@2 TRIMANE

THE DATA INTELLIGENCE COMPANY

Relational Databases Ingestion into a NoSQL
Data Warehouse

Q  Authors: Rym JEMMAL
Fatma ABDELHEDI

Gilles ZURFLUH l

I§ Presented By: Rym JEMMALI IARIA
*2  Toulouse Institute of Computer Science Research (IRIT), _

CBI?- Trimane, Paris, France
3-7l10jevz

Email: rym.jemmali@trimane.fr



@2 TRIMANE

THE DATA INTELLIGENCE COMPANY

Presenter’s Resume

Rym JEMMALI
* Engineer diploma in computer science (2019)

* 2"d year PhD student : PhD in computer science, Big Data and
Business Intelligence

CBI%- Trimane, Paris, France

&
Toulouse Institute of Computer Science Research (IRIT)

B
ICSEA 2021 m



Jsommary

Context & issue

6 Case study
6 Related work

a Contribution & implementation

6 Conclusion & perspectives

N
ICSEA 2021 m



Case study Related work Contribution EoEE OIS '/ T RI MA N E

perspectives THE DATA INTELLIGENCE COMPANY

Bl Context

Decision makers

{o}

Decisional processing on
> abatalake
Relational DB

Q
Y
(q0)
-
©
o
(4]
()]

Files

NoSQL DB

'
ICSEA 2021 m




Context & issue Case study Related work Contribution

Bl Issue
BIG DATA
“{u): e
o 2liigy 7 -
HP P =]
& DATALAKE = -

i
110000100101011 4

1010010010101

10100011114

211010011000C,
01000 g

» The diversity of data types and formats

* The volumes stored which can reach
several terabytes

* The raw nature of the data in a Data Lake
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B|| Case study
‘, Medical application -

Create a Data Warehouse l Private health
from a Data Lake
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insurance companies

ENS

ICSEA 2021



Context & issue Case study

Contribution Conclusion & '/ T RI MA N E

perspectives THE DATA INTELLIGENCE COMPANY

Bl Related work

No data ingestion
Data ingestion from a Data Lake (without restructuring
data)
Data management Links processing
P i Document Polystores
ropesit Data transferring Restructuring Data . References
metamodels nesting
(2018) and create a graph)
Candel et al. (2021) X
Hanine et al. (2015) X X
Stanescu et al. (2016) X X
Chikerur et al. (2015) X No No
Liyanaarachchi et al.
X X X
(2016)
Duggan et al. (2015) X
Alotaibi et al. (2020) X
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Relational DB

CreateDW

£

Convertlinks

MergeClasses

Data Lake

RDBToNoSDW

—

Data Warehouse

Architecture of the data ingestion process from a Data Lake: RDBToNoSDW
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BI| MDA (Model Driven Architecture)

“ OMG (Object Management Group)

““ Objectives : Functional specifications VS technical specifications

‘o Principle

v' Use of models
v' Automation of transformations between models

‘» Concepts
v Model
v Meta-model
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B|| Implementation tools

‘; EMF (Eclipse Modeling Framework)

v' Definition of a metamodel <
v" Creation of models <

v Automation of transformations <

‘& Technical tools

v’ Ecore
v XMI
v QVT
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B|| Implementation tools

‘o Eclipse IDE (Java Integrated Development Environment)

v’ Java coding
v’ Algorithmic
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CreateDW Module

H Keys
= isPrimaryKey : EBoolean
B BDR
= DBName : EString pkeys T
eys
d I +
Source metamodel.
tables
1.* lattr
H Tables 1.*

= TableMame : EString attributest..

B Attributes
= AttrName : EString

-
1 referenceTo

rows 1
0.* hasAttr
CLicie values B val
= RowNb : EInt 1 Values
[ [ |
E IntegerValues B StringValues H FloatValues
= Vallnteger : EInt = ValString : EString = ValFloat : EFloat
H DateValues H BooleanValues
= ValDate : EDate = ValBoolean : EBoolean
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CreateDW Module

B BDOrientDB
= dbName : EString

i H BooleanValues H DateValues
Ta rget meta mOdE| = ValBoolean : EBoolean | | = ValDate : EDate
1..*|classes
B Classes .
= CIName : EString H IntegerValues El StrllngVaIuesl H FloatValues
" = Vallnteger : EInt = ValString : EString = ValFloat : EFloat
[ [ I

0.+ | records

B Atomic_Values

references B Records

7= RID : EString
[}
B Ref
1..* | couples multivaluedValues
1.% B Multivalued_Values

H Couples | wvalues | HValues
[>| = AttrName : EString 1

‘I”*
structmgles\

H Structured_Values|

=1
By
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Related work Contribution

ConvertLinks Module Experimentation : Medical application

Patient

HealthBenefits

Insured

Test

’ NoPat: INTEGER
LNamePat: VARCHAR(50)
FNamePat: VARCHAR(50)
AdrPat: VARCHAR(100)
TelNbPat: VARCHAR(50)

’ Affiliation: INTEGER

f

’ Doctor: INTEGER

Doctor

’ ldDoct: INTEGER
LNameDoc: VARCHAR(50)
FNameDoc: VARCHAR(50)
TelNbDoc: VARCHAR(50)

*HBenefCode: INTEGER
DateBenef. DATE
Designation: VARCHAR(50)
Cost: FLOAT(0)

’ Patient. INTEGER

> Healthlnsur: INTEGER

Healthinsurance

4'7

*InsuranceCode: INTEGER

Namelnsur: VARCHAR(50)
TelNblnsur: VARCHAR(50)
Adrlnsur: VARCHAR(50)

The « Service Provision » database

’ Nolnsured: INTEGER

LNamelns: VARCHAR(50)
FNamelns: VARCHAR(50)
BirthDatelns: DATE
Gender: VARCHAR(10)
Adrins: VARCHAR(100)
TelNbins: VARCHAR(50)

’ InsID: INTEGER
* DoctorlD: INTEGER
> Laboratory” INTEGER Bo—

TestName: VARCHAR(50)
TestDate: DATE
TestTime: DATE

Result: VARCHAR(100)

Physician

Laboratory

? IdPhysician: INTEGER

» LabCode: INTEGER 1

AdrLab: VARCHAR(100)
TelNbLab: VARCHAR(50)

The « Analysis » database

Extracts from the relational schemas of the two Data Lake databases
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CreateDW Module Experimentation : Medical application

o

[ Apply QVT rules ] Result XM file of NoSQL DB
Relational DB . .
Instantiate RDB Wlth XMl ~ & platform;/resource/QVTtransf/Model/BDCOrientDBResultatxmi
//Transform a relational database into an OrientDB database ~ < BD Orient DB : Presatations
Data Lake “mapping BDR::RDEtoODB(): BDOrientDB{ ~ 4 Classes Patient
dbName :=self.DBName; ~ 4 Records
~ @ platform:/resource/QVTtransf/Model/BDRxmi classes:= self.tables.map toTable(); <4 Couples PatlD
~ % BDR:Presatations } 4 Integer Values 7356756
~ 4 Tables Patient 4 Couples LNamePat
vE i‘“’;ﬂ — //Transform & relational table into an OrientDB class » 4 String Values Dupont
~ eys Patl B : .. .. —
+ Integer Values 7356756 ma.ppmg.E_{DB. :Tables:: to'?able () :0DB::Classes{ 4 Couples FNamz_ePat
. 4+ Attributes LNamePat ClName := self.TableName; 4 Couples DateBirthPat
4 _String Values Dupont records:= self.rows.map toDoc(); 4 Couples Gender N
< Attributes FNamePat }
<4 Afttributes DateBirthPat
4+ Attributes Gender //Transform a row into an OrientDB Record C
: reate NoSQL DW
“mapping RDB::Rows:: toDoc():0DB::Records{ Q
XMl instantiation file of a Relational DB couples:=self.hasAttributes.map toCouple():
Extract of QVT rules

Data Warehou:si2

m
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CreateDW Module Experimentation : Medical application

Name @ Color SuperClasses @ Alias  Abstract Clusters @ Default Cluster Cluster Selection @ Records Actions

Analysis_lnsured Iil [ 34,35, 36, 37] 34 round-robin 5 [ET [ ScuervALL| [+ newrecor| [ELINT
Analysis_Physician [42,43, 44, 45] 42 round-robin  ~ 9 P [EQueryALL |+ new RecorD [EDENE
Doctor_DW [ 66,67, 68, 69] 66 round-robin v 78 [T (B QUERYALL |+ NEW recorD | R E

ServiceProvision_Doctor . v [22,23,24,25] 22 round-robin v 9 [ Rename =TT TTRIEATTETGENY & proP

Analysis_lnsured I:l v [26,27,28,29] 26 :'c-unﬂ-rcni’ v: S m M QUERY ALL <+ NEW RECORD [-[vela

Extract from the list of the Data Warehouse classes stored in OrientDB
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ConvertLinks Module

Case study

Patient

HealthBenefits

* NoPat: INTEGER
LNamePat: VARCHAR(50)
FNamePat: VARCHAR(50)
AdrPat: VARCHAR(100)
TelNbPat: VARCHAR(50)

» Affiliation: INTEGER

* Doctor: INTEGER

f

Doctor

*ldDoct: INTEGER
LNameDoc: VARCHAR(50)
FNameDoc: VARCHAR(50)
TelNbDoc: VARCHAR(50)

* HBenefCode: INTEGER
DateBenef: DATE
Designation: VARCHAR(50)
Cost: FLOAT(0)

’ Patient: INTEGER

?Healthinsur: INTEGER

Healthinsurance

4'7

*InsuranceCode: INTEGER

Namelnsur: VARCHAR(50)
TelNbInsur: VARCHAR(50)
Adrlnsur: VARCHAR(50)

The « Service Provision » database
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Experimentation : Medical application

Record from the «SeviceProvision_Patients» class

{

"@version™:

"FNamsPDoc"
"LNameDoc™:

|"Doctor": "SE85583"

"@t&rpe" . Ildll'
"gridv: "§26:07,

1.

"@class": "ServiceProvision Patients",
"Email": "ramon.saadi@gmail.com",

: "Ramon",

"Saadi"

1

MEs oM. N

I"@rid" o "§42

"Eversion":

"Gclass":

L,

"ServiceProvision Doctor",
P|"IdDoc": "5685983",

"FNamsDoc" :

"LNamsDoc" :

"TelNbDoc":
}

"olivier",
"Durand",
"0e977899"

"@type": "d",

"@rid": "f26:0",

"@version": 1,

"@class": "ServiceProvision Patients”,
"Email": "ramon.saadi@gmail.com",
"FNam=Pat": "Ramon",

"LNamsPat": "Saadi"

"NoPatt. "anesTTogn
’Fg.:uctor“ : "g42:0"

}

Record from the «SeviceProvision_Doctor» class

Record from the «SeviceProvision_Patients»
class after converting links

.Iiil:’l
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MergeClasses Module Experimentation : Medical application

1, [
" " erviceProvision Insured", " . ong
Seypets
. "@rid": "fe2:0",
"INameIns™ "@version": 1,
"@class": "Insured DW",

"NoInsured
"Fmail": "ramon qaad‘@gmail.cam",

! a "FNam=Ins": "Ramon",
. . . "LNam=Ins": "Saadi",
Record from the « ServiceProvision_Insured » class e ‘ e T

S

"Brid™: "#2e:0",

"eversion®: 1,

heolaset TAnalyeis maticnet. . Record from the new created « Insured_DW » class
ail": "ramon.saadi@gmail.com", —

"FNamsFPat": "Ramon”,

"LNamsFat™: "Saadi”

Record from the « Analysis_Patients » class
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Experimentation : Medical application

& Assurance (admin) v

select * from " Insured_DW"

METADATA
@rid @version @class

1380 2 ==X
#3811 1 =0
#39:0 1 [ insured_ow |
#40:0 2 =0
#41:0 1 ==X

ICSEA 2021

No_Sec LName_Ins FName_lns
45657709 Saadi Ramon
75765898 Saad Juliette
77374350 Krid Pascal
97383764 Laval Stephanie
47658765 Hugo Victor

PROPERTIES
Gender No_Spouse
M #40:0
F
M
F #38:0

M

Email

steph.laval@gmail.com

Extract from the new created "Insured_DW" class

O% @

Doctor

#25:0

m
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B|| Conclusion

O Creation of a NoSQL Data Warehouse from a Data Lake

Q Source: Relational databases

€9 Target: NoSQL Data Warehouse

I“ Perspectives

@ Extending the Data Lake to other types of sources

@ Data processing and ingestion from these sources
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