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ISA in numbers

G)isa

25 members
14 Senior Research Staff
4 Research Assistants,
3 PhD students,
4 Software Developers

(>20 former members)

> 200 Publications in Journals
and Conferences

3 International Patents

16 Software Tools developed

5 European Research projects
10 National Research projects
5 Research Networks

35 Public-Private Transfer
Research Contracts

2 Spin-offs
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Management Testing

Experimentation




Finding
techniques to
analyse them

Creating rich
models

 Constraint Satisfaction
Problems

« Description Logics and
Ontologies

» Metaheuristics




ISA Research Areas

Business
Process
Management

Cloud and
Services

Variability Software

Management Testing

Experimentation




Introduction



Business Processes (BPs)
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Perspectives in Business Processes
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Business Process Perspectives
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Performance perspective
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Process Performance Indicator (PPI)

Quantifiable metrics that allow the evaluation of
the efficiency and effectiveness of business

processes. They can be measured directly by
data that is generated within the process flow and

are aimed at the process controlling and

continuous optimization.
[G. Chase et al., 2011]



PPl vs KPIs




The PPI Management Lifecycle

|dentify PPI
correlations,
conflicts and predict
future behaviour

Calculate PPIs’
values and
monitor PPIs

//
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Problem statement

How to define PPIs to support the PPI
management lifecycle?

How to extract valuable information?
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How are PPIs defined nowadays?
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This leads to several problems
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Requester

Requester

hd
H A
i
H H
H H
H H
H H
: H
;| ; |
§ g H
E i & H
> H E '
T 4 > RFC H
z M ] canceled H
b Analyse RFC o
o L Analyse RFC
€ 2
5 €
= e Bevate RFC s ree
decision to Bevate
approved
registered Sommitiee RFC decision approved
registered
8
E Analyse in §
£ committee ‘é‘ naly:
[H £ committ:
S ‘ [ | | L 8 / =2
/7 / N\
Aparia Aparta
do do
para Valor |Valor [roles para Valor |Valor [roles
Informacion actual |esper]ir Informacién consult | | actual |esper]ir
PROCESO |medida KPI_|as Indic§dor Calcul® del indicador SP) ado |os [Observaciones PROCESO |medida KPI_|as Calculi del in SP) ado_|os Observaciones
[Contamos Contamos
Reinstalaciones sobre Reinstalaciones sobre
1 11 GLANZ |Instalaciones en 1 11 GLANZ [Instalaciones en
. % PLs "reinstaladas” en CTICO |cualquier entorno, % PLs "reinstaladas” en CTICO |cualquier entorno,
algan entorno, con o sin independientemente de algun entomno, con o sin independientemente de
Marcha Atras, sobre el total [que sean sobre la Marcha Atras, sobre el total que sean sobre la
de PLs instaladas en el misma PL de PLs instaladas en el misma PL
K Erscuencia de PLs reinstaladastlsistema, Frecuencia de PLs “reinstaladas” |sistema.
por ejecucion por ejecucion
> 12 GLANZ |entendemos cualquier 2 12 GLANZ |entendemos cualquier
Calidad del - CTICO |operacién sobre una PL: Calidad del ' CTICO |operacién sobre una PL:
= % ejecuciones sobre el total instalacion, reinstalacion = % ejecuciones sobre el total instalacion, reinstalacion
lanzamiento lanzamiento

Media de Ejecuciones por PL

de PLs planificadas para
ese periodo

o desinstalacién (que

incluye la marcha atras)

Media de

por PL

de PLs planificadas para
ese periodo

o desinstalacién (que
incluye la marcha atras)




Understandability
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process performance indicators notation and tool



PPINOT Metamodel
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Features

» High expressiveness

 Traceability with BP elements

 Extensible

More details at: Adela del-Rio-Ortega et al. “On the definition and design-time analysis of
process performance indicators”. Information Systems 38(4): 470-490 (2013)



PPINOT Metamodel
PPINOT Graphical Notation



Visual PPINOT
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Problems
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PPINOT Metamodel
PPINOT Graphical Notation

PPINOT Templates



Templates

PPI-<ID> <PPI descriptive hame> H I t t t
Process <process ID the PPl is related to> e ps 0 structure
Goals <strategic or operational goals the PPl is related to> |nf0rmatlon

MeasureDefinition | The PPl is calculated as{
<TimeMeasure>|<CountMeasure>|<ConditionMeasure>|
<DataMeasure>|<DerivedMeasure>|<AggregatedMeasure>}

Z 3%

Target The<g/|:r|7,czllzl7lf:rgrgl;\iglue>|<ComposedTargetVaIue>| Serves as a gl'"de
<CustomTargetValue>}

Scope The process instances considered for this PPI are

< Al

» those in <descriptive name (S-x)>
Source <source from whcih the PPl measure can be taken> Uses (StrUCtured)
Responsible {<role>|<department>|<organisation>|<person>} natural Ianguage
Informed {<role>|<department>|<organisation>|<person>}

Comments <additional comments about the PPI>




Linguistic Patterns

The PPI value must be greater than
[or equal to] <lower_bound>

Fills placeholders in

prewritten sentences

\
)|

Easier and faster than writing whole

paragraphs from scratch

Sucessfully used in RE




Mapping to the metamodel
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PPl Template Example

PPI-005 Average time of RFC analysis
Process Request for change (RFC)
Goals » BG-002: Improve customer satisfaction

» BG-014: Reduce RFC response time

MeasureDefinition

The PPl is calculated as the average of the duration between the time
instants when activity RFC analysis becomes active and when activity
RFC analysis becomes completed

Target The PPI value must be lower than or equal to 1 working day

Scope The process instances considered for this PPI are those in Last 100
instances scope

Source Event logs of BPMS

Responsible Planning and quality manager

Informed Chief Information Officer (CIO)

Comments Most RFCs are created after 12:00

More details at: Adela del-Rio-Ortega et al. “Using templates and linguistic patterns to define
process performance indicators”. Enterprise Information Systems 10(2): 159-192 (2016)




Problem statement

How to define PPIs to support the
PPl management lifecycle?

How to extract valuable
information?




How do |
iInstrument
this process?

If | change this
activity, which PPIs
might be affected?




Measured By Relationship
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Involved In Relationship
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Relationshiy

MeasuredBPElement: Which process elements are

measured by this PPI?

Measured By
MeasuredPPIl: Which PPIs are defined over this process

element?

InvolvedBPElements: Which process elements are
involved in a given PPI?

NotinvolvedBPElements: Which process elements are
not involved in any PPI?

Involved In jnvolvedinAlIBPEIements: Which process elements are
involved in all PPIs?

Associated PPI: Which PPIs are involved in a given
process element?



DL-based implementation

DL Knowledge
Base

Formulate operations in terms of DL reasoning operations (e.g.
satisfiability, subsumption, realization, etc.)

DL reasoners

Hermit « Racer
Pellet « Etc.

More details at: Adela del-Rio-Ortega et al. “On the definition and design-time analysis of
process performance indicators”. Information Systems 38(4): 470-490 (2013)



Applied to several use cases

IT department of the Andalusian Health Service
Company for training health professionals

Information and Communication service of the University of
Seville

A part of the administration of the Andalusian Regional
Government



Tooling support



PRspectives

PPINOT Modeller Models Edit model About Login ~

Models

RFC Management with PPls

Process for the management of request for changes in existing information systems with some PPIs

Available at: http://labs.isa.us.es:8080/prspectives
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PRspectives

PRspectives

Models > Gestion RFCs-PPls2 ~ > PP| Templates ~ About adeladelrioo@gmail.com ~

PPIs of Gestion RFCs-PPIs2

PPI:

Process:
Goals:
Definition:
Target:

Scope:

Responsible:

Informed:

Comments:

PPI:

Process:

Goals:

Definition:

PPI descriptive name
IT Department

e

The PPl is defined as the of the number of times data object RFC [registered] becomes resgistered
The PPl value must be ... #
The process instances considered for this PPl are all #

Role, department, organization or person responsible for the PPI

e

Additional comments about the PPI

PPI descriptive name
IT Department

e

The PPl is defined as the of the duration between the time instants when event RFC received becomes (unknown state) and when becomes (unknown state)



Ongoing work
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SLA modelling for BPO services

Automatic establishment of links between natural language
PPls and their implementation

PP variability management

PPl Thresholds determination based on execution data
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SLA modelling for BPO services

Contractor

Criticality | Response | Presence | Resolution | Document. | Timetable |Calendar
Level Time Time Time Time
Critical 0.5 4 2 4 8:00 —20:00| Local
High 2 8 4 12 8:00 —20:00| Local
Mild 5 30 6 24 8:00 —20:00{ Local
Low 5 60 8 48 8:00 — 20:00| Local
Metrics
APC
A AN A T
| | | |
I I I I
| | | |
N 1 X © < AFIP
Bl ,e?uest Fldocum:entation c:;;euceti;n FldaoccCL;:teart\its:]ion {/. ?@‘b\\?\/ 94% S AFIP < 95%
| I i Vs
: ,L Correction i L"\?i/ 93% S AFIP < 94%
| | required
| | 92% < AFIP < 93%
Vi Create and V
Plan FI Perform FI S“b:"im DOC:""T:&‘:"" 91% S AFIP < 92%
documentation ccepte
Flrequested 90% S AFIP < 91%
I/ AFIP < 90%
Fl closed -—

# accomplished FIs
# Fls

Service Level Objective (SLOs)

x 100 >95%

AFIP =




SLA modelling for BPO services
Structure: WS-Agreement

Agreement
Name
Context
Terms Business
. Process
Service Terms
Service description terms ’
SLA Metrics
Service properties e E——
Service references
SLO,
Guarantee Terms ﬂ mmmm) Penalties &
Rewards

: Z

Published at: Adela del-Rio-Ortega et al. “Modelling Service Level Agreement for Business Process
Outsourcing Services”. CAISE 2015: 485-500




Ongoing work

SLA modelling for BPO services

Automatic establishment of links between natural
language PPIs and their implementation

PP variability management

PPl Thresholds determination based on execution data



Automatic establishment of links between natural
language PPIs and their implementation

 The formulation of PPIs is typically a managerial concern

* Monitoring PPIs requires a technical perspective on a
process

o 1
1

Alignment

Natural language |
PPI description !

I ]
= "H" 0|

Process model |




Automatic establishment of links between natural
language PPIs and their implementation

Alignment Approach

1. Type
classification Measure Al ;
= % type ignmen
— l:'> | Classification
Unstructured : =
PPI description Z% :§ 3. Alignment —> =
- to model
De0|3|9n tree

:: T
O E X X-O | ype O-@O
(=] |:> | indicators

v Extracted
hrases
Process model > PP P
parsing

Published at: Han van der Aa et al. “Narrowing the Business-IT Gap in Process Performance Measurement”.
CAISE 2016: 543-557
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SLA modelling for BPO services

Automatic establishment of links between natural language
PPls and their implementation

PPI variability management

PPl Thresholds determination based on execution data



PPI variability management

4® o@

Op
o
@

—G = L?-"
Performance perspective Needs of Dimensions: result of analysis First Step

subject to variation models and tools

* Avoid redundancy

* Reduce efforts
* Increase clarity

Published at: Bedilia Estrada-Torres et al. “Identifying Variability in Process Performance Indicators”. BPM
(Forum) 2016: 91-107



Ongoing work

SLA modelling for BPO services

Automatic establishment of links between natural language
PPls and their implementation

PP variability management

PPl Thresholds determination based on execution data



PPl Thresholds determination based on execution data

Lagging Indicators
Measures goal
accomplishment, easy to
measure but hard to
influence.

Leading Indicators
Predict goal achievement,
you can influence them
but can be more difficult to
measure.



Method for PPl Threshold Determination

Lead indicators
Lag indicator r £ A
M N

\/ w //
Yy

7 s N s ) s E =) s =)
rror
Data Relationship g)?trrgiggf' probabilities: Thresholds
Preprocessing checking ROC Curvé Bender validation
method
- / \_ J \_ Y . J \_ J
Threshold /\

SV

To be published: Adela del-Rio-Ortega et al. “Enriching decision making with Data-Based Thresholds of
Process-Related KPIs”. CAISE 2017: TBD




Ongoing work

 And much more...






