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® |\c Impact of Big Data on DW
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O UIAS 30 years of exustence Maturlty

Variety

1. Design Ilfe-cycle well identified
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. Data Sources

Requirements 1

| . .
\ / ----» Mappings Sources/Requirements
~ —— Instance Extraction

— DW Schema Definition

Mappin;; -

— Cross-phase design

Multidimensional

Modeling
= Actors of the Design 2. Diversity of Actors | = Actors of Exploitation
Designers, Data Preparators, Quest of Value
Architects Administrators, Data Analysts
“Deployers” — m—
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Variety & Value

LOD & DW

2Vs Design Approach
Case Study

O LINS Value #places

T T | T 1 1 UL T T T —F—FF e  — .
T T T T T T T T T T T T l 5 3

= FR Value émoney [A. G. Sutc//ffe’2018]

. _ Value = user feedback:
= NfR: Value =2 satisfaction of qualities (security, privacy, ...)

N. Konstantinou
A

Value - integration of new resources (LOD, ...)
A
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- Recent efforts on building value ontologies:

T. P. Sales, F. A. Baido, G. Guizzardi, J. P. A. Almeida, N. Guarino, J. Mylopoulos: The Common Ontology

of Value and Risk. ER 2018: 121-135
1 S—
Exploitation \
Decision

: T 1 J L
; Integration Deployment
' i N

N. W. Paton
Sources
Visualisation

Value - offered services [D. Bork]

— "
Value = usage of modern architectures:
. Teradata

Value = new
programming
paradigms: Spark

Queries, Statistics, ...

émterdependenues between value (phases) & value (operatlonal DW)
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Variety & Value

Y, . . . L0D & DW
@ |ns Valueincreases Variety

Person in Charge (PiC) of Value
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ﬂ Examples of requirements related to value? :

Media: Has the coverage of media changed over time?
Politics: Speeches EU parliament that contain « human
rights » by country

Finance: Evolution of Debates related to Greece crisis by

country

domain

U Measurement of the value depends on the studied

&4 Interaction between designers and PiC of value:
multidisciplinary in DW
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Sources < | External Sources

i > Usage of Linked Open Data : o
* Traditional Management of Variety

! +

*  Variety of Formalisms (graphs)

Thttp://www.talkofelrope.eu/data
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Variety & Value

O,u /\5 Augmenting DW by 2Vs
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High Varlety of Sources | I GIobaI Processmg

o o - - - — - — — — —
Requirements I ----» Mappings Sources/Requirements
! I, Instance Extraction
‘\ : — DW Schema Definition
\¥ | — Cross-phase design
______ Deployment
ETL (Variety)

(Variety)

Exploitation

Multidimensional
Modeling

= Actors of the Design

Designers, Data Preparator,

Architects Administrators,
“Deployer”
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. = Variety & Value
‘3 ° ° = LOD & DW

DLinS Formalisation oy
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O Inputs:

1. Set of internal sources: S, .. ={S,1, Si2) --» Sim}
Set of external resources: S¢,. = ={S¢q, Sgy) -+-r Sgnt
Each source (internal/external) S, has:

= Its own physical format (F,)

= |ts conceptual model CMM,
= |srelated to a discipline D (medicine, engineering, etc.)

4. Set of requirements to be satisfied
5. [Optional]: An operational DW ([Ravat et al. 2017]), where:

= |ts conceptual model CM,,,
= |ts format(s) Format (S, ) = {f;, f,, ..., f,} = polystore storage

d Objective:

= Definition of all phases of DW augmenting its value

2.
3

1 Challenges:
=  Metrics of Value
Value(DW)= Operator i ic n.m) [Weight(S;, D) * Value (S)]; S; € S, U S, [Ballou et al.]*

*Ballou, D. P., & Tayi, G. K. (1999). Enhancmgtdata quallty in data warehouse environments. Com of the ACM 42(1), 73- 758 Y s
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®Lins # Scenarios

=  Summary
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sty o Internal ETL External ETL Load to DSA _

Load%to DSA F|Iter D" Store Loadito DSA Filter Store
Extract _p ™ Extract Temp,
\ (e, 19> ' |
QScenarioD
[ L \
Ve 3

Users % ¢ - ———————— - .I -
yy X e : I
Users Users Requirements
. Requirements 4
Requirements
M
rces

Results

Internal Sou Internal Sources

Internal Cube LOD Cube Merge

Synchronise

|
|
4 Eﬁ E» Internal Sources e Materialize :
2 =3k

ata Cube LOD On-demand LOD esults
bW LoD Ea— g;a;;y => graphs EILL0D viF:uaIilzted |
ED * materialized :
! |

(a) Serial Design (b) Parallel Design (c) Query-driven Design
r LOD is seen as source r Two Parallel ETL = On-demand ETL: data extracted from the existing DW and LOD,
then potentially loaded into DW - (requirement satisfaction)
Challenges?

1. Pivot schema : generic schema vs. LOD schema (graph)
2.  Redefinition of operators (overloading)
3. Synchronlsatlon of internal and external data: 3 scenarlos
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= Variety & Value
= LOD & DW

Value Metrics

= SummaryI
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Value(DW) = Operator ;¢ ..m) [Weight(S;, D) * Value(S;)], where S; €S, . U Sg,,

int

J Three metrics related to:

1. Requirement satisfaction

number of responses of requirement on S;

Value(Req,S;) = i
alue(Req,S,) number of responses of all requirements

2. Conceptual modelling (multidimensional concepts)

number of concepts of DW schema by integrating S;

Value(Concepts,S;) =
( p 2 total number of the DW concepts

3. Target DW population

number of instances of DW by integrating S;

Value(Inst ,S1) = ]
alue(Instances, Si) total number of instances of the DW
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Variety & Value

j : LOD & DW
® NS Case Study e
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- Unlver5|ty Research Analy5|s

4 internal sources generated from LUBM benchmark
15 initial requirements

H DimYear H Dim:Gty
o IdGty
o NameGty

H Dim:Month

H Fact: University
o IdUniversity

o= IdStudent H Dim:Student
" o IdGty o IdStudent
B Dim:Quarter = dbo:IdGraduateStudent = NameStudent
= RankUniv

H DimTime E GraduateStudent
o ReleaseDate

o IdGraduateStrudent
o NameGraduateStudent

= L
3

 Analysis:

=" 6 requirements are not satisfied by internal sources (Oracle 12c release 1)

—>External source: Dbpedia
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Variety & Value

a ° LOD & DW
@ NS xperiments
o =N Case Study
0 ey —) Summary
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Metrics Dimensions/ Value (S*)up Value(S*)geq Value ($*),,stances | INStances Response time
Sources Measures
— —
internal Sources BT | 31% 6% 10% 550k | 1T —
Serial Design 10/7 71% 80% 94% 7,7x106 3.2
Parallel Design 11/8 73% 84% 85% 3,1x106 2.6
Query-driven design | 12/8 74% 84% 2,9%106 1.7
*All sources have the same weight .
*Operator: Av H Dim:dbo:ldResearch H Dim:Continent
= jto:Researc; b o dbo:ldContinent
= dboResearchTheme o dbo:NameContinent
H Dim:Author \
o dbo:ldAuthor \ [ Fact: University H Dim:Country
o dbo:NameAuthor o IdUniversity — o dbo:ldCountry
Dim:City
o IdStudent o — D g dbo:NameCountry
) - o ldGty
o dbo:IdPublication & NameCitv
H Dim:Quarter H DimTime o= dbo:ldResearch amety
o ReleaseDate s = dbo:ldAuthor
o= dbo:Program
— o= dbo:ldGraduateStudent
H DimMonth = NumberPublication — E Dim:Student
= dbo:RankUniv o IdStudent
o dbo:Budget Program © NameStudent
E DimiYear o dbo:NumberEventWiki
H Dim:Publication H GraduateStudent
o dbo:IdPublication _ o IdGraduateStrudent
o dbo:NamePublication H Dim:Program o NameGraduateStudent
o dbo:ldProgram
o dboNameProgram
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= Variety & Value
\§ = LOD & DW
g u m m a r = 2Vs Design Approach
J / S = (ase Study

= SummaryI
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\/ZVs for the DW renaissance

v/ Value = pool of multidisciplinary expertise

v/ DW life cycle design revisited (new formalization)
v/ 3 augmented scenarios

m\eracity & 2V

wMore automation (query rewriting)

m\/alue Query Language (Thank Patrick)

Special issue on: Business Intelligence and Analytics for Value Creation in
the Era of Big Data and Linked Open Data: International Journal of
Information Management, Elsevier (Q1; IF=4.810)
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