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Motivation

e In last years the amount of data generated on the web
has grown considerably

o Need to collect and analyze it to obtain useful information
- Data Warehouse with data sources from the Web = WW

o Extraction, Transformation and Loading (ETL) process

o carried out in every DW construction without guidelines or
standardized process structures

Do Do
something [| Something else ? P9797?

.
o in general it is left to the developer's criteria how to do it

with not much tool support

Andrea Delgado, Adriana Marotta, InCo, FING, Udelar BPMuy 2015



Quality-Aware Web Warehouse

» General Architecture of the QAWW
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Quality-Aware Web Warehouse

* QAWW phases and roles involved

o1 e
ww ww ww

Configuration Feeding Exploitation

E;'ofessionai e Final
Expert User 6

» Two processes defined for WW construction

o the configuration process to put light on

= the activities to be performed to be able to configure the WW
= the data needed to be able to construct the WW

o the feeding process which uses these data
O to automate as much as possible the WW construction
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Business Process Management (BPM) & Systems

* Business Process Management (BPM)
o provides an horizontal vision based on business process

supporting their lifecycle B 71—
o BPs are modeled, implemented, - {:k Con Gon
executed and evaluated in a . [T: Qon FBino
continuous improvement cycle O | s C% E\gﬁsed
(Weske, 2007-Delgado et. al 2011-14) Comection | Swimianes | Arsfacia| Data
= Business Process Model and sequerce | B ik
Notation (BPMN 2.0) e | |
o defines specific elements to model| = _ g St
and execute business processes s < IR -

Andrea Delgado, Adriana Marotta, InCo, FING, Udelar BPMuy 2015



Business Process Management (BPM) & Systems

» Business Process Management Systems (BPMS)

o provides specific platforms for executing business process
models providing tools for each lifecycle phase

o What we construct

are Process Aware Ch %
UWD:I:]’ User Task

Information Systems il
(PAIS) Business Process engine |
Inversion of control I%DT 2y
to the user b Bl Engine

I Service Task Business Rule Task
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Automated support for the WW configuration

e Configuration and Feeding processes & metadata
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Automated support for the WW configuration

» Configuration process

o Main objective is to gather from the user and register it in the
configuration data base for the feeding process to read it

o Things to register
=« Web sources, Schemas definition, Mappings between schemas

m .
mappings
Web Source 1 1 _:?Expected Schema 1\ @

Web Source 2 \

Integrated DW

Web Source 3 -} | Expected Schema 2| | Schema ” Schema

Source Schema - Target Schema

Source Schema ‘ Target Schema

Source Schema ‘ Target Schema
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Automated support for the WW configuration

» Configuration process

o Reusable conceptual sub-process to define mappings between
source and target schemas

STEP1
STEP 2 Define Target schema
Define mappings between

Source and Target schemas ‘
;Source Schemi ‘ &Target Schema{
Tables columns Mappings Tables columns

T34 CSq4 >TTy CTyq
CSys — — CTy3
TS cs,y LLERE o o)
-— ]
"2 "=
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Automated support for the WW configuration

» Configuration Business Process specification in BPMN2.0
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Automated support for the WW configuration

» Example form for user task in the Configuration process

Task Select Domain and Web Sources

Domain

Web Source 2

SubTask Register new Web Source
Web Source 3 .

5
Wb Soarce

"N

Register new Web Source? | \/

Andrea Delgado, Adriana Marotta, InCo, FING, Udelar BPMuy 2015




Automated support for the WW configuration

o Example of Expected and Integrated schema definition

Configuration Pr
IT Professional
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Configuration Process
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Automated support for the WW configuration

o Example of key t

I ' name VARCHAR(50)

: formatt v
' name Y ARCHAR(50)

< url_service VARCHAR(100)

'H'———————————j

: source_schema ¥
| ¥ id BIGINT (20) |

: attributes_source_schema ¥

' name Y ARCHAR(50)
¥ source_schema BIGIMT(20)

I I N S -
jweh_mce VI

@ source_schema BIGIMT(20)
 url VARCHAR{ 100}

& form att ¥ ARCHAR({50)

2 form att_defined CHAR(1) I

- - -
|

—| config_web_source_expected_schema ¥
¥ config BIGIMNT (20)

¥ web_source VARCHAR({50)

¥ expected_schema Y ARCHAR(50)
" glready_joined CHAR{1)

r--ﬁ-q
I|:|:la|:ted_sihlamﬂ'r I

' name Y ARCHAR(S0) | I

' name VARCHAR(S0)

‘ ¥ expected_schema Y ARCHAR(S0)

“ type V ARCHAR(30)
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_| attributes_expected_schema ¥

ables from the configuration database

v I I —| dw_schema

I 1 config BIGINT (20}
I S .

I _| domain_web_source ¥
¥ domain vV ARCHAR(S0)
¥ web_source VARCHAR(5D)

—| domain A4

' name VARCHAR(S0) |
l . ' @ dw_schema YARCHAR{50)
I N N - I . I ' name ¥ ARCHAR(50)

2 glready_m apped CHAR( 1)

: config_web_sources ¥

? config BIGINT(20) —| configuration v is_fact INT(11)
1 web_source ¥ ARCHAR(50) " id BIGINT(20) + already_linked INT(11)
@ domain VARCHAR(50) = already_joined CHAR(1)

2 glready_loaded CHAR{ 1)

=
I

 processed ¥ ARCHAR{ 1)

i

s

[N | N ]
_] integrated_schema ¥
T config BIGINT {20}

' name VARCHAR(50)

I “» glready_mapped CHAR(1)

“»glready_linked INT{11)

"+ already_joined CHAR(1)

_] mapping

¥ config BIGINT (20)

T attribute_source_schema VARCHAR{50)

¥ source_schema BIGIMT(20)

1 attribute_expected_schema VARCHAR(50)
¥ expected_schema Y ARCHAR(S0)

+

L=

] mapping_integrated v
¥ config BIGINT (20)

¥ integrated_schem a YARCHAR(50)

¥ attribute_integrated_schema ¥ ARCHAR{50)
T expected_schema VARCHAR(S0)

T attribute_expercted_schema Y ARCHAR(50)

" web_source ¥ ARCHAR(S0)

:

ai
T
!

_| attributes_dw_schema ¥
¥ config BIGINT (20)

' name Y ARCHAR(S0)

T dw_schema VARCHAR(S0)

 type VARCHAR(30)

Sis_pk TINYINT(L)
 dlready_linked INT{11)

I-- I N .
I . I N -
mapping_dw v

¥ config BIGINT (20)

¥ dw_schema YARCHAR(50)

¥ attribute_dw_schem a VARCHAR(50)
Pintearated_schema VARCHAR{50)

@ attribute_integrated_schema Y ARCHAR(50)

---_L---

-
“2EE NN . -IF I N .
I ] attributes_integrated_schema ¥
¥ config BIGINT(20)

' name Y ARCHAR(50)

T integrated_schem a VARCHAR{S0)

 type VARCHAR(30)

2 already_m apped CHAR(1)

Sis_pk TINYINT (1)

< already_linked INT{11)
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QAWW construction with BPMN 2.0

» Feeding Business Process definition

o the activities corresponds mainly to the ETL traditional
process of constructing a DW

DQMetadata DQ1

o it is automated as much as possible

based on reading the data registered

in the Configuration process

zO—-in>:U-|><mL
"o
ozt

= Extraction process using data

from the configuration DB and Jo 4

o Data DQ Service
executing DS for each Web source e
using defined quality information & WEB
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QAWW construction with BPMN 2.0

» Feeding Business Process initial definition
o as a prototype to validate the configuration process

Integrate and Load
intearated Tables

G L 8 i
Select Configuration Create Structures Extract Data

P e

Conflicts Resalution
for Expecied Tables

Domain expert

Cnmmudr e e -

Fee ding Process

Tables To Load? 3
0 " v ;ﬁt:?t.nnﬂds to
Commi Load of Confirm Query to Load OW Fact Configurate Query to Load Integrate and Load DW x
DataWarehouse Tables DW Fact Tables Dimension Tables
fes
I S S . .
Conflicts Resolution
for Integrated Tables
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Case study with open data

e From the Tourism domain in Uruguay

Accomm_Type

Timetable
1 Date :440th Typeld
Time Date —emtn TypeName
DIM-TIME

( Date Groups )

date
month
year

Year /L
Year
( Type )

Accommodation

B, |

Service-time )

Transport-service

Serviceld

AccommodationId
(' Service-company) @

( Qty-events ) Location-City
Compan
Compantd CityName

CompanyName
City-Region

FACT-EVENTS
date

DIM-ACCOMM
accommodationld

DIM-
TRANSPORT

) serviceld type
service -
accommodationld
companyld city type name

co.mpanyName Qty_events
Time Qty_acomm

DIM-LOCATION

N _cit}.’
Region -
RegionName Logical DW Schema

Conceptual multidimensional model
(Zimanyi and Malinowski, 2008)
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Case study with open data

o Example of defined schemas and mappings

ACCOMMODATION
accommodationld accommodationld
address address
phone phone DIM-TIME DW
city city date DIM-ACCOMM
: region month —
region &l year accommodationld
(@) i e,
type pame
TRANSPORT FACT-EVENTS addres§ |
] date
Expected kit eventName vl . | Integrated
S h company! date DIM- accommodationld i S h
chema companyName sty TRANSPORT gty chema
time region serviceld Qty_events
city companyld Qty_acomm
region (b) companyName
t.
Integrated - =
Schema DIM-LOCATION
region
ACCOMMODATION ' ACCOMMODATION
mapping ; TRANSPORT
accommodationld ---4------------ accommodationld EVENTS
address =-------===f=-=--=="~=="1 address zz::;l‘i 9 eventName
phone """"""" e = CES R S S phone comganzName s
jty ——-===mmm—mmmm == m = m = city fifiia city
city -- ] . region
region --=--=======-q-==---c=s=== region city
type region
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Case study with open data

» Execution of the configuration process

{

Select Web Sources

E Mo hay fecha de vencimiento = Mediana prioridad @ Hace momentos readas

Esta consulta no dispone de desoipeion establecida.

Parte del proceso: ‘Configuration Process’

Personas

Kermit The Frog

8 Sin propietarip [ Transfenr Asignado a | Ressgnar

Subtareas

Mo hay subtaress definiias para ests tarea

Contenidos relacionados
Mo I'-i‘," contenidos relacionados para ezl3 fares

Rellene el formulario que aparece a continuacion y complete |a tarea:

Web Source  slbergues_web .

Web Source |campings_web *

Web Source | depsrtamentos_web *

Web Source  eventos_web .

Web Source ;?anspnrta_meb -

] Add Exist Web Sources?
[ ]Add Mew Web Sources?

(a)

]

[+

Create Expected Schema

E Mo hay fecha de vencimiento = Mediana prioridad @ Hace momentos creadas

Ests consulta no dispone de deswipcion establecids.

Parte del procesn: ‘Configuration Process'

Personas

8 5in propietario .Tu'nifm

Subtareas

Mo hay subtaress definidas para esta tarea

Contenidos relacionados

Ho hay contenidos relacionados para esta tarea

Kermit The Frog
Asignado g | Reasignar

Rellene el formulario que aparece a continuacion y complete la tarea:

Schema Name 'h-ul;eles_expe'l;ied'

Aribute | nombre
Tipe  char(20) r
Afribute .dudad

v Type dﬁﬂ} v
T

Activiti user Task forms

(b)

]
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Case study with open data

» Execution of the configuration process

Mapping DataWarehouse Schema and Integrated Schema

W o hay fecha de venamients = Medizns prioided () Hace momentos oeadas

Ests corsulta no dispane de desaripeion establedida

Personas +

Karrmit The Frog . .
' i D '(:,orrespondlng"data in the
Subtareas :+ mapplng_dw table

Mo hay subtareas defridas pars est3 tama

BEFY0BN OCO0ORIva =

Contenidos relacionados 1® select * from mapping dw
-

€

Na hay contenidos reizcionados pars ests farea

it g e st Grid | ([l 4% Fiter Row: et gl (b U | Bpoiepot g (G | Wreo Col Contere:
config O _ES0uEma STty v _ebguems T ated_eluema atributo_nibegrated_esguess
3 aTeenitod codoo sojamentos_integrated  codioo
3 sojaeeniog drecoon sojamentos_nitegrated dreccon
3 o telefors slojamienton_integrated  telefong (b}
Asibute Integrated  alsjamienias_integrated-ciud :m mu - x m e
(a)

Aibute Integrated  shojamienios_integrated-codi +
L

{ ¥
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Case study with open data

» Execution of the feeding process
i Confirm Query to Load DW Fact Tables

E No hay fecha de vencimiento = Mediana prioridad @ Hace momentos oreadas

Esta consulta no dispone de desoripcion establecida,

Parte del proceso: ‘Feeding Process’

Personas +
a - Kermit The Frog

Sin propietarip | Transeri Asignado g ( Ressignar
Subtareas N

No hay subtarezs definidas pars esta tarea

Contenidos relacionados +
No hay contenidos relacionados para esta tarsa

Rellene el formularie que aparece a confinuacion y complete la farea:

Fact Table | ewms

INSERT INTO everios (cod_senvicin, cod_alojamenta, cod_cudad, kchg A
SELECT

sy cd_Sevicd, acjaiens iegreted codiog, Tanspunes_rieated codioy, fechas_inegratedsechs y

User task for confirmation
of the DW query
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Conclusions and future work

» Our approach takes a two level Business Process vision
to support the process of building flexible WW

o a Configuration BP user oriented to define things
o a Feeding BP to generate the WW using the data defined

e We have modeled, executed and validated the
Configuration process using BPMN 2.0 and Activiti

o Defining the user tasks needed to gather the data and the
metadata database to register it

o Implementing the model in the Activiti BPMS and
validating the proposal in a case study with open data
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Conclusions and future work (2)

e The automated sugport for building flexible WW we
propose will provide organizations with many benefits

o Bridging the gap between domain experts and IT professionals
based on the BPMN 2.0 model

o Providing easier to use guides to the user as the execution
presents the tasks accordingly to the defined control flow

o providing automated execution as much as possible, whenever
something can be automated it will be automated

® groviding data about the definitions taken by the user i.e. who
efined what in what task, automatically registered in the BPMS
process engine as BPs are executed.

e As future work

o We are adding management of quality information and defining
the feeding process automating the integration of data
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Thank you very much for your attention !

Questions ?

InCo, FING, UdelaR
http://www.fing.edu.uy/inco/

adelgado@fing.edu.uy
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