
SPANStore)vs.)fixed)policies)

SPANStore)intelligently)exploits)price)discrepancies)and)
several)other)factors,)which)fixed)policies)cannot.)
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Using&SPANStore&in&applica3ons&

Retwis' ShareJS'

SPANStore'meets'specified'latency'SLOs'for'example'social'
networking'and'collabora@ve'document'edi@ng'webservices.'

Relay&data&propaga-on&to&reduce&
costs&

Use$mul(cast$trees$to$exploit$bandwidth$pricing$
discrepancies$$across$regions.$
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Problem(statement(

•  Cloud&services&enable&latency2sensi3ve&applica3ons&
to&serve&their&applica3ons&from&geographically&
distributed&set&of&data&centers&

•  However,&isolated&storage&service&is&offered&in&every&
data&center,&leaving&replica3on&to&applica3ons&

•  Simple&replica3on&strategies&(e.g.,&replicate&to&all&data&
centers&or&maintain&single&replica)&incur&high&cost&

Use$mul(ple$cloud$providers$to$
minimize$cost$
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EC2+GCS+Azure
EC2-only

Significant)pricing)differences)between)providers.)
No)provider)is)the)cheapest)along)all)dimensions.)

SPANStore: Cost-Effective Geo-Replicated Storage 
Spanning Multiple Cloud Services 
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UCR Seal

UCR has a unique approved seal that has 

been adapted from the UC system seal. 

The UCR seal must be used exclusively 

in all communications from our campus, 

and must not be altered or modified in 

any way. 

 The UCR seal can be used in 

conjunction with the UCR wordmark (as 

shown in the letterhead on page 23), but 

the two must not be locked up together.

 Use of the UC system seal is not 

permitted on UCR communications 

unless authorized by the Office of 

Strategic Communications. For 

proper use of the UC seal or other 

system-wide identity elements, see 

www.universityofcalifornia.edu/

graphicresources/guidelines.php.

Key$techniques$

•  Integer'program'run'by'placement'manager'to'
determine'replica3on'policy'for'every'access'set'

•  Workload'considered'per'access'set'since'
aggregate'workloads'are'more'stable'

•  Asymmetric'quorum'sets'to'minimize'cost'and'
meet'lower'latency'SLOs'

•  Novel'twoAphase'commit'protocol'

SPANStore:*Cost-minimizing*unified*view*of*cloud*storage*services*
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SPANStore)vs.)single)cloud)

SPANStore)can)lower)cost)by)over)10x.)

Eventual)consistency) Strong)consistency)

Placement
ManagerSPANStore characterization

Application-specific inputs

1. Inter-DC latencies
2. Pricing policies of 
storage services

3. Latency SLOs
4. Consistency requirement
5. Fault tolerance requirements
6. Aggregate workload per
    access set

Replication policy for
each access set

Consistency*and*latency*dependent*
replica0on*
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Replicate)everywhere:)
+)Low)GET)latencies)
8)High)networking)cost)

Store)few)copies:)
+)Low)storage)cost)
8)High)GET/PUT)latencies)

Asymmetric*quorum*sets*
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A’s$GET$set$

A’s$PUT$set$

Lower$latency$SLOs$can$be$met$and$reduces$cost.$

Two$phase*commit*protocol*

1. Acquire lock

Storage Service

3. Return version

4. Relay data

6. ACK

5. Write data

7. Release
lock

2. Insert locks
and lookup version

8. Delete locks

A B

C

Reduces'cost'for'compute'resources'by'sending'data'
directly'from'applica5on'VMs'to'storage'services.'

SPANStore’s'VMs'only'involved'in'metadata'opera5ons.'


