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D : Data set

Q : Query workload

A : Query result

𝐶𝑡 𝐷, 𝑄, 𝐴 = 𝐶𝑡
− 𝐷, 𝑄 + 𝐶𝑡

+ 𝐴
ascending descending

View Materialization
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𝐶𝑡 𝐷, 𝑄, 𝐴 = 𝐶𝑡
− 𝐷, 𝑄 + 𝐶𝑡

+ 𝐴

≈ 𝐶𝑡
+(𝐴)

Volume Cost

0 GB – 1 GB 0

1 GB – 10 TB $0.12 / GB

10 TB – 40 TB $0.09 / GB

EC2

Pricing View Materialization

Transfer cost

D : Data set

Q : Query workload

A : Query result

ascending descending
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Computation cost
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Q = {Qi} / i = 1..nQ : Query workload

IC = {ICj} / j = 1..nIC : Configuration of computing instances

𝐶𝑐 𝑄, 𝐼𝐶 = 

𝑖=1

𝑛𝑄

 

𝑗=1

𝑛𝐼𝐶

𝑡 𝑄𝑖 , 𝐼𝐶𝑗 × 𝑐𝑐(𝐼𝐶𝑗)

Processing time

Renting cost
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Storage cost
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D = {Dk} / k = 1..nD : Stored data per periods of time

𝐶𝑠 𝐷 =  

𝑘=1

𝑛𝐷

𝑐𝑠 𝑠 𝐷𝑘 × 𝑡(𝐷𝑘)

Storage cost Storage duration

Data size
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Volume Cost

0 TB – 1 TB $0.140 / GB

1 TB – 450 TB $0.125 / GB

S3

Pricing View Materialization

Storage cost

D = {Dk} / k = 1..nD : Stored data per periods of time

𝐶𝑠 𝐷 =  

𝑘=1

𝑛𝐷

𝑐𝑠 𝑠 𝐷𝑘 × 𝑡(𝐷𝑘)

Storage cost Storage duration

Data size
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Computation cost with materialized views
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Q : Query workload

V : Set of materialized views

IC : Configuration of computing instances

𝐶𝑐 𝑄, 𝑉, 𝐼𝐶 = 𝑇(𝑄, 𝑉) × 𝑐𝑐(𝐼𝐶0) × 𝑛𝐼𝐶

Processing time

Renting cost

Pricing
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𝐶𝑐 𝑄, 𝑉, 𝐼𝐶 = 𝑇(𝑄, 𝑉) × 𝑐𝑐(𝐼𝐶0) × 𝑛𝐼𝐶

𝑇 𝑄, 𝑉 = 𝑇𝑝𝑟𝑜𝑐 𝑄, 𝑉 + 𝑇𝑚𝑎𝑡 𝑉 + 𝑇𝑚𝑎𝑖𝑛𝑡 𝑉
Query execution Materialization Maintenance

View MaterializationPricing

Computation cost with materialized views

Q : Query workload

V : Set of materialized views

IC : Configuration of computing instances

Processing time

Renting cost
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Storage cost with materialized views
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D : Data set

V : Set of materialized views

𝐶𝑠 𝐷, 𝑉 = 𝑐𝑠(𝑠 𝐷 + 𝑠(𝑉)) × 𝑡

Storage cost

Data size

Storage duration

View MaterializationPricing
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Optimization process
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Vall

Vcand V

View selection
(existing algorithm)

Linear program

View MaterializationPricing
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Optimization problems

Find a set of materialized views V   Vcand
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Introduction Validation Conclusion

MV1

Minimize Tproc

Constraint: C  Cmax

MV2

Minimize C

Constraint: Tproc  Tmax

MV3

Minimize α  Tproc + (1 - α)  C

View MaterializationPricing
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…

…

VM1 VM2 VM3 VM20

P1 P2 P12

Quadri-pros 800 MGhz

96 GB RAM

2 GB RAM

8 GB HDD

Hadoop 0.20.2

Pig 0.9.1
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Star Schema Benchmark
Data: 5.5 GB

4 series of queries
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Parameters
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Experimentation period: 1-24 [12]

Workload frequency: 1-5 [4]

Number of nodes: 5-20 [10]

(months)

(per week)

Pricing View Materialization
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Experimental results
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Performance gain: 110%
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Experimental results
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Validation Conclusion

Cost gain: 30%

Pricing View Materialization

Performance gain: 110%
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Results
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New cost models
(cloud pricing)

Multicriteria optimization
process

View materialization always
desirable

Optimization objectives not 
contradictory

Pricing View Materialization
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and perspectives

Enhance cost models

Extend to other pricing models

Integrate materialized view selection
and optimization phases

Exploit other optimization
techniques

Experiment on larger scales

Better optimization algorithms

Pricing View Materialization
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