
Estimation
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A Comment
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Size and effort metric

Advantage: Early in the product development 
(after detailed use cases or Data Flow Diagrams
are available)

Drawback: Many subjective estimation 
steps involved



Analysis Metrics
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 Function-based metrics: use the function point as a 

normalizing factor or as a measure of the “size” of 

the specification

 Specification metrics: used as an indication of 

quality by measuring number of requirements by 

type



Function-Based Metrics
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 The function point metric (FP), first proposed by Albrecht, can be used 

effectively as a means for measuring the functionality delivered by a 

system.

 Function points are derived using an empirical relationship based on 

countable (direct) measures of software's information domain and 

assessments of software complexity

 Information domain values are defined in the following manner:

Ä number of external inputs (EIs)

Ä number of external outputs (EOs)

Ä number of external inquiries (EQs)

Ä number of internal logical files (ILFs)

Ä Number of external interface files (EIFs)



Function-Based Metrics
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Function Points
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Information 

Domain Value Count simple   average   complex

Weighting factor

External Inputs ( EIs)

External Outputs ( EOs)

External Inquiries ( EQs)

Internal Logical Files ( ILFs)

External Interface Files ( EIFs)

3 4 6

4 5 7

3 4 6

7 10 15

5 7 10

=

=

=

=

=

Count total

3

3

3

3

3



Weighted factor for IF/OF
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Weighted factor for EI
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Weighted factor for EO/EQ
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GENERAL SYSTEM CHARACTERISTICS
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GENERAL SYSTEM CHARACTERISTICS
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 /GENERAL SYSTEM CHARACTERISTICS

)(Values

 0 Not present, or no influence

 1 Incidental influence

 2 Moderate influence

 3 Average influence

 4 Significant influence

 5 Strong influence throughout
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GENERAL SYSTEM CHARACTERISTICS 

End-User Efficiency

 Navigational aids (for example, function keys, jumps, dynamically generated menus)

 Menus

 Online help and documents

 Automated cursor movement

 Scrolling

 Remote printing (via online transactions)

 Preassigned function keys

 Cursor selection of screen data

 • Pop-up windows.

 • As few screens as possible to accomplish a business function

 • Bilingual support (supports two languages; count as four items)

 • Multilingual support
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GENERAL SYSTEM CHARACTERISTICS 

End-User Efficiency
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GENERAL SYSTEM CHARACTERISTICS

Data Communications
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GENERAL SYSTEM CHARACTERISTICS

Distributed Data Processing
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GENERAL SYSTEM CHARACTERISTICS

Performance
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GENERAL SYSTEM CHARACTERISTICS

Complex Processing

 Sensitive control (for example, special audit processing) and/or 

application specific security processing

 Extensive logical processing

 Extensive mathematical processing

 Much exception processing resulting in incomplete transactions 

that must be processed again (example, incomplete ATM 

transactions caused by TP interruption, missing data values, or 

failed edits)

 Complex processing to handle multiple input/output 

possibilities, for example, multimedia, or device independence
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GENERAL SYSTEM CHARACTERISTICS

Complex Processing
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GENERAL SYSTEM CHARACTERISTICS

Multiple Sites
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GENERAL SYSTEM CHARACTERISTICS

Heavily Used Configuration
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GENERAL SYSTEM CHARACTERISTICS

Reusability
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GENERAL SYSTEM CHARACTERISTICS

Online Update
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GENERAL SYSTEM CHARACTERISTICS

Installation Ease
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GENERAL SYSTEM CHARACTERISTICS

Facilitate Change

 Flexible query and report facility is provided that can handle simple 

requests; for example, and/or logic applied to only one internal logical file

 • Flexible query and report facility is provided that can handle requests of 

average complexity, for example, and/or logic applied to more than one 

internal logical file

 • Flexible query and report facility is provided that can handle complex 

requests, for example, and/or logic combinations on one or more internal 

logical files

 • Business control data is kept in tables that are maintained by the user with 

online interactive processes, but changes take effect only on the next 

business day.

 • Business control data is kept in tables that are maintained by the user with 

online interactive processes, and the changes take effect immediately
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GENERAL SYSTEM CHARACTERISTICS

Facilitate Change
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GENERAL SYSTEM CHARACTERISTICS

Operational Ease
27



GENERAL SYSTEM CHARACTERISTICS

Installation Ease
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GENERAL SYSTEM CHARACTERISTICS

Transaction Rate
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GENERAL SYSTEM CHARACTERISTICS

Heavily Used Configuration
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GENERAL SYSTEM CHARACTERISTICS

Online Data Entry
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Typical Size-Oriented Metrics
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 errors per KLOC (thousand lines of code)

 defects per KLOC

 $ per LOC

 pages of documentation per KLOC

 errors per person-month

 Errors per review hour

 LOC per person-month

 $ per page of documentation



Typical Function-Oriented Metrics
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 errors per FP (thousand lines of 
code)

 defects per FP

 $ per FP

 pages of documentation per FP

 FP per person-month



Comparing LOC and FP
34

Programming LOC per Function point

Language avg. median low high

Ada 154 - 104 205

Assembler 337 315 91 694

C 162 109 33 704
C++ 66 53 29 178

COBOL 77 77 14 400
Java 63 53 77 -

JavaScript 58 63 42 75

Perl 60 - - -

PL/1 78 67 22 263
Powerbuilder 32 31 11 105

SAS 40 41 33 49

Smalltalk 26 19 10 55
SQL 40 37 7 110

Visual Basic 47 42 16 158

Representative values developed by QSM



Use Case Points35
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Use Case Points (UCPs)

 Use Case Points = function of (
Ä size of functional features (“unadjusted” UCPs)

Ä nonfunctional factors (technical complexity factors)

Ä environmental complexity factors (ECF))
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Actor Classification and Weights

Actor type Description of how to recognize the actor type Weight

Simple The actor is another system which interacts with our system 
through a defined application programming interface (API). 1

Average
The actor is a person interacting through a text -based user 
interface, or another system interacting through a protocol, 
such as a network communication protocol.

2

Complex The actor is a person interacting via a graphical user interface. 3
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Use Case Weights

Use case weights based on the number of transactions 

Use case 
category

Description of how to recognize the use - case category Weight

Simple

Simple user interface.

Up to one participating actor (plus initiating actor).

Number of steps for the success scenario: ¢3.

If presently available, its domain model includes ¢3 concepts.

5

Average

Moderate interface design.

Two or more participating actors.

Number of steps for the success scenario: 4 to 7.

If presently available, its domain model includes between 5 and 10 
concepts.

10

Complex

Complex user interface or processing.

Three or more participating actors.

Number of steps for the success scenario: ² 7.

If available, its domain model includes ² 10 concepts.

15
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Technical Complexity Factors (TCFs)

Technical factor Description Weight

T1 Distributed system (running on multiple machines) 2

T2
Performance objectives (are response time and throughput performance 
critical?)

1(*)

T3 End-user efficiency 1

T4 Complex internal processing 1

T5 Reusable design or code 1

T6
Easy to install (are automated conversion and installation included in the 
system?)

0.5

T7 Easy to use (including operations such as backup, startup, and recovery) 0.5

T8 Portable 2

T9 Easy to change (to add new features or modify existing ones) 1

T10 Concurrent use (by multiple users) 1

T11 Special security features 1

T12
Provides direct access for third parties (the system will be used from multiple 
sites in different organizations)

1

T13 Special user training facilities are required 1
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Technical Complexity Factors (TCFs)

TCF = Constant-1 +Constant-2 ³Technical Factor Total = 

ä
=

ÖÖ+
13

1

21

i

ii FWCC

Constant-1 (C1) = 0.6
Constant-2 (C2) = 0.01
Wi = weight of ith technical factor
Fi = perceived complexity of ith technical factor 
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Environmental Complexity Factors 

(ECFs)

ECF = Constant-1 +Constant-2 ³Environmental Factor Total = 

ä
=

ÖÖ+
8

1

21

i

ii FWCCConstant-1 (C1) = 1.4
Constant-2 (C2) = -0.03
Wi = weight of ith environmental factor
Fi = perceived impact of ith environmental factor 

Environmental factor Description Weight

E1 Familiar with the development process (e.g., UML -based) 1.5

E2 Application problem experience 0.5

E3 Paradigm experience (e.g., object -oriented approach) 1

E4 Lead analyst capability 0.5

E5 Motivation 1

E6 Stable requirements 2

E7 Part - time staff -1

E8 Difficult programming language -1
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Calculating the Use Case Points (UCP)

UCP = UUCP³TCF³ECF
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Project Duration

Productivity Factor (PF)

Duration = UCP³PF

PF = 15-30 person-hour


