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0" Pay more to earn more... performance

from an economic point
of view

Elasticity Pay-as-you-go
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" Let's be pragmatic!
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" Let's be pragmatic!

Indexes

Caches
Materialized views
Fragmentation
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" Problems and contributions

Selection of views to materialize Multicriteria optimization
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" Problems and contributions

Selection of views to materialize Multicriteria optimization
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® Flexible pricing models ":{:'a'i[mznn

@ Cost models for view materialization
@ Detailed model of the optimization process
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0" Transfer cost

ascending descending

@ D :Dataset
® Q:Query workload
@ A:Queryresult
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0" Transfer cost

C:(D,Q,4) = Cf (D, Q) + C{ (4)
ascending descending

~ (¢ (A)

EC2

O0GB-1GB 0
1GB-10TB $0.12 / GB

@ D:Dataset
10 TB—40TB $0.09 / GB

® Q:Query workload
@ A:Queryresult
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-O" Computation cost

Processing time
nQ njc 2

C.(0,1C) = Z Z t(QiIC;) % c.(IC))

1=1j=1 Renting cost

® 0={Q}/i=1..n,:Query workload
@ /C={C}/j=1.n: Configuration of computing instances
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0" Storage cost

np Storage cost Storage duration
Cs(D) = ) cs(s(Dy)) X t(Dy)
k=1 Data size

® D={D}/k=1..n,:Stored data per periods of time
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0" Storage cost

S3

0TB-1TB $0.140 / GB

1TB-450TB $0.125/ GB

np Storage cost Storage duration

Cs(D) = ) cs(s(Dy)) x t(Dy)

k=1 Data size

® D={D}/k=1..n,:Stored data per periods of time
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DDD'" Computation cost with materialized views

Processing time
CC(Q) V} IC) — T(Ql V) X CC(ICO) X nc

Renting cost

@ QO:Query workload
@ V:Set of materialized views
@ /C:Configuration of computing instances
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DDD.'. Computation cost with materialized views

Processing time
CC(Q) V} IC) — T(Qi V) X CC(ICO) X nc

Renting cost

T(Q: V) — Tproc(Q: V) + Tmat (V) + Tmaint (V)

Query execution Materialization Maintenance

@ QO:Query workload
@ V:Set of materialized views
@ /C:Configuration of computing instances
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- Storage cost with materialized views

Storage cost Storage duration

C.(D,V)=cs(s(D)+s(V)) xt

Data size

@ D:Dataset
@ V:Setof materialized views
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" Optimization process

View selection
(existing algorithm)

Linear program
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-~ Optimization problems

Find a set of materialized views V < V.

and

4 4 )
® Mvi A 8 MV2
U Minimize T, J Minimize C
4 UJ Constraint: € < C_, Y . U Constraint: 7, < max )
8 MVv3
U Minimize ax T, +(1-0) x C
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" Experimental environment

2 GB RAM
8 GBHDD
Hadoop 0.20.2

Pigo.9.1

VM20

® Quadri-pros 800 MGhz
® 96GBRAM

P12
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- " Experimental environment

@ Data:5.5GB
@ 4 series of queries

2 GB RAM
8 GBHDD
Hadoop 0.20.2

Pigo.9.1
® Quadri-pros 800 MGhz
® 96 GBRAM

P12
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" Parameters

A Experimentation period: 1-24 [12]
(months)

Workload frequency: 1-5 [4]

Number of nodes: 5-20 [10] (per week)
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- " Experimental results

Performance gain: 110%

#Min C
ErinT
L0ETE&EDAC

¥ pas d'optimisation

Temps de réponse [heures)
e B B &8 8 & 8 8
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- " Experimental results

Performance gain: 110%

#Min C

ErinT
L0ETE&EDAC

¥ pas d'optimisation

Temps de réponse [heures)
e B B &8 8 & 8 8

i g 10 15 20 25 ED
MNombre de noeuds

50 "
40

= o #Min €

-
30

2 BMin T
20 ADET&O4C

* pas d'opimisation
. 0 0 ]
Cost gain: 30% 0 s 1w 15 W 25
Nombre de noeuds
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" Results

® New cost models
(cloud pricing)

@ Multicriteria optimization
process

@ View materialization always
desirable

@ Optimization objectives not
contradictory
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- Results and perspectives

® New cost models
(cloud pricing)

@ Multicriteria optimization
process

@ View materialization always
desirable

@ Optimization objectives not
contradictory

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
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- Results and perspectives

® New cost models ® Enhance cost models

(cloud pricing)
@ Extend to other pricing models

@ Multicriteria optimizatjg
process

grate materialized view selection
pptimization phases

it other optimization

® View materialization .
iques

desirable
xperiment on larger scales

@ Optimization objectives not

contradictory @ Better optimization algorithms
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