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Objectives of Function Point
Analysis

O Function point analysis is a standard method for measuring

software development from the user's point of view

Function point analysis measures software by quantifyin

the functionality the software provides to the user base

primarily on logical design

Objectives of function point analysis are to:

B Measure functionality that the user requests and receives

B Measure software development and maintenance
independently of technology used for implementation

In addition to meeting the above objectives, the process of

counting function points should be:

O

B Simple enough to minimize the overhead of the measurement
process
B A consistent measure among various projects and

organizations




Benefits of Function Point
Analysis

O Organizations can apply function point analysis as:

B A tool to determine the size of a purchased
application package by counting all the functions
included in the package

B A tool to help users determine the benefit of an
application package to their organization by counting
functions that specifically match their requirements

B A tool to measure the units of a software product to
support quality and productivity analysis

B A vehicle to estimate cost and resources required for
software development and maintenance

B A normalization factor for software comparison
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Request and Display
Employee Information
(together = EQ)

Currency
Application

Conversion Rate (EIF)

Human Resources
Application

New Employce
Information (E1)

P Emplovee Information (ILF

Emploves Report (EO)

Determine the Type of Function
Point Count

O Function point counts can be associated with either projects or
applications. There are three types of function point counts:

Development project function point count

O The development project function point count measures the
functions provided to the users with the first installation of the
software delivered when the project is complete.

Enhancement project function point count

O The enhancement project function point count measures the modifications
to the existing application thatadd, change, or delete user functions
delivered when the project is complete.

O When the functionality from an enhancement project is installed, the
application function point count must be updated to reflect changes in the
application's functionality.

Application function point count

O The application function point count and project count are associated with
an installed a{JpIication. It is also referred to as the baseline or installed
function point count. This count provides a measure of the current
functions the application provides the user. This number is initialized
when the development project function point count is completed. It is
updated every time completion of an enhancement project alters the
application's functions.

O The above example is for a project function point count, which will

also evolve Into an application Ttunction point count.




Identify the Counting Scope
and Application Boundary

O The counting scope defines the functionality which will

be included in a particular function point count.
O The application boundary indicates the border
between the software being measured and the user.
O The above example shows the application boundary
between the Human Resources Application being
measured and the external Currency Application.

O It also shows the application boundary between the
Human Resources Application and the user.

Determine the Unadjusted
Function Point Count

O The unadjusted function point count (UFPC) reflects the specific
countable functionality provided to the user by the project or
application.

O The application's specific user functionality is evaluated in terms
of what is delivered by the application, not how it is delivered.
Only user-requested and defined components are counted.

O The unadjusted function point count has two function types—
data and transactional. These function types are further defined
as shown in the following diagram.
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RET Record element types

RET

O ILF EIF

Employee:
‘name

‘id

-date of birth
-address

Salaried_emp
-Monthly Rate

Hourly_emp
-Hourly Rate

Dependant

-dependant_name

-date ot bIrth

RET=3
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HR Human Resource)

O HR
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B Employee ID
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Count of Employee IDs
Employee Name
B Employee Security Level
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O AFP
AFP = UAFP * [0.65 + 0.01 * VAF]

O AFP = 150 * 0.65 + 0.01 * VAF)
= 150 * (0.65 + 0.01 *27)

= 138
SRS
EST org EST fist rev EST srd rev EST 3rd rev Actual Size
* SRS

FP




O Size Variance org = (Actual Size — EST orQ)
/ EST org

O Size Variance first rev = (Actual Size — EST
first rev) / EST first rev

O Size Variance sec rev = (Actual Size — EST
sec rev) / EST sec rev

O 12%
138FP FP

138 * 1+0.12 =155FP

C/S Web

O C/S 0.9 FP/
FP 155

Effort=155/0.9=172
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|7 Cost Structure —‘

Effort Expense C4
I
Di | C1 |
rect Indirect
PM+Team+
Tech Support Service C2 Management C3

SCM\SQA\  \ |

Top Support Org Support
CEO\ EPG\

C1
O C1+C2=100%

O Cl 80% 172 C2 20%
C2=172/80*20 =43

=172+43 =215

a0

/ Cl1+C2

O =C1+C2+Allocation of C3 to the project
+C4
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LOC/FP ( ) LOC/FP(
320 30
C 128 20
Cobol 105 (4GLs) 15
Fortran 105 6
Pascal 90 4
Ada 70

Development Project Function
Point Calculation

O The development project function
point calculation consists of three
components of functionality:

Application functionality included in the

user requirements for the project

Conversion functionality included in the

user requirements for the project
Application value adjustment factor




Application Functionality

O Application functionality consists of
functions used after software
installation to satisfy the ongoing
business needs of the user.

Functional
Data Functions RETs DETs Complexity
||
Internal Logical Files
# Job information 2 5 Liow
*  Suspended jobs 2 & Liow
«  Report definition I 4 Lo
«  Employee information | 6 Low
External Interface Files
+  Location information I 4 Lo
#  Conversion information I 2 Liow
= Window help information I 2 Low
#  Field help information I 5 Liow




Functional
Transactional Functions FTRs DETs Complexity
External Inputs
Assignment report definition 1 Low
Add job information (sereen input) 1 7 Low
— Add job information (batch input] 2 4] Average
Correct suspended jobs 1 7 Law
Employee job nment 3 1 High
EI with sereen output — | 2 1 Avermge
El with screen output -2 6 Low
External Qutputs
Jobs with employees report 4 Average
Employees by assignment duration report 3 7 Average
Performance review notification 3 4 Low
Weekly employees report 1 3 Low
Printed check 1 3 Low
Check transaction file 1 4 Low
External Inqu
List of retrizved 1 4 Low
Drop-down list box 1 2 Low
Field level help 1 6 Low
Weekly membership report 1 3 Low
Daily check file 1 2 Low
Complexity
Totals
Lo X7 iy

Average X 10

High X135

Low X5

Aove X7

High X 10

Lo X3

Aove X4 E]

High X6 e
Application : — -
ContribUtion - T Aoverage \1 T
to the 0 High X7 : )
Unadjusted _ _ _ -
Function e —
Point Count o i KN

15

Unadjusted Function Paint Count 115




Conversion Functionality

O Conversion functionality consists of functions provided
only at installation to convert data and/or provide
other user-specified conversion requirements, such as
special conversion reports.

O For example, if a Human Resources (HR) software
application was in use and a new HR application is
installed, the users may require that information
about employees be converted and loaded into the
new application. The user-specified conversion
requirement is to transfer the current employee data
into the new HR system.

I Functional
Transactional Function FTRs DETs Complexity
External Input
Employes migration 1 I Low

Funciian Functional Coamplexity Fumction
Type Camplexity Totals Type Tolals
Els 1 Lonw X3 3

0 Aovernge x4 0

0 High X6 1}

Unadjusted Function Point Count 3




Application Value Adjustment
Factor

O The value adjustment factor is
determined by using the 14 general
system characteristics to rate the
application functional complexity.

Enhancement Project Function
Point Calculation

O The enhancement project function
point calculation consists of three
components of functionality:

B Application functionality included in the
user requirements for the project

B Conversion functionality included in the
user requirements for the project

B Application value adjustment factor




Application Functionality

O Application functionality consists of:

B Function points identified from the
functionality that is added by the
enhancements

B Function points counted because existing
functionality is changed during the
enhancement project

B Function points counted for functionality
deleted during the enhancement project

Conversion Functionality

OO The conversion functionality consists
of function points delivered because
of any conversion functionality
required by the user.




Value Adjustment Factor

O The two value adjustment factors are
the:

Application value adjustment factor
before the enhancement project begins

Application value adjustment factor after
the enhancement project is complete

Function Point Formula

poin
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Use the following formula to calculate the enhancement project function

t

count.. Note: Data conversion requirements are included in this count.
EFP = [(ADD + CHGA + CFP) * VAFA] + (DEL* VAFB)

re:

EFP is the enhancement project function point count.

ADD is the unadjusted function point count of those functions that were or will be
added by the enhancement project.

CHGA is the unadjusted function point count of those functions t hat were or will
be modified by the enhancement project. This number reflects the size of the
functions after the modifications.

CFP is the function point count of those functions added by theconversion

VAFA is the value adjustment factor of the application after the enhancement
projectis complete.

DEL is the unadjusted function point count of those functions that were or will be
deleted by the enhancement project.

VAFB is the value adjustment factor of the application before the enhancement
project begins.

O Note: When an enhancement project is installed, the application function
point count must be updated to reflect changes in the application’s
functionality. See Application Function Point Calculation presented earlier in
this chapter.




Example: Enhancement Project
Count

O This section shows an example for a sample
enhancement project. The requirements for
the enhancement project include the
following changes:

B The user no longer needs to add a job online,
therefore, that functionality is to be or was
removed.

B The user needs to receive an additional report
about jobs that includes totals.

B Additional DETs are required to add jobs in
batch and correct suspended transactions. A

reference to security is also added for the add
job transaction.

Added Functionality

O The following table shows the functional complexity for
the added functionality counted when the project was

completed.
O Note: Providing a new report was an additional external
output.
Functional
Transactional Fanclions FTRs DETs Complexity
External Outpat
Job repont 15 Low
Function Funclional Complexify Funclion
Type Complexity Totaks Type Totals

B 1 Lo X4 4
o Averge X3 a

0 High X7 0




Changed Functionality

O

The following table shows the functional complexity for the changed

functionality, as the functions will exist after the enhancement
project is completed.

O

Note: The complexity for adding a job was increased because of the

additional file type referenced. The complexity for correcting
suspended transactions remained low.

Funciisnal
Tramsactional Funciions I'TRs D Ts Complexity
External Inpaut
Add job informaticn ¢batch inputy i L4 High
Carrect suspended transaction 1 B Low
Funclian Functional Complexity Function
Type Complexity Totals Type Totals
Els 1 Linw X3 3
1] Average X4 0
1 High Xn i
-_ - — [x]

Deleted Functionality

O The following table shows the functional

complexity for deleted functionality identified at
the end of the project.

Functinmnal
Tramsactional Funclions FTRs DETs Complexily
External Inpouis
Add job information (screen input) 1 7 Low
Functian Functional Camplexity Function
Type Coamplexity Totalks Type Totals
Els 1 Lo X3 2]
o Average X4 1}

0 High

Xh 1]




Final Calculation

O The application value adjustment factor
was 1.05 before the project began. The
value adjustment factor remained the same
after the project was completed.

O Using the complexity and contribution
counts for this example, the enhancement
project function point count is shown below.
(The formula was explained on page 9-11.)

O EFP = [(ADD + CHGA + CFP) * VAFA] +

(DEL* VAFB)

EFP =[(4 +9 + 0) *1.05] + (3 * 1.05)

EFP = 16.8 or 17

oa

Application Function Point
Calculation

O This section provides the formulas to
calculate the application function
point count. There are two variations
of this formula:

B Formula to establish the initial function
point count for an application

B Formula to re-establish the function
point count for an application after an
enhancement project has changed the
application functionality




Formula to Establish the Initial
Count

O Use the formula in this section to establish the initial

function point count for an application. Initially, the
user is receiving new functionality. There are no
changes to the existing functionality or deletions of
obsolete or unneeded functionality. The application
function point count does not include conversion
requirements.

O AFP = ADD * VAF

O Where:

B AFP is the initial application function point count.

B ADD is the unadjusted function point count of those
functions that were installed by the development
project.

B VAF is the value adjustment factor of the application.

Formula to Reflect
Enhancement Projects -1

O

oo o0

O

When an enhancement project is installed, the existing application
function point count must be updated to reflect modifications to
the application. The functionality for the application can be altered
in one or more ways:

Added (new) functionality increases the size of the application

Changed functionality increases, decreases, or has no effect on the
size of the application

Deleted functionality decreases the application size

Changes to the value adjustment factor adds, subtracts, or has no
effect on the function point count but does affect the adjusted
function point count

Note: Because conversion functionality does not affect the
application function point count, any conversion functionality
associated with an enhancement project is omitted entirely from
the application function point calculation.




Formula to Reflect
Enhancement Projects -2

Use the following formula to calculate the application function point count after

an enhancement project:

AFP = [(UFPB + ADD + CHGA) - (CHGB + DEL)] * VAFA

O Where:

B AFP is the application’s adjusted function point count.

] UFPB is the application's unadjusted function point countbefore the enhancement
project begins.

[m} Note: If this count is unavailable, it can be calculated using the formula UFBP =
AFPB/VAFB; where AFPB is the adjusted application function point count before the
enhancement project. VAFB is the value adjustment factor of the application before the
enhancement project.

[ ] ADD is the unadjusted function point count of those functions that were added by the
enhancement project.

B CHGA is the unadjusted function point count of those functions t hat were changed by
tr%e enhancement project. This number reflects the size of the functions after the
changes.

B CHGB is the unadjusted function point count of those functions t hat were changed by
the enhancement project. This number reflects the size of the functions before the
changes were made.

| ] DEL is the unadjusted function point count of those functions that were deleted by
the enhancement project.

B VAFA s the value adjustment factor of the application after the enhancement project
iscomplete.

Example: Application Count

O This section shows an example for
the initial count and the count that
reflects an enhancement project.
Numbers for these counts are from
the application count on page 9-8 and
the enhancement count on page 9-11.




Initial Count

O The initial application project count is
shown below. The value adjustment factor
is 1.05. (The formula was explained on
page 9-17.)

B AFP = ADD * VAF
B AFP =115*1.05
B AFP =120.75o0r 121

O Note: Only the size of the application
functionality installed for the user is
included in the initial count.

Count After Enhancement

O The application project function point
count to reflect enhancements is
shown below. The value adjustment
factor is 1.05. (The formula was
explained on page 9-17.)

B AFP = [(UFPB + ADD + CHGA) - (CHGB
+ DEL)]* VAFA

B AFP = [(115+ 4 + 9) - (9 + 3)]* 1.05

B AFP = 121.8 or 122







