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 In the latest projects where you have been involved, did 
you use the current system as an starting point?
 We did

 We used the current system as an starting point

• Maintain most of the existing functionality

• Improve some non-functional requirements

• Fulfil new organizational goals

 Use of Business Process Reengineering practices
 We defined PRiM, a Process Reengineering i* Method

 Development of software systems can be viewed as an 
exercise of reengineering
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 Traditional reengineering activities 
 Model an the existing system

 Generate solutions

 Evaluate solutions

 Some existing methods
 Support some of the reengineering activities

 Mention/Not mention the term “reengineering”

 PRiM: A Process Reengineering i* Method
 Works during the requirements stage

 Uses the i* Framework to represent requirements



U
si

ng
 th

e 
P

R
iM

 m
et

ho
d 

to
 E

va
lu

at
e 

R
eq

ui
re

m
en

ts
 M

od
el

s 
w

it
h 

C
O

S
M

IC
-F

FP PRiM: a Process Reengineering i* Method

Phase 2 
Construction of the i*
Model of the Current 

Process

Phase 1 Analysis of the 
Current Process

Current 
Process

Phase 3
Elicitation of 

Requirements for the New 
System

Phase 4 
Generation of the 

Alternative System 
Solutions

Phase 5 
Evaluation of the 

Alternative System 
Solutions

Specification of 
the New Software 

System

Phase 6 

New
Software 

System
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Phase 5 
Evaluation of the 

Alternative System 
Solutions

 Evaluation of Alternatives
 Structural Metrics

 Non-functional requirements

 How to measure the functional size?
• COSMIC-FFP
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The i* Framework

Actor



U
si

ng
 th

e 
P

R
iM

 m
et

ho
d 

to
 E

va
lu

at
e 

R
eq

ui
re

m
en

ts
 M

od
el

s 
w

it
h 

C
O

S
M

IC
-F

FP

Registrar
C-

Registration 
System

Student

Professor
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information is 
maintained

Student 
information

Grades 
report card

Submit 
student 
grades

D
D

D D

D

D
D

D

D
D

Course 
registration

D

D
Remote 
access 

instructions

D
D

D

D

Courses are 
selected

D
D

Remote 
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enabled

Secure remote 
access to the 

System

The i* Framework

Actor
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Definition of a COSMIC-FFP
Structural Metric

Matching of COSMIC-FFP and PRiM Concepts

COSMIC-FFP
Structural Metric

PRiM
Definition of 

i* models

COSMIC-FFP 
Basic concepts

MAPPING
of 

Structural Concepts

PRiM
Structural Metric

Basic Form
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COSMIC-FFP
Structural Metric

PRiM
Definition of 

i* models

COSMIC-FFP 
Basic concepts

MAPPING
of 

Structural Concepts

PRiM
Structural Metric

Basic Form

 Objective:
 Build the i* Model of the Current Process

• Social or Socio-Technical

 Strategy:
 Analyse the Current Process

 Document the Current Process into DIS

 Building the Operational i* Model:
• Descriptive goals

• Obtained by applying rules over the DIS tables

• Resources and Tasks

 Building the intentional i* model
• Prescriptive goals

• Obtained from the organization needs and expectations

• Goals and Softgoals
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COSMIC-FFP
Structural Metric

PRiM
Definition of 

i* models

COSMIC-FFP 
Basic concepts

MAPPING
of 

Structural Concepts

PRiM
Structural Metric

Basic Form

 Detailed Interaction Script (DIS)
 Scenario-based notation for documenting the Current Process

 One DIS for each activity
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COSMIC-FFP
Structural Metric

COSMIC-FFP 
Basic concepts

MAPPING
of 

Structural Concepts

PRiM
Structural Metric

Basic Form

PRiM
Definition of 

i* models
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COSMIC-FFP
Structural Metric

PRiM
Definition of 

i* models

COSMIC-FFP 
Basic concepts

MAPPING
of 

Structural Concepts

PRiM
Structural Metric

Basic Form

 Analyses the functional processes

 Considers three kinds of actors:
 Users or Engineered Devices

 System Boundary

 Persistent Storage

 Identifies the data movements implied:
 Entry

 eXit

 Read

 Write
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PRiM
Definition of 

i* models
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Basic concepts

MAPPING
of 
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COSMIC-FFP
Structural Metric

PRiM
Definition of 

i* models

COSMIC-FFP 
Basic concepts

MAPPING
of 

Structural Concepts

PRiM
Structural Metric

Basic Form

 Entry

 eXit

 Read

 Write
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COSMIC-FFP
Structural Metric

PRiM
Definition of 

i* models

COSMIC-FFP 
Basic concepts

MAPPING
of 

Structural Concepts

PRiM
Structural Metric

Basic Form

 Objective:
 Evaluate non-functional properties of the models

 Technique:
 Actor-based metrics and Dependency-based metrics

P(M) =   Σd: d Є D: (filterM(d) × correctionFactorM(a,b))
limitp(D)

filterM: D→ [0, 1] a function that assigns a weight to the every dependency

correctionFactorM: A  [0, 1] a function that corrects the weight of the 
dependency considering its depender and the dependee.

limitp(D)  [1..||A||] a function that normalizes the result obtained (if needed)
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COSMIC-FFP
Structural Metric

PRiM
Definition of 

i* models

COSMIC-FFP 
Basic concepts

MAPPING
of 

Structural Concepts

PRiM
Structural Metric

Basic Form

Functional Size (M) = d: dD: functional_size(d)  / limitp(D)

functional_size(d) = filterM(d) x correctionFactor(d)
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 Motivation

 The i* Framework

 Mapping COSMIC-FFP to PRiM

 Measuring COSMIC-FFP with PRiM

 Non-functional Measurements

 Conclusions and Future Work



U
si

ng
 th

e 
P

R
iM

 m
et

ho
d 

to
 E

va
lu

at
e 

R
eq

ui
re

m
en

ts
 M

od
el

s 
w

it
h 

C
O

S
M

IC
-F

FP Non-functional Measurements

 Operational i* Model:
 The Registrar maintains Student Data

 The Registrar maintains the Professor Data

 The Student and the Professor access the System for other 
purposes

 Alternative A:
 The Student modifies the Student Data

 The Professor modifies the Professor Data

 Alternative B:
 The Registrar is the only actor that access the System

 The Student and the Professor request the Registrar
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0.63510.3761107Alternative B

0.80400.2796107Alternative A

0.79030.2824107Operational i*
Model

Process AgilityEase of 
Communication

CfsuAlternative
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 Non-functional Measurements
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 Our Proposal:
 Adapting the COSMIC-FFP measurement process model to PRiM
 Validation of the results:

• COSMIC-FFP results by replicating case studies
• Non-functional properties by generating alternatives

 COSMIC-FFP enriches PRiM:
 It is a standardized measurement process for evaluating the 

functional size
 It provides knowledge and experience:

• Questions for validated COSMIC-FFP functional processes
• Guidelines for the identification of the data movements types
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 PRiM enriches COSMIC-FFP:
 Use of a unique i* requirements model for representing functional 

and non-functional requirements
 Guidelines for generating alternatives
 Guidelines for defining structural metrics for evaluating non-

functional properties

 i* actors types provide implicit identification of the Data Groups
 Entry = depender (human) and dependee (software)
 eXit = depender (software) and dependee (human)
 Read = depender (software) and dependee (database)
 Write = depender (database) and dependee (software)

 Tool support available: J-PRiM
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 Address other metrics based on the functional size
 Software Product Lines

 Further specification facilities
 Study how to get the class diagrams in addition to the use cases

from i*-PRiM
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Thank You

Contact me at: ggrau@lsi.upc.edu

Everything about i* is at: http://istar.rwth-aachen.de/


