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Functional Size Measurement

Objective

ISO 19761 functional size of
software developed within
Rational Unified Process

L

Software size

.

RUP Process

ISO 19761 Standard

Predict — Measure software size at the
first steps of development process

ny
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1ISO 19761 Standard

COSMIC-FFP

Common Software Measurement International
Consortium - Full Function Point
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1ISO 19761 Standard
COSMIC-FFP phases

Mapping phase Measurement phase

COSMIC-FFP
software FURS
model

MeasUrem ent,

phase

FURs of )

the L_~Mapping
software phase

to be
measured
COSMIC-FFP Mapping
functional size rules and
model procedures

—T

Measurement

rules and
procedures

Functional
size of the
measured

_ software
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Generic data flow

Front end Software to be measured Back end

Users Storage area

|
N\ FP (Functionality)
l
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The process - Static structure
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The process - Dynamic structure

AW_ Major control Point
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O Iteration 8

-

m AH_ Minor control Point
i Iteration 7

<=3 Major control Point

L Iteration 6

o) Minor control Point

2 G—

) )

b Iteration 5

(7))

@

3 <= Minor control Point
Iteration 4

= Major control Point

Ca

= Iteration 3

© . .
.w AH_ Minor control Point
A1 Iteration 2

]

<=8 Major control Point

Iteration 1

Inception
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RUP and measurement activity

Measurement activity

Generator disciplines

Tools

User disciplines

Business
modeling

\%

Requirements

analysis

2
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Analysis and

Design
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Configuration

management and change

management
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—1

Implementing, testing
and deployment

LOCs
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History of data base

measurements

4

Project management 14_
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Automated measurement @

measurement :
The Use case

“COSMICFEP ™. The first step of

The second step of
measurement : The
scenario level

The third step of
measurement : The
Cosmic-FFP level

Automation is very useful
but needs oversight
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Automated measurement

cosMIC-Fa.
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Mapping of COSMIC-FFP concepts to UML

Layer 2, ...
Layer 1

¢ “Class

/?\/9\ ; i A Propertiég
Actors Message
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Automated measurement @

Mapping of COSMIC-FFP concepts to UML

COSMIC-FFP Concept UML equivalent

Software boundary Use case diagram v/

Software Layer No UML equivalent (Has to be identified

manually)
COSMIC-FFP user UML actor v
Functional process Use case v
Data movement Operation (message) v’

No UML equivalent (A new UML
stereotype is created to

Triggering event distinguish atrigger event from a
simple message in use-case
diagrams )

Data group UML class v

Data attribute Class property v/
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Automated measurement

Measurement levels

Development RUP artifacts Pre_cursor : .
Indicators Unit convention
phase used
(numbers)
Busingss » Use-cases
modeling « Use-case
: ) » Actors
Requirements diagrams . .
analysis nteractions Ufsu
- & . _ e Scenarios
nalyse « Scenario |, . i
Design diagrams Clejjeie Sfsu 2
S
« Data 2
Analyse & « Detailed movements Cfsu B
Design scenarios | Type (E,X,R,W) _
o
=
x Ufsu =y Sfsu = z Cfsu
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Solution Overview

Tool basis:
Mapping of COSMIC-FFP
concepts to UML notation
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Solution Overview

Architecture of the solution

Objective
Software size, 1SO19761, RUP l
Measurement method Environnement
Standard 1SO 19761 Rational Unified
(COSMIC-FFP) Process
Mapping of Artifacts for measurement
COSMIC-FFP _
concepts to Rational Rose
UML notation
l l V
Automation of Specifications Extraction tool
COSMIC-FFP for the_ Rational
procedures — 1 Automation N Extensibility
and rules N tool y Interface

Ll!lll'n.'ur:-llé du Ouébas ———
W Ecole de technologie supérieure . 7___.-—;--_ gyt Clﬁ_ A —— _--'!:5--__ e 7_‘! L__"-'"_ _h_r_ .

15/ 28




Solution Overview C5)

Measurement activity
Phases Inception Elaboration | Construction Transition
Auther activities
z il 11 11 11
< ~~ ~ ~ ~
® | Measurement \J\
71 Activity [\ ~

Measurement
Tool
utility
Rational Rose Artefacts (Use cases, Scenario diagrams, ...)
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Solution Overview

Tool implementation

Artifacts of the project to be measured
(in Rational Rose environment)

— il

COSMIC-FFP
Rules and
Procedures

I I U I
N

g

Functional size

Target software

=)

Editing /
Printing

results

—
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Solution Overview @)

The three measurement levels

Stored results by software type (MIS, real time,
embedded, etc.)

Use case level Scenario level COSMIC-FFP level
(Ufsu) (Sfsu) (Cfsu)
e Use Cases e Scenarios e Data movements
e Actors e Objects :
e Use case e Type (E,X,R,W, ?)
Interactions

Analysis and synthesis

i

I Estimations |
::> e Time,
X Ufsu = y Sfsu= z Cfsu e Effort
/— ¢ COStS’
————
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Results

Integrating the
measurement tool
as an Add-In to
Rational Rose
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A Functional Size Count for "Hice Cooker” project : General results
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Results - By Functional process
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Results - by Data Movement types
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Results iQ

Printed results

Calcul de la taille fonctionnelle pour le projet "Rice Cooker” - D&tail de la mesure - Classeurl

Eichier Edition &ffichage Insertion Format Qwutils Données Fengkre § = |I5I |ﬂ
D= SEay ¥ EE - @& A 2 M3 2 -0 - |6 7 5 |=E== >
| A1 ~| =| Mo
Al B = ] E F = H I =

1 [MolFPID Description du processL Déclencheur Description de Sous-proce: Groupe de donné Type de sou Unités COSh Totd |
2 1 1,1 Cantral Heater 5 s clock signal Receive actual temperature Actual Temperat. Lecture (F) 1

3 Fead target termperature Target Temperate Lecture (R 1

i | Set heater status Heater Status Sortie (¥ 1

5 Total Fartiel 3

=)

F 2 1.2 Select Cooking MMode Mode switch pressed Receive Cooking Mode Clperator Entrée (E) 1

5 Wirite Cooking MMode Cooking Rode Ecriture (v 1

=) Total Partiel 2

10

11 3 1,3 Set Target Termperature 30 = clock signal Receive elapsed time Elapsed Time Entrée (E] 1

12 Fead cooking time Cooking Rode Lecture (] 1
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14 Total Partiel 3

15

16 4 1.4 Control Indicator Lamps 30 = clock signal Receive elapsed time Elapsed Time Entree (E) 1

17 read cooking mode Cooking Mode Lecture (R 1

15 Send Status to Lamps Cooker Status Sortie () 1
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20

21
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23

24 —
25 =
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Measurement - Log
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Conclusion
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Advantaqes:

® Measurement results at 3 levels of abstraction
® Good results with Rice Cooker & Valve Control

case studies

= Delta = 1 cfsu between manual and automated

measurements

® Requires rigor in the specifications

Constraints:

® Operates on one layer

® Limited to Rational Rose tool
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?
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