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Adquisicion de Informacion proyectos de
Software

Entornos Alta Incertidumbre

Variables Cualitativas
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Enfoque mas utilizado para estimar: Juicio de
Experto (Discrecionalidad)

Generador de Estimados



Estimation of Projects in Contexts of
Uncertainty (EPCU)

1“The Uncertainty: it is not possible to
measure it , however it is possible to
contextualize it” Francisco Valdés,
Alain Abran, IWSM-Mensura 2007.
IWSM (International Workshop in

p
Software Measurement) and MENSURA A K_Y‘KQ
(International Conference on Software O\"
Process and Product Measurement).
Palma de Mallorca, Spain, November
2007
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Concepto Modelo EPCU
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Precision de la Informacion

* Necesidad de diferenciar entre dos formas de precision.

| Precision
[ |

) )
UPrecisién de} UPr.eci'si'én deJ
* X =5 -> precision de valor valor significado

* g <= X <= b precision de significado si se conoceayb

o X --—-- > X es joven> imprecision significado y de valor

* X es joven (definida por una funcion) -> imprecision valor ;
precision de significado.

n
Joven Edad Media Anciano

Edad
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Concepto Modelo EPCU

Resarva Promedio Mucha

:

Gasolina

Poco Normal Mucho

:

Transito

Poca Promedio Mucha

Distancia

Si Gasolina esta en Reserva y
hay Mucho Transito y Ia
Distancia es Mucha paso a
cargar gasolina.

Si la Gasolina esta en
Reserva y el Transito es Poco
y la Distancia es Poca no
necesito pasar a cargar
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Modelo EPCU

Rulebase

Inference Rules

Fuzzification Inference Engine Defuzzification

* L

Crisp value

Crisp value
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Resultados
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MORETHANS [LESSOR EQUALMOREOR
YEARS THAN 5 YEARS |[EQUALTHAN 10 |LESS THAN 10
EXPERIENCE IN [EXPERIENCE IN [YEARS YEARS
SOFTWARE  [SOFTWARE  |PROFESSIONAL [PROFESSIONAL|[NONIT IT
FULLSAMPLE [DEVELOPMENT|DEVELOPMENT|EXPERIENCE  [EXPERIENCE  [PROFESSIONALS PROFESSIONALS
People Amout 84 31 44 45 39 25 59
MMRE 55% 54% 55% 59% 55% 52% 56%
SD MRE 31% 30% 33% 30% 31% 31% 30%
P1 Pred(25%) 21% 23% 23% 16% 46% 20% 22%
Pep p]ﬂ Amout a4 31 A4 45 39 25 9
MMRE 16% 17% 14% 16% 16% 18% 15%
SD MRE 11% 11% 11% 12% 10% 11% 11%
P2 Pred(25%) 85% 8% 89% 82% 87% 84% 85%
People Amout 84 31 44 45 39 25 59
MMRE 41% 44% 40% 40% 43% 46% 39%
SD MRE 30% 31% 31% 29% 32% 28% 31%
P3 Pred{25%) 42% 39% 45% 42% 41% 32% 46%
People Amout 83 31 43 45 38 25 58
MMRE 34% 31% 37% 32% 36% 27% 37%
SD MRE 31% 30% 32% 31% 31% 27% 32%
P4 Pred(25%]) 58% 61% 56% 60% 55% 64% 57%
Peopie-Amout &3 1 43 45 38 25 5
MMRE 21% 24% 19% 23% 19% 22% 21%
SD MRE 13% 16% 11% 15% 11% 12% 14%
P5 Pred(25%) 80% 71% 91% 76% 87% 76% 81%




Comparando MMRE
v SD MRE
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LN
8 Muestra
N completa
E usando | Juicio de
G) EPEI Experto
i MMRE 54.51% 47.79%
¢ P1 SD MRE 30.60% 41.53%
MMRE 15.90% 57.34%
P2 SD MRE 11.27% 28.97%
MMRE 41.35%| 111.86%
( P3 SD MRE 30.37%| 111.62%
MMRE 33.82% 54.72%
P4 SD MRE 31.17% 44.52%
‘ MMRE 21.50% 53.62%
( P5 SD MRE 13.43% 24.90%
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Resultados: Enfoque EPCU (Evita
Discrecionalidad)

Generador de Estimados
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Approximate Sizing Approaches Examples in
the COSMIC Advanced and Related Topics

V.

Example 1: the Average Functional Process
approach.

Example 2: the Fixed Size Classification approach.

Example 3: the Equal Size Bands approach.
(Vogelezang named as: Refined Approximate or
Quartile approach)

Example 4: the Average Use Case approach.
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Example 3: the Equal Size Bands approach.
(Refined Approximate or Quartile approach)

* (Vogelezang , 2007)used measurements on 37 business
application development projects, each having a total size
greater than 100 CFP. The quartile values from this dataset
are as follows: Small = 4.8 CFP, Medium =7.7 CFP, Large =
10.7, and Very Large = 16.4 CFP [14]

Large Very Large

gy

e~ I e~

A | A
‘-

10.7CFP 16.4 CFP
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Needs
local
calibration

Requirement
granularity
level

Consideration

Average Functional
Process

Functional
Process

This approximation is valid as long as there is
sufficient reason to assume that the sample on
which the size of the average functional process
is calculated is representative for the software of
which the functional size of which size is
approximated. [38]

Fixed Size
Classification

Functional
Process

This approximation is valid as long as there is
sufficient reason to assume that the assigned size
classification is representative for the software of
which the functional size of which size is
approximated. [38]

Equal Size Bands
approximation

Functional
Process

This method is recommended for the
approximate sizing of software where the
distribution of the functional process sizes is
skewed. For the business application this method
has little added value over the average functional
process method (1) or the fixed size classification
method (2). [38]

Average Use Case
approximation

Use Case

This approximation is valid as long as there is
sufficient reason to assume that the assigned size
classification of an average use case is
representative for the software of which the
functional size of which size is approximated. [38]

Early & Quick
COSMIC
approximation

Multilevel
Approach (*)

The precision of the method is strongly
dependent on the training and capability of the
practitioners who use it to understand the
categories at higher levels of granularity. [38],
this approximation approach combines scaling
and classification approaches.

The precision is directly proportional to the level

Quick/Early Use Cases of granularity of the analyzed use cases model.

Functional Does not require local calibration (less expensive
EPCU approximation Process & ) and is useful when there are no historical data
approach Use Cases available.
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Sizing Approach without using Historical Data
in a Reference Project

© 2012 Valdés-Souto & Abran
Case Study: COSMIC Approximate
Sizing Approach
Without Using Historical Data

Francisco Valdés Souto lWSM Alain Abran
Ecole de Technologie Supérieure, MENSUR Ecole de Technologie Supérieure
franciscovaldes.1@ens.etsmtl.ca 2012 alain.abran@etsmtl.ca

Abstract—In mature engineering disciplines, international consensus can be
reached on measurement, as evidenced through established measurement
standards. In software engineering, there are 5 functional size measurement
standards. These standards work best when the functionality to be
measured is fully known, although this usually doesn’t happen in the early
phases of software development.

The techniques most often used to approximate the sizing of the software to
be developed in the early phases involve historical data. However, gathering
historical data is a challenge in itself. This paper proposes the use of a fuzzy

. . . . . 16
logic model to approximate the functional size of a piece of software.

[C) 2012, Valdés-Souto, Abran
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Information Analysis

Table 3. Experiment Results

1 107 108.1 1% 167.1 56% 55%
2 107 111.2 4% 168.4 57% 53%
3 107 107.9 1% 176.9 65% 64%
B 107 84.6 21% 155.1 45% 24%
S5 107 81.7 24% 108.1 1% 23%
6 107 131.9 23% 140.1 31% 8%
7 107 111 4% 171.3 60% 56%
8 107 119.9 12% 189.6 77% 65%
9 107 93.5 13% 78.3 27% 14%
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Information Analysis
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=f=Estimated Functional Size using ‘Equal Size Bands’ approach

== ContextB Estimated Functional Size using EPCU (TO 16.4)

Figure 9. Equal Size Bands approach versus the EPCU model approach

* The form of the curves shows a similar behavior.

* SDMRE with the EPCU model of 23% and an MMRE of 47%. This MMRE is
higher than that of the Equal Size Bands approach value of 36%, and the
SDMRE value is also higher, at 14% .

. g(l;}e maximum MMRE difference is 65%, and the minimum difference is
0.

* The EPCU context does not have to be calibrated: it does not use bands, =
but rather a continuous range in € R.
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2014

COSMIC Approximate Sizing Using a Fuzzy Logic
Approach: An Experiment with Industry Data
|

Francisco Valdés Souto Alain Abran
Ecole de Technologie Supérieure. University of Québec Ecole de Technologie Supérieure, Universitv of Québec
Dept. of Software Engineering Dept. of Software Engineering
Montréal. Canada Montréal. Canada
francisco.valdes.1(@ens.etsmtl.ca alain.abran@etsmtl.ca

francisco.valdes@spingere.com.mx
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Sizing Approach without using Historical Data
in a Real Project

Entry in Exitin | Readin | Write in | Sizein
Use case Id CFP CFP CFP CFP CFP

Use case 1 1 7 6 2 16
Use case 2 5 18 23 9 55
Use case 3 1 12 12 2 27
Use case 4 1 4 2 1 8
Use case 5 1 1 7 0 9
Use case 6 1 2 3 0 6
Use case 7 1 11 11 3 26
Use case 8 1 4 3 0 8
Use case 9 4 3 6 3 16
Use case 10 1 1 1 1 4
Use case 11 5 4 9 5 23
Use case 12 3 3 7 3 16
Use case 13 3 2 5 4 14
Use case 14 1 7 14 0 22
Total size 250




Sizing Approach without using Historical Data
in a Real Project

Reference | Estimated Functional Size
Functional | using EPCU Approximation
Practitioners Size in CFP approach (TO 16.4) MRE
Practitioner 1 250 186.32 25%
Practitioner 2 250 13276 47%
Practitioner 3 250 62.19 75%
Practitioner 4 250 114.34 54%
Practitioner 5 250 16813 33%
Practitioner 6 250 111.26 55%
Practitioner 7 250 13043 48%
Practitioner 8 250 19982 20%
MMRE 45%
SDMRE 18%
[
g Reference Estimated Functional
&" Functional Size using ‘Equal Size
wn Practitioners Size in CFP Bands’ approach MRE
_8 Practitioner 1 250 81.7 67 %
8 Practitioner 2 250 93.3 53%
a Practitioner 3 250 846 66%
o Practitioner 4 250 93.3 653%
© Practitioner 5 250 1052 28%
Practitioner 6 250 81.7 67%
Practitioner 7 250 93.5 653%
Practitioner 8 250 114 54%
MMRE 63%
SDMRE 5%
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Sizing Approach without using Historical Data
in a Real Project
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2015

Improving the COSMIC Approximate Sizing Using the
Fuzzy Logic EPCU Model

Francisco Valdés Souto !. Alain Abran 2

! Ecole de technologie supérieure — Université du Québec.
s T R (TDSDI e, . i 1SCO.V '\ 5. ets .
francisco.valdes(@spingere.com.mx. francisco.valdes.1(@ens.etsmtl.ca

2 Ecole de technologie supérieure — Université du Québec. Alain. Abran@etsmtl.ca

Abstract. In software engineering. the standards for functional size
measurement require. for accurate measurement results. that the functionality to
be measured be fully known. Therefore, in the early phases of software
development when there 1s a lack of details. approximate sizing approaches
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Improving COSMIC Approximation Sizing

Project
Average
Project Functional
#Projects Sector Range Size #FP Size
26 Banking 11-2743 476 1345 12375
8 Government| 64-2364 481 838 3845
6 Insurance 84-1311 551 342 3305
7 Logistics 193-1164 538 321 3766
Table 2. Dataset Characterization
% FP
Quartile included Description Average Value
contains FP's in the range up to
Ql Small FP's 55% 6 CFP 3.7
contains FP's in the range 6-10
Q2 Medium FP's 26% CFP 7.7
contains FP's in the range 10-25
Q3 Large FP's 14% CFP 14.6
contains FP's of 25 CFP and
Q4 \Very Large FP's 5% larger 44.1

Table 3. Q-Size considering four sectors




Improving COSMIC Approximation Sizing
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Estimated
Estimated Functional
Estimated Functional Size using
Reference | Functional Size using EPCU
Functional | Size using EPCU (range Improved
Size in the ‘Equal from 2 to (range from 2
Practitioner CFP Size Bands’ MRE 16.4) MRE to 44) MRE
Practitioner 1 250 81.7 67% 186.32 25% 430.76 72%
Practitioner 2 250 93.3 63% 132.76 47% 240.74 4%
Practitioner 3 250 84.6 66% 62.19 75% 81.65 67%
Practitioner 4 250 93.3 63% 114.34 54% 190.33 24%
Practitioner 5 250 105.2 58% 168.13 33% 379.86 52%
Practitioner 6 250 81.7 67% 111.26 55% 183.14 27%
Practitioner 7 250 93.5 63% 130.43 48% 240.91 4%
Practitioner 8 250 114 54% 199.82 20% 493.47 97%
MMRE 63% 45% 43%
SDMRE 5% 18% 34%
600
500
—4—Real value
400

—@-functional size using "Equal 300
Size Bands approach”
200
=>&functional size using EPCU 100 -
0

Estimated Functional Size
using EPCU Improved (range
from 2 to 44)

il
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Inicio Mecanismos Comprar Mecanismos Utilizar Mecanismos Modelo EPCU

FAQS

buscar...

Mecanismos de Estimacion de
Proyectos vy Evaluacion (MEPE)

Actualmente la mayoria de la toma de decisiones relativas a la estimacion de proyectos de
software y a la evaluacion de distintos elementos en la gestion de los mismos esta basada en
mecanismos empiricos, lo gue dificulta el tener resultados exitosos en la gestion de
proyectos.

MEPE es un micro sitio construido con la finalidad de poner a disposicion de desarrolladores,
administradores de proyectos, analistas, ejecutivos e investigadores, mecanismos formales
que han sido desarrollados para soportar la evaluacion, y estimacion en distintas etapas del
ciclo de vida de |los proyectos desde una perspectiva aplicada a la realidad.

Estos mecanismos tienen fundamentos matematicos solidos, han sido presentados en
distintas conferencias nacionales e internacionales y publicados en distintas revistas o libros,
lo mas importante pueden ser utilizados inmediatamente!.

“The British Computer Society
has reported that 87.3% of
1027 software projects
investigated have not been
accomplished successfully”

British-Computer-Society.
2000. IT Projects: Sink or
Swim. UK: The British
Computer Society, Computer
Bulletin
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@' Mecanismos de Estimacic X/ [ www.mepe.com.mx/paym X 3

= = C' |[ www.mepe.com.mx/payment/flash/EST20131211PRXFUC.swf
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USE CASE SIZE
| T ! ! T % 4
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——&— 35

Aproximacion de Tamafio Funcional de Software basado en COSMIC (ISO/IEC
19761) con base a Casos de Uso (EPCU Approximation approach)

Modelo

sy

ﬁ EPCU ESTIMATED FUNCTIONAL SIZE MEASUREMENT
— wp N 15.09 [CFP]
ey 2 16.4
Datos Estadisticos Utilizacién
MMRE 44.7%
DESV STD 18.0%
Rango
Confidencialidad Min Max Unidad
68.26% 12.37 17.80 [CFP]
95.46% 9.66 20.52 [CFP]
99.73% 6.94 23.23 [CFP]
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Ejemplo:

C-Registration System

A ;
] Lo
L St _—
_T’_c__f -

P

User

)

™

Professor

T ™
'\‘_\_ ____/'-___\__
Register for Coursas o — -
__'_'__.--'_7’
T ’ Course Catalog
4 b
-
Select Courses to Teach
A T
1 )]
o/
Submit Grades
3
rd :\
Close Registration Billing System

Figure 1. Course Registration System - Use Case Diagram — RUP 2003
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Analisis de Datos de Resultados

Table 5. Contribution of functional process to total size (% rounded to the integer)

No | Requirements ID | Functional Processes CFP %o *
I 1.2 Logon 3 3
2 2.2.1 Add a professor 5 5
3 i) Modify a professor 6 6
4 2222 Delete a Professor 6 6
5 3.2 Select Courses to Teach 0 9
6 4.2.1 Add a student 4 4
7 4221 Modify a student 6 6
S 4222 Delete a Student 6 6
) 321 Create a schedule 13 13
10 |5.2.2.1 Modify a schedule 15 15
11 5222 Delete a schedule 7 7
12 | 7.2 Close registration 9 8
13 | 8.2 Submit Grades 12 8
14 9.2 View Report Card 6 4
TOTAL 14 107 CFP 100 %




Ejemplo Proyecto Real

Tamafio e]e] Aproximacion 44.1

1[Autenticacion 1 1 5.38
2|Consultar Bandeja de Usuario 3.7 5 44.10
3|Capturar, Editary Corregir Ficha Nacional de Catalogo 3.5 4.5 44.10
4|Solicitar Validacion 3 3 34.20
5|Consulta Contenedor de Fichas 3 4 44.10
6|Validar Ficha 2.5 1 17.64
7|Asignar Ficha para Correccién 2.5 3 33.51
8|Consulta Ficha 3.5 4.5 44.10
9|Eliminar Ficha 2.5 5 44.10
10|Generar Reportes 3.5 4 44.10
355.33

© Drnﬁlﬂr\o Dacarvinadanc CDINICEDE ON1EC
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Invitacion y Preguntas

www.mepe.com.mx

FRANCISCO VALDES SOUTO
francisco.valdes@amms.org.mx
francisco.valdes@spingere.com.mx
francisco.valdes@cosmic-sizing.org
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