Laboratoire d’Informatique et
d’Automatique pour les Systemes

Towards an open collective knowledge base
in testing results

\ Sous la direction de:
Lahcene BRAHIMI M. Ladjel BELLATRECHE

Lahcene.brahimi@ensma.fr
www.lias-lab.fr/members/lahcenebrahimi

. = X daedaeds
QE I -
93,,:p T Université

'Mf:c’(y;:i::'k':;'uvuu M‘J (](’ ) 3 ] A
cenveonnenenT MOITIERS S D 4 4 2 1 ()1trl()1 b



5y
NS ~ Agenda

—

1- Context and problematic
2- Initiative of DBMS selection
3- Testing — Types and methods
4- Our test repository
— Storage - User interface
5- Searching usage of our test repository

- Recommender system — Algorithm - Usage
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[Golfarelli 11, Jenkins 08, Bouarar 15]

Conceptual design

Deployment design
(DBMS selection)
Logical design

Physical design

Implementation

Cont

|

ext and prqbl
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Modele Conceptuel

Modele Déploiement [ ~1
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Modele Logique

v

Modele Physique

Exploitation

workloads

domain

methods

- Hardware, storage structure, access

- Requirements, data analysis, modeling, - Security, quality,

understandability (usability)

- System cost, features, portability, - Performance
requirements, Hardware
- Data structure, data type, attribute - Normalization

energy consumption

- Special storage, storage group, data - Performance, integrity,
files, data loading

concurrent access, security

- New data, access by users, new business - Maintenance

requirements
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- Expert \& End-users (Syntax
checking , mini DB, back to users,
validation rules)

Evaluation tools

- Prototype check

- Performance, response time, - Cost model, benchmarking

- Tuning (Integrated tools in the
DBMS)

- Audit, tuning (Integrated tools in
the DBMS)
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IAS _ DBMS Selection and evaluation

0BHS SELECTION AND ‘EVALUATION: * PERSPECTIVES ‘AND PRACTICAL ISSUES 1. Why are these issues so
IJlHlS SELECTION '&Hﬁ 'Eml.ux_lnult: " PERSPECTIVES AND PRACTICAL ISSUES |m porta nt tO the pra Ct|t|0ner?

Wednesday, May 3T, 1978
4:00 p.m. to 5:30 p.m.

2. How do the DBMS vendors view
F. Brett Berlin, Captain, USAF - Pamel Chairman H H
sigmierass of Eates teimscion, S the selection/evaluation
criteria currently used by many

Simulation Center (FEDSIM)
Washington, D.GC.
James R. Deline J. Ron Phillips. Project Manager H
Vice Precidont Managamant Tngmmrl Rm'l'ugu Of ItS Custol I lers?
08D Systems, Inc. 8,F, Goodrich Company, Chemical Division ‘
Cleveland, Ohio

Wanda A, Reynolds, Supervisor
ata Base Administration

Rostin. Temas o 3. What does the DBMS vendor see
as the most important issue in

chosen to handle the data becomes more crucial to the system's overall successful DBMS I t' ?
ation. But how does a user procure a DEMS that is vight for his or her needs? a Se ec Ion H
t are the questions that the user shkould Be asking the vendor, and how should the

vendor answers be evaluated? These are the central i1ssues to be considered by this

panel session. In this session, therefore, pamel members will consider the useris

problems in selecting DENS software. Based upon personal experience and imsight in

this area, each panel member will seek to identify the central issues which must be

c:ﬂh::dnrnd i? th; DEMS l:‘lmim pﬂ;:ns%. 1?=ludi:gt‘i;l=h prn:‘lmrjstbmi i angr;:d.

o pre-selection testing., general selection criteria, cost esvaluation, transporta-

bility, security, conversion, and reliability. After presenting some of the basic 4, HOW I I |UCh does the DBMS

iasues, Uwe panel will come to some conclusfions as to managers in industry and

government can approach their own DEMS procurements.

The panel will open with a2 short presentaticn by the session chairman, in which he Selection process Cost?

will attempt to set the stage for the paneél discussion. In particular, the presentation
will deal with the fallmwing tasues:

1. Why are these issves so important to the practitioner?

2. How do the DBEMS vendeors view the selectionfevaluation criteria
currently used by many of its customers?

3, What does the DBEMS vendor see as the most important issue in a DEMS
selection?

4. How much does the DBMS selection process cost?
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DB Englnes DBIVIS Ranklng

DBMS

Oracle

MySQL E3

Microsoft SQL Server
MongoDB E3
PostgreSQL

DB2

Microsoft Access
Cassandra 3

Redis E3

DN
(] LJ/\:)
[http://db—engines.com/en/ranking]
Rank

Mar Feb Mar

2016 2016 2015

1. 1. 1.

2. 2. 2.

3. 3. 3.

4, 4. 4,

5. 5. 5.

6. 6. 6.

7. 7. 7.

8. 8. 8.

9. AN10. A~ 10.

10. 9. 9.

SQLite

T T
.":-

299 systems in rankmg, March 2016

Score

Database Model Mar Feb Mar

2016 2016 2015
Relational DBMS 1472.01 -4.13 +2.93
Relational DBMS 1347.71 +26.59 +86.62
Relational DBMS 1136.49 -13.73 -28.31
Document store 305.33  -0.27 +30.32
Relational DBMS 299.62 +10.97 +35.19
Relational DBMS 187.94 -6.55 -10.91
Relational DBMS 135.03 +1.95 -6.66
Wide column store 130.33 -1.43 +23.02
Key-value store 106.22 +4.14 49.17
Relational DBMS 105.77 -1.01 +4.06

The popularity of DBMS is based on the following parameters:

1- Number of mentions of the system on websites (google, bing)

2- Frequency of technical discussions about the system on websites (Stack Overflow and DBA Stack
Exchange)

3- Number of job offers

4- Number of proflles in professmnal networks (Llnkedln)
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_IAS ~ Landscape DBMS

Research | Data Platforms Landscape Map

OCTOBER 2014
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AS Testlng Functional and non-functlonal
fequirements ‘

Functional requirements :
In the database field, the functional requirements describe :
- the functionalities
- the functioning
They are specifying : the calculation, data manipulation and processing,
identification, creation, insert, delete, update and others.

Non-functional requirements: describe how the system will do:
- the security,
- the performance (response time, refresh time, processing time,
data import/export, load time),
- the capacity (bandwidth transactions per hour, memory storage),
- the availability,
- the data integrity,
- the scalability
- the energy, etc.
Non-functional requirements are difficult to test.
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Testlng Types and methods

Type Actor Objective Specification

Structural testing Designer / Testing all phases of the life cycle of the | - Coceptual - Logical
developer database design - Physical - Exploitation

Functional testing End users Testing a database as a final product - Checking data integrity and

consistency

Non-functional
testing

Developper/
Administrator

Testing the interaction between the
applications and their underlying
databases

- Performance

Two testing methods exist to answer the question above:

1- Simulation

2- Hardware experimentation

- Mathematical cost model - Formal methods

is based on parameters related to the principal

dimensions of the database :

- Schema (length of an attribute)

- Platform (disk

- Workload (selectivity factors)
- DBMS - Operating system
- Access methods and algorithms

- Metrics

page size)

- Um\( 1\1‘[(
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Company
Environment

Platform

Outputs

_

DBMS Operating system

/

Data set

Performance
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Hardware experimentation

LIAS
@ = B _\‘_J T to ° t
O e ——Testing environment.
1.
L.aboratory LIAS/ENSMA
Time 14/05/2015
Platform Marque: Dell precision T1500

Operating System
Deplovment
DBNMIS

Dataset

Workload

A ccess methods
Algorithm
Metrics
Hypothesis

CPU: Intel Core 15 2.27GHz

Memory: 4GB of DDR3

Ubuntu 14.04 LTS kernel 3.13
Centralized

Oracle 11gR2

Star Schema Benchmark (SSB) datasets
Size: 100 GB

SSB queries

Materialized views

Nondominated Sorting Genetic Algorithm NSGA 11
Response time CPU_Cost 10_Cost Energy
Without cache

T T
=1

[Roukh 2015]

The same dimensions that are repeated in the testing (Platform, DBMS, operating system , workload,

dataset, metrics ...)

. TPC (The Transaction Processing Performance Council)

These tests are stored in websites of TPC such as TPC-H benchmarking
It uses the same dimensions
The tests are not really usable
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@@ LIAS Simulation : Our test repository

y
n

1- Storage: Test repository allowing persisting all environment of testing results;
2- Usage : Repository exploitation in order to deal with the problem of DBMS and
platform selection.

Dimn_DBMS Dim__Metrics Dimn__Platform
+ID_ Dim_DBEMS +ID_ Dim_Metrics +ID_Dim_Platform

Fact_Testing

Dvimm__Ovs ID_Fact_Testing Dim_Dataset
— ID_Dim_Metrics ——= )
IO DOim_ 05 == ID_Dim_DBMS +ID_Dim_Dataset
ID_Dim_Platform

ID D D _
vimn_ Deployment ID_D:m_DED D¥ima__ Qurery

ID_Dim_Dep ID_Dim_Dataset +ID_Dim_Query
— — ID_Dim_Query

ID_Dim_AM -

Dim_ Hypothesis ID_Dim_Algo Dim_AccessMethods
ID_Dimi_Hypo -

ID_Dim_Hypo ID_Dim_Lab ID_Dim_AM

ID _Dim_Time

Perf_Measure

Dim_ Laboratory Diim_ Time Dim_Algorithms
ID_Dim_Lab ID_Dim_Time ID_Dim_Algo

=] - =
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@,LIAS _ Testrepository - User interface

Manifest:

----------------------------------------------

Warehouse-like

),
rapostory | (E)
5,

Q,
4 ‘l@e} ‘@ Test
HOX

e
7,

)
Q; Gfr}?j\ ) ‘?‘f‘
A ‘o™ Repository meta-model S <

Test Provider

Conforms to

l Meta-Object Facility I

Test Seeker

Univérsité
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0 LIAS jxcerpt of the test reposutory meta model

[ | AccessMethod

[ (| Algorithm

] DataSet

| Dbms

£ Hypothesis

e P

[0.*] usedAlgorithms

[0..1) usedAccessMethods

|
l |

[0..1] usedDataSet

[0..1] usedDBMS

H Test

[0.2*] underHypothesis

[0.2*] itsMetrics

| ;% References : EString

& type : TestType ="

[0..1) usedCostModel

[0..1] usedWorkload

[1..*]) providers

l[o.. 1] usedPlatform

\

| Metric [ £] Organism ] Platform [ ] Workload ] [ ] CostModel ‘

l | l

| [0..*] resultValues

i : —
] MetricResult

D ———

[1..1]key

MeasurementUnit]‘

[0..1] itsUnit

¥ TestType

= hardwareExperimentation

=~ simulation

ISE!E/""
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9Lins  Basic concepts

2= E =]

Query-per-Hour Performance (QphH@size): This metric represents the number of
gueries executed for one hour relative to the size of the database.

Similarité: Itis a comparison between two objects to determine
the most important and useful relationships between them.

2

M=

(Xi-vi)
i1

Distance Euclidienne: D =

Normalisation: Resize all the attributes of data in the range 0-1

X; —MIN(x;)
~ MAX(X)-MIN(x;)

Si

-
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Q:l. INS Searchmg usage of our test reposntory

Our recommender system:
Manifest

r

Functional requirements

<~

Required metrics

\,, -

Test . st
Warehouse-like Machme I.earnmg

Repository (Similarity,

Regression, etc.)

Best choices

|

Our algorithm:

Step1l- analyzing of the company manifest to identify the presence of dimensions;

Step2- getting a fragment of the data cube satisfying these dimensions (using Slice and Dice);

Stap3- normalizing all the dimension’s values using formula (2);

Step4- computing the similarity between the company manifest and each instance of the data cube
fragment. Note that an instance represents a test;

Step5- selecting the best propositions based on the result of sorting. Indeed, tests are sorted in relation to
similarity results for each DBMS.

Step6- the company can choose it favorite DBMS based on its requirements such as price.

5
bt
T
o
-
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Example:
Process-of -our recommender-system:(1)

0 ALIAS

L.

Algonthm's
8 Example Result
steps
rre———y— - Platfnrm. dimelnsinn
#  Matform (P 1.8 Gha -Memory: 768 Glates - DBMS dimension
Step 1 + DEMS TUBknown . .
+ Data Set TPC-H aatasers -Sire : 500 6B - Dataset dimension
b Moo it - Metrics dimension
DBNS Test | Size | CPU |Memory| QphH
Test! 1000 28 1536 588811
Dim_DEMs | | Den_Metris | | Dem_Ptactors Test2 3000 25 3072 725686
"”‘“f"‘ '”'jr"‘““ ‘”’j“f"ﬁ* MSQL Server| Test3 3000 25 3072 700302
o Testd 3000 28 3072 461837
am_0 D Fact_Tetng Bim_Diatarset TestS 10000 28 4096 65223
I Din_08 ¢ Sy | HDDm Detenet Test6 1000 15 B4 9853
- = _Dun_Matiem )
Dim_Deployment| D0t | D Query TestT 3000 288 512 198907
Step 2 1.0 E%E:: ALl Oracle | Test8 3000 3 1024 205792
O _typathess o.on M5 ";‘f""“ Testd 10000 15 288 108089
7 i
Sl s Tosti0 30000 16 1024 156960
Ferf Mo
_l Testi1 100 36 4 1894
b
| wy| [Bomtins Test12 300 3 32 10165
E 10 fien_Tme| | ID_Dem_Ako DB2 Test1d 1000 1.7 iz 2021
Testld 1000 19 a2 26156
TestiS 3000 26 16 38872
—p— T T —|—ruu T T T _I=.' T T .‘-I T T -1 L T T al T
@.S.IE I s a E ITIH?%%]‘[L 15
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S IAG Example:

S P f d t 2
e rocess o our recommenaer:Sys ema-.( )
DBMS Test | Size | N1 [cPu| N2 [Memory| N3 | QphH | Distance| N
Test1 1000 003 28 062 1536 |0,37 | 5BBB31 0,19 0T
Testz | 3000 010 25 048 3072 075 725686 059 |052
Table in above with the following formulas: MSQL Server| Test3 | 3000 010 25 048 3072 075 700382| 059 |052
Testd | 3000 010 28 062 3072 075 461837| 057 |0.50
Ny — SizeTesii=Min(Size) Tests | 10000 033 28 062 4096 100 652239 087 |077
Maz(Size)—Min(Size) Test6 | 1000 003 15 000 64 001 9853 | 064 |057
Test? | 3000 010 29 066 512 0,12 198907 0,10 [0,09
N _ Drstanceresyy —Min(Distance) Oracle Tests | 3000 010 3 071 1024 025 205782 014 |0.12
StﬂP 3 Testy — Mazx{hsestance)— Min(Distance)
Testo | 10000 033 15 000 288 007 108089| o070 |og2
Testl0 |30000 1,00 16 005 1024 025 156960| 1,13 |1,00
_ Testti | 100 000 36 100 4 000 1894 | 042 |o037
Distancerest, = Testiz | 300 001 3 071 32 001 10165| o020 |08
\/ 52 (Ninfanifest — NiTear, )2 DB2 Testta | 1000 003 17 040 32 001 20221 | 055 |049
Testt4 | 1000 003 19 019 32 001 26156 | 046 |041
Test15 3000 010 26 052 16 0,00 38872 022 |019
MANIFEST| 800 002 28 062 768 018 0,00 |0,00
DBMS QphH | N
MS3QL Server | 588831 | 0,17
Step 4
Oracle 198807 | 0,09
DB2 10165 | 0,18
=] é s =] g
_
Nsi 18467
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Casel
Manifest 1

IA 5

A Case study

| Dataset | Workload | Platform

| [ DBEMS |
Case 1 v v v 7
Case 2 vy v ? 9
Case 2
Manifest 2

61 =]

4 Metric Result ?Unknown? of ResponseTime metric
4 Organism My Company
4 Platform CPU : 2.8 Ghz - Thread : 60 - Processor : 4 - Core : 24 - Memory : 768 Gbytes
< Dbms 2Unknown?
4 Data Set TPC-H datasets - Size: 800 GB
¢ Workload TPC-H queries (Q3, Q7, Q19)
4 Metric ResponseTime

< Metric Result ?Unknown? of ResponseTime metric

<+ Organism My Company
< Platform ?Unknown?
< Dbms ?Unknown?

< Data Set TPC-H datasets - Size: 800 GB
<+ Workload TPC-H gueries (Q3, Q7, Q19)
4 Metric ResponseTime

dePoitiers

esults Oracle A DB2 Sybase
Server
Oracle ;: 5'?!]- DR? Sybase CPU 1.3 28 1.9 28
e Proc 64 - 8 2
Q3 1300.74 2004 162.45 1774 Threads 64 120 32 -
Qi 1327.01 36.69 1110.05 167.19 Cores 64 60 16 -
Q19 1124.39 10.07 1627.62 08.39 Memory 256 1536 32 16
Q3 143.68 41.32 159.55 4357.91
Q7 328.36 33.57 861.13 2192
Q19 376.78 3.01 1081 929.72
o | P e ————————————— .
@.S,i.p |§a & /4 Univérsité 17




Summary

(1 Warehouse covering different aspects of
the testing environment (12 dimensions).

(1 Recommender system dedicating to recommend DBMS
and platform for given requirements.

J Storage part (Dimensions détails)

J Usage part (Query similarity)

18



