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Figure 1.4 Project success trends
according to the Standish Group. [Miranda 2010]
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Figure 1.10 Phase A :
Collection of the Inputs for the Estimation Process.
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Figure 1.10 Phase B : Execution of the productivity model.
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Figure 1.11 Phase C : The adjustment process.
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Figure 1.13 Phase E : Re-Estimation.
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Figure 1.9 The Estimation Process.
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Figure 1.15 Phase G : Estimation Process Improvements.
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Figure 2.18 Homogeneous dataset of 21 projects (Abran 1994)
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Figure 1.6 A productivity model with 1 independant variable.
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Figure 2.17 The TELON dataset in the ISBSG 1999 Release

(Abran, Ndiaye, Bourque, 2007)
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Figure 1.7 A productivity model accuracy.
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Figure 2.11 Model with a fixed and variale costs.
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Figure 2.17 The TELON dataset in the ISBSG 1999 Release

(Abran, Ndiaye, Bourque, 2007)
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Figure 2.15 Wedge-shaped dataset in software engineering.
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Figure 2.19 Wedge shape with 3 data subsets
with economies/diseconomies of scale.
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/X context & usage
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= Automated measurements
A Matlab Simulink
A 99% accuracy

m Estimation of CPU memory space based on
COSMICfunction points

= Planning of Requirements Specifications
workload based on COSMIC functions points
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Figure 12.4 The organization’s production model.
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Figure 12.5 The two subsets of projects
within the single dataset.
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Figure 12.7 Most productive projects.
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Figure 12.6 Least productive projects.
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Figure 12.5 The two subsets of projects
within the single dataset.
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Figure 12.8: 3GL ISBSG governmental projects.
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Figure 12.8: 3GL ISBSG governmental projects.
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A look at the most-known estimation
approach :
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Effort = F (Size, +15 cost drivers)
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Each COCOMOcost driver
S has a similar structure

COSMIC

T

Distinctirregularintervalsfor eachfactor

‘ Low High Very high

Eachinterval is assignedthe sameorderedlabel
(ordinal scaletype)

© CopyrightsAbran2015



Productivity impact of
Cost Driver - in %

e 20%
e 10%
N 5%
l | | Cost
| Very Low _ |Extra| Driver F1
Low Npbminal High
5% 1
20% 1

CHO7FG08

Figure 7.8 A step-function estimation model-
with irregular intervals.
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Figure 7.8 A step-function estimation model-
with irregular intervals.
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Figure 7.9 Approximation of step-funtion productivity models
with iregular intervals.
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Figure 7.9 Approximation of step-funtion productivity models
with irregular intervals.
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Figure 7.9 Approximation of step-funtion productivity models
with iregular intervals.
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Figure 7.9 Approximation of step-funtion productivity models
with iregular intervals.
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COCOMQ@Iike estimationmodels
Effortis a mutiplication function
of (Size & 15stepfunctiong
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COCOMQlike estimationmodels
Effortis a function of (Size & +15step-functiong
of unknown quality combinedinto a single numbet

Builtin
Systematidrrors&
ErrorPropagation
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COCOMQAlike estimationmodels
Effortis a function of (Size & +15step-functiong
of unknown quality combinedinto a single numbet

Greaterkrror
Ranges
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MIT study on COCOMOS81
yaN (Kemerer , 1987)

COSMIC

T
Small scale replication study - 17 projects

Basic Intermediate Detailed
Exponentialon | & 15 costdrivers & 4 project

Size phases

R? 0.68 0.60 0.52
(max=1.0)

Model Errors 610% 583% 607%
(Meanmagnitudeof relative

errors- MMRE)
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A COCOMO-like estimation models
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A Lessons learned

COSMIC (in primary school )
U Scaletype are important:

A Nominal
Ordinal
Interval
Ratio

A Absolute

U Measurementnits
U Measuremerd ®t al ons o
U International standards

> v D
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X Maths | Measurement
I e

AMaths: 2+5=7

A Measurement
U 2 tables + 5 carscannothe added!

U Rank 2 andank4: cannotbe added, multiplied
averaged etc.
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Irregularintervalswith 2 dimensions
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A Weight -based sizing methods

COSMIC

Ceilllingon 01 ar ge o i
7FP
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1 4FP
Small &Very small:
oversizedto 4FP!
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] |

Systematiderrors
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4 Weight -based sizing methods

COSMIC

7FP

6FP

— AFP

— 1FP: DOES NOT EXIST & Not DEFINED!

No Measuremenunit !!!
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A Size Adjustment with 14 Factors

COSMIC

Distinctirregularintervalsfor eachfactor

‘ Low ‘ High ‘ Very high
Sameordinal textual labels

Fromdextuald numbed | abel s
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A Size Adjustment Factors

COSMIC
+
Labels!
1 2 3 ‘ 4 5
X
B A
o1 01 01 .01 Olfra o

Multiplied by thesame6 f a c t eaahdistinictoregularintervals

o .02 ‘ .03 ‘ .04

= 277
Primary School= Fail !
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Issues with 1St generation
Function Points methods

76—

15t generation : IFPUGFunction Points - 1979

A

> > D

>\

i

Innovator (in 1979, but not in 2015!)

Systematic errors ! (step function with min & max)
Invalid maths!

No measurement unit!

Still cannot be automated & compliant after 35 years

OMG specifications = an approximation with :
i unknown variance from standards &
U noimpact analysis of variance!
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Usecase Points
SN

cdsmic & similar Points -based metrics
IR s

Table 1 Entities, Attribute s,and Measurement Rules

Entity Attribut e Measurement rule

Actor Complexity (of The type of complexity (simple, average complex) of the
actor) interaction between the actor and the system

Use case Complexity (of use| The type of complexity (simple, average complex
case) measured in the number of transactions

Specification of | Relevance of the | The level of relevance (from O to 5) of each of the 13 know

requirements technical quality nonfunctional qualities
requirements
Stability ofthe The level of stalhity (from O to 5) of the functional and nen
requirements functional requirements

Development Familiarity with The level (from O to 5) of skills and knowledge of the

team the methodology development methodology in use for the project.
Parttime status The level (fran O to 5) of partime staff on the team

Analysis capability | The level (from O to 5) of analysis capabilities of the
development team with respect to project needs

Application The level (from O to 5) of team experience with the

experience application @main of the system

Objectoriented The level (from O to 5) of team experience with object

experience oriented design

Motivation The level (from 0 to 5) of team motivation
Programming Difficulty The level (from O to 5) of programming diffiauyl

language
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A Usecase Points
o & Similar Points -based Metrics

Dev. team

Programming
language
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A Usecase Points

& similar Points -based metrics

>
©
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Books
X
X

Primary School= Fail !
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