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e Motivation
e Open Issues
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Motivation: why strategic modeling?

Strategic
modeling




Approaches to intentional modeling




Why 1%?
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i*

used in several disciplines

Requirements
Engineering

Business Business
Modeling Intelligence

Architectural
Design




1* current use
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i*

current use




Is that strange?

e Kuhn’s concept of “scientific revolution”

We are here (?

_ Or here ®? Let’s move here!
Theories do : :
not satisfy . Knowledge is
findings analysis | generated
perspective borns. | using
s | Anew ontology | established
| evolves | perspective

Pre-paradigmatic Revolutionary omal Science
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The Way Ahead

Which are the open issues to face
during this journey?
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Open Issue 1. The Language

e How is the 1* framework used by modellers?




Open Issue 1. The Language

e Which are the usual variations?
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Open Issue 1. The Language

e Which are the usual variations?

G1.3: material
renewing
managed

G1: material G1.1: material
borrowing checking-out
managed managed

G1.2: material
checking-in
SGl:enhance managed
library
productivity

D1.1: fast
checking-out
(D5)

D1.2: easy
checking-out
(D5)

efficient
borrowing
(D5)

library library material
material borrowed
(D1)

confidential
borrowing
(D6)

D1.3: unobtrusive
checking-out (D6)

D1.4: confident
checking-out (D6)

Paradigm shifts

Library
patron
(LP)




Open Issue 1. The Language

e Which are the usual variations?
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Small variations on core constructs




The Way Ahead

e |dentification of a language core

Core concepts, common
to all I* variants

Other modeling spaces

Particular concepts of
widespread i* variants

f—

Particular concepts of
emerging i* variants

Particular tool
Implementations and
additional concepts from
existing I* variants




The Way Ahead

e Specifying the language core: syntax

<<enumeration>> <<enumeration>> Node ExternalElement
IntentionalType ContributionType

Goal some+

Softgoal S
Resource f help { {disjoint, complete}

Task

label : String * "

dependee

. AREA 3
: AREA 2
DependableNode depender Dependum

' ! {disjoint,

-part- Is-a -
Is-part-of Dependency complete}

ftype : IntentionalType IntentionalElement
{disjoint, incomplete}

.. e : Intentional Type
Relationship | - - -—— 0.1 | {disjoint, complete} typ : YIZ
rom
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boundary head
to |+ | Actor [~ BelongsTo P> * InternalElement

AREA 6 - | {subset}
AREA 1 0.1 ! rootOf AN

Position AREA 4 {cliisjoint, incomplete}

Role | |{disjoint, incomplete} MeansEnd

AREA 5

Decomposition

occupies

covers

plays

Contribution

Agent

type : ContributionType
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The Way Ahead

e Specifying the language core: semantics

Foundational
ontologies




The Way Ahead

* 1* for practitioners?

Meaningful, value-oriented
concepts for practitioners
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Open Issue 2. The Method

e How are ¥ models built?

Rational Unified Process"

What about lower level?




Open Issue 2. The Method

e How are i* models built?

Travel to Travel to
RCIS'12 RCIS'12

T |

e-ticket




The Way Ahead

* Promoting some prescriptive rules for model
building

— Steps

— Refinement rationale: type of element; stop
condition

— Correctness checks
— Patterns
— Lexical conditions
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Open Issue 3. Model Analysis

e “You can’t control what you can’t measure”

rice
ice rovider]
ound

Aftract More
ame a Frica o Custormers
[Semice] [Semnvice] ]
Mid I% Was;n
F'iﬁhfg;e 3 EEMCE] Supplier
[Service) Agreement [Semice]
L
L]
[}

on Price [F]

Good Cuality
[Service]

Acceptable
Price
[Service]

How good is this diagram?
e what does “good” mean?
e how do we know “how”? @




Open Issue 3. Model Analysis

e Quantitative measures

Diagrams | Measure Property

E-R Nb. of Entities Simplicity

Nb. of Entities and Relationships | Simplicity
Class Depth of Inheritance Trees Complexity

Nb. of children Reusability
Nb. of associations Maintainability
Business | Activity Automation Factor Performance
Process Branch Automation Factor Performance
Coupling Maintainability
Statechart | Nb. of activities Maintainability
Nb. of Transitions Maintainability

i* 277 277




Open Issue 3. The Way Ahead

e Define a suite of 1* measures

Diagrams | Measure Property

i* Nb. of Elements Simplicity

' Nb. of Goals with 1 Means Workability
Actor Centrality Performance
Nb. of Automated Tasks Performance

Acceptable
Pri ce
[Service] ]




Open Issue 4. Scalability et al.




Open Issue 4. Scalability et al.

* 1¥ models do not scale well

Evaluation Criteria Evaluated issue Evaluation

Refinement Not Well Supported

Repeatibility Not Well Supported
Complexity mgmt. Not Well Supported
EXxpressiveness Well Supported

Traceability Not Well Supported

Domain applicability | Well Supported

cf. Estrada et al., CAISE’06 @

Modelling
Language

Pragmatics




Open Issue 4. The Way Ahead

e Domain-oriented proposals

Choose
Available

Aspects Services




Open Issue 4. The Way Ahead

e Generic proposals

i*-Module

T incomplete
| |

SR-Module SD-Module

coupling




Open Issue 4. The Way Ahead

e Generic proposals

Payment Pay Good
Security

Some+
AN

Authorise Pay by
Credit Card Credit Card
Validate Order
Payment Payment

Means-end module




Open Issue 4. The Way Ahead

e Generic proposals

<<Technology Module>>
RFID: RFID system

<<Technology Module>>
PRFID:Passive RFID system
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[ RFID: RFID —_ — —
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Al:efficient
coverage
in short area
range

PRFID: Passi .
Al PT: Passive

system AZ2:reliable tag

functioning in
interference
environment
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Open Issue 5. Integration of 7*

e Effort on i* modeling: Return on Investment
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Open Issue 5. The Way Ahead

e How adequate are the models for this

purpose?

ElvalModel

{ NTRAggregation( ) . Integer %ﬁ EVaINode
{8 WAGAggregation( ) : Integer N
& ECGaaggragation( ) Integer
{5 NIPRAggregation( ) Integer [a..%]
ownedElement
[0.1]
Lbnundaw

ElvalActor ElvalResource = valTask

% ECGLocator( ) : Boolean 4 NTRLocator( ) : Boolean generatedgy | [0..7]

[0.. 1] relatedactor
[0..1) generates
relatedinfo | [0..%]

! PhysicalR
£l informationalR ! Physi

relatedinfo relatedPhysicalR
LS
{8 WAGLocator( ) : Boolean [0..7] [0..1]

# ECGLocator{ ) : Boolean
& MNIPRLocator( ) : Boolean

Validation Model Mapping information

Validation Model
ValModel

i* Metamodel

ownedNode

ValNode-----meeeeest
------ >Node

ValActor——.._ T
ownedElement---.-

relatedInfo

ValResource

InformationalR..___\.:.._...\

relatedActor

relatedPhysicalR .-

PhysicalR-—--
generatedBy
relatedInfo

IStarModel
----------- »ownedNode

. ExternalNode
">Model

‘ ~. InternalNode
“>boundary

" SActor
“>ownedElement

“STask




Open Issue 5. The Way Ahead

e What extensions are needed in the 1*
language?
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<<ValActor>> ™ her ) genef@tes=

~

i*Model — =
relatedinfo = null ﬁ 4&3@@#%60‘&) e enctors
' et} generateg = null : I ork Request Production Dept. /
| null 1\ Be Processed

~

Photographer " | relatedInfo = null

generates = nullﬁ

generatedBy = null generate\s - nulﬁ 7> ><ValTask>
Opportunity (VaTasios ‘ et A ' (| <NaTask>> To Plgocess Work
/ <<PhysicalR>> T . equest
To Present Work o Receive Work
Request Request

Work Request <<ValTask>>

<<ValTask>>.< To Accept Work
_ To Refuse Work Request
<<InformationalR>> generates = nulﬁ' Request

Personal Data
/ ——Legend i* Extensions

i e =I null <<Stereotype>> <<ValResource>>
relatedPhysicalR = null | | Applied Stereotype Properties Values Work Request Status

@ @ The i* Framework




Open Issue 5. The Way Ahead

e What changes are needed in an extended 1%
model according to the value of these
measures?

relatedInfo = null ﬁ Extended i* Model
- = <<Actor>>
< generates = nullﬁ s = ﬁ ork Request Production Dept.
<<ValActor>> generates = null [\ Be Processed

Photographer relatedInfo = null ﬁ generates = nullﬁ

generatedBy = null | | 98nerates = nulﬁ "> ><<ValTask>
i ; To Process Work
Qpeortunity <<ValTask>> <<Phy\sicaIR>> <<VaITask>>
To Present Work Work Request To Receive Work <<ValTask>>
Request Request ~ <cvaTask>>.< To Accept Work
To Refuse Work Request

Request
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<<|InformationalR>> generates = null

Personal Data
/ Legend i* Extensions

! ( <<Stereotype>> E <<ValResource>>

relatedActor = null
relatedPhysicalR = null Applied Stereotype Properties Values Work Request Status
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Open Issue 5. The Way Ahead

e What changes are needed in an extended 1*
model according to the value of these
measures?

Measure

Alert

Result

Locator

NTR

Critical

1 R non-
transform.

Work Request
Status

WAG

Critical

1 IR non-
transform.

Personal Data

ECG

Warning

3 classes
without att.

Photographer
Production Dept.
Work Request

NIPR

Warning

1 PR without
task

Work Request

D




Open Issue 5. The Way Ahead

e What changes are needed in an extended 1*
model according to the value of these
measures?

Extended i* Model
relatedInfo = Personal Data% <<Actor>>
generates = Work Request% ork Request Frasien P
<<ValActor>> generates = nullﬁ Be Processed oron e
Photographer generates = nullﬁ "~ <<ValTask>>. | generates = nulﬁ
To Process Work ,’
<<PhysicalR>> <<ValTask> Request

i <ValTask>
To Present Work A S To Receive Work
Request : g Request <ValTask>>. < To Accept Work

| To Refuse Work Request
<<InformationalR>> relatedinfo = Work Request Status Request
Personal Data generatedBy = To Present Work Request
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generates = nullﬁ

N <<InformationalR>>
relatedActor = Photographer relatedActor = null ~ Work Request Status
relatedPhysicalR = null relatedPhysicalR = Work Request

Generated O0O-Method Class Model

WorkRequest ProductionDept

Photographer

workRequestStatus

<new> createlnstance()

<new> toPresentWorkRequest() toRefuseWorkRequest (workRequestStatus)
<new> createlnstance() toReceiveWorkRequest() toAcceptWorkRequest (workRequestStatus)

personalData

@ @ The i* Framework
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Open Issue 6. Tool support

e Repetition of effort
e Waste of opportunities
e No diagram catalogues
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Open Issue 6. The Way Ahead

e Provide means for interoperability




Open Issue 6. The Way Ahead

e Adopt an interchange format

=jistarml version="1.0"=

=diagram name="Tropos's decompasition example"=
=actor id="100" name="A"=
=factor=
=gctor id="200" name="0"*
=houndary=
=iglement name="T1" type="task"=
=jelementLink type="decomposition" value="and"=
=iglement name="1" type="task"r=
=jelement name="LI12" type="task"r=
=ielement name="L13" type="task"=
=iglementLink tiype="decomposition” value="or"=
: | =ielement name="y12" type="tagk"/=
: | =jelement name="y13" type="task"/=
L =fielermentLink=
=fielement=
=fielementLink=
=lielement=
=fhoundany=
=factor=
=jelement type="goal" name="G"=
=fdependency=
- =depender aref="100"/=
. =dependee aref="200"=
=ldependency=
=figlement=

=fdiagrams=
=fistarml=
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Open Issue 6. The Way Ahead

e Use of general metamodeling tools; SOA
tools
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Community actions

e Formulation and adoption of a fully agreed
language core (metamodel + ontology)

Yes, we agreel!




Community actions

e Facilitate powerful tool support
— OpenOME? jUCMNav? AdoXX?
— Import/export format (iStarML?)
— Service-oriented?

— Make it commercial!l
e Usability, ...




Community actions

e Run empirical studies
— About the language
— About its practical use (case studies)




Community actions

e Facilitate dissemination:

— Practitioner- / student-oriented textbook
— Model repositories







Take-away messages

e Research oni*isin a great moment
e Adequate moment for consolidation

e Some open research issues to be overcome

* Most of them require a community effort
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Comments and Questions?




