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 The ‘Software Context Model’

helps define the software to be measured

 The ‘Generic Software Model’

the model to which FUR must be mapped for 
measurement
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 Software is bounded by hardware and typically structured into layers.

 The scope of any piece of software to be measured shall depend on the purpose of the 
measurement and shall be confined wholly within a single layer.

 The functional users of a piece of software to be measured shall be identified from its 
FUR as the senders and/or intended recipients of data to/from the software respectively.

 A precise COSMIC size measurement of a piece of software requires that its FUR are 
known at a level of granularity at which its functional processes and sub-processes may 
be identified.

 An approximate COSMIC size measurement is possible if its FUR are measured at a high 
level of granularity by an approximation approach and scaled to the level of granularity of 
the functional processes.
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 Essential to define the parameters:
 to be sure you’re measuring what the Sponsor needs
 and so that future users of the measurement 

understand its meaning and how it may be used

 In practice you will probably need only a few recurrent 
‘Measurement Patterns’

(see ‘Guideline for Measurement Strategy Patterns. Ensuring that COSMIC size 
measurements may be compared.’)
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Level of Decomposition (of the Software)

Any level resulting from dividing a piece of software into components 

(named ‘Level 1’, for example), then from dividing components into sub-

components (‘Level 2’), etc.

Level of Granularity (of the Requirements)

Any level of expansion of the description of the requirements for a 

single piece of software such that at each increased level of expansion, 

the description of the functionality of the piece of software is at an 

increased and uniform level of detail.

(The LoG of the available requirements will determine the possible 

measurement accuracy)
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Citizens

Common 
Services**

Department-
Specific Svcs.

The set of services enabling common access to Government systems from web-sites, 
(e.g. ‘GOV-UK’), mobile apps, call centres, paper forms etc

Machinery
***

Loosely copied from ‘The 
Gubbins of Government’ 
(www.markfoden.com), 
with permission.

*UK Government Digital 

Service
** Examples: collecting 
and paying money, or 
checking identity
*** The computer 
hardware and data storage 
facilities, communication 
networks, etc realised in 
the Cloud
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components in a

3-layer Architecture

a) View of an 

application ‘A’ as a 

whole
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Purpose: measure a 

‘whole’ online 

business application

On-line 
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Purpose: measure 

the components of 

a 3-tiered online 

business 

application
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Different Functional 

Users ‘see’ different 

functional sizes.

So we must define the 

Functional Users -

depending on the 

Purpose of the 

measurement

Hardware Functional Users

are the power supply, sensors, 

buttons, motors, ink control, 

lights, paper jam detection that 

interact directly with the 

software

A Human Functional 

User ‘sees’ a few 

control buttons, the 

display and the paper 

movements.
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Measurement 

Sponsor

Measurement 

Purpose

Functional User 

Requirements (FUR)

Record 

Strategy 

parameters

Level of 

Granularity of 

the FUR

Software parameters

• Scope

• Layer(s)

• Level of Decomposition

• Functional users 
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Define the measurement scope(s), layer(s), possible functional users, 

LoD and LoG, for the following Purposes.

“We need to estimate the effort to develop a new distributed business 

application with user access via the web. The app will exploit some re-

usable components. We will need a program to convert data from the old 

system”

“We contracted on a fixed price/CFP with a supplier to develop the 

software to drive a new model washing machine that can be linked to the 

IoT for remote operation. We need to measure the CFP size delivered”
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Recommendation: define ‘patterns’ of standard Measurement 
Strategy parameter sets for use in your environment

 Purpose, e.g. to measure: initial estimated size, or delivered 
total size, or User Story sizes, etc.

 Layers / Level of decomposition -> Scope

 Functional user types
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FUR
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Measurement

Strategy

Generic Software Model

Phase 2
Mapping

Phase

FUR in the form of 

the Generic 

Software Model

Phase 3
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Functional size 

of the software 

in units of CFP

Definition of each piece of 

software to be measured and 

of the required measurement

Input from measurement sponsor

Software Context Model

FUR

Copyright © COSMIC) 2017



 A piece of software interacts with its functional users across a boundary, and with persistent storage 
within the boundary.

 The FUR of a piece of software can be mapped into unique functional processes.

 Each functional process consists of sub-processes, data movements and data manipulations.

 As an approximation for measurement purposes, the COSMIC method assumes that the functionality 
of any data manipulation is accounted for by the data movement with which it is associated.

 There are four data movement types, Entry, Exit, Write and Read.

 A data movement moves a single data group, which consists of a unique set of data attributes that 
describe a single object of interest.

 Each functional process is started by its triggering Entry data movement. The data group moved by the 
triggering Entry is generated by a functional user in response to a triggering event.

 A functional process shall include at least one Entry data movement and either a Write or an Exit data 
movement. There is no upper limit to the number of data movements in a functional process
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Functional User 

Requirements

Functional 

Processes

Data 

Manipulation

Data 

Movement

Sub-processes

Theory:

Functional User 

Requirements

Functional 

Processes

Data Movements 

(account for 

associated data 

manipulation)

1

1

n

2 - n

In practice:
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N.B. There can be many-to-many relationships at each stage along this chain,

except that any one functional process may have only one triggering Entry
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Software

being

measured

Boundary

Functional Users

• Hardware devices,

• Other software or

• Humans

Entries

Exits

Reads Writes

Persistent 

storage

The ‘Data Movement’ is the unit of measure: 1 CFP (COSMIC Function Point)
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Pre-set time Clock
‘Clock tick’ (= 

start signal)

FP to 

check/control 

something

Aircraft 

radar

Missile 

approaching

‘Missile 

approaching’ 

message

FP to take 

evasive action
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a) A set of data movements … an elementary part of the Functional 

User Requirements (FUR) for the software being measured, that is 

unique within those FUR and that can be defined independently of 

any other functional process in those FUR.

b) … Each functional process starts processing on receipt of a data 

group moved by its triggering Entry data movement.

c) The set of all data movements of a functional process is the set 

that is needed to meet its FUR for all the possible responses to its 

triggering Entry.
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A data movement (E, X, R or W) moves a single data group, where:

• A data group consists of one or more data attributes that all describe 

a single object of interest

• An object of interest is any ‘thing’ (physical or conceptual) in the world 

of the functional user, about which the software being measured must 

process or store/retrieve data

• (A data attribute is the smallest meaningful unit in a data group)
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Data 
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1

1
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4 CFP 6 CFP 3 CFP
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Simple 

thermostat

Clock Tick
E

Actual Temp.
E

X to heater
On/Off 

command

Target Temp.

4 CFP

E
E

Missile 
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Complex 
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(Guess)

Multiple X’s
?

Sound alarm

Pilot info

Release chaff

Evasive action

Etc.

?

Many CFP
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Do the following FUR statements define a part, a whole or multiple 
functional processes?

• The application must maintain data about stock levels for all our products

• Interest shall be applied annually to account balances at the relevant 
current rate, obtained from the ‘retail interest rate table’

• Foreign income shall be credited at annual-budget exchange rates

• The system shall check tyre pressures at one-second intervals; if any tyre 
pressure drops below standard, a warning light shall be illuminated

• Each work-station shall have an emergency-stop button. When pressed and 
held for 2 seconds the conveyor belt shall be stopped and the alarm sounded
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 Largest observed functional processes?
 In banking ~ 65 CFP
 In avionics >100 CFP

 A functional process must have at least 2 CFP
 A triggering Entry
 An ‘outcome’ – i.e. a Write or an Exit

 The smallest change to an existing functional process 
= 1 CFP
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Functional User 

Requirements

Functional 
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Software size
Sum of sizes of 

Functional Processes

Count of all their Data 

Movements= =

Size of a change 

to software

Count of 

DM’s added

Count of DM’s 

deleted
Count of DM’s 

modified
plus= plus

Within a defined Measurement Scope:

Size of software 

after change
=

Count of DM’s 

added

Count of DM’s 

deleted
less

Size of software 

before change
plus
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List customers E R X X 1 2 1 4

View customer summary R E X R X 1 2 2 5

View cust. details (Enquiry) R, X E 1 1 1 3

View cust. details (pre Update) R, X E 1 1 1 3

Update customer details E, W X 1 1 1 3

Display invoice print preview R E X R X X 1 3 2 6

Add new customer E, W X 1 1 1 3

View customer booking details R E X R, X X 1 3 2 6

8 14 9 2 33

Data Group Names Nos. of Data Movements

Totals for Acme System:
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Scope: Whole application

User 
Interface

Business 
Rules

Data 
Services

X X

XX E E

EE

Functional 
User

X

E

Persistent 
Storage

WR
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application

Size of its 
components

Size of inter-
component DM’s

= less



Suppose a wall built of ’n’ bricks. 

The surface area of the wall
SW is NOT = n x SB

SW = ONLY the area of the 
outward-facing surfaces of  
the ‘n’ bricks

The surface area 
of each brick =  SB
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Hence CFP sizes may be used for:

• early total system sizing and 

effort estimation,

• US sizing and estimation,

• progress control, etc.

Sprint

Iteration

Release

System

User Story (new &/or re-work)
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The COSMIC Functional Size 

Measurement Method

Version 4.0.1

Measurement Manual
(The COSMIC Implementation Guide for 

ISO/IEC 19761: 2011)

April 2015

Guidelines on:
• Early and rapid sizing
• How to deal with NFR

Domain or method-
specific Guidelines :
• Business
• Real-time
• Data Warehouse
• SOA
• Mobile
• Use in Agile
+ many Case Studies

+

with 

support 

from

Guidelines on:
• Assuring accuracy 

of COSMIC FSM
• Conversion from ‘1st

Generation’ sizes

&
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* See International Workshop on Software Measurement papers, via IEEE Xplore, or via www.cosmic-sizing.org
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