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Alain Abran

+ 20 years

20 years

SOFTWARE

METRICS anp
SOFTWARE
METROLOGY

45 P h D Software

Mairitepance |

ISO: 19761, -
» Development 0126, 25000, S

» Maintenance 15939, 14143,
» Process Improvement 19759
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List of topics

1. Early Size Estimation issues

2. Size approximation techniques

3. The software-iceberg analoly for early sizing

4. Wrap-up
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The general estimation process

=

Source: Adapted from [Kharagpur 2010]

© Copyrights Abran 2019 4



Estimation
Model

Estimation
Inputs

Product
Requirements

= a wish list

Experts
Judgment

“’Blackbox”
mathematical model

Development
Process =
over optimism !

Project
Constraints = —
over optimism !

Estimation
Output

CHO1FGO02

Figure 1.2 Some poor estimation practices

observed in industry.
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Size: Dominant variable

"
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Methodology

Size as a dominant variable in a dataset

- size ”

Effort
(days)

600

s et

500 —
400 —
300 —
200 —

100 —

In a development process under control:

» Size explains 80 to 90% of the Effort variation

Size (FP)

200 250 300

CHO2FG18

Homogeneous dataset of 21 projects (Abran 1994)

» all other factors combined impact 5% to 20%!

© Copyrights Abran 2019 7
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Variability (%)

Feasibility Requirements Software
Study Specification Development

Margin of error
= orders of
magnitude !

Project closure

Time

CHO1FGO5

Registro en tramite, NCP 1430.

© Copyrights Abran 2019



CNMES®. Todos los derechos reservados.
Registro en tramite, NCP 1430.

Measurement vs Estimation of Size

4 4/
Accurate measurement: Feasbility Requirements Software -/ A C 0/5 M1C
Sudy Specification Development COSMIC e onthe Acuracy o
» end of development 2 T —— N

Margin of eror
= ordersof
magnitude!

Variability (%)
Project closure

Estimation of size:
» early phases

I

Organization Data
Repository

Time

CHMRG05
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Engineering

v'Detailed observation of past projects

v’ Quantitative data collection

v'Analysis of the impact of individual variables (one at a time)
v'Selection of relevant samples

v/ Statistical analyses

v'Very careful extrapolation to similar or other contexts

© Copyrights Abran 2019
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Size & Estimation throughout the lifecycle

P

© Copyrights Abran 2019
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List of topics

1. Early Size Estimation issues

2. Size approximation techniques

3. The software-iceberg analoly for early sizing

4. Wrap-up
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Size Technigues throughout the lifecycle

Function Points

of code - LOC

© Copyrights Abran 2019
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Function Points-based estimation models

© Copyrights Abran 2019



Function Points

5 distinct ISO standards

* 1SO 20926 :
1ISO 24570 :
1ISO 20968 :

SO 29881
ISO 19761

IFPUG
NESMA
MRKII

CNMES®. Todos los derechos reservados.
Registro en tramite, NCP 1430.

—— 15t Generation —early 1980’s

: FISMA —
: COSMIC mmmmmm) 2" Generation — early 2000’s

© Copyrights Abran 2019 15
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COSMIC Function Points - ISO 19/61

Every software is different, but .....

what is common across all software:
»In different types of software?
»In very small software?
»In very large software?
»In distinct software domains?
»In various countries?

© Copyrights Abran 2019 16
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COSMIC view of software COSMIC
All software does this:

Boundary
Functional Users types: :
M Entries
1. Humans . Software
2. Hardware devices T Being Measured
3. Other software B Eil(its
| Reads Writes

The ‘Data Movement of 1 data group’ is the unit of [ Persistent storage
measurement: 1 CFP
(1 CFP =1 COSMIC Function Point)

© Copyrights Abran 2019 17
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COSMIC: Applicable to all software domains

COSMIC Guidelines:

1. Business applications /A/

2. Real-time software COsSMIC

3. Data Warehouse software e COSMIG Funcond e essurement et d

4. SOA software (soa: serice oriented Architecture) Busin(eg‘s;d::ai;ﬁ(:;ri()S;Zisnogftware

5. Mobile apps

6. Agile Development oo T

All COSMIC documents free on the web at: WWW.COSmMic-sizing.org

© Copyrights Abran 2019
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COSMIC — applicable throughout a software architecture

Application Layer App 1 App 2 App ‘
Boundary
Functional Users types: & Middleware Layer (Utilities, etc)
i Entries Software COSMIC view of
1. Humans ‘ H being software
2. Hardware devices ——— measured v v
3. Oth ft + Exit:
e seiare D sReads Writes Database Management System Layer
DBMS 1 DBMS 2
The ‘Data Movement of 1 data group’ is Persistent [
the unit of measurement: 1 CFP storage
(1 CFP = 1 COSMIC Function Point) \ 4 \ 4 A 4
Operating System Layer
\ 4 A\ 4 \ 4 \ 4
Keyboard Screen Print Disk
Driver Driver Driver Driver
""""""""""""""""" T T S, v
Hardware VDU . Hard Disk Central
Keyboard Printer .
Screen Driver Processor

© Copyrights Abran 2019 19
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COSMIC at Estimation Time

JA
COS M| C

The COSMIC Functional Size Measurement Method
Version 4.0.1

Guideline for Early or Rapid
COSMIC Functional Size

Measurement
by using approximation approaches

July 2015

Approximation techniques (with reported use, strengths & weaknesses)

Average functional process

Fixed size classification

Equal size bands

Average use case

Easy function points

Approx. from informally written texts
EPCU — Fuzzy logic

Etc.

0Nk WNE

© Copyrights Abran 2019 20
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Approximation techniques

‘*Requirements stage:

1.  Average functional process

/
/"\ 2. Average use case
DS 3. Fixed size band

Guideline for Early or Rapid 4' Equal SIZ€ band
COSMIC Functional Size 5 FunCt|Ona| Patterns

Measurement
by using approximation approaches

*»Feasibility stage:

1.  Early & Quick sizing
2. Easy sizing
3. EPCU-Fuzzy logic
4. ...

© Copyrights Abran 2019 21



CNMES®. Todos los derechos reservados.
Registro en tramite, NCP 1430.

Approximation techniques

**Requirements stage:

1.  Average functional process

/H_H\/ 2.  Average Use case
COSMIC 3. Fixed size band
TheCOSMICFunctional-Si eeeeeeeeeeeeeeeeeee 4. Equal Size band
Guideline for Ear_ly or R_apid .
COSMIC Functional Size 5. Functional Patterns

by using approximation approaches

s Feasibility stage:

1. Early & Quick sizing
2. Easy sizing
3. EPCU-Fuzzy logic
4. ...

© Copyrights Abran 2019 22
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Average Functional Process Approximation

23

2.
3.

4.

Steps for Sampling & Calculation of an average functional process:
1.

From past projects, identify a sample of requirements whose
functional processes & data movements have been defined in detail.

Identify the functional processes of this sample.

Measure precisely the sizes of the functional processes of the
sample.

Calculate the average size, in CFP, of the functional processes in the
sample

* average size = 8 CFP per Functional Process

-> ‘8’ is the scaling factor

© Copyrights Abran 2019 23
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Average Functional Process Approximation

Approximation using the average of the sample

1. Identify & count all functional processes for which the
size has to be estimated early:

> 40 Functional Processes

2. Estimated functional size =

»  Number of functional processes x scaling factor
=40x 8 =320 CFP

v'Valid as long as the sample used to calculate the size of the average functional
process is representative for the software being estimated.

© Copyrights Abran 2019 24
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Approximation techniques

**Requirements stage:

1.  Average functional

CessS

/H_H\/ 2.  Average Use case
COSMIC 3. Fixed size band
TheCOSMICFunctional-Si eeeeeeeeeeeeeeeeeee 4. Equal Size band
Guideline for Ear_ly or R_apid .
COSMIC Functional Size 5. Functional Patterns

by using approximation approaches

s Feasibility stage:

1. Early & Quick sizing
2. Easy sizing
3. EPCU-Fuzzy logic
4. ...

© Copyrights Abran 2019 25
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Average Use Case Approximation

95 Example: A Use case with:
* 6 functional processes on average for a use case

* each functional process on average size = 8 CFP [range + or — 1 Std CFP]

» Hence the average size of a use case = 8 x 6 = 48 CFP per use case.

For a new project with 12 use cases =?
» software size would be 12 x 48 = 576 CFP [range + or — 1 Std CFP]

Note: The uncertainty on this approximate size will be greater:

» the scale factor 48 is the product of 2 scale factors (8 & 6) which are themselves estimated.

Registro en trdmite, NCP 1430.

© Copyrights Abran 2019
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Approximation techniques

**Requirements stage:

1.  Average functional prggess

/H_H\/ 2.  Average Use case
COSMIC 3. Fixed size band
TheCOSMICFunctional-Si eeeeeeeeeeeeeeeeeee 4. Equal Size band
Guideline for Ear_ly or R_apid .
COSMIC Functional Size 5.  Functional Patterns

Measurement
by using approximation approaches

s Feasibility stage:

1. Early & Quick sizing
2. Easy sizing
3. EPCU-Fuzzy logic
4. ...

© Copyrights Abran 2019 27
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28

Fixed Size Classification Approximation

Example:
3 size classes with sizes based on an expected number of data

movements
CEP messages
Small 5 1 1 1 1 1
Medium 10 2 2 3 2 1
Large 15 3 3 4 4 1

© Copyrights Abran 2019 28
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Approximation techniques

**Requirements stage:

1.  Average functional process

/H_H\/ 2.  Average Use case
COSMIC 3. Fixed size band
TheCOSMICFunctional-Si eeeeeeeeeeeeeeeeeee 4. Equal Size band
Guideline for Ear_ly or R_apid .
COSMIC Functional Size 5. Functional Patterns

by using approximation approaches

s Feasibility stage:

1. Early & Quick sizing
2. Easy sizing
3. EPCU-Fuzzy logic
4. ...

© Copyrights Abran 2019 29
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Equal Size Bands Approximation

30
Equal size bands boundaries are chosen so that the total size of all the

functional processes in each band is the same for each band.

Examples:
* If 3 bands are used:
» total size of all functional processes in each band = 33% of total size.

e If 5 bands are used:

» total size of all functional processes in each band = 20% of total size.

© Copyrights Abran 2019 30
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Equal Size Band EXAMPLE

COSMIC Restaurant case study with data from 31 functional

processes -in increasing size
Average sizes per band.

30

e = 2.3 CFP

13

(62730) 28 _ 5 4 (pp

(22-13) 9

o (95762) 33 _ 4 9 cEp

(29-22) 7

LU2T%) 2 _ 15 5 cFp
0 (31-29) 2

1 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
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Equal Size Band EXAMPLE — Resto-Sys e

Functlonal Process Functional Size of Functional Processes
25% 42%
3 1 25% 29%

4.7 25% 23%
Very Large 15.5 25% 6%

© Copyrights Abran 2019 32
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Approximation techniques

**Requirements stage:

1.  Average functional process

/H_H\/ 2.  Average Use case
COSMIC 3. Fixed size band
TheCOSMICFunctional-Si eeeeeeeeeeeeeeeeeee 4. Equal Size band
Guideline for Ear_ly or R_apid .
COSMIC Functional Size 5. Functional Patterns

by using approximation approaches

s Feasibility stage:

1. Early & Quick sizing
2. Easy sizing
3. EPCU-Fuzzy logic
4. ...
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Functional Size Measurement Patterns

34 Observations of measurers:

»some patterns of measurement results recur repeatedly.
» Four types of patterns

Multi-
composite
Pattern

Composite

Pattern e.g. a sub-
Basic e.g.a system
Pattern CRUD set

_ one whole of
Micro functional |functional
Pattern process processes
e.g. error for one

message OO0l

© Copyrights Abran 2019 34
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eg.a
CRUD set
of
functional
ssssss processes
for one
OOl

Functional Size Patterns

35 Micro FSM patterns: A fragment of a functional process, involving one or several data groups.

Example: displaying an error message.

Basic FSM patterns: A complete single COSMIC functional process.

Composite FSM pattern: A set of basic FSM patterns having a high level functional meaning together.
Example: The CRUDL (Create, Retrieve, Update, Delete, List) set of FPs to
maintain data .

Multi-composite FSM pattern: A set of composite and basic patterns having functional relationships
among them.

* In business application software, a multi-composite FSM pattern could represent a whole module, or component of a
distributed application or even a whole application.

* In embedded/real-time systems, it could be the set of back-end subsystem functionalities for a family of devices.

© Copyrights Abran 2019 35
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Basic
Pattern
one whole
Micre functicnal
Pattern | process
.4, ermor
message

Functional Size Patterns

36  Example for Micro FSM pattern:

* Display simple error messages.

Functional Process Data Group Data Movements | Functional Size (in
CFP)

<Functional process> Error message 1
I ok 1

© Copyrights Abran 2019 36
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PPPPPPP

Applicability & Reported Use =

37 Example for a Basic Pattern:
* Create 1 data group

Group Movements CFP)
<data Creates a
occurrence

Error X 1
message

- Totak 4

© Copyrights Abran 2019 37
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Pulti-
composite
Pattern
e.g. asub-
system

Composite
Pattern
g, a
CRUD set
of

Functional Size Patterns

Basic
Pattern
one whole
functional
process

fumctional
processas

far o
(]

38 * CRUDL with 3 Data Groups Q

Functional Data Group Data Functional Size (in Remark
Process Movements CFP)

Create <First DG> <First DG> Create new occurrence

<Second DG> RX Read and display list
<Third DG> RX 2 Read and display list

_Error message X Subtotal: 8 CFP

=

Retrieve <First <First DG> ERX 3 Select, read and display existing
<Second DG> RX 2 Must read its ID to display its name
<Third DG> RX 2 Same as above
Error message X 1 Subtotal: 8 CFP

© Copyrights Abran 2019 38
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Functional Size Measurement Patterns

Update <First DG> |<First DG> | ERW | 3 |Update existing occurrence
<Second DG> RX Read and display list
Read and display list

Subtotal: 8 CFP

<Third DG> RX
Error message X

Delete a <First DG> BeEIlEdbIChs ERW

2

2

1

3 Delete an occurrence, reas it first, no other DG
Message X 1 Subtotal: 4 CFP

2

1

2

2

1

List <First DG> <First DG> RX Read and display list
Filter E Search filter applicable to all DGs

<Second DG> RX
<Third DG> RX
Error message X

Read/display list (filter)
Same as above
Subtotal: 8 CFP

© Alain Abran & Erdir Ungan 2018 September 2018
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Pulti-
composite
Pattern
e.g. asub-

system

Functional Size Patterns

e a
CRUD set
of
fumctional
processas

far o
(]

Micro
Pattern
£.0. enor
message

40 * CRUDL with 3 Data Groups )

Functional Data Group Data Functional Size (in Remark
Process Movements CFP)

Create <First DG> <First DG> Create new occurrence
<Second DG> RX Read and display list
<Third DG> RX 2 Read and display list

I Error message X 1 Subtotal: 8 CFP

Retrieve <First <First DG> ERX 3 Select, read and display existing
<Second DG> RX 2 Must read its ID to display its name
<Third DG> RX 2 Same as above
Error message X 1 Subtotal: 8 CFP

Total: 36: For this FSM pattern

© Copyrights Abran 2019 40
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Multi Composite Size Patterns

Example for a Module with 3 Data Groups

36

FSM Pattern

CRUDL-3DG
CRUDL-1DG
CRUDL-1DG
CRUD-2DG
CRUD-3DG
CRUD-3DG
Transaction-7DG
Transaction-6DG
Transaction-8DG
Report-3DG
Report-4DG
Report-5DG
Milestone-2DG

Composite
Composite
Composite
Composite
Composite
Composite
Basic
Basic
Basic
Basic
Basic
Basic

Basic

Total:

20
20
22
26
26
12
10
14

11
10

223

CNMES®. Todos los derechos reservados.
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PAulti-
composite
Pattern
4. & sub-

Composite
Pattern
e a
CRUD set
of
fumcticnal

Basic
Pattern
one whole
Micro functicnal

Ex. for “Customer”

Ex. for “Sales Rep”

Ex. for “Customer category”

Ex. for “Account aging parameters”

Ex. for “Invoicing parameters”

Ex. for “Cash receipt (C/R) parameters”
Ex. for “Enter manual invoices”

Ex. for “Enter a manual cash receipt”

Ex. for “Enter adjustment on Invoice or C/R”
Ex. for “Report on customer sales”

Ex. for “Customer aging report”

Ex. for “Customer statement of account”

Ex. for “End of month A/R processing”
For this FSM pattern

© Copyrights Abran 2019
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List of topics

1. Early Size Estimation issues

2. Size approximation techniques

3. The software-iceberg analoly for early sizing

4. Wrap-up
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The iceberg analogy

- —
G g s

Initially visible Visibility increases
requirements

Additional sizing is
required
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Software-Iceberg Analogy (abran & vedadi)

Software rrm e s A o e s
B - - -

=% |SO-IEEE 25148

I1ISO

Variability (%)

Project closure

w4

The ISO-IEEE 29148 on requirements
engineering presents sources, types and levels
of detail of the requirements throughout the
system & software life cycle.

© Copyrights Abran 2019
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What is VISIBLE at Feasibility phase?

At feasibility &
Early Requirements

Business

Requirements \
=

Systems — Software
Requirements Requirements

Stakeholders
Requirements

Registro en tramite, NCP 1430.

INTERNATIONAL STANDARD ISO/IEC/ IEEE 29148
First edition 2011-12-01

Systems and software
engineering — Life cycle
processes — Requirements
engineering

Ingénierie des systémes et du logiciel —
Processus du cycle de vie — Ingénierie des
exigences

A
# 1-10) 5O-IEEE 25148
N
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What is visible at Early requirements Phase

INTERNATIONAL STANDARD 1SO/IEC/ IEEE 29148
First edition 2011-12-01

Systems and software

Lo NOUEWNRE

Contextual
Purpose
Scope
Product perspective
Product functions
User characteristics
Limitations
Assumptions & dependencies
Apportioning of requirements
Specified requirements

External Interfaces

engineering — Life cycle
processes — Requirements
engineering

Ingénierie des systémes et du logiciel —
Processus du cycle de vie — Ingénierie des
exigences

Functions

S\
f -1 0) 50.iEEE 25148
A~ v~

Verification
Supporting documents

/ 1\

oukwneE

Non-Functional & Quality
Usability requirements
Performance requirements
Logical database requirements

Design constraints

Standards compliance
Software system attributes

© Copyrights Abran 2019



What is VISIBLE at End of Software

Requirements Phase?

CNMES®. Todos los derechos reservados.

NowumewNnR

Contextual
Purpose
Scope
Product perspective
Product functions
User characteristics
Limitations
Assumptions &
dependencies
Apportioning of
requirements
Specified
requirements

External Interfaces

Registro en tramite, NCP 1430.

1\

Functions

|

Verification

Supporting doc.

Non-Functional &
Quality

Usability req.
Performance req.
Logical database
req.
Design constraints
Standards
compliance
Software system
attributes

Detailed
Software
Functions

The detailed

— software functions
become visible

INTERNATIONAL STANDARD I1SO/IEC/ IEEE 29148
First edition 2011-12-01

Systems and software
engineering — Life cycle
processes — Requirements
engineering

Ingénierie des systémes et du logiciel —
Processus du cycle de vie — Ingénierie des

exigences
N
¥ £-{0) sO-IEEE 25148
A v
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Registro en tramite, NCP 1430.

What Size is still NOT VISIBLE after requirements phase?

Functionality
Specified &
Approved

_—

© Copyrights Abran 2019

RNV EWNE

Contextual
Purpose
Scope
Product perspective
Product functions
User characteristics
Limitations

Assumptions & dependencies Non-Functional & Quality

Apportioning of requirements
Specified requirements

’ External Interfaces
— Functions

-

owna wwn
£88

=

3

=

1. Verification
2. Supporting documents

software functions
are not visible yet?

What other

Usability requirements
Performance requirements

Detailed Software /
- Functions

mmmm)  Detailed Software J
Functions

Detailed Softwarex
— Functions

The COSMIC FUnobomsl Size Mess Ursent Mithed

reqETEmEnts in Softw are project

oy
COSMIC

Wersion 4.000

Guideline on
Non-Functional & Project
Requirements
How 10 CONEIET Hok-TukE Bona| Bnd Baedt

PR T
Eheads T, Denchmarking and satmating
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with COSMIC

NoukwnNE

Contextual
Purpose
Scope
Product perspective
Product functions
User characteristics
Limitations
Assumptions &
dependencies
Apportioning of
requirements
Specified
requirements

Functions

Software
Functions

Verification
Supporting doc.

Non-Functional &
Quality

Usability req.
Performance req.
Logical database
reg.
Design constraints
Standards
compliance
Software system
attributes

| |

Hardware

|Applicaiion Layer ‘ App 1 H App 2 |

[App ] |

| Middleware Layer (Utilities, etc) ‘

i
[ [oaws 7]
l

Operating System Layer

© Copyrights Abran 2019

Some of these NFR can be allocated to software & sized

External Interfaces M

Detailed Software
1 ~ Functions

2y
COSMIC

The COSMIC FuncBonsl Size Meas urement Method
Wersion 4.0.1

Guideline on
Non-Functional & Project
Requirements

How 1o contider non-fund Bonal and project
reqArements in LOMw are project performance

Version 1
Novernber 2018

Software
Functions
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I Feasibility Requirements Software
‘Study Specification Develo pment

SN

COSMIC

sz 1 Upecoming 2019 Now.

Guideline for Early or Rapid
COSMIC Functional Size

o :
25 Measurement ®g ©
50_/' by using approximation approaches I I o n

HO1FGOS

Variability (%)

July WIS

X
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he software iceberg analogy & sizing ratios

Level 1: Level 2: Level 3: Level 4
Business HE) Functions HEEE) Operational mm) Quality & NFR
functions allocated to Functionality ~2allocated to software

software
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COSMIC Case Studies

®Course Registration System (CRS) version 2.0.1 J—
COSMIC

- WY .COSMIC-SiZing.org

® Restaurant Management System version 1.1

The concepts from ISO 29148 are used with these COSMIC case studies to:
» ldentify types of requirements & when they become visible
»|dentify COSMIC size ratios by types of requirements & phases

» Develop extrapolation ratios for future size estimation by phases and levels of
documentation
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Course Registration System - CRS

Level 1. Business functions (system functions)
»Information is available at Vision time or Feasibility phase

Level 2. Business functions allocated to software functional processes
(software functions)

» Often available early in the specification phase

Level 3. Detailed functionality allocated to each software functional process
» At the coding phase, up to final testing
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2
O

Business function

NOUVLAL,WNE

Maintain professor information (by the registrar)
Maintain student information (by the registrar)
Maintain courses to teach (by professor)
Maintain student schedule (by students)

Close registration (by the registrar)

Submit grades (by professor)

Enquire report card (by students)
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Level 2:
Software
functions — CRS
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NO Functional process
1 Add a professor
2 Modify a professor
3 Delete professor
4 Enquire on a professor
5 Add a student
6 Modify a student
7 Delete a student
8 Enquire on student
9 Add courses to teach
10 Modify a course to teach
11 Delete courses to teach
12 Enquire courses to teach
13 Enquire on course to teach details
14 Add courses
15 Modify a course
16 Delete a course
17 Enquire on courses
18 Enquire on course details
19 Close registration
20 Submit grades
21 Enquire on a report card
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Classification results — CRS case study

CRS Cases study: Total functional size: 102 CFP

Registro en trdmite, NCP 1430.

Direct business _ - Quality NFR Interface
function
21 CFP 9 CFP 42 CFP 30 CFP 1 CFP
Percentage over total size
20 % 9 % 41 % 30 % -
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CRS Case study: Classification results

Systems Functions Details of Business Operational Quality Functions
Functions Functions
» 21 % system functions
» 9% detail functions
» 42 % operational functionality
» 30 % implementation of quality (data integrity)
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Transformation into Scaling factors of Requirements

»  System functions: 20% leads to a 1:5 scaling factor
v' Example: a size of 10 FP would lead to 10x5= 50 CFP when fully specified, including operational
functions and data integrity functions.
»  Detail functions: 20%+9% (= 29%) leads to a 1:3.4 scaling factor
v' asize of 20 CFP would lead to 20CFP x 3.4 = 68 CFP
»  Operational functionality: 20%+9%+41%= 70% leads to a 1:1.43 scaling factor
v asize of 20 CFP would lead to 20CFP x 1.43 = 29 CFP
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Guidelines for Size Estimation through the lifecycle

Systems and software
engineering — Life cycle
processes — Requirements
engineering

Ingénierie des systémes et du logiciel —
Processus du cycle de vie — Ingénierie des
exigences

AT
ISO QNS
A v-g

N
COsSMIC

R

‘Guideline for Early or Rapid
COSMIC Functional Size
Meas urement
by using approximanon approaches

for ‘Meast

Strategy Patterns’
Ensuring that COSMIC size measurements.
may be compared

VERSION 1.0
March 2013

p2y
COsMIC

The COSMIC Functional Size Measurement Method
Version 4.0.1

Guideline on
Non-Functional & Project
Requirements

How to consider nan-functionsl and project

saftware.
measurement, benchmarking and estimating

Version 1
Noverrisor 2015

Registro en trdmite, NCP 1430.

AN
COSMIC

Tre OV P B e et Wt
Vern 483

Measurement Manual

/X
COSMIC

Guideline on the Accuracy of
COSMIC Function Points

VERSION 1.1
auy 018
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Future Impact of software-lceberg analogy technique

1. Set of scaling factors should be added in the description of reqwrements
as a ‘best practice’ in requirements engineering.

eeeeeeeee

2. Scaling ratios, with successive levels of documentation, can be used in
future projects as project progress through the lifecycle.

3. These scaling factors can provide also information on the levels of
completeness of the documentation of the requirements.
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From simple to complex contexts in software
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List of topics

1. Early Size Estimation issues
2. Size approximation techniques

3. The software-iggberg analoly for early sizing

4. Wrap-up
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Upcoming related certification initiatives

1. ICEAA: Software Cost Estimation — A broad view

International
i E Cost Estimating

& Analysis Association

Software Project
Estimation

SN

/' \/ COSsSMIC
C O S M I C The COSMIC Funcionsd Size Measurement Methed
[ [ e e o [ T CORMG Fun e Mt Mt Verion 401
2. COSMIC - Size Estimation — A specialized view Cumea ot | | wonecommen
COSM'h(?;t:wtionatl Size Requirements
Dy USING JPProxIMaDON IPProaches Hew 10 Cons ier non-funcBional and prdect

Versien 1
e—— T
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