQL Data Services

27



Conclusion

É Batching improves storage performance
É Current practice is fixed latency/throughput

tradeoff
É Stout introduces distributed adaptation

technique
É Achieve 3× higher throughput over

low-latency fixed interval for modified Live
Mesh service
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Questions?
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