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Functional SizeFunctional Size
Measurement of the functional usMeasurement of the functional us
software

What should the software do for the 
Not ’how’ or ‘why’Not how  or why
Result: size of the software express

I d d t f th b iIndependent of the business or sy

Purposes:p
Software Project estimation
Project Performance measurement
Scope managementScope management
Project Benchmarking
RFP Management: contracting ‘price

e Measuremente Measurement
er requirements of a piece ofer requirements of a piece of 

user?

ed as number of function points (FP)

t i tystems requirements

e/FP’
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What is COSMIWhat is COSMI
Common Software MeasuremeCommon Software Measureme

Non-profit, started end 90’s
Researchers and practitioners
O th d ( i )Open method (www.cosmicon.com)
ISO standard - ISO/IEC 19761:2011
Stable method
Growing adoption worldwideGrowing adoption worldwide
Many certified practitioners 
Loads of supporting documentation, 

COSMIC MPC (Measurement 
Maintain the Measurement Manual a

COSMIC IAC (International Ad
Promote the method locally and act a

CC
ent International Consortiument International Consortium

case studies, research papers, etc.

Practices Committee)
and other guidelines

dvisory Committee)
as a point of contact in a country
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Why COSMIC?Why COSMIC?
Overcomes a number of drawbacOvercomes a number of drawbac
Analysis (FPA)

FPA: NESMA or IFPUG

FPA: Measures the size of functiona
the user. Not possible to divide the s
measure them separatelymeasure them separately

FPA: Measurement scale is not ‘nat
ILF: 7, 10, 15 FPILF: 7, 10, 15 FP
EIF: 5,7,10 FP

FPA: Not possible to apply to real-timp pp y

FPA: Measurement possibilities are 
data model and detailed description 

??
ks of traditional Function Pointks of traditional Function Point 

ality offered to the user and requested by 
system in components or layers and 

ural’

me, embedded or infrastructure software,

depending heavily on availability of a 
of the functional requirements
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FPA vs  COSMICFPA vs. COSMIC
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Use of the metUse of the met
Easier to measure modern architeEasier to measure modern archite

SOA architectures: Separate size for 
Mobile apps: Separate size for the ap
Agile development: Size user storiesAgile development: Size user stories

Possible to measure Real-time, em
Real-time measurement guideline
Early adopters: Renault, Siemens, N

C di h d fCase studies, research and confer

Translations: Arabic, Chinese, Fre, ,
Portuguese, Turkish, Polish, etc.

hodhod
ctures and development methodsctures and development methods
service, front-end and bus

pp and for the back-end
sequence diagrams activity diagrams, sequence diagrams, activity diagrams

mbedded and infrastructure software

Nokia, Eurocopter, Philips

rence papers

nch, Dutch, Japanese, Russian, , , p , ,
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COSMIC documCOSMIC docummentationmentation
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Requirements tRequirements t

Busin
requi
(why)

User requiremeFunctio
Requir

System requiremy q

to measureto measure

ness
rements 

ents (what)onal User 
rements 

ments (how)( )
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Functional UserFunctional User
Requirements

Data
l i / d lliRequirements

Data
l i / d lliRequirements

definition artifacts
analysis / modelling

artifacts

Requirements
definition artifacts

analysis / modelling
artifacts

Functional User Requirements (‘F
artifacts of the software to be m

Functional User Requirements (‘F
artifacts of the software to be m

Functional User Requirements (‘
artifacts of the software to be 

Functional User Requirements (‘
artifacts of the software to be 

Physical
programs

Software
operations
manual and
procedures

Physical
programs

Software
operations
manual and
procedures

r Requirementsr Requirements
Artifacts from

f i l d i i
Artifacts from

f i l d i ifunctional decomposition
of requirements

functional decomposition
of requirements

FUR’) in the 
measured
FUR’) in the 
measured

‘FUR’) in the 
measured
‘FUR’) in the 
measured

Physical
data storage

artifacts

Physical
data storage

artifacts

Physical
data storage

artifacts
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Functional ProcFunctional Proc

Triggering
event

is sensed 
by

Funct
us

Triggering
event

is sensed 
by

Funct
usevent by usevent by us

cesscess

Functional
process

Functional
process

Triggering
Entry

tional
ser

process

Triggering
Entry

tional
ser

process

Entryser Entryser

BoundaryBoundaryyy
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Functional procFunctional proc
Functional U

Requireme
Functional U

Requireme

Software

Functional
processes

Software

Functional
processes

S b

processes

S b

processes

Data movement Da

Sub-processe

Data movement Da

Sub-processe

cessescesses
User

nts
User

nts

ata manipulation

es

ata manipulation

es
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Data movemeData moveme

Boundary

Functional users

Boundary

Functional users

Entry

Functional
process

EntryEntry

Functional
process

Manipulation

t y

Read
ManipulationManipulation

t yt y

ReadRead

PersistentPersistentPersistent 
storage

Persistent 
storage

ntsnts
: Data movement type: Data movement type: Data movement type: Data movement type 
sub-processes

: Data movement type 
sub-processes

: Data movement type 
sub-processes

ExitExitExitt

Write

tt

WriteWrite
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COSMIC measCOSMIC meas
Users Functional proc

WE

X

urement urement 
cess Data  

W

R
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Entry / ExitEntry / Exit
An ENTRY (E) is a data movemen

moves a data group
from the user
across the boundary
to the functional process

An Exit (X) is a data movement th
moves a data group
from a functional processfrom a functional process
across the boundary
to the user

Entry (E) : 1 COSMIC function po
Exit (X) : 1 COSMIC function po

nt that:

at:

oint
oint
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Read / WriteRead / Write
A  Read (R) is a data movement th

moves a data group
from persistent storage
to the functional process

A  Write (W) is a data movement t
moves a data group
from a functional processfrom a functional process
to persistent storage

Read (R) : 1 COSMIC function poRead (R) : 1 COSMIC function po
Write (W) : 1 COSMIC function po

hat:

that:

ointoint
oint
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Objects of InteObjects of Interest rest 
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OOI / FP / DGOOI / FP / DG

Object of
Interest

Functional Process

Employee Add employee

Employee Change employee

Employee Delete employee

Data group (Write)

{emp_nr, name, address, city, ssn}

{name, address, city}

{emp_nr}
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Example: Add Example: Add 

T i iT i iTriggering
event

is sensed 
by

Func
us

Triggering
event

is sensed 
by

Func
us

Employee is hired HR backo
Employee

employeeemployee
F ti lF ti lFunctional

process
Functional

process

Triggering
Entry

ctional
ser

Triggering
Entry

ctional
ser

BoundaryBoundary

Add Employeeoffice
e
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Example 1 AddExample 1 Add
EMPLOYEE [employee nr name addreEMPLOYEE [employee nr, name, addre

unit code, e-mail address]

E Emp

X M

X Emp

X Mess

d Employeed Employee
ess phone number department codeess, phone number, department code, 

6 CFP

loyee data R DEPARTMENT

loyee Nr
R UNIT  

W EMPLOYEE

sages
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Example 2 SOAExample 2 SOA
Service: Check credit card balance and

E credit card nr

Service: Check credit card balance and 

E credit card nr
X E

XE
X

XE

X

4 C5 CFP

Front end Servic

AA
latest transactions (user is logged in)latest transactions (user is logged in)

X E

R

XE

3 CFPCFP

22ce bus Data layer
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Example 3: MoExample 3: Mo
FunctionalFunctional 

E {PT GPS lE {PT; GPS l

X {ATMX {ATM name,

X {Messages}X {Messages}

obile appobile app
Process: Find ATM closebyProcess: Find  ATM closeby

ti }ocation}
X {request; GPS location}

E {ATM name, location}

l ti } location}

E {Messages}

6 CFP
23
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Historical data: IHistorical data: I
International Software Benchmark
Independent and not-for-profit
Members are non-profit organizatiMembers are non profit organizati

Grows and exploits two repositorie
N d l t j t d hNew development projects and enha
Maintenance and support (> 1000 ap

Everybody can submit project data
DCQ th it (COSMIC DCQ)DCQ on the site (COSMIC DCQ)
Anonymous
Free benchmark report in return

Special reports, Practical Project E
Portal to access the project datap j

SBSG repositoriesSBSG repositories
king Standards Group

ions like IFPUG and NESMAions, like IFPUG and NESMA

es of software data:
t (> 6000 j t )ancements (> 6000 projects)

pplications)
a 

Estimation book, Compendium
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ISBSGISBSG
Mission: “To improve the managem
business and government, throug
of public repositories of software eof public repositories of software e
standardized, verified, recent and 
technologies”.

All ISBSG data is 
validated and rated in accordance w
current
representative of the industry
independent and trusted
captured from a range of organizatio

Industry leaders around the world 
development, offering the highest p , g g

ment of IT resources by both 
h the provision and exploitation 
engineering knowledge that areengineering knowledge that are 
representative of current 

ith its quality guidelines

n sizes and industries 
contribute to the ISBSG’s 
metrics expertise worldwide
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ISBSG New deveISBSG New deve

R12: >6000 projects
Projects measured with COS

Japan

Australia

United States

India

Netherlands

France

Finland

Brazil

Denmark

Canada

India

0 200 400 600 800 1000 1

Other

China

United Kingdom

0 200 400 600 800 1000 1

Number of projects

elopmentselopments

SMIC : >450 projects

200 1400 1600 1800
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ISBSG dataISBSG data

Repository in MS Excel (open
Use the data portal (portal.isb

n)
bsg.org)
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Some trends in Some trends in 

Published March 2012

 COSMIC data COSMIC data
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COSMIC produCOSMIC produ
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COSMIC produCOSMIC produ
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Key PDR benchKey PDR bench

Real time:Enhancements

Real‐time: New

Bus App: 3GL New/ Main‐frame.

Bus App: 3GL New/ Multi‐platform & PC

Real‐time: Enhancements

Bus App: Enhancements

Bus App: 4GL New

0 10

Re‐usable Components: New

hmarkshmarks

0 20 30 40 50
Median PDR (Work-hours / CFP)
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ConclusionsConclusions
COSMIC is now a modern and stable
advantages over the traditional functi

Possible to measure Real-time, embe
and business applications

Growing adoption, especially in RT d

Enough historical data available in thEnough historical data available in th
in Software Cost Engineering

e method and has considerable 
ional sizing measurement methods

edded and infrastructure software, 

omain

he ISBSG repository to use COSMIChe ISBSG repository to use COSMIC 
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