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Workshop: Aproximación de Tamaño 
Funcional con EPCU

2 - 4 DE SEPTIEMBRE DE 2015

1ER CONGRESO NACIONAL 
DE MEDICIÓN Y 
ESTIMACIÓN DE 
SOFTWARE 

AMMSDimensionamiento y Estimación Profesional de Software! 
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Adquisición de Información proyectos de 
Software

t

Entornos Alta Incertidumbre

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

Generador de Estimados
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Estimation of Projects in Contexts of 
Uncertainty (EPCU)

“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 
Software Measurement) and MENSURA 
(International Conference on Software 
Process and Product Measurement). 
Palma de Mallorca, Spain, November 
2007
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Concepto Modelo EPCU

14/09/2015 5
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Precisión de la Información

• Necesidad de diferenciar entre dos formas de precisión.

• X = 5 -> precisión de valor

• a <= X <= b precisión de significado si se conoce a y b

• X  ----->  X es joven> imprecisión significado y de valor

• X es joven (definida por una función)  -> imprecisión valor ; 
precisión de significado.

Precisión

Precisión de 
valor

Precisión de 
significado
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Concepto Modelo EPCU

• Si Gasolina está en Reserva y 
hay Mucho Tránsito y la 
Distancia es Mucha paso a 
cargar gasolina.

• Si la Gasolina está en 
Reserva y el Tránsito es Poco
y la Distancia es Poca no 
necesito pasar a cargar 
gasolina
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Modelo EPCU
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Resultados
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Comparando MMRE y SD MRE

Muestra 
completa 
usando 

EPEI
Juicio de 
Experto

P1

MMRE 54.51% 47.79%

SD MRE 30.60% 41.53%

P2

MMRE 15.90% 57.34%

SD MRE 11.27% 28.97%

P3

MMRE 41.35% 111.86%

SD MRE 30.37% 111.62%

P4

MMRE 33.82% 54.72%

SD MRE 31.17% 44.52%

P5

MMRE 21.50% 53.62%

SD MRE 13.43% 24.90%

Comparando MMRE 
y SD MRE
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Resultados: Enfoque EPCU (Evita 
Discrecionalidad)

12

Generador de Estimados
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I. Example 1: the Average Functional Process 
approach. 

II. Example 2: the Fixed Size Classification approach. 

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

IV. Example 4: the Average Use Case approach.

Approximate Sizing Approaches Examples in 
the COSMIC Advanced and Related Topics

13
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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]

14
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Needs 

local 

calibration

Requirement 

granularity 

level Consideration

Average Functional 

Process X

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 X

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 X

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 X 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 X

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.

Quick/Early Use Cases 

The precision is directly proportional to the level 

of granularity of the analyzed use cases model.

EPCU approximation 

approach

Functional 

Process & 

Use Cases

Does not require local calibration (less expensive 

) and is useful when there are no historical data 

available.

Each example about the 
Approximate Sizing 
Approaches is based on two 
main assumptions:

1. Historical data exist for 
calculating the scaling 
factor (average, or size 
bands).

2. The whole set of 
requirements is 
described, or at least 
there is a commitment, 
defined by the 
requirements, about the 
scope of the software to 
be developed .
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Sizing Approach without using Historical Data 
in a Reference Project

16
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Information Analysis

17

Table 3. Experiment Results
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Information Analysis

• 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% .

• The maximum MMRE difference is  65%, and the minimum difference is 
8%.

• The EPCU context does not have to be calibrated: it does not use bands, 
but rather a continuous range in ε R.

18

Figure 9. Equal Size Bands approach versus the EPCU model approach
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Sizing Approach without using Historical Data 
in a Real Project

Use case Id
Entry in 

CFP
Exit in 

CFP
Read in 

CFP
Write in 

CFP
Size in 

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 20
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Sizing Approach without using Historical Data 
in a Real Project

21
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Sizing Approach without using Historical Data 
in a Real Project

22
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Improving COSMIC Approximation Sizing

#Projects Sector

Project 

Range

Project 

Average 

Functional 

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

% FP 

included Description Average Value

Q1 Small FP's 55%

contains FP's in the range up to 

6 CFP 3.7

Q2 Medium FP's 26%

contains FP's in the range 6-10 

CFP 7.7

Q3 Large FP's 14%

contains FP's in the range 10-25 

CFP 14.6

Q4 Very Large FP's 5%

contains FP's of 25 CFP and 

larger 44.1

Quartile

Table 3. Q-Size considering four sectors

Table 2. Dataset Characterization
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Improving COSMIC Approximation Sizing

Practitioner

Reference 

Functional 

Size in 

CFP

Estimated 

Functional 

Size using 

the ‘Equal 

Size Bands’ MRE

Estimated 

Functional 

Size using 

EPCU (range 

from 2 to 

16.4) MRE

Estimated 

Functional 

Size using 

EPCU 

Improved 

(range from 2 

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%
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Análisis de Datos de Resultados

29
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Ejemplo Proyecto Real

Tamaño OOI Aproximación 44.1

1 Autenticación 1 1 5.38

2 Consultar Bandeja de Usuario 3.7 5 44.10

3 Capturar, Editar y Corregir Ficha Nacional de Catálogo 3.5 4.5 44.10

4 Solicitar Validación 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 Corrección 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
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Preguntas?

FRANCISCO VALDES SOUTO
francisco.valdes@amms.org.mx

francisco.valdes@spingere.com.mx
francisco.valdes@cosmic-sizing.org

Invitación y Preguntas

www.mepe.com.mx

mailto:francisco.valdes@amms.org.mx
mailto:francisco.valdes@spingere.com.mx
mailto:francisco.valdes@cosmic-sizing.org

