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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
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thnology, 1ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

ernational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Par
e main task of the joint technical committee is to prepare International Standards. Draft In
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Scope

This Interpational Standard specifies the International Function Point Users Group (IFPUG) Release)»-4.1
unadjustefl Functional Size Measurement Method. It provides:
e clear and detailed description of function point counting

¢ A foundation to ensure that counts are consistent

e Guidance to allow function point counting of Functional User Requirements from the deliverables of
popu’IIr software development methodologies and techniques

e Afra

The provigions of this International Standard can be applied by anyone using function point analysis for
software measurement. It was designed for use by persons new to function-point counting as well as thgse
with intermediate and advanced experience.

ework to enable automated support for function point counting

viii © ISO/IEC 2003 — All rights reserved
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IFPUG Foreword

Fynction points are the leading metric of the software world. Although function points originated gs a sizing
mechanism for software projects, the power and utility of function points have expanded intd.hew uses far
bdyond that basic purpose. As the twenty-first century approaches, function points are now)being|applied to
allj of these tasks:

) Benchmark studies

o Development cost estimating

. Litigation involving software contracts
. Litigation involving software taxation
o Maintenance cost estimating

. Outsource contracts

. Process improvement analysis

o Quality estimating

o Quality measurements

. Sizing all software deliverables (documents, source.¢ode, test materials)
o Year 2000 software cost estimating

Ag usage of function point metrics expands throughout the software world, more and more companies and
gdvernment agencies are starting function pointiprograms. This implies that the need for certifigd function
pdint analysts is rising even faster than the demand for other software professionals. Certification|would not
bd possible without a complete and stable set of counting rules for function point analysis.

A |great deal of the credit for the rapid expansion of function point metrics should go to the International
Fynction Point Users Group (IFPUG) and its officers, committees, and members. One of the comnjittees that
merits commendation is the Colinting Practices Committee.

Although the basic principles“of function point analysis are simple and straightforward, the real-life application
ofthese principles acress-thousands of software projects is not simple at all.

If function point eounts fluctuated by more than 150% when counted by different individuals (as do lines of
code counts) then-function points would have no claim to be considered a useful business metric. But thanks
to[the work_ efithe Counting Practices Committee, the reliability of function point analysis is good gnough to
allpw function points to serve as the basis for contracts, for carrying out scholarly research, for cost
e?mating, and for creating reliable benchmarks. So far as can be determined, the accuracy of funcfion points

is pqual or superior to many other business metrics such as internal rate of return, net present valug, or return

onLinvestment

The move to version 4.0 of the IFPUG counting practices in January of 1994 was somewhat contentious and
controversial. This is because the version 4.0 rules had the affect of reducing function point totals for some
applications, by fairly significant amounts.

The move to the version 4.1 rules should be much smoother and less controversial. The reason that 4.1 was
selected rather than 5.0 as the name of this release is because the numeric results of the new version are
close enough to the version 4.0 rules that recounting will not be necessary.

The major changes in the version 4.1 rules are in the examples, the clarification of some complex counting
situations, and improvements in the overall exposition of function point counting principles. Those learning to

© ISO/IEC 2003 — All rights reserved ix
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use function points should find the version 4.1 rules to be easier to understand and apply than the prior

versions.

As software itself expands and changes, the rules for counting function points must also be expanded. When
Allan Albrecht first introduced function points in October of 1979, many of the kinds of software projects being
created in 1999 did not exist. For example, in 1979 software such as multi-tier client-server applications, web

applets, and massive enterprise resource planning (ERP) systems were still in the future.

It is a tribute to Allan Albrecht’s vision that function point metrics are as useful today as they were in 1979.

But without the work of the IFPUG organization and the Counting Practices Committee, function point metr
WOUIant G;'i’i’ .. "”""ii 1€ wenty=firs Cetuty~ 1 aC rettorpotts—are—r
used for more business purposes than any other metric in the history of software.

Chief Scien

ics
DW

T/ Capers Jones

ist

Artemis,Nlanagement Systens
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IFPUG Preface

Introduction

IB
G
31

R

R

R

MCIS&A
uidelines
3

blease 2.0

blease 3.0

blease 4.0

R

blease 4.1

The use of function points, as a measure of the functional size of software, hag grown in
the past decade from a few interested organizations to an impressive list{of“gompanies

worldwide. The IFPUG method is applicable to measuring all software

In the late 1970s, Allan Albrecht of IBM defined the concepts that-enabled mea
output of software development projects. These definitions werée extended in IB
Guideline 313, AD/M Productivity Measurement and Estimateé _Validation, dated
1, 1984.

With the growth in the use of function points, theretwwas wider and wider applica

suring the
M CIS & A
November

tion of the

measure. This broadening of the application tested)the original description of the measure

and made it necessary to create guidelines. to interpret the original rule
environments. This was reflected in Releasg'2.0 of the International Function P
Group (IFPUG) Function Point Counting Practices Manual.

Release 3.0 of the IFPUG Fungtion Point Counting Practices Manual was
milestone in the evolution of functional size measurement. For the first time, t
Counting Practices Committe€ made an effort to change the document from a cq
many interpretations of the rules to a truly coherent document that repre
consensus view of the rules of function point counting. In this sense, it was thg
to truly establishing ;standards for function point measurement which could
across organizatiens:

Release 4-0~(January 1994) was the next milestone in the evolution of funcf
measurement. This release reflected the use of function points early
development to estimate project size using information engineering disciplir
rapidly” increasing number of graphical user interface (GUI) windows aj
mandated that we include GUI counting in the release. Because more cou
occurring across a wider variety of situations, the release placed an em
interpreting and practicing using the counting rules. Examples were included t
the documentation and case studies supplemented the material. Finally, reg
continued to clarify and increase the consistency of function point counting.

5 in new
bint Users

a major
ne IFPUG
llection of
sented a
b first step
e applied

ional size
n project
es. The
plications
nting was
bhasis on
hroughout
lease 4.0

Release 4.1 (January 1999) provides clarifications to existing rules, new or ame

nded rules

which address previously undocumented situations and new hints and examples to aid

understanding. The IFPUG Counting Practices Committee has reviewed and

processed

requests from members, following the Manual Revision Process contained in Chapter 1 of

this manual.

© ISO/IEC 2003 — All rights reserved
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The revisions included in 4.1 clarify:
¢ the identification of a user, an elementary process, and control information
o the differentiation between External Outputs (EOs) and External Inquiries (EQs)

e the identification of Data Element Types (DETs) and Record Element Types (RETs)
data functions

o the identification of Data Element Types (DETSs) for transactional functions

Future
Release

S

Xii

Release 4.1 continues the process of clarifying and improving the consistency of funet
point counting.

Finally, with the exception of the 14 General Systems Characteristics, it was\designed
be compliant with existing ISO standards if and when any compliance guide” become
standard.

for

on

b a

This document is meant to be a living one. We must recoghizeé how to count new

environments as they are introduced. We need to be able _to do this in the context
maintaining the validity of the counts we have already made.) This will not be an ea
task, yet it is an essential one if we are to be able to meastire the progress we are maki
in delivering value to the users and to the organizations’they represent.

The Counting Practices Committee wishes to thankall those who have helped us in @
research and in the production of this manual.

Mary S. Bradley
Chairperson, Counting Rractices Committee
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1 Introduction

Introduction

Contents

This chapter defines the objectives of this Internatiofal Standard and this
International Standard revision process. It also desefibes publications that

related to this International Standard.

The IFPUG method is applicable to measuring all software.

This chapter includes the following sections:

re

Topic See Page
Objectives of this lnternational Standard 1-2
Guidelines for 1SO/IEC 20926 1-2
Intended Audience 1-2
Organization of thisInternational Standard 1-3
Preface and Introduction 1-3
Overview of Function Point Analysis 1-3
Explanation of the Counting Practices 1-4
Manual Revision Process 1-5
Fregquency of Changes 1-5
Change Process 5
Related |FPUG Documentation 1-7
Training Requirements 1-9
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Objectives of this International Standard

Guideg

Intend

The primary objectives of this International Standard ISO/IEC 20926 are to

& Providc guidance to altfow function point counting from the detiverapies |

lines for ISO/IEC 20926

The following guidelines were used to develop this releage:

With its release, this Interrdational Standard should be considered the IFPUG
standard for function p@int counting. It is imperative that each IFPUG
member takes an.active role to ensure counting consistency. IFPUG member
adherence to this)standard will contribute greatly to counting consistency.

ed Audience

Thestandards in this International Standard should be applied by anyone
using function point analysis for software measurement. This International
Standard was designed for use by persons new to function point counting as
well as those with intermediate and advanced experience.

Provide a clear and detailed description of function point counting

Ensure that counts are consistent with the counting practices of IFPUG
affiliate members

of popular methodologies and techniques

Provide a common understanding to allow tool vendors to provide
automated support for function point counting

This International Standard is based primarily onithe 7FPUG Function
Point Counting Practices Manual, Release 4.0.

Secondly, this International Standard is based on IBM CIS & A Guideline
313, AD/M Productivity Measurement and Estimate Validation, dated
November 1, 1984. The function point-counting methodology described
in 313 is generally referred to as Adbrecht 1984.

Finally, issues not sufficiently;covered in the sources listed above were
decided by the IFPUG Counting Practices Committee and validated
through impact studies.

© ISO/IEC 2003 — All rights reserved
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Organization of this International Standard

There are three major parts in this International Standard:

Preface and introduction

e Overview of function point analysis

A )

2003(E)
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Examples are used extensively throughout this International Standard to
explain counting practices concepts, rules, and procedures. Detailed
examples conclude chapters 6 and 7.

Note: A separate [IFPUG Glossary includes definitions of tesms used acrog
IFPUG publications.

cface and Introduction

The Preface and Introduction provide an oyerview of this International
Standard and function point counting.

erview of Function Point Analysis

The Overview introduces.the function point counting procedures and inclug
a summary example of the procedures.

w2

les
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Explanation of the Counting Practices

Chapter 3 explains the concept of user view.

Chapters 4 through 9 present details about each of the procedure steps
introduced in the Overview.

For example, Chapter 4, Determine Type of Count, is the first step in the
function point counting procedure. Chapter 9, Calculate Adjusted Function

Pos tatan

wnt Connt 1ctha lo
L UILIIv \/Uulll«’ IO IV 1Aaotl OL\JIJ.

Information within chapters 5 through 7 is presented in the following
sequence:

e Definitions

e Rules

e Procedures

e Counting Hints

e Examples

1-4
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Manual Revision Process

This section explains the frequency of changes to this International Standard
and defines the change process.

Frequency of Changes

During January of each year, a new version of this International Standard may
become effective. It will include any new or changed definitions, rules, or
counting practices that have been finalized by the Counting PractiCes
Committee (CPC) since the previous January.

Change Process

The following activities outline the process for ddding or changing
information in this International Standard. Explanations of each activity

follow the table.
Step Action
1 The issue is submitted to.the CPC.
2 The issue is assigned for research.
3 The CPC reviews and discusses the issue.
4 The CPC presents a proposed solution to the IFPUG membership.
5 An impagt study is initiated if the proposed change would have any

impact-on existing counts.

=)

The final decision is made.
7 The IFPUG membership is informed of the decision.

8 Changes become effective with, and are reflected in, the next release of
this International Standard.

Issue The reader submits ideas, changes, or issues to the Counting Practices

Supmitted Committee using the Reader's Request Form at the end of this Internationall
Standard: Te page 1S Not availablie, Send CONMIMENTS 10 e address 1 e
front of this International Standard and mark it, "ATTN: Counting Practices
Committee."

Research A member of the CPC is assigned the responsibility for identifying all

Assigned alternatives, the rationale, and the potential impact of each alternative if it is

implemented. Thorough examination of existing counting standards and
historical papers is completed while compiling alternatives. In addition, an
effort is made to determine what is thought to be common practice.

© ISO/IEC 2003 — All rights reserved 1-5
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CPC Review The CPC reviews and discusses the rationale for each alternative, and its
potential impact. The review and discussion may result in a proposal for
change or the review may lead the committee to reject the change request.

Solution A proposed solution is made to the IFPUG membership and written
Proposed comments are solicited.

A _copy of the proposed changes is mailed to IFPUG contacts at member
organizations. The proposal also may be announced and distributed during an
IFPUG conference. The latter depends on the timing of the committee
meeting rather than the conference schedule.

Impact{ Study The CPC has adopted a conservative stance on initiating impact studies. If it
Initiat is possible that common practice must change, or several organizations or
types of applications will be impacted by the change, an inipact study is
initiated.

The success of the impact study is the responsibility6f every IFPUG member.
If the CPC receives written feedback indicating there is little or no impact, the
study is discontinued.

Final The committee makes a final decision using results from research, written
Decision comments from members, and the inmipact study.
Made

The committee can complete mare than one iteration of Steps 2 through 5
(research through impact study) before making a final decision. The final
decision can result in a change or the committee may decide that a change is
not warranted.

Decision The final decision'is communicated in writing to IFPUG members via the
Communi- IFPUG contaet’at the various organizations.
cated

If any imxpact study results contributed to making a decision, the results and a
recommendation on how to minimize the impact of the change will also be

communicated.
DeCiSiun T}lib Iut\.ulatiuual Staudcud iD updatud tU lbﬂb\.«t t}lb d\.«\.«ioiuua. T}l\.« uffuvtivu
Effective date of the decisions is the date of the next January release of this
Date International Standard.
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Related IFPUG Documentation

2003(E)

This Counting Practices Manual is one module in the [IFPUG documentation.
All documents complement each other.

The following table describes the other publications.

Document Description

IFPUG Brochure This publication is an introduction to the International Function Point Users

(Avhilable) Group. It includes a brief history of the organization, introduces-functiop

v point analysis, and defines the purpose of IFPUG. The brochure also

includes a membership application.
Audience: This publication is for anyone who wants an'‘oyerview of IFRUG
or an application for membership.

IFPUG: Organizational Structure This publication describes IFPUG services, and:lists the board of directdrs,

and|Services committees, and affiliate members worldwidg€.

(Avhilable) Audience: This publication is for anyone who wants background
information about IFPUG.

Guiflelines for Software This International Standard providés*an overview of software metrics fof

Megsurement organizations working to creaté«©r improve software measurement programs.

(Release Date: April 1994)

This International Standard addresses both system and customer

management, provides high-level justifications for software measurement,

and examines the compgnents of effective measurement programs.

Audience: This International Standard is intended for IFPUG members,
Function Point Coordinators, persons who prepare the reports to
management, and other persons knowledgeable about and working dired
with function points.

Apqglication of Measurement
Information

(Cufrent release is available as
Funtion Points as an Asset

ThisJnternational Standard explains how function points are an asset an

provides information to assist in implementing the use of function pointj.

Audience: This International Standard is intended for IFPUG members,
Function Point Coordinators, persons who prepare the reports to

Update Release: September 1994)  management, and other persons knowledgeable about and working directly
with function points.

Quigk Reference This quick reference guide is a summary of function point counting rule$ and

Counting Guide procedures.

(Release Date: January 1999) Audience: This summary information is intended for anyone applying
function point analysis.

Funftion Point Analysis The case studies illustrate the major counting techniques that comprise the

Cas¢ Stydies Function Point Counting Practices Manual. The cases illustrate function
POITTt COUITtS fOT & SAMpIe appHcation. 1 e cases e iude the commting tirat

(Release Dates:

Case Study 1: May 1994

Case Study 2: September 1994
Case Study 3: September 1996
Case Study 4: September 1998)

occurs at the end of the analysis phase of software development and after

system construction.

Audience: The case studies are intended for persons new to function point

analysis as well as those with intermediate and advanced experience.

© ISO/IEC 2003 — All rights reserved
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Document

Description

IFPUG Glossary

(Available with CPM and Function
Points as an Asset)

This is a comprehensive glossary that defines terms used across IFPUG
publications.

Audience: The glossary is recommended for anyone who receives any of the
other IFPUG documents or anyone who needs definitions of IFPUG terms.

© ISO/IEC 2003 — All rights reserved
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Training Requirements

Usability evaluations of this publication have verified that reading this
International Standard alone is not sufficient training to apply function point
counting at the optimum level. Training is recommended, particularly for
those new to function point counting.

Note: For function point training, be sure you are trained using [IFPUG
certified matertats—Cat the TFPHG Executive Officeat 614=895-7130for g
list of instructors with certified training courses.

In addition to the function point specific information, this International

Standard includes the use of structured analysis and design terms,|such as
business systems and entity. The glossary includes definition§ of these terms,
but this International Standard does not include detailed explahations of
structured analysis and design techniques. Therefore, all-'of the material will
not apply or be helpful if you have not been trained instructured analysis apnd
design techniques.

© ISO/IEC 2003 — All rights reserved 1-9
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2 Overview of FunctionPoint Analysis

Introduction  This chapter presents an overview of the function point counting process. |It
includes the objectives of function point cetinting and presents a summary|and
example of the function point counting procedures.

Gontents This chapter includes the following sections:
Topic See Pape
Objectives and Benefits of Function Point Analysis 2-2
Objectives of Function Point Analysis 2-2
Benefits of Funetion Point Analysis 2-2
Function-Roint Counting Procedure 2-3
Procedure Diagram 2-3
Procedure by Chapter 2-3
Summary Counting Example 2-4
Summary Diagram 2-4
Determine the Type of Function Point Count 2-5
Identify the Counting Scope and Application Boundary 2-5
Determine the Unadjusted Function Point Count 2-6
Determine the Value Adjustment Factor 2-9
Calculate the Adjusted Function Point Count 2-9
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Objectives and Benefits of Function Point Analysis

Function point analysis is a standard method for measuring software
development from the user's point of view. The IFPUG method is applicable
to measuring all software.

Objectjves of Function Point Analysis

Function point analysis measures software by quantifying the functionality the
software provides to the user based primarily on logical design. With:this in
mind, the objectives of function point analysis are to:

o Measure functionality that the user requests and receives

o 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 Simple enough to minimize the overhead.of the measurement process

A consistent measure among various'projects and organizations

Benefits of Function Point Analysis
Organizations can applyfunction point analysis as:

A tool to determing the size of a purchased application package by counting
all the functions\icluded in the package

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

o Aool to measure the units of a software product to support quality and
productivity analysis

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

e A normalization factor for software comparison

Refer to other IFPUG documents such as Function Points as an Asset for
additional information about the benefits of function point analysis, or see the
IFPUG web site at http://www.ifpug.org for additional information.

2-2 © ISO/IEC 2003 — All rights reserved
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Function Point Counting Procedure

This section presents the high-level procedure for function point counting.

Procedure Diagram

Determing
Type of
Count

P

Identify
— Counting —
Scope and
Application

Boundary

focedure by Chapter

The following table shows, the function point counting procedures as they
explained in the remaiting chapters of the manual.

Note: A summary-e€xample of the counting procedures is presented on th¢
following pages in this chapter.

Count Data
Functions Determine e
Unadjusted
Count Function Point
Transactional Count Calc
Functions = Adjusted
Point
Determine Value
Adjustment
Factor

ulate
Function
Count

SE—_

Arc

Chapter.

Procedure

4

Determine the type of function point count.

S

I dentify the counting scope and application boundary.

6

Count the data functions to determine their contribution to
the unadjusted function point count.

Count the transactional functions to determine their
contribution to the unadjusted function point count.

(o]

Determine the value adjustment factor.

Calculate the adjusted function point count.
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Summary Counting Example

This section presents a summary example of the function point counting
procedure and the components that comprise the count.

Summary Diagram

The following diagram shows the components for the example function point
count for a Human Resources Application. Refer to the diagram while
reading the remaining paragraphs in this chapter.

Request and Display
Employee Information
(together = EQ)

: : Currency
| I Application
| < 1 Conversion Rate (EIF)
! Hunian Resources :

New Employee Applic ation |

Information (EI)

User 1 ; §p “Employee Information (ILF) :

| Employee Report (EO) I
| —>
I |
I |
| I
- Boundary - = - ----
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Determine the Type of Function Point Count

The first step in the function point counting procedure is to determine the type

of function point count.

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

o Development project function point count

entify the Counting Scope and ApplicationBoundary

o Enhancement project function point count

 Application function point count

The example on page 2-4 is for a project function point count,which will also

evolve into an application function point count.

Chapter 4 includes detailed definitions of each type of function point count.
Chapter 9, the last chapter in this manual, explains the formulas to calculate
the adjusted function point count for each of the three types of counts.

The counting scope defines the functionality that will be included in a
particular function point count.

The application boundary indicates the border between the software being
measured and the user.

The example on page 2-4 shows the application boundary between the Human

Resources Application being measured and the external Currency
Application. It also-shows the application boundary between the Human
Resources Applieation and the user.

Chapter 5-explains counting scope and application boundary.

© ISO/IEC 2003 — All rights reserved
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Determine the Unadjusted Function Point Count

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

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.

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

The unadjusted functional size reported with ‘unadjusted function point‘tnits’
is equivalent to the functional size as defined within ISO/IEC 14143>1:1998.

Internal Logical

Files
__ Data Functions
External
Unadjusted Interface Files
Function Point
Count

External Inputs

Transactional E o

Functions xternal Outputs

External Inquiries
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Count Data Data functions represent the functionality provided to the user to meet internal
Functions and external data requirements. Data functions are either internal logical files
or external interface files.
 An internal logical file (ILF) is a user identifiable group of logically related
data or control information maintained within the boundary of the
application. The primary intent of an ILF is to hold data maintained through
one or more elementary processes of the application being counted.

The example on page 2-4 shows a group of related employee data
maintained within the Human Resources Application.

o An external interface file (EIF) is a user identifiable group of logically
related data or control information referenced by the applicatiofi;but
maintained within the boundary of another application. The(primary int¢nt
of an EIF is to hold data referenced through one or more €lementary
processes within the boundary of the application counted. This means an
EIF counted for an application must be in an ILF in\an0ther application.

The example on page 2-4 shows conversion rateZinformation maintained by
the Currency Application and referenced by the Human Resources
Application.

Chapter 6 explains the data functions,
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Count
Transactional
Functions

Transactional functions represent the functionality provided to the user to
process data. Transactional functions are either external inputs, external
outputs, or external inquiries.

e An external input (EI) is an elementary process that processes data or
control information that comes from outside the application’s boundary.
The primary intent of an EI is to maintain one or more ILFs and/or to alter
the behavior of the system.

Tl 1 a1 2.4 wtha e e 4 e 1
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information into the Human Resources Application.

 An external output (EO) is an elementary process that sends data or control
information outside the application’s boundary. The primary intent/@f-an
external output is to present information to a user through processing logic
other than or in addition to the retrieval of data or control infermation. The
processing logic must contain at least one mathematical formula or
calculation, or create derived data. An external output may also maintain
one or more ILFs and/or alter the behavior of the system.

The example on page 2-4 shows the process of producing a report that lists
all employees stored in the Human Resources(Application.

e An external inquiry (EQ) is an elementary-process that sends data or
control information outside the application boundary. The primary intent
of an external inquiry is to present information to a user through the
retrieval of data or control information. The processing logic contains no
mathematical formula or calculdtion, and creates no derived data. No ILF
is maintained during the precessing, nor is the behavior of the system
altered.

The example on page 2-4 shows the process of inquiring on employee
information (input request) and viewing an employee's information when it
appears on a screen (output retrieval).

Chapter 7 explains the transactional functions.

2-8
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Determine the Value Adjustment Factor

The value adjustment factor (VAF) indicates the general functionality
provided to the user of the application.

The VAF is comprised of 14 general system characteristics (GSCs) that

assess the general functionality of the application. Each characteristic has

associated descriptions that help determine the degree of influence of the
——characteristic—Thedegreesof mftuence rangeomrascateof zerotofive,from

no influence to strong influence.

Chapter 8 explains how to determine the value adjustment factor. Nete thiat
this is an optional step in the function point counting process,

—

VAF is the value adjustment factor (if the value adjustment factor was no
calculated, VAF is 1.00 then the result of the calculation_is functional sizg,
reported with units of 'unadjusted function points'. If th¢ VAF is calculatgd
then the result is reported with units of 'adjusted function points').

v

Chlculate the Adjusted Function Point Count

The adjusted function point count is ealculated using a specific formula for a
development project, enhancement.project, or application (system baselirle)
function point count.

Chapter 9 includes formulaswand detailed explanations for each of the thrge
types of function point counts, and for both unadjusted and adjusted function
points.

—
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(Blank page)
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3 User View

Intfoduction  This chapter presents the concept of the user’s role in defining the functionl
requirements for a project or an applicatiof,

Contents This chapter includes the following sections:
Jopic See Page
Definition of User View 3-2
Sizing During the L jfeCycle of an Application 3-3
Phase: Initia UserRequirements 3-4
Phase: Initial Technical Requirements 3-5
Phase: Final Functional Requirements 3-6
Life Cycle Phase Comparisons 3-7
Hintsto Help with Counting 3-8
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Definition of User View

A user view represents a formal description of the user’s business needs in the
user’s language. Developers translate the user information into information
technology language in order to provide a solution.

A function point count is accomplished using the information in a language

that is common to both user(s) and developers.

A user view:

Is a description of the business functions
Is approved by the user
Can be used to count function points

Can vary in physical form (e.g., catalog of transactions, proposals,
requirements document, external specifications, detatled specifications,
user handbook)

© ISO/IEC 2003 — All rights reserved


https://standardsiso.com/api/?name=6de65c6f7780ad42d9096c6f7b81e5b6

ISO/IEC 20926:2003(E)

Sizing During the Life Cycle of an Application

User requirements evolve rapidly in the early phases of a project. Decisions

must be agreed upon by the users and the developer on which functions will

be included in an application. These decisions regarding the functions of the
project may be influenced by:

e The needs of the organization
e The risk (business and technical) associated with the project

e The resources available (e.g. budget, staff) in the organizatiof) for the
project

e The technology available in the organization

e The influence of either users or developers through\comments and
suggestions

At the beginning of a project, the feasibility study is produced. The
feasibility study is the highest level of specification and is usually very sho
for example:

o

e The organization needs an application to comply with a new tax law

e The organization needs an application to manage inventory more
efficiently

e The organization needs an application to manage human resources mor¢
efficiently

After the feasibility-study, the user develops requirements that become morg
precise over time. At some point, the user will consult with software
developers.to:create the detailed requirements. Software developers can ge|
an early start with their own development and implementation requirements
basedupon the feasibility study. The discussions between the user and the
software developers lead to enhanced requirements. The development
process varies among different organizations. This manual will consider, for
illustration purposes, a model with three categories of requirements
documents:

o

e Initial User Requirements

Tostaal T Laas 1R : 4
- ruarn rovviaiiival 1\u\,1uu VITIVIILS
¢ Final Functional Requirements.

As with other development methodologies, the Final Functional
Requirements Phase is the most accurate phase to count function points.
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Phase: Initial User Requirements

This phase represents user requirements prior to the sessions between the
users and the software developers. It may have one or more of the following
characteristics:

e Incomplete

Example

I 1 hd MVILE. ik o o D d + 1 1 £ e £
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referential integrity.

e Lack "utility" functionality
For example, essential validation reports or inquiries may be missing.
e Impossible to implement or very difficult to use

For example, a user may ask for an on-line inquiry that t€guaires an hour of
CPU processing.

e Too general
For example, requirements may not include.the number of fields.

e Varying functional needs, if more than one user is responsible for the
project

For example, the requirements of-@.specific project may vary from one
user to another if they do not hdye the same functional needs.

e Stated requirements withoutregard for application boundaries

For example, current and/or future application boundaries may not have
been considered.

e Expressed in adifferent context or a terminology incompatible with
function pointanalysis

For example, Initial User Requirements may refer to the physical or
manual aspects of the system.

In the\Human Resources Department of a corporation, a user expresses his
requirements as:

"Whenever I’'m working with an employee, I want to be able to view the
employee's information by entering his or her name."

This requirement implies the development of an inquiry screen and a group of

data on employees. (To keep the example simple, assume that the employee
group of data is maintained internally by other employee functions, such as
create, update and delete employee, which are not described here).

Functions of the Initial User Requirements example:

EQ  inquiry on a specific employee

ILF  employee group of data
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Phase: Initial Technical Requirements

Ex

This second phase represents the software developers' view of requirements
created from the feasibility study. One task of the software developers,
among others, is to organize the requirements into existing applications, if
any. The Initial Technical Requirements may include elements which are
necessary for the implementation, but which are not used in function point
counting (e.g., temporary files, index, etc.). This phase may have one or

ample

more ot the Tollowing characteristics:

Contihuing with the same example, the developer states:

“I recognize the need for an employee inquiry. An index is necessary to spe
up the retrieval of specific employees."”

Functions of the Initial Technical Requirements might be identified as:

Technology dependence
For example, physical files vary based on the database environmeént.

Incorrect identification of the functional needs of the users

For example, software developers may add functions not requested by the

users.
Terminology unfamiliar to the users

For example, software developers may refer-to physical files rather than
logical groups of data.

Functionality may be determined byplacing too much emphasis on
technical constraints

For example, some developets-tend to limit the scope of the requiremenits

by focusing on the computing capacity (CPU) currently available in the
organization.

Boundaries are determined according to the technical architecture of the

other applicatiens’in the organization

For example, there may be separate technical requirements for client an
server, but'they would be contained in the same application boundary
when counting function points.

to

ved

EQ inquiry on a specific employee

ILF  employee group of data
ILF* index on the employee file
*According to the IFPUG CPM, index files are not counted.

In

this example, the index file was incorrectly identified as an ILF
to illustrate a potential counting error by software developers.
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Phase: Final Functional Requirements

Example Continuing with the same example:

This third phase of requirements results from joint sessions between the
user(s) and the software developer(s). The joint sessions are necessary to
achieve consistent and complete functional requirements for the application.
This phase is the final version of the functional requirements before the
development phase begins and has the following characteristics:

oatai ooy which can he und by hotl l

software developers

e Provides integrated descriptions of all user requirements, including
requirements from different users

e Is complete and consistent enough to accurately count functienpoints
e Each process and group of data is approved by the user

e The feasibility and usability are approved by the software developers

User: "Whenever I’'m working with an employee, I want to be able to view
the employee's information by entering his or her name."

Developer: "I recognize the need for ancemployee inquiry, but many
employees may have the samename. It is not possible to specify an
individual employee by typing his/her name; therefore, I suggest an
on-line employee list (name, location and social security number)
from which to select-dn employee. An index will be necessary to
speed up the retrieval of a specific employee."

User: "I agree that the.employee selection list is necessary in this case, and it
may also beused for purposes other than selecting an employee.”

Result of the diseussions between the user and the developer:

e Add the-on-line list of employees to the functional requirements and the
function point count

o {Exclude the employee index from the function point count since it is a
technical solution

Functions of the Final Functional Requirements example:

EQ  inquiry on a specific employee

EQ  on-line list of employees
ILF  employee group of data

The Final Functional Requirements document is the final version of the
requirements before beginning the development phase. At this time, there
should be agreement that the documented requirements are complete, formal
and approved. The function point count, assuming no additional changes of
scope, should be consistent with the count at the completion of development.
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Life Cycle Phase Comparisons

Prior to beginning a function point count, determine the application’s life

2003(E)

cycle phase and whether you are approximating or measuring. Document any

assumptions.

Approximating permits assumptions about unknown functions and/or their
complexity to accomplish a function point analysis.

Measuring includes the identification of all functions and their complexity
accomplish a function point analysis.

At an early stage, Initial Users Requirements could be the only document
available for function point analysis. Despite the disadvantages, this count
can be very useful to produce an early estimate. Uses 0f function point
analysis for approximating at the various life cyclephases is presented belg

(0]

W

Life Cycle Phase Sizecan be Size can be
approximated measur ed

Proposal: users express needs and intentions yes no
Requirements. developers and usersreview and yes yes
agree upon expression of user needs and intentions

Design: developers may include elements for. yes yes
implementation that are not used for function point

andysis

Copstruction yes yes
Delivery yes yes
Cofrective Maintenance yes yes

Note: No-specific development life cycle is implied. If using an iterative
approach, you may expect to approximate for some time into the
application life cycle.

Be aware and measure only new or refined agreed upon user needs
and intentions.
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Hints to Help with Counting

The following hints may help identify the user view of an application and
apply function point analysis.

e Do not assume that one physical file equates to one logical file when
viewing data logically from the user perspective.

e Although some storage technologies, such as tables in a relational DBMS
or a sequential flat file, relate closely to ILFs or EIFs, do not assume that
this is always equal to a one-to-one physical-logical relationship.

e Do not assume all physical files must be counted or included a§part of an
ILF or EIF.

e Look at the different paper forms currently used by the ©isef(s) when
identifying transactional functions.

e A transaction which occurs in multiple physical inputs, transaction files or
screens, but which has identical processing logic typically corresponds to
one transactional function (EIL, EO, EQ).

e Remember that one physical report, screen or batch output file can, when
viewed logically, correspond to a number of EOs/EQs.

e Remember that two or more physical reports, screens or batch output files
can correspond to one EO/EQf the processing logic is identical.

e Remember that resorting ‘ot rearranging a set of data does not make
processing logic unique:

3-8
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4 Determine

Identify

Typeof — e Apiaton
Count

Boundary

W

Intfoduction  The first step of the function point counting-ptocedure is to identify the typ
of function point count.

This chapter includes a detailed explanation of the types of function point
counts: development project, enhancement project, and application.

Contents This chapter includes the following sections:
Topic See Page
Definitions: Types of Function Point Counts 4-2
Devel opment: Project 4-2
Enhancement Project 4-2
Application 4-2
Diagram of Typesof Counts 4-3
Estimated and Final Counts 4-3
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Definitions: Types of Function Point Counts

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

e Development project

o Enhancement prnjp{‘f
e Application
The following paragraphs define each type of function point count.

Note: Chapter 9 includes the formulas used to calculate the adjusted function
point count for each of the three types of counts.

Develppment Project

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

Enhancement Project

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

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

Application

The application function point count and project count are associated with an
installed application. 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
TiTIe COMpITtion Of AT CHITANCEITENt Project aiters the appiication s Tunctiorns.
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The following diagram illustrates the types of function point counts and their
relationships. (Project A is completed first, followed by Project B.)

Estimated Count

Development Project Completed Project
as Project A

Estimated Count
Completed Project I

Enhancements
as Project B

Estimated and Final Counts

scope creep.

td-the user.

Final Count

Development Project
as Project A

Final Count

Enhancements
as Project B

Initializes

Updates

I

Application Count

T

It is important to realize that early function point counts are estimates of
delivered functionality.“Jn addition, as the scope is clarified and the functiq
developed, it is quite normal to identify additional functionality that was ng
specified in the driginal requirements. This phenomenon is sometimes call

It is essential to update application counts upon completion of the project.
the functionality changes during development, the function point count at the
end®f{the life cycle should accurately reflect the full functionality delivere

ns
t
bd

[f

i
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Intfoduction  This chapter defines the terms: purposel of the count, counting scope and

Contents This chapter includes the following sections:
Topic See Page

Definition of Counting Scope and Application Boundary 5-2
Definition oftthe Purpose of the Count 5-2
Definition-of the Counting Scope 5-2
Definition of the Application Boundary 5-3
Counting Scope and Application Boundary Rules and 5-5
Procedures

Boundary Rules 5-5
Counting Scope and Application Boundary Procedures 5-5
Hintsto Help to I dentify the Counting Scope and the 5-6

application boundary. It includes rules, procedures, and hints to determijine
boundaries for applications and to establish the scope of the count.

Application Boundary
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Definition of Counting Scope and Application Boundary

This section defines counting scope and application boundary and explains
how they are influenced by the purpose of the count.

Definifion of the PUrpose of the count

The purpose of a function point count is to provide an answer to a business$
problem.

The purpose:

e Determines the type of function point count and the scope of|the required
count to obtain the answer to the business problem undefdnvestigation

e Influences the positioning of the boundary betweenche’software under
review and the surrounding software; e.g., if the Petsonnel Module from
the Human Resources System is to be replaced by a package, the users
may decide to reposition the boundary and €onsider the Personnel Module
as a separate application

Examples of purposes are:

e To provide a function point count-as an input to the estimation process to
determine the effort to develop;the first release of an application

e To provide a function pomt count of the installed base of applications

e To provide a function point count to enable the comparison of
functionality delivered by two different suppliers’ packages

Definition of the Counting Scope

The counfing scope defines the functionality which will be included in a
particular function point count.

The scope:

 Defines a (sub) set of the software being sized

e Is determined by the purpose for performing the function point count

s Tdentifres whchfunctrons wittbe metuded 1 thefurnctiomr pomt count soas
to provide answers relevant to the purpose for counting

e Could include more than one application
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The scope of:

e An enhancement function point count includes all the functions being
added, changed and deleted. The boundary of the application(s) impacted
remains the same. The functionality of the application(s) reflects the impact
of the functions being added, changed or deleted.

e A development function point count includes all functions impacted (built
or customized) by the project activities.

s AT appiication function point cournt Ay nciude; depending o the purpose
(e.g., provide a package as the software solution):

— only the functions being used by the user
— all the functions delivered

The application boundary of the two counts is the same and is
independent of the scope.
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Definition of the Application Boundary

The application boundary indicates the border between the software being
measured and the user.

The application boundary :
 Defines what is external to the application

e Is the conceptual interface between the ‘internal’ application and the
‘external’ user world

e Acts as a ‘membrane’ through which data processed by transactions. (Els,
EOs and EQs) pass into and out from the application

 Encloses the logical data maintained by the application (ILFs)

o Assists in identifying the logical data referenced by but not‘maintained
within this application (EIFs)

o Is dependent on the user’s external business view of the application. It is
independent of technical and/or implementation considerations

For example, the following diagram shows beundaries between the Human
Resources application and the external applications, Currency and Fixed
Assets. The example also shows the boundary between the human user (User
1) and the Human Resources application.

______________________

| < - >

! Human : .

: Resources i |

i (Project being | —tTiiiiiiiiiiiiiiiiY
! counted) o

: — >
R Fixed
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Counting Scope and Application Boundary Rules an
Procedures

This section defines the rules and procedures that apply when identifying
counting scope and application boundaries.

aoairca 1t giaaiao t

:2003(E)

d

result of the function point count. The application boundary assists in
identifying the data entering the application which will be included in'the
scope of the count.

Bqundary Rules
The following rules must apply for boundaries:

o The boundary is determined based on the user'sview. The focus is on
what the user can understand and describe.

o The boundary between related applicatiens is based on separate functio
areas as seen by the user, not on techfical considerations.

o The initial boundary already established for the application or applicati
being modified is not influenced by the counting scope.

Note: There may be more than one application included in the counting
scope. If so, multipl€’application boundaries would be identified.
analysis), it should be located as accurately as possible.

Cqunting Scope and Application Boundary Procedures

count(should be properly documented:

When the application boundary is not well-defined (such as early in

When youjperform a function point count, the following characteristics of the

v

hal

ns

Step  Action
1 Establish the purpose of the count
2 Identify the counting scope
3 Identify the application boundary
4 Document the following items:

e [he purpose of the count

The counting scope

The application boundary

e Any assumptions related to the above
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Hints to Help to Identify the Counting Scope and the
Application Boundary

Counting The following hints can help you to identify the counting scope:

Scope o Review the purpose of the function point count to help determine the

eottne seope:
o When identifying the scope of the installed base function point count (i.e-,

the functionality supported by the maintenance team), include all functions
currently in production and used by the users.

Application The following hints can help you to identify the application boundary:

Boundary o Use the system external specifications or get a system flow.chart and draw a

boundary around it to highlight which parts are internaland which are
external to the application.

e Look at how groups of data are being maintainéd.

o Identify functional areas by assigning ownéxship of certain types of analysis
objects (such as entities or elementary progesses) to a functional area.

o Look at associated measurement data,s8uch as effort, cost, and defects. The
boundaries for function points and the other measurement data should be
the same.

Hints The positioning of the application boundary between the software under
investigation and other'seftware applications may be subjective. It is often
difficult to delineate where one application stops and another begins. Try to
place the boundary from a business perspective rather than based on technical
or physical considerations. It is important that the application boundary is
placed with-care, since all data crossing the boundary can potentially be
included’n the scope of the count.
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Introduction  Data functions represent the functionality provided to the user to meet intgrnal
and external data requirements. Data function types are defined as internal,
logical files (ILFs) and externakinterface files (EIFs).

The term file here does not @ean file in the traditional data processing senpe.
In this case, file refers to, a'logically related group of data and not the physjcal
implementation of those groups of data.

This chapter includes the definitions for internal logical files and external
interface files and explains the counting procedures and rules associated wfith
these funetions.

Contents This'\chapter includes the following sections:
Topic See Papge
Definitions: ILFs and EIFs 6-3
Internal Logical Files 6-3
External Interface Files 6-3
Difference between ILFs and EIFs 6-3
Definitions for Embedded Terms 6-3

Continued on next page
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Topic See Page
ILF/EIF Counting Rules 6-5
Summary of Counting Procedures 6-5
ILF Identification Rules 6-6
EIF Identification Rules 6-6
Complexity and Contribution Definitions and Rules 6-7
DET Definition 6-7
DET Rules 6-7
RET Definition 6-9
RET Rules 6-9
ILF/EIF Counting Procedures 6-10
Procedure Diagram 6-10
| dentification Procedures 6-10
Complexity and Contribution Procedures 6-11
Hints to Help with Counting 6-13
ILF/EIF Counting Examples 6-14
ILF Counting Examples 6-18
EIF Counting Examples 6-58
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Definitions: ILFs and ElFs

This section includes the definitions of the internal logical files (ILFs) and
external interface files (EIFs). Embedded terms within the definitions are
defined and examples are included throughout this definition section.

Infternal Cogical Files

An internal logical file (ILF) is a user identifiable group of logically-related
data or control information maintained within the boundary of the-application.
The primary intent of an ILF is to hold data maintained through\one or moye
elementary processes of the application being counted.

External Interface Files

An external interface file (EIF) is a user identifiable group of logically reldted
data or control information referenced by the application, but maintained
within the boundary of another application: “The primary intent of an EIF {s to
hold data referenced through one or more¢ elementary processes within the
boundary of the application counted.. “Fhis means an EIF counted for an
application must be in an ILF in another application.

Difference between ILFs and EIFs

The primary difference'between an internal logical file and an external
interface file is that-an EIF is not maintained by the application being
counted, while anyILF is.

Definitions for Embedded Terms

The following paragraphs further define ILFs and EIFs by defining embedded
terms within the definitions.

Control Control Information is data that influences an elementary process of the
Information  application being counted. It specifies what, when, or how data is to be
processed.

For example, someone in the payroll department establishes payment cyclgs to
schedule when the employees for each location are to be paid. The payment
cycle, or schedule, contains timing information that affects when the
elementary process of paying employees occurs.
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User
Identifiable

Maintained

The term user identifiable refers to defined requirements for processes and/or
groups of data that are agreed upon, and understood by, both the user(s) and
software developer(s).

For example, users and software developers agree that a Human Resources
Application will maintain and store Employee information in the application.

The term maintained is the ability to modify data through an elementary

prn(‘ecc

Elementary
Process

Examples include, but are not limited to, add, change, delete, populate, reviseg,
update, assign, and create.

An elementary process is the smallest unit of activity that is meaningful to the
user(s).

For example, a user requires the ability to add a new employee'to the
application. The user definition of employee includes salary’and dependent
information. From the user perspective, the smallest unitof activity is to add
a new employee. Adding one of the pieces of information, such as salary or
dependent, is not an activity that would qualify a§ an elementary process.

The elementary process must be self-contained and leave the business of the
application being counted in a consistent state.

For example, the user requirements toadd an employee include setting up
salary and dependent information. Afall the employee information is not
added, an employee has not yet been created. Adding some of the information
alone leaves the business of adding an employee in an inconsistent state. If
both the employee salary and dependent information is added, this unit of
activity is completed ahd the business is left in a consistent state.

6-4

© ISO/IEC 2003 — All rights reserved



https://standardsiso.com/api/?name=6de65c6f7780ad42d9096c6f7b81e5b6

ISO/IEC 20926:2003(E)

ILF/EIF Counting Rules

This section defines the rules that apply when counting internal logical files
and external interface files.

Summary of Counting Procedures

This summary is included to show the rules in the context of the ILF and’HIF
counting procedures.

Note: The detailed counting procedures begin on page 6-10.

The ILF and EIF counting procedures include the followingtwo activities:

Step  Action
1 Identify the ILFs and EIFs.

2 Determine the ILF or EIF complexity and their contribution to the
unadjusted function point count:

ILF and EIF counting rules are usedfer each activity. There are two types|of
rules:

e Identification rules

e Complexity and contribution rules

The following list outlines how the rules are presented:
e ILF identification rules
e ElFidentification rules
e« Lomplexity and contribution rules, which include:
e Data element types (DETSs)
e Record element types (RETs)
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ILF Identification Rules

To identify ILFs, look for groups of data or control information that satisfy the
definition of an ILF.

All of the following counting rules must apply for the information to be
counted as an ILF.

a The group of data or control information is logical and user identifiable.

EIF Ide

o The group of data is maintained through an elementary process within the
application boundary being counted.

ntification Rules

To identify EIFs, look for groups of data or control information(that satisfy
the definition of an EIF.

All of the following counting rules must apply for the infotmation to be
counted as an EIF.

a The group of data or control information is logical and user identifiable.

o The group of data is referenced by, and external to, the application being
counted.

a The group of data is not maintained by the application being counted.

o The group of data is maintained in an ILF of another application.

6-6
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Complexity and Contribution Definitions and Rules

The number of ILFs, EIFs, and their relative functional complexity determine
the contribution of the data functions to the unadjusted function point count.

Assign each identified ILF and EIF a functional complexity based on the
number of data element types (DETs) and record element types (RETs)
associated with the ILF or EIF.

This section defines DETs and RETs and includes the counting rules for,epch.

DET A data element type 1s a unique user recognizable, non-repeated field:
Definition

DET Rules The following rules apply when counting DETs:

o Count a DET for each unique user recognizable, non“repeated field
maintained in or retrieved from the ILF or EIE-through the execution gf an
elementary process.

For example, an account number that is‘stored in multiple fields is counted
as one DET.

For example, a before or after imdge for a group of 10 fields maintained
for audit purposes would countas one DET for the before image (all 1
fields) and as one DET for, the after image (all 10 fields) for a total of 2
DETs.

7

For example, the result(s) of a calculation from an elementary process,
such as calculated_sales tax value for a customer order maintained on an
ILF is counted:as one DET on the customer order ILF.

For example, accessing the price of an item which is saved to a billingf[file
or fields'such as a time stamp if required by the user(s) are counted as
DETs

For example, if an employee number which appears twice in an ILF or|EIF
as (1) the key of the employee record and (2) a foreign key in the
dependent record, count the DET only once.

For example, within an ILF or EIF, count one DET for the 12 Monthly
Budget Amount fields. Count one additional field to identify the
applicable month.

0 When two applications maintain and/or reference the same ILF/EIF, but
each maintains/references separate DETs, count only the DETs being used
by each application to size the ILF/EIF.

For example, Application A may specifically identify and use an address
as: street address, city, state and zip code. Application B may see the
address as one block of data without regard to individual components.
Application A would count four DETs; Application B would count one
DET.

For example, Application X maintains and/or references an ILF that
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contains a SSN, Name, Street Name, Mail Stop, City, State, and Zip.
Application Z maintains and/or references the Name, City, and State.
Application X would count seven DETs; Application Z would count three
DETs.

o Count a DET for each piece of data required by the user to establish a
relationship with another ILF or EIF.

For example, in an HR application, an employee S 1nformat10n is

sanimtornad A A TTE Tha ananlaszaa’c 1ol o clhadad aq ot ~Fth o
Hattaea-onaht=-r—11e CITITpTO yOT—5JOU Hame-tSHherdaeaas ParcToTaT

employee's information. This DET is counted because it is required to
relate an employee to a job that exists in the organization. This type of
data element is referred to as a foreign key.

For example, in an object oriented (OO) application, the user requires an
association between object classes, which have been identified as separate
ILFs. Location name is a DET in the Location EIF. The lo€ation name is
required when processing employee information; consequently, it is also
counted as a DET within the Employee ILF.
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RET A record element type (RET) is a user recognizable subgroup of data elements
Definition within an ILF or EIF.

There are two types of subgroups:
e Optional
e Mandatory

Optional subgroups are those that the user has the option of using one or none
of the subgroups during an elementary process that adds or creates an irsStgnce
of the data.

Mandatory subgroups are subgroups where the user must use at-léast one.

For example, in a Human Resources Application, informatign for an
employee is added by entering some general information:” In"addition to the
general information, the employee is a salaried or houtly employee.

The user has determined that an employee must be-either salaried or hourly.
Either type can have information about dependénts. For this example, thete
are three subgroups or RETs as shown below:

e Salaried employee (mandatory); includés general information
e Hourly employee (mandatory); includes general information

e Dependent (optional)

RET Rules One of the following rulesiapplies when counting RETs:

o Count a RET foreach optional or mandatory subgroup of the ILF or EJF.
Or

a If there.ate no subgroups, count the ILF or EIF as one RET.
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ILF/EIF Counting Procedures

This section includes detailed explanations of ILF and EIF counting
procedures.

Procedure Diagram
The following diagram shows the high-level procedure for counting ILFs and,

EIFs.
Identify Internal
 — Logical Files I
1.0
Determine
Count .Data | L Complexity and
Functiops Contribution

Identify External |

Interface Files

The following paragraphs explain the steps.for each activity.

Identification Procedures
Follow these steps to identify ILFs and EIFs:

Step Action Rule Set(s) to Use See Page
1.0 Identify Internal Logical ILF Identification Rules  6-6
Files
2.0 Identify External Interface EIF Identification Rules  6-6
Files
3.0 Determine Complexity Complexity and 6-11
and Contribution Contribution Procedures
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Complexity and Contribution Procedures

Follow these steps to calculate ILF and EIF complexity and contribution to
the unadjusted function point count.

Step Action
1 Use the complexity and contribution counting rules that begin on

nacke-belZ-to-dantify e and-carnt-tha-nt haor of DT o anA N o
P U7 TOTUCTItT y At COUrnT i TTarmoC Ur \E TS AN oETS.

2 Rate the functional complexity using the following complexity

matrix.
1to 19 DET 20 to S0 DET S5Lor more DET
1 RET Low Low Average
2to S RET Low Average High
6 or more RET Average High High

Tranglate the ILFs and EIFs to unadjtsted function points using

appropriate trandation table for either ILFs or EIFs.

ILF Trandation Table: Usethe following table to trandate the I

to unadjusted function points.

the

Fs

Functional Complexity-Rating Unadjusted Function Points
Low: 7
Average 10
High 15

EIF Trandation Table: Usethe following table to trandlate the &

to unadjusted function points.

Fs

Functional Complexity Rating Unadjusted Function Points
Low 5
Average 7
High 10

For example, a high complexity rating for an EIF trandatesto 10
unadjusted function points.

Continued oh next page
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Step

Action

Calculate each ILF and EIF contribution to the unadjusted function
point count.

For example, the following table shows the calculation for one high
complexity ILF, two average and one high complexity EIFs.

Function Functional Complexity Complexity Function
Type Totals Type
Totals

ILF 0 Low X7 = 0

0 Average X10= 0

1 High X15= 15 15
EIF "0 Low X5 =0

2 Average X7 = 14

"1 High X10= _10-© 24

In this simple example, there are no |ILES of low or average
complexity; therefore, the total count for ILFSis 15. For the EIFs,
there are no low complexity, 2 average complexity EIFs (14 points)
and 1 high complexity (10 points) for an EIF total of 24.

The contributions for ILFs and EIFs will be added to the table that
listsal function types. - Thefina total for all function typesisthe
unadjusted function point count. The Appendix includes atable to
record the totals for all functions.

6-12
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Hints to Help with Counting

The following hints may help you apply the ILF and EIF counting rules.

Caution: These hints are not rules and should not be used as rules.

o s the data a logical group that supports specific user requirements?

An application can use an ILF or ElF in multiple processes, but the
ILF or EIF is counted only once.

A logical file cannot be counted as both an ILF and EIF for the sanpe

application. If the data group satisfies both rules, count-as-an ILF.

If a group of data was not counted as an ILF or EIF ‘itself, count its
data elements as DETs for the ILF or EIF, which includes that groy
of data.

Do not assume that one physical file, table-er object class equals o1
logical file when viewing data logically from the user perspective.

Although some storage technologies such as tables in a relational
DBMS or sequential flat file or.object classes relate closely to ILFs
EIFs, do not assume that this'always equals a one-to-one physical-
logical relationship.

Do not assume all physical files must be counted or included as pa
an ILF or EIF.

e Where is data maintained? Inside or outside the application boundary

Look at thes'workflow.

In the.process functional decomposition, identify where interfaces
oc¢cur with the user and other applications.

Work through the process diagram to get hints.

Credit ILFs maintained by more than one application to each
application at the time the application is counted. Only the DETs
being used by each application being counted should be used to siz
the ILF/EIF.

e s the data in an ILF maintained through an elementary process of the

Ip

ne

or

rt of

application?

An application can use an ILF or EIF multiple times, but you count the

ILF or EIF only once.
An elementary process can maintain more than one ILF.
Work through the process diagram to get hints.

Credit ILFs maintained by more than one application to each
application at the time the application is counted.
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ILF/EIF Counting Examples

Introdu¢tion  This section uses a Human Resources (HR) applicatipnralong with a Security
application and a Mail Distribution application to-illustrate procedures to
identify and count data functions. In addition tQ'this section, examples are in
the Case Studies which are included in the IFPUG corresponding
documentation.

Caution: The examples in this section-and throughout the manual have two
purposes:

1. To illustrate how the function point counting rules are applied for a given
set of user requirements

2. To allow you to practice using the counting procedures
Each counter must;

e Analyze the specific user requirements that apply for each project or
application being counted, and

e Count based on those requirements.

Contents This section explains the organization of the examples and includes detailed
examples for counting ILFs and EIFs.

i OpiC SEE Page
Organization of the Counting Examples 6-15
ILF Counting Examples 6-18
EIF Counting Examples 6-58
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Organization of the Counting Examples
This section explains how the examples are presented.

Outline of the Organization

The Fn"rmwing list outlines the sequence of information in the detailed

examples.

For each example:
1. The ILFs or EIFs are identified.

2. The RETs and DETs that contribute to the functional complexity are
identified and counted.

For all the examples combined:

1. All identified items are summarized, whether 'or not they were counted as
ILFs or EIFs.

2. The complexity and contribution to4he-unadjusted function point coun
are determined for all identified ILEs or EIFs.

-

o

)iagram of the Organization

The following diagram illustrates the organization of the examples.

Example > Example — Example
Identify ILF/EIF Identify ILF/EIF Identify ILF/EIF
Jount RETs/DETs Count RETs/DETs Count RETs/DETs

Summary
All ILFs/EIFs Identified
All RETs/DETS Counted

Complexity/
Contribution
All ILFs/EIFs Identified

Clount for.Each Example

Each example includes the following components:

1 BRacic pCr the connt

T DTOTY TUT tITT COTTTT

2. Tables applying the counting rules
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Diagram of The following diagram illustrates the components for each example and the
Components flow of information.

Basis for the Count

User Requirements
1. XXXXXXXXXXXXXXX
2. XXXXXXXXXXXXXXX

LTI €Y074%074'474%474'4 7447404

= v

I

—{]

A
Rules Tables l
Identify ILF or EIF
Counting Rules Does the Rule Apply?
XXXXXXXXXXXXXXXXXKXXKXXXXX Yes or No. Explanation...
XOXXXXXXXXKXXXXXXXXXXXKXXXK Yes or No. Explanation...
XXXXXXXXXXXXKKXKXKKKKXKKXX Yes or No. Explanation...
XXXXXXXXXXXXXXXXXXXXXXXXXK Yes or No. Explanation...

l

For Each Identified ILF or EIF,
Count RETs and DETs

Counting Rules Does the Rule Apply?
XXXXXXXXXXXXXXXXXXX Explanation...
XXXXXXXXXXXXXXXXXXXK Explanation...
HXXXXXXXXXXXXXXXXXX Explanation...
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Basis for the The basis for the count begins each example. As shown in the diagram of
Count components, the count may be based on the following components:

e User requirements
e Data and process models

e Windows, screens, or reports

Note: All components in the dingrnm are not included in all PYamp]PQ I

R

S

C

some examples, the requirements stand alone as the basis for the
count. Other examples include a data or process model, windows,
screens, and reports.

ules Table The analysis to identify functions is presented in a table thdt|lists the counf
rules for the function type. The rules are applied to the.components that nj
up the basis for the count. The analysis is explained.inthe table in the col
"Does the Rule Apply?".

Note: If all the rules apply, the example is counted as an ILF or EIF.

The next table shows the rules and explanation for the complexity for eacl
function type identified.

ummary of ILFs/EIFs Identified

After all the rules are applied for each example, a summary section lists w
was counted and what was not counted.

omplexity and Contribution for All ILFs/EIFs

The last section in the examples is the calculation of the complexity and
contribution-to the unadjusted function point count.

ing
jake
mn

hat

©
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ILF Counting Examples

Introdu¢tion  This section uses a Human Resources (HR) application to illustrate
procedures to identify and count data functions. dhaddition to this section,
further examples are in the Case Studies which'are included in the
corresponding IFPUG documentation.

Contenfs This section includes the following examples:
T-0opic See Page
Summary Descriptions of MeF Counting Examples 6-19
Example: Application Data 6-20
Example: Human Resources System Security 6-25
Example: Audit'Datafor Inquiries and Reports 6-33
Examples. Suspended Jobs 6-34
Example: Report Definition 6-38
Example: Alternate Index 6-41
Example: Shared Application Data 6-42
Example: Different Userg/Different Data Views 6-48
Summary of ILFs, RETsand DETs Counted 6-54
ILF Complexity and Contribution 6-56
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Summary Descriptions of ILF Counting Examples

The examples for ILFs are described in the following table.

Example Summary Description Page

Application Data __ This example requires merging groups ol data 6-20
to identify an ILF.

HR System This example looks at security for the HR 6425

Security System to identify ILFs.

Audit Data This example looks at the implementation to 6-33
count ILFs.

Suspended Jobs  This example shows how to count(suspense 6-34
information that is maintained within the
application boundary.

Report Definition This example shows how to count user defined 6-38
report definitions maintained within an
application.

Alternate Index This example‘moves beyond the user 6-41
requirements described for the report definition
example®o focus on requirements for physical
implementation.

Shared This example shows how to count data that is 6-42

Application Data )" maintained by more than one application.

Different This example shows that two applications can 6-48

Users/Different count the same file with different DETs.

Data-Views

© ISO/IEC 2003 — All rights reserved


https://standardsiso.com/api/?name=6de65c6f7780ad42d9096c6f7b81e5b6

ISO/IEC 20926:2003(E)

Example: Application Data

User
Requirements

The user requires the ability to enter, inquire, and report on information
about jobs.

Information that must be maintained together includes

Jnl\ number

Entity-
Relationship

The job descriptions should be a collection of 80-character lines that describe
the job.

The following entity-relationship (E-R) diagram shows'two entities that
resulted from data normalization. The entities are job and job description.

Job includes

Job description includes

Job name

Job pay grade

Job description line number
Job description lines.

JOB |

AN\

JOB
DESCRIPTION

Legend:

|:| Entity Type
m Attribute ‘Entity Type

+—<  Mandatory One-to-Many Relationship

Jobnumber
Job name
Job pay grade.

Job number
Job description line number
Job description lines.

6-20
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DB2 The following diagram shows the DB2 structure for the Human Resources
Structure Application.
EMPL JOB
AN
JOB_ASSGNMT
PAY_GRADE JOB_DESC
DB2 Tables This section includes the tables for the DB2 structure for the Human
Resources Application.
EMPL Table JOB_ASSGNMT Table JOB_DESC Table
Data Elements Data Elements Data Elements
NAME DATE LINE #
FST NAME PERF_RATING DESC_LINE
MID_INT SALARY JOB_# FK
LST _NAME JOB # FK
SSN SSN_FK
TYPE
# DEP
SUPV_CD
HR RATE
US_HOURLY RATE
CBU #
LOC_NAME_EK
CURRENCY-LOC_FK
JOB Table LOCATION Table PAY_GRADE Table
Data Elements Data Elements Data Elements
JOB NAME LOC NAME PAY GRADE
JOB # LOC_ADDR PAY GRADE DESC
PAY GRADE CITY
STATE
ZIP
COUNTRY
EMPL_SSN_FK
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Identify ILFs

The E-R diagram shows two groups of information:

e Job
e Job description

Determine whether each group is an ILF.

The analysis of the job group is shown in the following table.

= "'eﬂﬁﬁeaﬁeﬂ Ih’les I)ees the I“’ln Al
T Ttr TCTXpPPry -

The group of data or control informationis ~ No. Job must include the job description
logical and user identifiable. entity or table to represent the user
requirement to add job information.

The group of data is maintained through an ~ Yes. The elementary process madintains
elementary process within the application job, which to the user includes béth job
boundary being counted. and job description entitie$ or'tables.

Based on the analysis, job alone, without the description{-1s not an ILF.

Now, determine whether job description is an ILF:

ILF Identification Rules D9e&h§ Rule Apply?

The group of data or control information is _No. Job description must include the job
logical and user identifiable. entity or table to represent the user
requirement to add job information.

The group of data is maintained through an ~ Yes. The elementary process maintains
elementary process within the application job, which to the user includes both job
boundary being counted. and job description entities or tables.

Based on the analysis, the job description alone, without the job, is not an ILF.

From the user perspective, job and job description are used together to add job
informationto the HR Application. We must combine job and job description

entities or‘tables because they must be maintained together.

There 1s0ne logical group from the user perspective. That group is job
infotmation.

6-22
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Apply the ILF counting rules to determine whether the job information is an
ILF. The following table shows the analysis.

ILF Identification Rules Does the Rule Apply?

The group of data or control informationis  Yes. Together job and job description are

logical and user identifiable. used to add job information into the HR
System.

The group of data 1s maintained through an ~ Yes. The process 1s that of entering
elementary process within the application information about jobs.
boundary being counted.

Based on the analysis, job information is an ILF. Only one IEFis counted|by
merging the information for the job and job description entities or tables.

Count RETs  Count the number of data element types (DETs) and tecord element types
and DETs (RETS).

For DETs, look at each piece of information associated with the job
information ILF and determine whether theDET counting rules apply.

Job includes:

e Job number
e Job name
e Job pay grade.

Job description includes:

e Job number
e Job description line number
e Job desctiption lines.

.3
ol

Note: Because job description is not an ILF by itself, its DETs are includ
m the total for the job information ILF.
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The analysis of the DETs for the job

information ILF is shown below:

ILF DET Counting Rules

Does the Rule Apply?

Count a DET for each unique user

the execution of an elementary process.

When two applications maintain and/or
reference the same ILF/EIF, but each

recognizable, non-repeated field maintained
in or retrieved from the ILF or EIF through

All fields are user recognizable, but
job number is counted only once.

There is no data of this type.

maintains/references separate DETs, count

to size the ILF/EIF.

by the user to establish a relationship with
another ILF or EIF.

only the DETs being used by each application

Count a DET for each piece of data required  There is no data of this type.

Based on this analysis, count one DET for each unique field,\theérefore, there

are five DETs.

For RETS, identify subgroups based on the RET ¢ounting rules.

RET Counting Rules

Does the&%evApply?

Count a RET for each optional or
mandatory subgroup of the ILF or EIF.

Or

If there are no subgroups, count the ILF
or EIF as one RET.

The groups job and job description are
eachmandatory subgroups of the job
information ILF.

There are two subgroups from the user
perspective.

There are two subgroups;-therefore, the ILF has two RETs.
The RET and DET totals for the job information ILF are shown in the

following table:
Nt
RETSs ,-O’ DETs
e Job e  Job number

e _Job Description

e Job name
e Job pay grade
e Job description line number

e Job description line

Total 2 RETs

Total 5 DETs

6-24
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Example: HR System Security

User The user requires application security for the Human Resources System for the
Requirements following reasons:

1. To allow or deny user access to each screen in the application

2. To change a user's access to each screen
3. To report on any screen security added or changed using the following data:

- Identification of the user who is adding or changing security
information

- The user and screen security that was added orchanged
— The user and screen security before and aftér)a change was made
- Date and time the add or change occurted

4. To assign access to the locations of eniployees for which each user hgs the
capability to maintain using the folowing data:

- User allowed access
- User social security number
- Type of access allowed
5. To change a user's access to employees at a location

6. To capture audit-data to monitor and report daily security activity. THis
requirement was determined when a design was implemented to satisfy the
user's seréen security requirements
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Entity- The following diagram shows the entity-relationship (E-R) for the Human
Relationship Resources System security.
Diagram
EMPLOYEE
A EMPLOYEE
SALARIED_EMPL Lo SECURITY
HOURLY_EMPL
D
SCREEN
SECURITY
DEPENDENT
SCREEN
SECURITY
AUDIT
Entity Type

Attribute Entity Type

Entity Subtype
Mandatory One~to*Many Relationship

SUDZE

Optional One-to-Many Relationship

Entity The following'lists show the entity attributes for the security entities from the
Attributes E-R diagram for the Human Resources System.
EMPLOYEE SECURITY SCREEN SECURITY SCREEN SECURITY AUDIT
Data Elements Data Elements Data Elements
User_ID User_ID Date Time Change Made
Employee Social Security Employee Social ID_Of User Making Change
Number Security Number User ID Before Change
Pype Of Access Allowed Window 1D Iser Access Before Change
Location User_Access_Allowed Window ID Before Change

User ID After Change
User_ Access_After Change
Window ID_After Change
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Data Flow The following diagram shows the data flow for this example.
Diagram
Request Report A
-
User date, time, user id,
prior, after
¢ date, time,
user id,
7 ~ Screen prior, after
Add screen security SeA‘:::‘?tty
L Add Screen
Security (13 N
user ID, SS#, i .
access allowed, user id, Report Security
window ID date, time, Changes
prior, after
Screen
Security change (1.2 )
screen
Security Change S.creen
v info Security
Change screen security \ )
v N EMPLQYEE
user id, ss#, type access, loc SECURITY
Add employee security P> Add Emp!oyee >
Security
(A5 )
J %
-

|

Change employee security

Legend:

User or Application

I:I:I Data,Stored
@ Process

———Pp» Flow of Data

Change Employee
Security

J

change employee security info
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Identify ILFs  The user requirements discuss three groups of data:
e Screen security audit
e Screen security
e Employee security
Use the ILF rules to determine if each group is an ILF.
Analyze the screen security audit.
_C
ILF Identification Rules Does the Rule Apply? (]9
The group of data or control informationis ~ No, the screen security audit data
logical and user identifiable. attributes are maintained only ascapart of
updating screen security.
The group of data is maintained through an  Yes, the processes are that'of adding and
elementary process within the application changing window acg€ss\security
boundary being counted. information.
The analysis shows that the screen security audit i$mnot an ILF on its own.
Next, analyze the screen security together with'screen security audit.
ILF Identification Rules . Does the Rule Apply?
The group of data or control information'ts’  Yes. The user wants to control which HR
logical and user identifiable. information individuals may see or update.
Users need to add, change, and monitor
the security allowing access to windows.
The group of data is mairtained through an ~ Yes. The processes are that of adding and
elementary process within the application changing window access security
boundary being counted. information and saving screen security
audit data.
The analysis shows that screen security together with screen security audit
data is-an’ ILF.
6-28 © ISO/IEC 2003 — All rights reserved
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Analyze the employee security group.

ILF Identification Rules Does the Rule Apply?

The group of data or control informationis ~ Yes. The user wants to limit who can
logical and user identifiable. maintain employee information at a
specific location.

The group of data is maintained through an  Yes. The user wants to limit who can
elementary process within the application maintain employee information. The
boundary being counted. processes are that of adding and changing

employee security information.

Based on the analysis, the employee security information is an-ILF.
The analysis shows the following two ILFs:
e Screen security information

e Employee security information

Count RETs  Count the number of data element types (DETs) and record element types
and DETs (RETS).

For DETs, look at each field associated with the security data and determine
whether the DET counting rules‘apply.

e Screen security

- User ID

- Employee so¢ial security number
- Window 1D

- User,access allowed

e Screen security audit

<+ Date Time change made
= ID of user making the change
- Before the change:
= User ID before the change
= User access allowed before the change
*  Window ID before the change
- After the change:
»__User ID after the change
= User access after the change
*»  Window ID after the change

o Employee security

- User ID

- Employee social security number
- Type of access allowed

- Location
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The following table shows the DET analysis for screen security information.

ILF DET Counting Rules

Does the Rule Apply?

Count a DET for each unique user
recognizable, non-repeated field maintained
in or retrieved from the ILF or EIF through
the execution of an elementary process.

When two applications maintain and/or
reference the same ILF/EIF, but each

Count the before and after audit
images as a total of two DETs.

There is no data of this type.

maintains/references separate DETs, count
only the DETs being used by each application
to size the ILF/EIF.

Count a DET for each piece of data required
by the user to establish a relationship with
another ILF or EIF.

There is no data of this type.

Count one DET for each field listed below:

User ID

Employee social security number
Window ID

User access allowed

Date Time Change Made

ID of user making the change

The following table:shows the DET analysis for employee security

information.

Before Image (includes: User. I before the change, User access allowed
before the change, Window ID before the change)

e After Image (includes: User ID after the change, User access after the
change, Window ID after the change)

ILF DET Counting Rules

Does the Rule Apply?

Count @ DET for each unique user
recognizable, non-repeated field maintained
in-or retrieved from the ILF or EIF through
the execution of an elementary process.

When two applications maintain and/or
reference the same ILF/EIF, but each

All fields are user recognizable.

There is no data of this type.

lllu;llta;llo /1 Uf\.«l VIIVUO D\,P(«llat\d DETD \JUUJJ:
only the DETSs being used by each application
to size the ILF/EIF.

Count a DET for each piece of data required
by the user to establish a relationship with
another ILF or EIF.

The employee social security
number is required to maintain the
relationship with the Employee
ILF.
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Count one DET for each field listed below:

User ID

Employee social security number
Type of access allowed

Location
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For RETsS, identify subgroups based on the RET counting rules.

Screen Security

RET Counting Rules

Does the Rule Apply?

Count a RET for each optional or

mandatory subgroup of the ILF or EIF.

Or

The groups screen security and screen
security audit are each mandatory
subgroups of the screen security ILF.

If there are no subgroups, count the ILF

or EIF as one RET.

There are two subgroups, count one
RET for each.

There are two subgroups, therefore Screen Security ILF has two RETs!

Employee Security

RET Counting Rules

N
Does the Rule Apply? \\Q/

Or

or EIF as one RET.

Count a RET for each optional or
mandatory subgroup of the ILF or EIF.

If there are no subgroups, count the ILF

There are no subgroups.

There are ng'subgroups..

There are no subgroups, therefore Employee Security ILF has one RET.
The RET and DET totals for security are shown in the following table.

Q\
RETs e DETs
e  Screen security e UserID
) ) e Employee social security number
e Screen security audit e  Window ID
e  User access allowed
e Date Time Change Made
e ID of user making the change
e Before Image
e  After Image
Total 2 RETs Total 8 DETs
o\ >~Employee security data e UserID
e  Employee social security number
e Type of access allowed
e Location
Total 1 RET Total 4 DETs
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Example: Audit Data for Inquiries and Reports

User Analysis of the following user security requirements showed a need for audit
Requirements data:

1. Allow or deny user access to each screen in the application.

2. Change a user's access to each screen.
3. Report on any screen security added or changed using the follgwing data:

- Identification of the user who is adding or changing security
information

- The user and screen security that was added orchanged
— The user and screen security before and aftér)a change was made
- Date and time the add or change occurted.

4. Capture audit data to monitor and repdet daily security activity. This
requirement was determined when@design was implemented to satisfy
the user's screen security requiretients.

Data Flow Refer to page 6-27 for the data flow diagram which is the same for both
Djagram examples.

Identify ILFs  From the previous Hunman Resources security example on page 6-25, we
know there is one.group of data that is screen security.

We will applythe ILF counting rules to determine whether this audit data |s a
separate IEE:

The follewing table shows the analysis for screen security audit data.

ﬁldentification Rules Does the Rule Apply?

The group of data or control information is ~ No. Screen security audit data must

logical and user identifiable. include the screen security entity or table
to represent the user requirement to add
security information.

The group of data is maintained through an ~ Yes. When security access for windows {s
elementary process within the application added or changed, the audit information 18
boundary being counted. maintained.

The group of audit data for screen security is not counted as an ILF on its own
because it is part of screen security.
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Example: Suspended Jobs

User The user requirements lead to a requirement for suspense files.

Requirements It was decided that adding and changing job information would be

accomplished via an off-line process. During the off-line process, the user
requires that the suspense file is updated with an error transaction to show
any jobs not successfully updated.

The suspense file can be edited through online windows in the application-to
correct the transaction. Because any piece of the information about thejob
could be incorrect, all job and job description information is maintained
when changing an incomplete or suspended job.

Note: This example examines whether the suspended job inforfnation is an ILF.
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Data Flow The following diagram shows the data flow for this example.
Diagram

Job and Job Description A

Report (microfiche)
User -
Job and Job Description A
- ‘ Report (hardcopy)
i ————job—irjob_namerpay_grade,
N B B B desc, total jobs
(2.4
P Inquire Job
job_# (25 )
job_name, - > Report Job
pay_grade, desc job_#,
} job_name, pay_grade, desc J
—>
JOB/JOB DESC 27 ~N
add
Y ‘ Jobinfol  aqq yob in batch
suspended job
Add job transactions >\ >
(2.8 N
v id, job_name,job # pay grade JOB SUSPENSE
id, \ A 2
Change job transactions > Change Job in batch -
(2.9 A
' J
Maintain corrected job
Add ,Change, and Delete suspended job transactions Suspended Jobs
J
Legend:
User or Application @ Process
I:I:I Data Stored ——P» Flow of Data
Identify ILFs  Determine whether the suspense information is an ILF.
The following table shows the summary analysis.
ILF Identification Rules Does the Rule Apply?
The group of data or control informationis ~ Yes. Jobs with incorrect informatior) must
logical and user identifiable. be corrected to add to the HR applicjtion.
The group ot data {S maintained througn an Y ¢s. 11¢ suspense intormation 13 modified
elementary process within the application through a window in the Human Resources
boundary being counted. application.

The analysis shows that error suspense information is an ILF.
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Count RETs  Count the number of data element types (DETs) and record element types
and DETs (RETS).

For DETsS, look at each field associated with job and job description because
any piece of information about the job could be wrong. For each field,
determine whether the DET counting rules apply.

Suspended job includes:

Transaction type
Suspended job number
Suspended job name
Suspended job pay grade.

Suspended job description includes:

e Transaction type
e Suspended job description line number
e Suspended job description lines
e Suspended job number.
ILF DET Counting Rules Does the,@l?ipply?
Count a DET for each unique user All fi€lds are user recognizable.

recognizable, non-repeated field maintained
in or retrieved from the ILF or EIF through
the execution of an elementary process.

Suspended job number and
transaction type are DETSs that have
multiple occurrences. Count each
as one DET each.

When two applications maintain and/er There is no data of this type.
reference the same ILF/EIF, but ea¢h

maintains/references separate DETs, count

only the DETs being used by.each application

to size the ILF/EIF.

Count a DET for each-piece of data required ~ There is no data of this type.
by the user to establish a relationship with
another ILF or EIF.

Count.6nie DET for each field.
For{RETsS, identify subgroups based on the RET counting rules.

}ﬁET Counting Rules Does the Rule Apply?
Count a RET for each optional or The suspense information has two
mandatory subgroup of the ITF or EIF mandatory suhgroups:
Or - Suspended job

- Suspended job description

If there are no subgroups, count the ILF  This rule does not apply because there
or EIF as one RET. are subgroups.

There are two subgroups, therefore, the ILF has two RETs.

The RET and DET totals for the suspense ILF are shown in the following
table.
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RETs DETs
e Suspended job e Suspended job number
e Suspended job description *  Suspended job name

e Suspended job pay grade

e Suspended job description line
number

e Suspended job description

e Transaction type

Total 2 KBTS Total 0 DEIS
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Example: Report Definition

User The user requires the ability to perform the following activities:

Requirements 1. Enter a report definition which includes

- A unique report identifier

- A report name

Fields used on the report
Calculations to generate the report.

2. Reuse the defined report at any time, changing the definition if necessary.
View and print a report using the report definition.

4. Inquire on existing report definitions by report name or report identifier.

Identify|ILFs  From the user requirements, report identifier, report nanieyfields on the
report, and calculations together make up one logical grouping of data for a
report definition because they are maintained as a group.

The following table shows the analysis to determine whether the report
definition information is an ILF. See the Case Studies for how the remaining
requirements may be counted.

ILF Identification Rules n$ Does the Rule Apply?

The group of data or control informationis ~ Yes. The data is used to view and report
logical and user identifiable. information in the HR application.

The group of data is maintained'through an ~ Yes. The processes are that of adding and
elementary process within'the application changing the definition.
boundary being countéd.

Based on the analysis, the report definition information is an ILF.
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Count RETs  Count the number of data element types (DETs) and record element types
and DETs (RETS).

For DETsS, look at each field associated with the report definition ILF and
determine whether the DET counting rules apply.

The report definition ILF includes:

Report name
Report 1dentitier

Fields
Calculations

The analysis of the DETs for the report definition ILF is showtbélow:

——
ILF DET Counting Rules Does the Rule Aérgbl'f

Count a DET for each unique user All fields are\user recognizable.
recognizable, non-repeated field maintained
in or retrieved from the ILF or EIF through
the execution of an elementary process.

Fields and €alculations are DETs
which.have multiple occurrences.

When two applications maintain and/or There is no data of this type.
reference the same ILF/EIF, but each

maintains/references separate DETSs, count

only the DETSs being used by each appli¢ation

to size the ILF/EIF.

Count a DET for each piece of data required ~ There is no data of this type.
by the user to establish a relationship with
another ILF or EIF.

For RETsS, identify_subgroups based on the RET counting rules.

T
RET Countng‘Rules Does the Rule Apply?
Count a RET for each optional or The report definition does not have
mandatery subgroup of the ILF or EIF. subgroups.
Or
Hithere are no subgroups, count the ILF ~ Because, there are no subgroups, count
or EIF as one RET. the report definition ILF as one RET.

There are no subgroups; therefore, this ILF has one RET.
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The RET and DET totals for report definition are shown in the following

table.
RETs DETs
e Report definition group e Report name
e Report identifier
e Fields
e Calculations
Total 1 RET Total 4 DETs
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Example: Alternate Index

User The user needs to inquire on report definitions using the report name as the
Requirements key to finding the desired definition. To satisfy the user requirement, an
alternate index is created using the report name as the key.

Identi (3 ¢ Tollowing tablec shows the summary analysis to determine whether thd
alternate index is an ILF.

ILF Identification Rules Does the Rule Apply? AQS .V

The group of data or control informationis ~ No. From the user perspeetive, this filter

logical and user identifiable. function provides the user with specific
attributes of the report/definitions created
that reference théreport definition ILF.
This technical filter, necessary to create
the inquiry.list, does not constitute a
business-function on its own.

The group of data is maintained through an ~ Notapplicable.
elementary process within the application
boundary being counted.

Based on the analysis in the tablg, the alternate index is not a logical group,
therefore, it is not counted as‘an ILF.
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Example: Shared Application Data

User The HR user requires the ability to maintain information on each new
Requirements employee.

The information that must be maintained by the HR user includes:

s Employee D

Employee Name

Employee Mailing Address
Employee Pay Grade
Employee Job Title

As a result of creating a new employee record, the employee’s antiipated
Pension Eligibility Date should be automatically calculated and saved with
the other employee information.

The Security user requires that a security level be assigned to each new
employee. The Security department conducts a background search after each
employee is hired and assigns the appropriated.Security level.

The information that must be maintained by:the Security user includes:

e Employee ID
e Employee Security Level

The Security user also requires a'teport listing the following information:
e Count of Employee IDs
e Employee Name

¢ Employee Security Level
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The following diagram shows the data flow for this example.

HR Application

User

Security Application

User

Identify ILFs

Emp_Id
Emp_Name
Mailing Address
Pay_Grade

Emp_Id

Job_Title :
Pension_Elig_Date:

Create
Employee

Employee

g Seeurity Level [ Assipn

Emp_Id
Emp_Name
Mailing Address
Pay_Grade
Job_Title :
Pension_Elig_Date :
Security Level

Legend:

User or Application @ Process

I:I:I Data Stored

Determine whether the employee information is an ILF for the HR

applicatién)

The following table shows the summary analysis.

~— P Flow of Data

: Security Level

[ )
Priit Employee]
Fisting

Emp_Id
Emp_Name
Security_Level

—
@\F Identification Rules

Does the Rule Apply?

The group of data or control information is
logical and user identifiable.

The group of data is maintained through an
elementary process within the application
boundary being counted

Yes. This information is recognized and
required by the HR users.

Yes. The process of creating an employe¢

record is within the boundary of the HR

application

The analysis shows that the employee information is an ILF for the HR

application.
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Determine whether the employee information is an ILF for the Security
application.

The following table shows the summary analysis.

ILF Identification Rules Does the Rule Apply?

The oroun of data or controlinformation is Yes Thisinformationis recoonized and
=] T =3

logical and user identifiable. required by the Security users.

The group of data is maintained through an  Yes. The process of assigning the
elementary process within the application employee security level is within the
boundary being counted. boundary of the Security applicatiom;

The analysis shows that the employee information is an ILF for the Security
application.

Count RETs  Count the number of data element types (DETs) and récord element types
and DETs (RETs) for the employee ILF in the HR application.

g:lR licati For DETs, look at each field associated with the émployee ILF in the HR
pplication) application and determine whether the DET €ounting rules apply.

The following list includes the fields for.the employee information:

Employee ID

Employee Name

Employee Mailing Address
Employee Pay Grade
Employee Job Titlé
Pension Eligibility'Date
Employee Sécurity Level

The analysis of the DETs for the employee ILF in the HR application is
shown below:
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ILF DET Counting Rules Does the Rule Apply?

Count a DET for each unique user The following fields are recognized
recognizable, non-repeated field maintained by the HR user:
in or retrieved from the ILF or EIF through

4 e Employee ID
the execution of an elementary process.

e Employee Name
e Employee Mailing Address
e Employee Pay Grade

rY F‘mp]nvpp Iob Title

e Pension Eligibility Date

When two applications maintain and/or There is data of this type. All of
reference the same ILF/EIF, but each the fields are used within the-HR
maintains/references separate DETs, count application except the Employee

only the DET's being used by each application Security Level.
to size the ILF/EIF.

Count a DET for each piece of data required ~ There is no datalef'this type.
by the user to establish a relationship with
another ILF or EIF.

For RETsS, identify subgroups based on the’RET counting rules.

v
RET Counting Rules \Q%s the Rule Apply?
Count a RET for each optional or The employee information does not
mandatory subgroup of the ILF or EIF; have subgroups.

Or
If there are no subgroups, countthe ILF ~ Because there are no subgroups, count
or EIF as one RET. the employee ILF in the HR application

as one RET.

There are no subgroups, therefore count one RET for the employee ILF in [the
HR application.

The RET and DET totals for the employee ILF in the HR application are
shown in the following table.

)RETs DETs
¢ Employee information group * Employee ID
e Employee Name
e Employee Mailing Address
e Employee Pay Grade
e Employee Job Title
e Anticipated Pension Eligibility Date
Total 1 RET Total 6 DETs
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Count RETs
and DETs
(Security
Application)

Count the number of data element types (DETs) and record element types
(RETs) for the employee ILF in the Security application.

For DETsS, look at each field associated with the employee ILF in the Security
application and determine whether the DET counting rules apply.

The employee ILF includes:

Employee ID
Employee Name

Employee Mailing Address
Employee Pay Grade

Employee Job Title

Anticipated Pension Eligibility Date
Employee Security Level

The Analysis of the DETs for the employee ILF in the security application is shown
below:

ILF DET Counting Rules Does the l}]}lé\pply?

Count a DET for each unique user The following fields are recognized
recognizable, non-repeated field maintained by theSecurity user:
in or retrieved from the ILF or EIF through

i o~ Employee ID
the execution of an elementary process.

s, Employee Name
e Employee Security Level

When two applications maintain and/or There is data of this type. Only the
reference the same ILF/EIF, but each Employee ID, Employee Name and
maintains/references separate DETS, count Employee Security Level are used

only the DETs being used by each application by the Security application.
to size the ILF/EIF.

Count a DET for each piec€ of data required ~ There is no data of this type.
by the user to establish\a relationship with
another ILF or EIE.

For RETSs;identify subgroups based on the RET counting rules.

~
R]%@unting Rules Does the Rule Apply?
Count a RET for each optional or The employee information does not
mandatory subgroup of the ILF or EIF. have subgroups.
Or

If there are no subgroups, count the ILF  Because there are no subgroups, count

or EIF as one RET. the employee ILF in the Security
application as one RET.

There are no subgroups, therefore count one RET for the employee ILF in the
Security application.

The RET and DET totals for the employee ILF in the Security application
are shown in the following table.
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RETs DETs

e Employee information group * Employee ID

e Employee Name

e Employee Security Level
Total 1 RET Total 3 DETs
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Example: Different Users/Different Data Views

User The information that must be maintained by the HR user includes:

Requirements Employee ID

e Employee Name
e Employee Mailing Address

The Employee Mailing Address includes the following components:
Floor

Building Code

Street

City

State

Zip Code

e Employee Pay Grade
e Employee Job Title

As a result of creating a new employee recordsthe employee’s anticipated
Pension Eligibility Date should be automati¢ally calculated and saved with
the other employee information. The HR user requires the ability to produce
mailing labels for each employee.

The Mail Distribution user requirgs-the ability to maintain the Building
Codes for each employee to reflect changes in the recognized codes.

The Mail Distribution useralso requires the ability to evaluate the population
in each site to determine:the most efficient process for delivering the internal
mail. A report is produced listing the number of employees located on each
floor for each building.

The information that must be maintained or referenced by the Mail
Distribution user includes:

e Employee ID
e ~Floor
¢\ “Building Code
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Data Flow The following diagram shows the data flow for this example.
Diagram
,HRA ..... l-- ...................... Mail Distribution
§ pplication ' Application
User User
Emp_Id Emp_Id
Emp_Name : :Floor
Mailing Address ‘Building Code
Pay Grade : :
Job_Title : 4—@ -
—— : : - Maintain
Pen510n7E11g7Dth Emplovee [ o
Create : ploy : Building Codés
Employee ; :
© Emp Id :
Emp_Name : :
Mailing Address : :
Floor : :
Building Code : :
Street : Emp_Id :
City Floor :
State | Building Code; ]
Zip Code Print Population '
Pay Grade :
Job_Title Report :

Pension_Eli g_Daté
Security Level

User or Application @ Process

I:I:I Data Stored ~— P Flow of Data

Identify ILFs  Determine whether the employee information is an ILF for the HR
applicatién)

The following table shows the summary analysis.

RN

3LF Identification Rules Does the Rule Apply?
The group of data or control informationis ~ Yes. This information is recognized andl
logical and user identifiable. required by the HR users.
The group of data is maintained through an ~ Yes. The process of creating an employ¢e
elementary process within the application record is within the boundary of the HR
boundary being counted application

The analysis shows that the employee information is an ILF for the HR
application.
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Determine whether the employee information is an ILF for the Mail
Distribution application. The following table shows the summary analysis.

ILF Identification Rules Does the Rule Apply?

The group of data or control informationis ~ Yes. This information is recognized and
logical and user identifiable. required by the Mail Distribution users.

The group of data is maintained through an ~ Yes. The process of maintaining building

Count R
and DE’
HR

Applica

ETs
[s for

lion

CleTeTtaTy process wWithiTr the apphcation Todes 1S Wit the bourdary of tie viait
boundary being counted. Distribution application.

The analysis shows that the employee information is an ILF for the Mail
Distribution application.

Count the number of data element types (DETs) and record el€ment types
(RETs) for the employee ILF in the HR application.

For DETS, look at each field associated with the employee ILF in the HR
application and determine whether the DET counting(rules apply.

Employee information includes:

Employee ID
Employee Name
Employee Mailing Address
e Floor
Building Code
Street
City
State
o Zip Code
Employee Pay'Grade
Employee Job Title
PensiomEligibility Date
Employee Security Level
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The analysis of the DETs for the employee ILF is shown below:

ILF DET Counting Rules Does the Rule Apply?

Count a DET for each unique user The following fields are recognized
recognizable, non-repeated field maintained by the HR user:
in or retrieved from the ILF or EIF through

: e Employee ID
the execution of an elementary process.

e Employee Name
e Employee Mailing Address

A 1 D VAl |
J_/llll.ll\].y\/\/ I u)’ Jirauv

e Employee Job Title

e Pension Eligibility Date

When two applications maintain and/or There is data of this type. Qnly’the

reference the same ILF/EIF, but each Employee ID, Employee.Name,

maintains/references separate DETSs, count Employee Mailing Address,

only the DETSs being used by each application Employee Pay Grade,Employee

to size the ILF/EIF. Job Title, and Pension Eligibility
Date are used by'the HR
application.

Count a DET for each piece of data required ~ Theréds no data of this type.
by the user to establish a relationship with
another ILF or EIF.

For RETS, identify subgroups based on the RET counting rules.

RET Counting Rules \‘S\‘o Does the Rule Apply?
Count a RET for each optiona] of The employee information does not
mandatory subgroup of the ILEK or EIF. have subgroups.
Or
If there are no subgrouips, count the ILF ~ Because, there are no subgroups, count
or EIF as one RET. the employee ILF in the HR application
as one RET.

There dreno subgroups, therefore count one RET for the employee ILF in [the
HR application.

The RET and DET totals for the employee ILF in the HR application are
shown in the following table.

RETSs DETs
e Employee information group e Employee ID
hd Elllp}u_y (%% }‘{Talllc

e Employee Mailing Address
e Employee Pay Grade

e Employee Job Title

e Pension Eligibility Date

Total 1 RET Total 6 DETs
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For RETsS, identify subgroups based on the RET counting rules.

RET Counting Rules

Does the Rule Apply?

Count a RET for each optional or
mandatory subgroup of the ILF or EIF.

If there are no subgroups, count the ILF
or EIF as one RET.

Or

The employee information does not
have subgroups.

Because, there are no subgroups, count
the employee ILF in the Mail

Distribution-applecation-as-one-RET
SHoHHOH-apprHeatoRa-oRetr+—

Count R
and DET
for Mail

ETs
[S

Distribution

Applica

lHion

There are no subgroups; therefore, count one RET for the employee ILF in-the

Mail Distribution application.

Count the number of data element types (DETs) and record element types
(RETs) for the employee ILF in the Mail Distribution application.

For DETs, look at each field associated with the’employee ILF in the Mail
Distribution application and determine whethert¢he DET counting rules apply.

Employee information Includes:

Employee ID
Employee Name
Employee Mailing Address
e Floor
Building Code
Street
City
State
o Zip.Code
Employee Pay Grade
Employee Job Title
Anticipated Pension Eligibility Date
Employee Security Level
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The analysis of the DETs for the employee information in the Mail Distribution
application is shown below:

ILF DET Counting Rules Does the Rule Apply?

Count a DET for each unique user The following fields are recognized
recognizable, non-repeated field maintained by the Mail Distribution user:
in or retrieved from the ILF or EIF through

4 e Employee ID
the execution of an elementary process.

e Floor

s BruitdingCode

When two applications maintain and/or There is data of this type. Only the
reference the same ILF/EIF, but each Employee ID, Floor, and Building
maintains/references separate DETs, count Code are used by the Mail

only the DETs being used by each application Distribution application.
to size the ILF/EIF.

Count a DET for each piece of data required ~ There is no data of this type.
by the user to establish a relationship with
another ILF or EIF.

The RET and DET totals for the employee IEF in the Mail Distribution
application are shown in the following tabléx

g

RETSs R@gs

e Employee information group e Employee ID

e Floor

e Building Code

Total 1 RET Total 3 DETs

© ISO/IEC 2003 — All rights reserved 6-53


https://standardsiso.com/api/?name=6de65c6f7780ad42d9096c6f7b81e5b6

ISO/IEC 20926:2003(E)

Summary of ILFs, RETs and DETs Counted

This section gives a summary of the ILFs, RETs, and DETs counted before
calculating the complexity and contribution to the unadjusted function point
count.

Summafy of I'ne 1ollowing table shows the ILEF count 10r the Human Kesources dSysteém. It

ILFs also lists the data that was not counted.
Counted
ILFs Identification Not Counted ~
e Job information e  Audit data for inquiries and reports
e Screen security e  Alternate index
e Employee security
e Suspended jobs
e Report definition
e Employee information (HR
application)
e Employee information (Security
application)
e Employee information (Mail
Distribution application)
Summary The RET and DET countscfor the HR Application are recorded in the
RET and following table.
DET Count
ILFs ~O° RETSs DETs
e Job information 2 5
e Suspended jobs 2 6
e _Report definition 1 4
<\ "Employee information 1 6
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The RET and DET counts for the Security Application are recorded in the following

table.
ILFs RETs DETSs
e Screen security 2 8
e Employee security 1 4
¢ Employee information 1 3

The RET and DET counts for the Mail Distribution Application are recorded|in the
following table.
ILFs RETs _DETSs
e Employee information 1 3
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ILF Complexity and Contribution

Rate ILk

Comple

The last section of the ILF examples shows the final steps to determine ILF
complexity and contribution to the unadjusted function point count.

The final steps are as follows:

1

Rate the ILE r‘nmplpyif\/

Xity

2.
3.

The functional complexity is rated as low, average, or high. The following
ILF complexity matrix is used to rate the ILF complexity.

Translate the complexity to unadjusted function points.

Calculate the internal logical files' contribution to the total unadjusted
function point count.

1 to 19 DETs

20 to 50 DETs

il\@;nlore DETs

1 RET
2 to 5 RETSs
6 or more RETSs

Low
Low

Average

Low
Average

High

Average
High
High

The following table shows the functional complexity for each HR Application
ILF. The same process would be. applied to the Security and Mail
Distribution data function types té determine complexity.

ILFs

PEX

RETSs

DETs Complexity

Functional

1.
2.
3.

Job information
Suspended jobs
Report definition

Emplayee information

2

5

6
4
6

Low
Low
Low

Low
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Translate The following table translates the internal logical files' functional complexity
ILFs to unadjusted function points.
Functional Complexity Rating Unadjusted Function Points
Low 7
Average 10
High 15
The complexity is recorded in the table in the following section.

Calculate ILF The following table shows the total contribution for the ILF functions to t

Contribution

unadjusted function point count for the HR application:

he

Function Functional Complexity unction
Type Complexity Totals (\\\ Type Totals
ILF 4 Low X7 28

0 Average X 10= 0

0 High X15= 0

28

This total will be recorded\on a table that lists all the function types. The 1

total for all function types is the unadjusted function point count.

The Appendix includes a table to record the totals for all function types.

inal
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EIF Counting Examples

Introdu¢tion  This section uses a Human Resources (HR) application along with a Security
application and a Pension system to illustrate procedures used to count data
functions. In addition to this section, further examples are in the Case Studies
included in the corresponding IFPUG documentation.

Contents This section includes the following examples:
Topic See Page
Summary Descriptions of EIF Examples 6-59
Example: Referencing Data fram Other Applications 6-60
Example: Referencing Datafrom Another Application 6-63
Example: Providing Datato Other Applications 6-66
Example: Help Application 6-67
Example: DataConversion 6-73
Examples. Fransaction Input File 6-75
Example: Different Userg/Different Users View 6-77
Example: Multiple Data Uses 6-80
Summary of ElIFs, RETsand DETs Counted 6-82
EIF Complexity and Contribution 6-83
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Summary Descriptions of EIF Examples

The examples for EIFs are described in the following table.

same data.

Example Summary Description Page
RCfCICllbillg Ddtd ﬁUlll Thib U)&dlllplc idCllLiﬁUb EIFb fUI dll U'UG
Other Applications to application that references data maintained by
generate output another application. The data is used to

generate an external output.

Referencing Data from This example also looks at referencing data 6-63

Another Application to from another application. This example

use as part of an input identifies EIFs for an application that

process references data maintained by another
application to use for an external input.

Providing Data to Other ~ This example shows how you'count when 6-66

Applications other applications retrieve(a logical group of
data from the application being counted.

Help Application This example shows how the HR application 6-67
counts a Help facility provided by a separate
applicationg

Data Conversion This sgction shows an example of counting 6-73
wheé,converting to a new application.

Transaction Input File This example applies EIF counting rules to a 6-75
transaction input file processed to add jobs to
the Human Resources application.

Different Users/Different This example shows how the view differs 6-77

User View when an EIF is used by multiple applications.

Multiple-Pata Uses This example shows multiple uses for the 6-80
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Example: Referencing Data from Other Applications

User The user wants the Human Resources System to provide the ability to:

Requirements | .. inquire, and report employee information

2. Interface with the Fixed Assets system to retrieve location information

for each hni]ding The location information includes name and

description information.

Identify|EIFs  From the user requirements, there are two groups of information:
¢ Employee information
e Location information

The following table shows the summary analysis to determine whether the
employee information is an EIF.

EIF Identification Rules Does the Rl@ Rply?

The group of data or control informationis  Yes. Users tequire the ability to inquire
logical and user identifiable. and réport on employee information.
The group of data is referenced by, and No. The HR application being counted
external to, the application being counted. requires creating employee information.

The group of data is not maintained by.the ~ No. The HR application adds, changes,

application being counted. and deletes employee information.
The group of data is maintained\in an ILF Yes, but the rule does not apply because
of another application. the ILF is maintained within the

application being counted.

Based on the analysis, the employee information is not external to the HR
application -t iS maintained internally; therefore, it is not an EIF.
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The following table shows the analysis to determine whether the location
information is an EIF.

EIF Identification Rules Does the Rule Apply?

The group of data or control informationis  Yes. Users require the ability to retrieve
logical and user identifiable. the information for employee reporting.
The group of data is referenced by, and Yes. It is maintained externally by the
TXIETTat 1o, the appiication beig cournted: Fixed Assetappiication

The group of data is not maintained by the ~ Yes.
application being counted.

The group of data is maintained in an ILF At first, it is not clear whetherithis rule

of another application. applies. After asking users) we learn that
they enter the information into the Fixed
Asset applicationdising a screen.
Therefore, the-group is an ILF and the ruje
applies.

The location information meets all the requirements for an EIF.

Count RETs  Count the number of data element types (DETs) and record element types
and DETs (RETS).

For DETs, look at each fieldwassociated with the location EIF and determine
whether the rules apply.

The following fields atereferenced from the location EIF:

e Building Code
e Building Name
e Buildidg-Description

e LCine 1
e )Line 2
e Line3

o~ City

e State

e Country
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The following table shows the summary analysis of the DET count.

EIF DET Counting Rules Does the Rule Apply?

Count a DET for each unique user
recognizable, non-repeated field maintained
in or retrieved from the ILF or EIF through
the execution of an elementary process.

All fields are user recognizable.
The Building Description has three
lines. Because these are repeating
lines, count Building Description

as one DET.
When two applications maintain and/or This data is maintained by the
reference the same ILF/EIF, but each Fixed Asset System.

maintains/references separate DETs, count
only the DETs being used by each application
to size the ILF/EIF.

Count a DET for each piece of data required

- - L reqe There is no data of this type.
by the user to establish a relationship with

another ILF or EIF.

Count one DET for each field.
For RETS, identify subgroups based on the RET counting rules.

RET Counting Rules Does the P@%&pply?
Count a RET for each optional or The location information does not have
mandatory subgroup of the ILF or EIF. subgroups.
Or
If there are no subgroups, count the ILE'<) Because there are no subgroups, count
or EIF as one RET. the location information EIF as one
RET.

There are no subgroups; therefore, the location information EIF has only one
RET.

The RET and DET totals for the location EIF are shown in the following
table.

R]gILQJ DETs

o\ ~Location data e Building Code
e Building Name
e Building Description

Line 1
Line 2
Line 3
e City
e  State
e Country
Total 1 RET Total 6 DETs
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Example: Referencing Data from Another Application

User The user requires the Human Resources application to provide the following
Requirements capabilities:

e All hourly employees must be paid in United States dollars.

Py When the nceradde or chanoec amanlaxon 1nformation tho TTiian
VY IICITtrio— oo or SO T S OO~ ST P10 y SO T O Tt Ot O T T oottt

Resources application must access the Currency application to retricvg a

conversion rate. After retrieving the conversion rate, the HR applicatjon

converts the employee's local standard hourly rate to a U.S, hourly rate

using the following calculation:

Standard Hourly Rate
- US Dollar Hourly Rate
Conversion Rate
Data Model The following diagram shows the relationships for-this example.
| Currency Application | } HR Application i
EMPLOYEE |
| CONVERSION | A SALARIED_EMPL |
| RATE l N — |
| b HOURLY_EMPL |
o o |
‘ o VAN ;
| o DEPENDENT
Legend
|:| Entity Type
m Attribute Entity Type
E Entity Subtype
+—<  Mandatory One-to-Many Relationship
GPt;UI IG: GI 1< tU rV’:GI Ty P\C:Gt;ul IDh;P
The conversion information includes:
CURRENCY
Conversion_Rate To Base Currency
Country
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Identify EIFs  From the requirements, there are two groups of information:
e Conversion information
e Employee information
The following table shows the summary analysis to determine whether the
conversion information is an EIF.
EIF Identification Rules Does the Rule Apply?
The group of data or control informationis  Yes. Users require that the local
logical and user identifiable. currencies are converted to enable the HR
application to maintain all needed
employee data.
The group of data is referenced by, and Yes. The rule applies.
external to, the application being counted.
The group of data is not maintained by the ~ Yes. The rule applies.
application being counted.
The group of data is maintained in an ILF At first, it is not ¢lear whether this rule
of another application. applies for the cenversion information.
After asking\users, we learn that the
information“is accessed from a wire
servi¢erand is counted as an ILF in the
Curency application. Therefore, the rule
applies.
Because the Currency application provides the conversion rate for the HR
application, the group of currency conversion data is an EIF for the HR
application. Employee’information was previously identified as an ILF.
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Count RETs  Count the number of data element types (DETs) and record element types
and DETs (RETS).

For DETsS, look at each field associated with the conversion EIF and
determine whether the rules apply. The following table shows the summary
analysis of the DET count.

EIF DET Counting Rules Does the Rule Apply?

Coumta DE T foreachumique user
recognizable, non-repeated field maintained
in or retrieved from the ILF or EIF through
the execution of an elementary process.

All fields are user recognizable.

When two applications maintain and/or This data is maintained by, currency
reference the same ILF/EIF, but each system.

maintains/references separate DETs, count

only the DETs being used by each application

to size the ILF/EIF.

Count a DET for each piece of data required
by the user to establish a relationship with
another ILF or EIF.

There is.no-data of this type.

Count one DET for each field.
For RETsS, identify subgroups based-.on the RET counting rules.

\"4
RET Counting Rules \® Does the Rule Apply?
Count a RET for each optional 6t The conversion information is contained
mandatory subgroup of the IEE or EIF. within one entity, therefore there are no
Or subgroups.
If there are no subgreups, count the ILF ~ Because there are no subgroups, count
or EIF as one RET: the conversion information as one RET.

There are-no subgroups; therefore, the conversion information EIF has only
one RET.

The RET and DET totals for the conversion information EIF are shown in
the following table.

RETs DETs

e  Conversion information e Conversion rate

e  (Country

Total 1 RET Total 2 DETs
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Example: Providing Data to Other Applications

User The user has the following requirements for the Currency application:
Requirements Maintain conversion rates for other currencies to U.S. dollars.

e Provide an interface to enable other applications, such as Human

Reconrces to retriava canyvaraian 1nfarmaatian
TCOSO T OTY, tOTOUTI IOV U UUTT Y U S TOT T T OT I troTTs

Identify|EIFs For this example, determine whether the conversion information is an EIF for
the Currency application. The following table shows the summary analysis.

4
EIF Identification Rules Does the Rule Apply? )

The group of data or control informationis  Yes. Users require that the local

logical and user identifiable. currencies exchange rates are available to
enable the Human Reseurces application
to maintain all needed employee data.

The group of data is referenced by, and No. The Cutrency application is being

external to, the application being counted. counted, and)the rates are maintained in
that application.

The group of data is not maintained by the ~ No.\The rates are maintained by Currency

application being counted. application users.

The group of data is maintained in an ILF At first, it is not clear whether the rule

of another application. applies for the conversion information.

After asking users, we learn that the
information is accessed via a wire service
and is counted as an ILF in the Currency
application. This rule does not apply
because the data is maintained within the
application being counted.

The conwversion information is not external to the Currency application;
therefore, it is not counted as an EIF for the currency application.

The conversion information is an ILF for the Currency application based on
the following rules for an ILF:

s—Thedata s atogicat group basedomr the user's view:
e Data is maintained within the Currency application.
e The data is an ILF for the Currency application.

See the previous example in this chapter to review how referencing currency
rates may be counted as an EIF.
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Example: Help Application

User The user requires the Help system to provide:

Requirements 1

. The facility for a user to describe how each window is used to

accomplish each business function available on the window.

The abilitv to r‘hﬂmgp windowz hp]p

The ability to set up a definition, default values, and valid values for¢ach
field in the Human Resources application.

The ability to change field help.

The ability for the Human Resources application to retrieve window gnd
field help for display.
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Data Flow The following diagram illustrates the data flow for this example.
Diagram

User

(2.1 )
Add window help > Add - _ — g:g:,au“rces
Window Help window id, help description Application
J
changes to field id,
WINDOW HELP window 232 N description,
help info . valid values,
Change default values
' Change window help Window Help
L\
(23 field id, descripti
; , ption, FIELD HELP
VY Agd field help - valid values, defaultvalues,
Add Field Help -
) (2.4 h
Ch field hel
' afjge Te’C 1eP Change changes to field help info >$
Field Help
J
Legend:

User or Application 6 Process

I:[ Data Stored ——P» Flow of Data
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Identify EIFs  From the requirements for the Human Resources (HR) application, there are
two groups of data:

e  Window help
e Field help

The following table shows the summary analysis to determine whether
window help is an EIF for the HR application.

EIF Identification Rules Does the Rule Apply? (\‘b
The group of data or control informationis  Yes. Users require a centralized window
logical and user identifiable. help facility to customize help:

The group of data is referenced by, and Yes. The data is externahto the HR
external to, the application being counted. application.

The group of data is not maintained by the ~ Yes. The rule appli€s.
application being counted.

The group of data is maintained in an ILF Yes. It is.counted as an ILF in the Help
of another application. application.

Window help information is an EIF inithe HR application because the
information is retrieved by the HR application. Window help is maintaindd in
the Help application, where it iscounted as an ILF.

The following table shows the summary results of the analysis to determine
whether the field help*is-an EIF.

EIF Identiﬁcatiocr}&fes Does the Rule Apply?

The group of data or control informationis  Yes. Users require a centralized field help

logical anduser identifiable. facility to customize help.

The group of data is referenced by, and Yes. Field help is maintained by the Help

external to, the application being counted. application, therefore, it is external to the
HR application.

The group of data is not maintained by the ~ Yes.
application being counted.

The group of data is maintained in an ILF Yes.
of another application.

Field help information is an EIF in the HR application because the
information is retrieved by the HR application. The field help information is
maintained in the Help system where it is counted as an ILF.
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Count RETs  Count the number of data element types (DETs) and record element types
and DETs (RETS).

For DETsS, look at each field associated with the window and field help and
use the DET counting rules to count DETs.

The fields for window help include:
e  Window identifier

'y Rucinecs fuunction docorintian
Do TS TO T Tt o OO TP troTTs

The following table shows the DET analysis for window help.

EIF DET Counting Rules Does the Rule Apply? ,\021

Count a DET for each unique user
recognizable, non-repeated field maintained
in or retrieved from the ILF or EIF through
the execution of an elementary process.

When two applications maintain and/or This data is maintamed by the Help
reference the same ILF/EIF, but each system.

maintains/references separate DETs, count

only the DETs being used by each application

to size the ILF/EIF.

Count a DET for each piece of data required ~ Thete is no data of this type.
by the user to establish a relationship with
another ILF or EIF.

All fields are user recognizable,

The following list shows the fieldsfor field help:
e Window identifier

e Field indicator

o Field description

e Default values

e Valid values
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The following table shows the DET analysis for field help.
EIF DET Counting Rules Does the Rule Apply?

Count a DET for each unique user
recognizable, non-repeated field maintained
in or retrieved from the ILF or EIF through
the execution of an elementary process.

All fields are user recognizable.

When two applications maintain and/or This data is maintained by the Help
reference the same ILF/EIF, but each system.

maintains/references separate DETs, count

only the DETs being used by each application

to size the ILF/EIF.

Count a DET for each piece of data required
by the user to establish a relationship with
another ILF or EIF.

There is no data of this type.

For RETsS, identify subgroups based on the RET counting rules.

RET Counting Rules Does the Ru]@'}j)ly?
Count a RET for each optional or There are n0 subgroups for either the
mandatory subgroup of the ILF or EIF. window<help or field help EIF.
Or
If there are no subgroups, count the ILF % Because there are no subgroups, count
or EIF as one RET. one RET for each EIF (window help and
field help).

There are no subgroups; therefore, the help information has only one RET|for
each EIF.

The RET and DET totals for the window help EIF are shown in the

following table.
\J
RETs () DETs
o C~Window help information e  Window identifier
e Business function description
Total 1 RET Total 2 DETs
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The RET and DET totals for the field help EIF are shown in the following

table.

RETs

DETs

e Field help information

Window identifier
Field indicator

Field description

Total

1 RET

Total 5 DETs

Default values

Valid values
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Example: Data Conversion

User An organization has purchased a new HR application package. The
Requirements organization is required to convert its employee file from its existing HR
System to a replacement system.

The old system did not provide the capability to maintain employee
dependent information. The dependent information is initialized when
existing employees are migrated to the new application.

Data Model The following diagram shows the data for the two applications:

Old
HR Application

New
HR Application

EMPLOYEE
SALARIED_EMPL
HOURLY_EMPL

EMPLOYEE
SALARIED_EMPL
HOURLY_EMPL

q
/

VA

DEPENDENT

Entity\Type

Attribute Entity Type

E Entity Subtype

—+=6<  Optional One-to-Many Relationship

The employee file from the old HR application is used to add employees t
the new HR application.

=
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Identify EIFs  From the user requirements, determine whether the old employee file is an
EIF. The following table shows the summary analysis.

EIF Identification Rules Does the Rule Apply?

The group of data or control informationis ~ No. The old employee file is not a logical
logical and user identifiable. group of data from the user perspective.
The group ot data 1s referenced by, and No. While 1t 1s external, 1t 1s not

external to, the application being counted. referenced, but it is used as an update.

The group of data is not maintained by the ~ Yes. It is not maintained by the HR
application being counted. application.

The group of data is maintained in an ILF Yes. It is maintained as an ILF¢by-the old
of another application. HR system..

The file of employee information is a transaction file of employee information
that is migrated to the new system. The conversiofiprocess maintains the
employee information after it enters the new HR ‘application boundary.

The old employee file is not a logical group.of data from the new HR
application user perspective, therefore, itds not an EIF. Refer to Chapter 7 to
see how the old employee file may be tounted as an external input.
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Example: Transaction Input File

User The user requires the ability to:
Requirements 1. Add, change, delete, inquire, and report on job information online
2. Add and change job information in batch mode.
Record The following diagram shows the record layout for this example for addin
Layout and changing job information in batch mode.

S

O
j=)

S LWNhRFRFOCOJOOULPWNROWOJIU B W DN FE O

12345678910123456789012345678901234567890123456789012345678901234567890123

2 3 4 5 6 7 8
ADD| 01| SRENG| SENTOR ENGINEER INFORMATION SYSTEMS |05 ]|
aDD| 02| SRENG| 01| STARTS AT PAY GRADE 05
ADD| 02| SRENG| 02 | OTHER PAY GRADES:06 AND 07 |
cuc|o1|sTENG| Nzl
cac|o2|sTENG| 02 |OTHER PAY GRADES:05 AND 06 |

1567
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Record The following table includes descriptions for each record type.
Descriptions
Record Position Description
01 1-3 Transaction type
4-5 Record type
6-10 Job number
11-45 Job name
46-47 Job pay grade
02 1-3 Transaction type
4-5 Record type
6-10 Job ID
11-12 Job description line number
13-41 Job description lines
Identify|EIFs  From the user requirements, determine whether the transaction file is an EIF.
The following table shows the summary analysis:
EIF Identification Rules Dog\@e Rule Apply?
The group of data or control information is ~¢¥Yes. Data is grouped into transactions
logical and user identifiable. which enter the application boundary to
maintain the job ILF.
The group of data is referenced by,@nd Yes. The transaction file is outside the
external to, the application being counted. boundary ready to be processed.
The group of data is not maintained by the ~ No. It is not maintained.
application being counted,
The group of data ds‘maintained in an ILF No. The transactions entering the
of another application. boundary to update the job ILF make up
the elementary processes. There is no
elementary process to update the
transaction file.
There are no EIFs for this example. Refer to Chapter 7 to see the explanation
of how an input transaction file may be counted as an external input.
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Example: Different Users/Different User View

User The HR user requires the ability to maintain information on each new
Requirements employee.

The information that must be maintained by the HR user includes:

PY pmn]nypp 1D
: &

Employee Name

Employee Mailing Address
Employee Pay Grade
Employee Job Title

As a result of creating a new employee record, the employe€’s Pension
Eligibility Date is automatically calculated and saved With the other
employee information.

The Pension user requires the ability to generate a list of employees with
their anticipated Pension Eligibility date.

Data Flow The following diagram shows the dataflow for this example.
Djagram
HR Application . . Pension
: ¢ Application
User
User
: Emp_Id P
: Emp_Name :
: Mailing Address . :
: Pay_Grade . Emp Ti\lame
: ;ZZ;E;IeEIi e : Ty c— Pension_Elig Date
¢ [ Create | | | Employee |———yp{ T EMPIOYCG—— 3>
: el P L1st1ng :
: ((“Employee P :
: Emp_1d P :
; Emp_Name P :
: Mailing Address
Pay_Grade

Job_Title i
Pension_Elig_Date : :
Security_Level Do
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Identify EIFs From a previous HR application example, we know that the employee
information is not an EIF for the HR application.

The following table shows the summary analysis to determine whether the
employee information is an EIF for the Pension application.

EIF Identification Rules Does the Rule Apply?

The group of data or control information1s ~ Yes. The fields are recognized by the
logical and user identifiable. Pension user.

The group of data is referenced by, and Yes. All data is external to the Pension
external to, the application being counted. Application.

The group of data is not maintained by the ~ Yes. The data is not maintained)by the
application being counted. Pension application.

The group of data is maintained in an ILF Yes. The data is maintained by the HR
of another application. application.

The employee information meets all the requirémeénts for an EIF for the
Pension application.

Count RETs  Count the number of data element types (DETs) and record element types
and DETs (RETsS).

For DETS, look at each field.dssociated with the employee EIF for the
Pension application. Use the-DET counting rules to count DETs.

The fields for the employee information include:

Employee ID

Employee Name

Employee Mailing Address
Empleyce Pay Grade
Employee Job Title
Pension Eligibility Date
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The following table shows the DET analysis for employee information for the

Pension application.
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EIF DET Counting Rules

Does the Rule Apply?

Count a DET for each unique user

the execution of an elementary process.

recognizable, non-repeated field maintained
in or retrieved from the ILF or EIF through

Only the Employee Name and the
Pension Eligibility Date are
recognized by the Pension user.

When two applications maintain and/or
reference the same ILF/EIF, but each
maintains/references separate DETs, count

to size the ILF/EIF.

by the user to establish a relationship with
another ILF or EIF.

Count a DET for each piece of data required

Tlha 2 1 41 1

LT IIV 1T VITSTVUIT QPPIIUQLIUIJ Ulll)’ Uuosvo
the Employee Name and the
Pension Eligibility Date.

only the DETs being used by each application

There is no data of this\type.

The following list shows the fields for the employee EIF for the Pension

application:

e Employee Name
e Pension Eligibility Date

For RETsS, identify subgroups based on the RET counting rules.

RET Counting Rules . (2,$

Does the Rule Apply?

Count a RET for each optional or
mandatory subgroup of the-ILF or EIF.

Or

If there are no subgroups, count the ILF
or EIF as one-RET.

There are no subgroups.

Because there are no subgroups, count
one RET for each EIF.

There are no subgroups; therefore the employee information has only one

RET.

The RET and DET totals for the Employee EIF in the Pension applicatign.

RETs

DETs

e Employee information

e  Employee Name

e  Pension Eligibility Date

Total 1 RET

Total 2 DETs
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Example: Multiple Data Uses

User The HR user requires the ability to generate a listing of all of the employees.

Requirements The information that must be displayed for each employee includes:

e Employee ID

o Emnlovee Nlame
ProYyee—=y
Data Flow The following diagram shows the data flow for this example.
Diagra
HR Application
User
Emp_Id
: Emp_Name :
: Mailing Address Y :
: Pain.rade o Emp_ID
: ;Zl;;;l::eEli Date Print Empl Emp:Nam)eé
¢ | Create | | | Employee g 11T EMPIOYCE :
: - Listing :
: | Employee :
: Emp_Id :
: Emp_Name .
Mailing Address.
Pay_Grade.
Job_Tiitke

Pension~Elig_Date
Security Level
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Identify EIFs  The following table shows the summary analysis to determine whether the
employee information that is used to create the employee listing is an EIF for
the HR application.

EIF Identification Rules Does the Rule Apply?

The group of data or control informationis  Yes. All data is recognized by the user.
logical and user identifiable.

The group of data is referenced by, and No. The data and the process of
external to, the application being counted. producing the employee listing is not
external to the HR application.

The group of data is not maintained by the ~ No. The data is maintained.by,the
application being counted. application.

The group of data is maintained in an ILF Not applicable.
of another application.

The employee listing information used for €reating the employee informatjon
is not an EIF for the HR application.
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Summary of EIFs, RETs and DETs Counted

This section summarizes the EIFs, RETs, and DETs counted before
calculating the complexity and contribution to the unadjusted function point

count.
Summafyof  The following table shows the EIF count for the HR application. It also 1ists
ElFs the data that was not counted.
Identifigd
EIFs Identified Not Counted ({1
e Location information e Old HR system employee data
e Conversion information e Transaction Input File
e  Window help e Employee listing information
e Field help
The following table shows the EIF count for the®ension application. It also
lists the data that was not counted.
N
EIFs Identified Not @f%nted
e Employee information
Summafy The RET and DET counts for the HR application are recorded in the
RET/DE[T following table.
Count
)
EIFs “’ . RETs DETs
Location information 1 6
Conversion information 1 2
Window help information 1 2
Fieldthelp information 1 5
The RET and DET counts for the Pension application are recorded in the
following table.
EIFs RETSs DETs
Employee information 1 2
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EIF Complexity and Contribution

This section describes the final steps to determine EIF complexity and
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contribution to the unadjusted function point count.

The final steps are to:

1. Rate the EIE r‘nmplpyif\/

function point count.

2. Translate the complexity to unadjusted function points.

3. Calculate the external interface files' contribution to the total unadjuste

Rate EIF The functional complexity is rated as low, average, or high. The following
Complexity = RET/DET matrix rates the EIF complexity.

1to 19 DETs 20 to 50 DF{I’S\‘O_ 51 or more DETs
1 RET Low Low Average
2 to S RETs Low Average High
6 or more RETSs Average High High

Legend:
RET = Record Element Type
DET = Data Element Type

HR application.
) Functional
EIFs <\ RETSs DETs Complexity
Location.information 1 6 Low
Conyersion information 1 2 Low
Window help information 1 2 Low
Field help information 1 5 Low

d

A

The following table shows the functional complexity for each EIF within the
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Translate The following table is used to translate the functional complexity to
ElFs unadjusted function point counts.
Functional Complexity Rating Unadjusted Function Points
Low 5
Average 7
High 10
The complexity is recorded in the table in the following section.
Calculate EIF The following table shows the total contribution for the EIF functiontype
Contribution within the HR application.
Function Functional Complexity nctlon
Type Complexity Totals %l"ype Totals
EIF 4 Low 20
0 Average 0
0  High 0
20
This total will be recorded on a table that lists all the function types. The final
total for all functien types is the unadjusted function point count.
The Appendix(includes a table to record the totals for all function types.
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Introduction

Cc

bntents

Transactional functions represent the functionality provided to the user for the
processing of data by an application. Transactional-functions are defined gs
external inputs (EIs), external outputs (EOs), and external inquiries (EQs)

This chapter defines EI, EO, and EQ transactional functions and includes the
associated function point counting rules;ahd procedures. The chapter
concludes with detailed examples for:¢ach function.

This chapter includes the following sections:

Topic See Pape
Definitions. Els, EOsand EQs 7-3
External Inputs 7-3
External Qutputs 7-3
External ;inquiry 7-3
Summary of the Functions Performed by Els, EOs and EQs 7-4
Definitions for Embedded Terms 7-5
Summary of Processing Logic Used by Els, EOs and EQs 7-8
EI/EO/EQ Counting Rules 7-9
Summary of Counting Procedures 7-9

Continued on next page
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Topic See Page
Elementary Process Identification Rules 7-10
Transactional Functions Counting Rules 7-11
Primary Intent Description for Els 7-11
Externa Input Counting Rules 7-11
Drim.qry Lntent Dm“ripfinn for EQsand EQs 7-12
Shared EO and EQ Counting Rules 7-12
Additional External Output Counting Rules 7-12
Additional External Inquiry Counting Rules 7:13
Complexity and Contribution Definitions and Rules 7-13
FTR Definition 7-13
DET Definition 7-13
El Complexity and Contribution Rules 7-14
FTR Rules for an EI 7-14
DET Rules for an EI 7-14
EO/EQ Complexity and Contribution Rules 7-16
Shared FTR Rules for EOs and EQs 7-16
Additional FTR Rules for an EO 7-16
Shared DET Rules for EOstand EQs 7-16
El, EO and EQ Counting Procedures 7-18
Procedure Diagram 7-18
| dentification(Procedures 7-19
Complexity-and Contribution Procedures 7-21
Hintste'Help with Counting El's, EOsand EQs 7-24
Additional Hintsto Help Counting EOs and EQs 7-26
Elementary Process | dentification Examples 7-27
EI/EO/EQ Counting Examples 7-45
El Counting Examples 7-52
EO Counting Examples 7-89
EQ Counting Examples 7-123
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Definitions: Els, EOs and EQs

This section includes the definitions of Els, EOs and EQs. Embedded terms
within the definitions are defined, and examples are included throughout this
definition section.

Ekternal Inputs

An external input (EI) is an elementary process that processes data Or control
information that comes from outside the application boundary. Ahe primayy
intent of an EI is to maintain one or more ILFs and/or to alter-the behavior| of
the system.

Ekternal Outputs

An external output (EO) is an elementary procéss that sends data or contrdl
information outside the application boundary. The primary intent of an
external output is to present information-{e,a user through processing logic
other than, or in addition to, the retrieval*of data or control information . The
processing logic must contain at least-one mathematical formula or
calculation, or create derived data” An external output may also maintain pne
or more ILFs and/or alter the behavior of the system.

Ekternal Inquiry

An external inquiry(EQ) is an elementary process that sends data or contrpl
information outside the application boundary. The primary intent of an
external inquiry is to present information to a user through the retrieval of
data or eontrol information from an ILF of EIF. The processing logic confains
no mathematical formulas or calculations, and creates no derived data. Ng
ILE-1s maintained during the processing, nor is the behavior of the system
altered.
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Summary of the Functions Performed by Els, EOs and EQs

The main difference between the transactional function types is their primary
intent. The table below summarizes functions that may be performed by each
transactional function type, and specifies the primary intent of each. Note the
primary intent for an EI—this is the main difference from EOs and EQs.
Some of the differences between EOs and EQs are that an EO may perform

the functions of altering the behavior of the system or maintaining one or
more ILFs when performing the primary intent of presenting information tg
the user. Other differences are identified in the section below that
summarizes forms of processing logic used by each transactional funetion.

Transactional Function Type:

Function: El EO EQ
Alter the behavior of the system PI F N/A
Maintain one or more ILFs Pl F N/A
Present information to a user F PI PI
Legend:

PI the primary intent of the transactional function type

F a function of the transactional function type, but is not the primary

intent and is sometimes present

N/A  the function is not-allowed by the transactional function type
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Definitions for Embedded Terms

Elementary
Process

Cc

The following paragraphs further define Els, EOs and EQs by defining terms
used within the above definitions.

An elementary process is the smallest unit of activity that is meaningful to the
user(s).

bntrol

Information

mintained

UFer

For example, a user requires the ability to add a new employee to the IIl
application. The user definition of employee includes salary and dependent
information. From the user perspective, the smallest unit of activity}is'to gdd
a new employee. Adding one of the pieces of information, such as’salary ¢r
dependent, is not an activity that would qualify as an elementary process.

The elementary process must be self-contained and leay€ the business of the
application being counted in a consistent state.

For example, the user requirements to add an empleyee include setting up
salary and dependent's information. If all the employee information is not
added, an employee has not yet been created: Adding some of the informdtion
alone leaves the business of adding an eniployee in an inconsistent state. If
both the employee salary and dependent information is added, this unit of
activity is completed and the business’is left in a consistent state.

Control Information is data that influences an elementary process of the
application being counted: \/t specifies what, when, or how data is to be
processed.

For example, someorie in the payroll department establishes payment cycles to
schedule when thé employees for each location are to be paid. The paymg¢nt
cycle, or schedule, contains timing information that affects when the
elementaty)process of paying employees occurs.

Theterm maintained is the ability to modify data through an elementary
process.

Examples include, but are not limited to, add, change, delete, populate, reyise,
update, assign, and create.

A user is any person that specifies Functional User Requirements and/or apy

person or thing that communicates or iteracts with the software at any time.

Examples include people within the HR department who interact with the
application to set up employees, and the Benefits application that interacts
with the HR application to receive information about employees’ dependents.
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Processing Processing logic is defined as requirements specifically requested by the user
Logic to complete an elementary process. Those requirements may include the
following actions:
1. Validations are performed
For example, when adding a new employee to an organization, the
employee process has processing logic that validates the information being
added.
2. Mathematical formulas and calculations are performed
For example, when reporting on all employees within an organization the
process includes calculating the total number of salaried employees,
hourly employees and all employees.
3. Equivalent values are converted
For example, an elementary process references currency cofwersion rates
from US dollars to other currencies. The conversion is.accomplished by
retrieving values from tables, so calculations need not-be performed.
4. Data is filtered and selected by using specified«riteria to compare
multiple sets of data
For example, to generate a list of employees by assignment, an elementary
process compares the job number of a,job assignment to select and lists
the appropriate employees with that'assignment.
5. Conditions are analyzed to determine which are applicable
For example, processing logic exercised by the elementary process when
an employee is added and will depend on whether an employee is paid
based on salary or hours worked.
6. One or more ILEs are updated
For example,-when adding an employee, the elementary process updates
the employee ILF to maintain the employee data.
7. One-ormore ILFs or EIFs are referenced
Por’example, when adding an employee, the currency EIF is referenced to
use the correct US dollar conversion rate to determine an employee’s
hourly rate.
8. Data or control information is retrieved
For example, to view a list of possible pay grades, pay grade information
is retrieved.
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9. Derived data is created by transforming existing data to create additional
data

For example, to determine (derive) a patient’s registration number (e.g.,
SMIJOO01), the following data is concatenated:

e the first three letters of the patient’s last name (e.g., SMI for Smith)

e the first two letter of the patient’s first name (e.g., JO for John)

TAN A

Py PYRTTCE AL PN e 0 caarabcanimkabar{otarting wath
v 0\4\1MU11VU 1IITUIIITUvI \uuux I-1116 \AS 4298 UL/

10. Behavior of the system is altered

For example, the behavior of the elementary process of paying-employges
is altered when a change is made to pay them every other Friday versug on
the 15th and the last day of the month.

11. Prepare and present information outside the boundaty
For example, a list of employees displayed for the user.

12. Capability exists to accept data or control ififormation that enters the
application boundary

For example, a user enters several pieces of information to add a customer
order to the system.

13. Data is resorted or rearranged
For example, a user requests the list of employees in alphabetical ordet.

Note: Resorting or rearranging a set of data does not impact the
identification’of the type or uniqueness of atransactional functjon.
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Summary of Processing Logic Used by Els, EOs and EQs

The following table summarizes which forms of processing logic may be
performed by Els, EOs, and EQs. For each transactional function type, certain
types of processing logic must be performed to accomplish the primary intent
of that type.

Transactiomal Furnctiomat-Type:
Form of Processing Logic: EIl EO EQ
1. Validations are performed C C ¢
2. Mathematical formula and calculations c m* n
are performed
3. Equivalent values are converted c c Cc
4. Data is filtered and selected by using
specified criteria to compare multiple c c c
sets of data
5. Conditions are analyzed to determine G c c
which are applicable
6. At least one ILF is updated m* m* n
7. Atleast one ILF or EIF is referenced m
8. Data or control information is retrieved m
9. Derived data is created Cc m* n
10. Behavior of the system is altered m* m* n
11. Prepare and present information outside c m m
the boundary
12. Capability to accept-data or control m c c
information that enters the application
boundary.
13. Resorting of rearranging a set of data C Cc c
Legend:
m itismandatory that the function type perform the form of processing
logic
m¥ ‘it is mandatory that the function type perform at least one of these (m*)
forms of processing logic
¢ the function type can perform the form of processing logic, but it is not
mandatory

n function type cannot perform the form of processing logic
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EI/EO/EQ Counting Rules

This section defines the rules that apply when counting Els, EOs and EQs.

Summary of Counting Procedures

: A S

EQ counting procedures.
Note: The detailed procedures begin on page 7-18.
The EIL, EO and EQ counting procedures include the following st€ps:

Step

Action

1

Identify the elementary processes.

2

Determine the primary intent of the identified elementary process¢

and classify as an EI, EO, or, EQ/

Validate against the tranisaction (EI, EO, EQ) identification rules.

Determine the transaction (EI, EO, EQ) complexity.

Determine thé transaction (EI, EO, EQ) contribution to the
unadjustedfunction point count.

The rules are explained in the following paragraphs.
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Elementary Process ldentification Rules

To identify elementary processes, look for user activities occurring in the
application.

All of the following counting rules must apply for the process to be identified
as an elementary process.

o The process is the smallest unit of activity that is meaningful to the user.

o The process is self-contained and leaves the business of the application in
a consistent state.
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Transactional Functions Counting Rules

To classify each elementary process, determine which of the primary intent
descriptions apply, and use the associated rules to identify a specific
transactional function type.

Primsa M3 nten > the
Intent behavior of the system.

Description

far Els

External For each elementary process that has a primary intent to mdintain one or njore
Input ILFs or to alter the behavior of the system, apply the following rules to
Counting determine if the function should be classified as an exterhal input. All of the
Rules rules must apply for the elementary process to be eounted as a unique

occurrence of an external input.

o The data or control information is received from outside the applicatio
boundary.

=

o At least one ILF is maintained if the data entering the boundary is not
control information that alterscthe behavior of the system.

o For the identified process;'one of the following three statements must
apply:

- Processing logic¢-s unique from the processing logic performed by
other externalinputs for the application.

— The set of’data elements identified is different from the sets identifjed
for gther external inputs for the application.

— (The ILFs or EIFs referenced are different from the files referenced by
other external inputs in the application.
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Primary The primary intent of the elementary process is to present information to a
Intent user.

Description

for EOs and

EQs

Shared EO For each elementary process that has a primary intent to present information

and EQ W
Counting classified as an external output or external inquiry. All of the rules must

Rules apply for the elementary process to be counted as a unique occurrence of an

external output or external inquiry.

o The function sends data or control information external to the application
boundary.

a For the identified process, one of the following three statéments must
apply:

- Processing logic is unique from the processing-logic performed by
other external outputs or external inquiriesfor the application.

— The set of data elements identified is different from the sets identified
for other external outputs and external inquiries in the application.

— The ILFs or EIFs referenced aredifferent from the files referenced by
other external outputs and external inquiries in the application.

AdditiOTal In addition to adhering to all shared EO and EQ rules, one of the following

Externa rules must apply for the eleinentary process to be counted as a unique external
Output output.
gz:';nstmg o The processinglogic of the elementary process contains at least one

mathematieal formula or calculation.
o The processing logic of the elementary process creates derived data.
o Théeprocessing logic of the elementary process maintains at least one ILF.

a_“The processing logic of the elementary process alters the behavior of the
system.
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In addition to adhering to all shared EO and EQ rules, all of the following
rules must apply for the elementary process to be counted as a unique external

inquiry.

]

The processing logic of the elementary process retrieves data or control
information from an ILF or EIF.

The processing logic of the elementary process does not contain a

mathamatical fornanla o cala]ots Ao
IIIAUIVIIIOUIVAT TUTIIITUIA Ul valilvuaiauivilil.

FTR
Definition

DET
Definition

Complexity and Contribution Definitions and Rules

The number of Els, EOs, and EQs and their relative functional complexities
determine the contribution of the transactional functions to the unadjusted
function point count.

Assign each identified EI, EO and EQ a functional complexity based on the
number of file types referenced (FTRs) and data element types (DETs).

A file type referenced 1s

A ddta element type 1s a unique user recognizable, non-repeated field.

The processing logic of the elementary process does not create derived
data.

The processing logic of the elementary process does not maintain an IILF.

The processing logic of the elementary process does not alter the behayior
of the system.

An internal {ogical file read or maintained by a transactional function ¢r

An external interface file read by a transactional function
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El This section defines FTR and DET rules used to determine the complexity
Complexity and contribution of external inputs.

and

Contribution

Rules

FTR Rules for The following rules apply when counting FTRs:
an EI

o Count an FTR for each ILF maintained.

o Count an FTR for each ILF or EIF read during the processing of the
external input.

a Count only one FTR for each ILF that is both maintained and read:

DET Rules for The following rules apply when counting DETs:

an EI a Count one DET for each user recognizable, non-repgated field that enters

or exits the application boundary and is required to‘complete the external
input.

For example, job name and pay grade are two fields that the user provides
when adding a job.

0 Do not count fields that are retrieved.6r derived by the system and stored
on an ILF during the elementary process if the fields did not cross the
application boundary.

For example, when the customer order is added to the system, the unit
price is automatically refrieved for each ordered item and stored on the
billing record. The(unit price would not be counted as a DET for the EI
because it did net'cross the boundary when the user adds the customer
order.

For example; in order to maintain the US hourly rate for hourly employees
working in other countries with other currencies, the local hourly rate is
provided by the user. During the processing of all the pieces of data
provided to add an employee, a conversion rate is retrieved from the
currency system to calculate the US hourly rate. The calculated US hourly
rate is maintained on the employee ILF as a result of adding the employee.
The US hourly rate would not be counted as a DET for the EI because it
does not enter the boundary, but is internally calculated (i.e., it is derived
data).
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o Count one DET for the capability to send a system response message
outside the application boundary to indicate an error occurred during
processing, confirm that processing is complete or verify that processing
should continue.

For example, if a user tries to add an existing employee to a Human
Resources application, the system generates one of several error messages
and the incorrect field is highlighted. Count one DET that includes all
the system responses which indicate the error conditions, confirm that
processing is complete or verify that processing should continue.

o Count one DET for the ability to specify an action to be taken even if
there are multiple methods for invoking the same logical process.

For example, if the user can initiate the adding of an employee clicking on
the OK button or by pressing a PF key, count one DET fer the ability tp
initiate the process.
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EO/EQ This section defines FTR and DET rules used to determine the complexity
Complexity and contribution of external outputs and external inquiries.

and

Contribution

Rules

Shared TR The following rule applies when counting FTRs for both EOs and EQs:

Rules for EOs a Count one FTR for each ILF or EIF read during the processing of thé

and EQ elementary process.
Additional The following additional rules apply when counting FTRs forEOs:
FTR Rules for o . .

EO o Count one FTR for each ILF maintained during the processing of the
an

elementary process.

o Count only one FTR for each ILF that is both maintained and read during
the elementary process.

Shared DET The following rules apply when counting DETs for both EOs and EQs.
Rules for EOs

o Count one DET for each user recognizable, non-repeated field that enters
and EQs

the application boundary-and is required to specify when, what and/or how
the data is to be retrieved or generated by the elementary process.

For example (EQ/EQ), to generate a list of employees, employee name is a
field the usef provides when indicating which employees to list.

o Count one DET for each user recognizable, non-repeated field that exits
the beundary.

Eorexample (EO/EQ), a text message may be a single word, sentence, or
phrase—a line or paragraph included on a report to indicate an
explanatory comment counts as a single DET.

For example (EO/EQ), an account number or date physically stored in
multiple fields is counted as one DET when it is required as a single piece
of information.

For example (EO/EQ), a pie chart might have a category label and a
numerical equivalent in a graphical output. Count two DETs —one for
designating the category and one for the numerical value.

o Ifa DET both enters and exits the boundary, count it only once for the
elementary process.
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o Count one DET for the capability to send a system response message
outside the application boundary to indicate an error occurred during
processing, confirm that processing is complete or verify that processing
should continue.

For example (EO/EQ), if a user tries to request a listing, but does not have
access to the information, count one DET for the system response.

o Count one DET for the ability to specify an action to be taken even if

thara ara anltin]g saath ade £ o g tha corna 1ogioa] enoaca
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For example (EO/EQ), if the user can initiate the generation of a report by
clicking on the OK button or by pressing a PF key, count one DET for|the
ability to initiate the report.

o Do not count fields that are retrieved or derived by the system and stored
on an ILF during the elementary process if the fields did not cross the
application boundary.

For example (EO), when a paycheck is printed;a status field on the
employee ILF is updated to indicate that the‘check has been printed. Do
not count the status field as a DET sincéit did not cross the boundary.

0 Do not count literals as DETs.

For example (EO/EQ), literals ihclude report titles, screen or panel
identification, column headings, and field titles.

o Do not count paging varidbles or system-generated stamps.

For example (EO/EQ);'system-generated variables and stamps include

- Page number$
- Positioning information such as "Rows 37 to 54 of 211"

- Paging commands such as previous, next, and paging arrows on a (jUI
application

~_) Date and time fields if they are displayed.
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El, EO and EQ Counting Procedures

This section includes detailed explanations of EI, EO and EQ counting

procedures.
Procedure Diagram
The following diagram shows the high-level procedure for counting Els, BOs
and EQs:
\/iali(.iale Determine Déterniine
Functions that g;}nsl EI . ET
—Maintain an ILF or Counti —cOmplexity conftribution
Alter Behavior of ouIl g 4 5
the System ru3es
Identify Perfor.m Validate, Determine Determine|
Count Identify Primary caIC}x]allons‘ Agalinst EO EO
Transactional Elementary intent of —  derive data, EO complexity contributior
Function Processes Elementary = updatean ILF, Counting 4 5
Types I Processes orallers.yslem Rules
and behavior 3
Classify
Functions that
Present
— Information to the™]
Userand
Do not Validate Determine Determing
Perform Against EQ EQ
L calculations, EQ complexity —  contributi¢n
derive data, Counting 4 5
update an ILF, Rules
oralter system 3
behavior
The following paragraphs explain the steps for each activity.
7-18

© ISO/IEC 2003 — All rights reserved


https://standardsiso.com/api/?name=6de65c6f7780ad42d9096c6f7b81e5b6

ISO/IEC 20926:2003(E)

Identification Procedures

Follow these steps to identify Els, EOs and EQs:

Step Action Rule Set(s) to Use Page
#
1 Identify Elementary Elementary Process 7-10
Processes Identification Rules

Identify Primary Intent of Transactional Funetion Type

2
Elementary Processes, and ~ Counting Rule$ | Primary Intenft
classify as an EI, EO, or Descriptions. for:
EQ.
o Elg 7-111
o  _EOs and EQs 7-1p

For the Elementary Processes where the Primaty Intent is to maintain an ILF o
to alter the behavior of the system:

3 Validate against the EI Transactional Function
identification rules: Type Counting Rules:
e External Input 7-1ft

Counting Rules

4 Determine EI Complexity Refer to Complexity and ~ 7-2|l
Contribution Procedures

5 Determine EI Contribution 7-2B

Refer to Complexity and
Contribution Procedures

For the Elementary Processes where the Primary Intent is to present informatio
to thie\user and that perform calculations, derive data, update an ILF, or alter th¢
behavior of the system.

=]

3 Validate against the EO Transactional Function Type
identification rules. Counting Rules:

e Shared EO and EQ 7-1p

Counting Rules

e Additional EQ 7-1p
Counting Rules

Continued on next page
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Step Action Rule Set(s) to Use Page
#
4 Determine EO Complexity = Refer to Complexity and ~ 7-22

Contribution Procedures

5 Determine EO Contribution Refer to Complexity and  7-23
Comtribution Procedures
For the Elementary Processes where the Primary Intent is to present information
to the user and that do not perform calculations, derive data, update an ILF, or
alter the behavior of the system.

3 Validate against the EQ Transactional Function
identification rules. Type Counting Rules:
e Shared EO and EQ 7-12
Counting Rules

e Additional EQ 7-13
Counting Rules
4 Determine EQ Complexity = Referto Complexity and  7-22
Contribution Procedures
5 Determine EQ Contribution<»Refer to Complexity and  7-23

Contribution Procedures
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Complexity and Contribution Procedures

Follow these steps to calculate EI, EO and EQ complexity and contribution to
the unadjusted function point count:

Step Complexity Procedure

4 I:‘vh\....al It
XterRar tHputs:

Use the Complexity Definitions and Rules for Els that begin’on
page 7-16 to identify and count the number of FTRs and 'DETs

Rate the complexity of the EI using the following-complexity

matrix.
1to 4 DET S®0yIS DET 16 or more DET
0to1FTR Low Low Average
|2 FTRs Low Average High |
|3 or more FTRs Average High High |
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Step Complexity Procedure

4 External Outputs and External Inquiries:

Use the Complexity Definitions and Rules for EOs or EQs that
begin on page 7-16 to identify and count the number of FTRs and
DETs.

Rate the complexity of the EOs or EQs using the following
complexity matrix. Remember {0 use the cumulative number of
FTRs and DETs, ignoring duplicates, to rate the complexity.

1to SDET 6to 19 DET 20 or more DET

0to1FTR Low Low Average
|2 to 3 FTRs Low Average High |
|4 or more FTRs Average High High |
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Step Contribution Procedure

5 External Inputs and External Inquiries:

Use the following table to translate the EI or EQ complexity to
unadjusted function points.

Functional Complexity Rating Unadjusted Function Points

Low 3
| Average 4 |
| High 6 |
Step Contribution Procedure
5 External Outputs:

Use the following tabléyto translate the EO to unadjusted
function points.

Functional Complexity Rating Unadjusted Function Points

Low 4
| Average 5 |
| High 7 |
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Hints to Help with Counting Els, EOs and EQs

The following hints may help you apply the EI, EO and EQ counting rules.
Caution: The hints are not rules and should not be used as rules.

rd e e fremtiont P

— Look at the work flow.

- Identify where the user and other application interfaces occur in(the
process functional decomposition.

e s the process the smallest unit of activity from the user perspective?
- Look at the different paper or on-line forms used.
- Review the ILFs to identify how the user groups the)information.

- Identify where the user and other application inferfaces occur in the
process functional decomposition.

- Look at what happened in the manual system.

- Note that one physical input or transaction file or screen can, when
viewed logically, correspond to*a:niumber of Els, EOs or EQs.

- Note that two or more physieal input or transaction files or screens can
correspond to one EI, EQ or EQ if the processing logic is identical.

o s the process self-contained and does it leave the business in a consistent
state?

- Review othettexternal inputs, external outputs and external inquiries to
understand how the user works with the information.

- Workthrough the process diagram to get hints.
- Icook at what happened in the manual system.
2-Check for consistency with other decisions.
) Is the processing logic unique from other Els, EOs and EQs?

- Identify batch inputs or outputs based on the processing logic required.

anmranaberthat corfina arranrean ot o ot L Jo4o I 0 ot ool
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processing logic unique.

e Are the data elements different from those for other Els, EOs or EQs?

— If the data elements appear to be a subset of the data elements of
another EI, EO, or EQ, be sure two elementary processes are required
by the user—one for the main data elements and one for the subsets.

e Identify the primary intent of the elementary process before classifying it
as an El, EO, or EQ.
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e Identification of the elementary process(es) is based on a joint
understanding or interpretation of the requirements between the user and
the developers.

e Each element in a functional decomposition may not map to a unique
elementary process.

e The identification of the elementary processes requires interpretation of
the user requirements.

e Count only one FTR for each ILF/EIF referenced even if the ILF/EIF:Has
multiple RETs.
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Additional Hints to Help Counting EOs and EQs

e s the process the smallest unit of activity from the user perspective?

- An EO or EQ can be triggered by a process inside the application
boundary.

For example, the user requires that a report of all changed employee
pay rates be sent to the budgeting area every 8 hours based on an
internal clock.

Situation A.  The report contains employee name, SSN, and hourly
pay rate which are all retrieved from the empléyee file.
This is the smallest unit of activity from thé user’s
perspective, contains no mathematical formulas or
calculations, and no ILF is maintainedin the process.
This is one EQ.

Situation B.  The report contains employee name, SSN, and hourly
pay rate which are all retri€ved from the employee file.
The report also includes’the percentage pay change for
the employee which is-ealculated from the data on the
employee file. This'is the smallest unit of activity
from the user’s:perspective, and no ILF is maintained
in the process;*However, since the process contains a
mathematical formula, this is one EO.

- Derived data for an EOdoes not have to be displayed on the output.

For example, eachimonth, a report is generated listing all employees
due for appraisal’in the next 30 days. The records are selected by
calculatingsnext appraisal date based on the employee’s last appraisal
date, whiceh is a field on the employee file, and the current date plus 30
days:~T'his would be counted as one EO, and not as an EQ.
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Elementary Process Identification Examples

Introduction  This section uses several examples to illustrate procedures for identifying

elementary processes.
Contents This section includes the following eXamples:
Topic See Pape

Summary Descriptions of\Elementary Process | dentification 7-28
Counting Examples

Example: New Employee/Dependent Data 7-29
Example: Print aCheck/Mark It Paid 7-32
Example: \tiew Job Assignments 7-34
Examplé& HPrint Job Assignments/Save Criteria 7-37
Example: Employee/Interview Information 7-39
Example: Employee/License Information 7-42

© ISO/IEC 2003 — All rights reserved 7-27


https://standardsiso.com/api/?name=6de65c6f7780ad42d9096c6f7b81e5b6

ISO/IEC 20926:2003(E)

Summary Descriptions of Elementary Process

Identification Counting Examples

The examples for elementary process identification are described in the

following table.

Example Summary Description Page
New Employee/  This example shows that multiple processes 7-29
Dependent Data ~ can make up one elementary process.
Print a Check/ This example illustrates the concept of primary~ 7-32
Mark It Paid intent of an elementary process.
View Job This example shows that entering selection 7-34
Assignments criteria for a report is not an elementary

process.
Print Job This example shows explicitly)saving selection 7-37
Assignments/ criteria for a later use is a separate elementary
Save Criteria process.
Employee/ This illustrates another example of multiple 7-39
Interview processes making-up one elementary process.
Information
Employee/ This is athitd example of multiple processes 7-42
License making-p one elementary process.
Information

7-28
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Example: New Employee/Dependent Data

User If a user adds a new employee, the user is required to enter

Requirements 1. employee setup (basic) data and

2. dependent information if the number of dependents is greater than

U1V,

A transaction file is created during the update of the employee information.
This transaction file is sent periodically to the Benefits System.

Adding Determine whether adding the employee information without.the associatgd
Employee dependent information is an elementary process.
Information The following table shows the analysis.
wjthout
Dependent
Information
Elementary Process Counting Rules Doesthe Rule Apply?
The process is the smallest unit of activity. No, when an employee has dependentq, the
that is meaningful to the user. dependent’ s information must be incluged
to represent the user requirement to adgl an
employee.
The process is self-contained-and leaves the No, when an employee has dependentgthe
business of the applicationin a consistent businessis not in a consistent state after
state. entering only the employee information.

Adding the émployee information without the associated dependent
information does not meet the requirements of an elementary process.
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Adding only  Determine whether adding only the dependent information without the

Dependent employee information is an elementary process.
Information The following table shows the analysis.
Elementary Process Counting Rules Doesthe Rule Apply?
The process is the smallest unit of activity No, this activity is apparently not
thet-tsmeaninofut-tothetser meantngfut-tothetserbecatseitcan
not be executed independent of
maintaining an employee.
The processis self-contained and leaves the Not Applicable.
business of the application in a consistent
state.
Adding the dependent information without the associated employee
information does not meet the requirements of an elementary process.
Adding @n For an employee who has dependents, determine whether adding the
Employge employee information with the associated dependent information is an
with elementary process.
Dependta.nt The following table shows the analysis.
Information
Elementary Process Counting Rules Doesthe Rule Apply?
The process is the smallest unit of‘activity Y es, together employee and dependent
that is meaningful to the user. information are used to add an
employee to the HR system.
The process is self-contained and leavesthe  Yes, this process is meaningful by
business of the application in a consistent itself and all necessary information is
state. added to the HR application so the
businessis|eft in a consistent state
(update file can be created and sent to
Benefits system).
Adding the employee information with the dependent information meets the
requirements of an elementary process.
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Send the Determine whether sending the transactions file to the Benefits System is an
Transaction additional elementary process.

Eg(:l;cf)itt:e The following table shows the analysis.

System

Elementary Process Counting Rules Doesthe Rule Apply?

The process is the smallest unit of activity Yes, thisinternally triggered process

that is meaningful to the user. reflects a separate user requirement
that could have been implemented-as
an independent process.

The processis self-contained and leavesthe  Yes, this process is selfecontained,

business of the application in a consistent and after the creation ofthe record on

state. the transaction filethat is used to
update the Bengfits application, the
system isin'agonsistent state.

Sending the transaction file to the Benefits System meets the requirements of
an elementary process.

Conclusions There could be different implementations of the user requirement to add
dependent(s) to an employee..For example:

e adata entry field called' Number of Dependents on the employee scree
which triggers the'display of the dependent screen

=}

¢ a button which displays the dependent’s screen

e amenu item on the employee screen which displays the dependent’s
screen

o the possibility to enter dependent(s) on the employee screen

Irtespective of the implementation, there is still one elementary process,
adding employee including dependents.
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Example: Print a Check/Mark It Paid

User Print a check and, as a result, mark the account as paid. All data printed on
Requirements the check is already stored in the check file.

The following diagram shows the data flow for this example.

DATE,

P || w0 19

DOLLARS

BOB JONES 2048

Print check

FIRST NATIONAL BANK

1200 2100 BB ?PPOIFIBUOPEN 2IE)

%X

Check ILF
Check Number
Check Amount
Recipient
Account Paid Indicator

Marking the  Determine whether-marking the account as paid is an elementary process.

Account as The following table shows the analysis.

Paid
Eleméntary Process Counting Rules Doesthe Rule Apply?
Theprocessis the smallest unit of activity No, together the printing and marking
that is meaningful to the user. the field are required to print the
check.

The processis self-contained and leavesthe  No, the process is not meaningful by
DUSMESS of the apptication T a consStent TtSetfand bothare requiTed:
state.

Marking the account as paid does not meet the requirements for an elementary
process.
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Printing the  Determine whether printing the check and marking the account as paid is an
Check and elementary process.

Marking the The following table shows the analysis.

Account as

Paid
Elementary Process Counting Rules Doesthe Rule Apply?
The processis the smallest unit of activity Y es, together the printing and marking
that 1S meaningi Ul to the User . theTield are requited to print the

check.

The processis self-contained and leavesthe  Yes, the process is meaningful by,
business of the application in a consistent itself and both printing and-marking
state. are required to complete the'process.

Printing the check and marking the account as paid megtsthe requirements for
an Elementary Process.

The user requirement is to print the check. Marking the field Account Paid
Indicator is part of the printing process. Printinig and marking together are the
smallest unit of activity that is meaningful-o the user. The entire process|s
self-contained and |eaves the business of/the application in a consistent state.
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Example: View Job Assignments

User View a list of the job assignments within a date range. The user will be able
Requirements to enter the selection criteria. There is no requirement to store the selection
criteria once the report has been generated.
The following diagram shows the data flow for this example.
— Assignment List Criteria
Empployee ID | Print |
Save |
Start Date |
Engl Data | Cancgl |
N
Job Assignment List
S Date Empld Assignmient
aye ) Print Job TSN
Criteria Assignment List ? 1/13/1997 0103 XXX XKARAK
2/1/1997 0109 VYYYYYYWYYY
2/12/1997 0106 77277277777
PR
Report Criteria ILF Job Assignment ILF
Userid Empld
s];:rr}[p]l;;t Agsigiiment Date
ar (&) H
End Date Assignment
Report ID
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teria

The following table shows the analysis.

ISO/IEC 20926:2003(E)

Determine whether entering the selection criteria (without viewing the job
assignments) is an elementary process.

Elementary Process Counting Rules

Doesthe Rule Apply?

The processis the smallest unit of activity

No, together entering the selection

VLew Job

signments

dloodk H N Ry
a To TTSa mTigrur tu uic uscr .

The processis self-contained and leaves the
business of the application in a consistent

state.

uituiaculd ViCVV;IIu ahSt QIC|C\4ui|cu'
to be meaningful to the user.

No, it is not self-contained because’it
cannot be performed independently of
viewing the list.

Entering the selection criteria without viewing the job assignments does n
meet the requirements for an elementary process.

Determine if viewing the job assignments (without entering the selection

criteria) is an elementary process.

The following table shows the analysis.

Dt

Elementary Process Counting Rules

Doesthe Rule Apply?

that is meaningful to the user.

stete.

The process is the smallest unit ofactivity

The process is self-contained and leaves the
business of the application in a consistent

No, together entering the selection
criteriaand viewing alist are required
to be meaningful to the user.

No, it is not self-contained because it
cannot be performed independently by
entering the selection criteria

Viewing the job assignments without entering the selection criteriadoesn
meet the requirements for an el ementary process.
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Enter Determine whether entering the selection criteria and viewing the job
Selection assignments is an elementary process.
Criteria and

View Job The following table shows the analysis.

Assignments

Elementary Process Counting Rules Doesthe Rule Apply?

The process is the smallest unit of activity Y es, together entering the selection
that is meaningful to the user. criteriaand viewing alist are required
to be meaningful to the user.

The processis self-contained and leavesthe  Yes, it is self-contained because both
business of the application in a consistent have to be performed to leave the
state. businessin a consistent state.

Entering the selection criteria and viewing the job assignments meets the
criteriafor an elementary process.

Control information is the input side of an EO or EQCThe request specifying
what and/or how data is to be retrieved or generated is part of the elementary
process to provide the user data and is not an elementary process itself.

Entering the selection criterion is not the smallest unit of activity that is
meaningful to the user. It is not self-contained because it cannot be performed
independently of producing the report. Entering the selection criteria and
generating the report together comprise the smallest unit of activity that is
meaningful to the user, is self-eontained and leaves the business in a
consistent state.
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Example:

User
Requirements

ISO/IEC 20926:2003(E)

Print Job Assignments/Save Criteria

Print a list of job assignments between a date range. The user will be able to
enter the selection criteria. There is a requirement to enable the user to save
the selection criteria for later use.

The following diagram shows the data flow for this example.

Assignment List Criteria

Employee ID

Start Date
End Data

Print |

| Save |

Job Assignment List
Date Empld Assignmgnt
Sa've ) Print Job s
Criteria Assignment List i 1/13/1997 0103 XXXKXXXXIXX
: 2/1/1997 0109 YYYYYYYYYyy
¢ T : 2/12/1997 0106 772772777472
Report (;ﬁteria ILF Job Assignnient ILF
Userid Empid
Slfmtp ll)it Assignment Date
ar € As’ H t
End Date sienmen
ReportID
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Save
Selectio
Criteria

n

Determine whether saving the selection criteria (without printing the job
assignments) is an elementary process.

The following table shows the analysis.

Elementary Process Counting Rules Doesthe Rule Apply?

The process is the smallest unit of activity Y es, saving the selection criteriais the

Print Job

Assignr]

hents

dloodk H N Ry 1] ok P (I H ol
al To TTSa mTigrur tu uic uscr . SHTIATCOL AULUVILY AT TS TTICATITIyrur tu

the user.

The processis self-contained and leavesthe  Yes, saving the selection criteria can
business of the application in a consistent be performed independently of
state. printing alist of job assignments.

Saving the selection criteria without printing the job assignments.tdoes meet
the requirements for an elementary process.

Determine whether printing the job assignments, whether or not the selection
criteria, is saved, is an elementary process.

The following table shows the analysis.

Elementary Process Counting Rules DPoesthe Rule Apply?

The process is the smallest unit of activity Yes, printing alist of activity isthe

that is meaningful to the user. smallest activity that is meaningful to
the user.

The process is self-contained andleavesthe  Yes, printing alist of activity can be

business of the applicationina consistent performed independently of viewing a

state. list of job assignments.

Printing the job assignments together with saving the selection criteriais an
elementary (process.

The entering of selection criteria is indeed meaningful to the user because the
usercan explicitly save the criteria. Either printing the report or saving the
critetia can be performed independently, and both leave the business in a
oonsistent state.

Both processes, storing the selection criteria, and generating the report, are

Qp]f‘_{‘nnfqinpd’ are mpaningﬁﬂ to the h11qinpqe7 and leave the business in a

consistent state. According to the Elementary Process Identification Rules,
there are two Elementary Processes.
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Example:

User
Requirements

Employee/interview Information

ISO/IEC 20926:2003(E)

When adding a new employee, in addition to the employee’s personal data
(i.e., Social Security Number, surname, address, etc.), the employee’s

interview details must be entered. The interview information includes the

IMterviewer s Name, the interview date, and the interviewer S COMIMEnts,

The following diagram shows the data flow for this example.

— | Create Employee

Employee SSN |

Surname [

Address |

Create
Employee

—| Add Interview Details

Interviewer Name

Cancel

|
Interview Date |
|

Interviewer €omments

Employee ILF
SSN
Surname
Address

Interviewer Name
Interview Date
Interviewer Comments
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Entering the Determine whether entering only the employee’s personal information is an
Employee’s  Elementary Process.

Personal The following table shows the analysis.
Data
Elementary Process Counting Rules Doesthe Rule Apply?
The process is the smallest unit of activity No, together entering the employee’s
that 1s meanrngrul to the user. personal data and entering employee’s
interview details are required to be
meaningful to the user.
The processis self-contained and leavesthe  No, it is not self-contained because it ‘€annot
business of the application in a consistent be performed independently of entering the
state. employee’s interview detail.
Entering the employee' s personal information without entering the interview
details does not meet the requirements for an elementary‘process.
Enterin Determine if entering only the employee’s interview details is an elementary
EmponEe’s process.
'"terY'e The following table shows the analysis.
Details
Elementary Process Counting Rules Doesthe Rule Apply?
The process is the smallest unit of activity No, together entering the employee’'s
that is meaningful to the user. personal data and entering employee’'s

interview details are required to be
meaningful to the user.

The process is self-cofitained and leavesthe  No, it is not self-contained because it

business of the application in a consistent cannot be performed independently of
state. entering the employee’ s personal
data.

Entering the employee' sinterview details without the personal data does not
meet the requirements for an el ementary process.
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Entering the Determine whether entering the employee’s personal data along with the
Employee’s interview details is an elementary process.
Personal . .
The following table shows the analysis.
Data and 8 y
Interview
Details
Elommontary:, Dracnce Corintine Dol Ao DaoccthaRula A D
ElementaryProcess-Ceunting-Rules BeestheRule-Apphy=
The processis the smallest unit of activity Y es, together entering the employee’s
that is meaningful to the user. personal data and entering employee’s
interview details are requireddto’be
meaningful to the user.
The processis self-contained and leavesthe  Yes, it is self-contained because it
business of the application in a consistent leaves the business.of the application
state. being counted ina’consistent state.
Conclusion If two input processes are always sequential’and dependent (step one and s

two are mandatory), then there is one elefnentary process and one function|.

A new employee cannot be recorded until both the employee’s personnel ¢
and the employee’s interview details'are entered. Entering the employee’s
personnel data alone is not the smallest unit of activity that is meaningful {
user in the business and doeshot leave the business of the application in a
consistent state.

According to the Elementary Process identification rules, there is only ong
Elementary Process.

tep

Jata

0Oa
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Example:

User
Requirements

Employee/License Information

When adding a new employee, the employee data is entered for Social
Security Number, name, address, and whether or not the employee has a

driver’s license. If the employee does have a driver’s license, a secondary

Process must be compieted to record the empioyee s driver s ficense number,
classification(s), and expiration date.

The following diagram shows the data flow for this example.

— | Create Employee

Employee SSN |

| Create

| Cancel

Surhame [
i |
Driver’s License |
License Number |
Yes Classification |
Expiration Date |
Y
N
[
Driver’s
Create License?
Employee
I

No

- \ Add License Information

| Return

'

Add License
Information

|
v

Employee ILF
SSN
Surname
Address
Driver’s License
License Number
Classification
Expiration Date
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Adding an Determine whether adding only the employee’s personal information is an
Employee elementary process for an employee who does not have a driver’s license.
WI?h No The following table show the analysis.
Drivers
License
Elementary Process Counting Rules Doesthe Rule Apply?
The process is the smallest unit of activity Y es, adding an employeeisthe
that is meaningful to the user. smallest activity and is meaningful(to
the user.
The processis self-contained and leavesthe  Yes, it is self-contained, because
business of the application in a consistent adding an employee |eavesithe
state. business of the application being
counted in a consistent state.
Adding the employee information without adding:the license information
does meet the requirements of an elementary pfocess for an employee without
adriverslicense.
Adding Determine whether entering the driyets-license information without the
Lrlfcense employee’s personal information is an elementary process.
Information

The following table shows the analysis.

Elementary Process Counting Rules Doesthe Rule Apply?
The processis the smallest unit of activity No, recording the employeelicenseis
that is meaningful to'the user. not possible without the activity of

adding an employee, therefore it is not
meaningful to the user.

The processis self-contained and leavesthe  No, it is not self-contained because it

business of the application in a consistent cannot be performed independently by
state! entering the employee's personal
data

Entering the drivers license information without entering the employee’s
personal information does not meet the requirements for an el ementary
process.
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Adding Determine whether entering an employee’s personal information together with
Employee the associated license information is an elementary process.
and License

. The following table shows the analysis.
Information

Elementary Process Counting Rules Doesthe Rule Apply?

The process is the smallest unit of activity Y es, adding an employee and

that 1S meaningrul 1o the User. recording the employee license 15 the
smallest activity and is meaningful to
the user.

The processis self-contained and leavesthe  Yes, it is self-contained, because

business of the application in a consistent adding an employee and recording’the

state. employee license leaves the business

of the application being counted in a
consistent state.

Conclugion  If two input processes are always sequential and dependent, but the second
process is optional (but is mandatory if it applies),.then there is one
elementary process.

There is one Elementary Process, Adding Employee. If an employee does not
have a license the step “Add License Information” is not relevant. If an
employee does have a driver’s license;:a secondary screen must be completed
to complete the Elementary Process.and leave the business of the application
in a consistent state
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EI/EO/EQ Counting Examples

Introduction  This section uses a Human Resources.(HR) application to illustrate
procedures used to count transactional functions. In addition to this section,
examples are in the Case Studies included in the complementary IFPUG
documentation.

Caution: The examples inthis section and throughout the manual have two
purposes:

1. To illustrate how the function point counting rules are appli¢d
for a given set of user requirements.

2. To enable you to practice using the counting procedures.

Eacli ¢counter must:

¢ Analyze the specific user requirements that apply for each project or
application being counted, and

¢ Count based on those requirements.
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Contents This section explains the organization of the examples and includes detailed
examples for each transactional function.

Topic See Page
Organization of the Counting Examples 7-47
El Counting Examples 7-52
EO Counting Examples 7-89
EQ Counting Examples 7-123
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Organization of the Counting Examples

This section explains how the examples are presented.

Outline of the Organization

The following list outlines the sequence of information in the detailed
examples.

For each example:

e The Els, EOs, and EQs are identified.
e The FTRs and DETs that make up the functional complexity are counted.
For all the examples combined:

e [tems that were counted and not counted/as Els, EOs, or EQs are
summarized.

-+

e The complexity and contribution-te the unadjusted function point cour
are determined for all identifiéd Els, EOs, or EQs.

Diagram of the Organization

The following diagtam illustrates the organization of the examples.

Example — Example — Example
Identify Els Identify EOs Identify EQs
Qount FTRY/DETs Count FTRs/DETs Count FTRs/DETs Summary Complexity/
All EIs’/EO$EQs Identified Contribution
All FTRS/DETS Counted All EISEO$EQs
Identified
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Count for Each Example

Each example includes the following components:

e Basis for the count

Toll h 41 bt 1
hd 1dUICS dPpPlylilg UIC COULIULLE TUITS
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Diagram of Components

The following diagram illustrates the components for each example and the
flow of information.

Basis for the Count
User Requirements
1. XXXXXXXXXXXXXXX
2. XXXXXXXXXXXXXXX
3. XXXXXXXXXXXXXXX
=1 4 K
Ifl 7'y
#‘
\ 4
Y
< >
Rules Tables l
Identify EIl, EO, or EQ
Counting Rules Does the Rule Apply?
XXX HXXXXXXX XXX XXX Yes or No. Explanation...
XXXXXHXXHXXXXXXXXXEXXXKKXXKXX Yes or No. Explanation...
XXXXXXXXXXXXKHXKXKXXXXXXXXK Yes or No. Explanation...
XXXXXXXXXKXKXEXXXXXXXXXXKXXK Yes or No. Explanation...

l

For Each Identified El, EO, or EQ
Count FTRs and DETs

Counting Rules Does the Rule Apply?
XXXXXXXXXXXXXXXXKXX Explanation...
XXXHXXXXXXXXXXXXXXXXK Explanation...
XXXXHXXXXXXXXXXXXXXX Explanation...
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Basis for the The basis for the count begins each example. As shown in the diagram of
Count components, the count may be based on the following components included in
the examples:

e User requirements
e Data and process models

e Windows, screens, or reports

Note: All components in the diagram are not included in all examples. In
some examples, the requirements stand alone as the basis for the
count. Other examples include a data or process model, windows;
screens, and reports.

Rules Tpbles The analysis to identify functions is presented in a table that lists the counting
rules for the function type. The rules are applied to the components that make
up the basis for the count. The analysis is explained in th©table in the column
"Does the Rule Apply?"

Note: If all the rules apply, the example is counted as an EI, EO, or EQ.

The next tables show the rules and explanation for types that make up the
complexity for each function type identified.

Summary of Els/EOs/EQs Identified

After all the rules are applied for each example, a summary section lists what
was counted and what wasnot counted.

Complexity and Contribution for All EIs/EOs/EQs

The last s€etion in the examples is the calculation of the complexity and
contribution to the unadjusted function point count.
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Shared Rules for All Transactional Function Types

The process to analyze all the examples follows the process described earlier in this chapter. Steps of
the process are concerned with applying the rules for identifying Elementary Processes, the Primary
Intent and the classification of the Transactional Function type into EI, EO, or EQ. The following
taples 1St the rules that must be appiied:

Elementary Processing Counting Rules Doesthe Rule Apply?

Tlhe process is the smallest unit of activity that is meaningful to the user.

Tlhe process is self-contained and |eaves the business of the application in a
cpnsistent state.

The answer to both questions must be ‘YES’ for the Transactional. Function to be an Elemertary
Process.

Brimary Intent
El To maintain an ILF or alter the behavior of the system.
EO To present information to a uset.

It presents data that is calculated or derived, it updates 1 or more ILFs, qr it
alters the behavior of the-system.

EQ To present information to a user.

It presents only data that is retrieved from 1 or more ILFs or EIFs.

Use the description that best-matches the primary intent of the Transactional Function type tp
ddtermine whether it is’an EI, EO or EQ. This can be determined by careful and accurate
inferpretation of the user requirements for the function.
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El Counting Examples
Introdug¢tion  This section uses a Human Resources (HR) application to illustrate
procedures to count external inputs. In addition to this s€etion, examples are
in the Case Studies.
Contents This section includes the following examples:
Topic See Page
Summary Descriptions of EI Counting Examples 7-53
Example: Control Information 7-54
Example: Screen Input 7-58
Example: Batch with Multiple Els and Duplicate Els 7-62
Example: Correctinng-Suspended Transactions 7-66
Example: EI with Multiple File Types Referenced 7-70
Example,. Data Conversion 7-74
Example: Referencing Data from Another Application 7-77
Example: El with Screen Output - 1 7-79
Example: El with Screen Output - 2 7-82
Summary of Els, FTRs and DETs Counted 7-86

-
-
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Summary Descriptions of EI Counting Examples

The examples for external inputs are listed and described in the following

table.

Example Summary Description Page

Control Information This example looks at control information used ~ 7+54
for reporting.

Screen Input This example illustrates counting an online add 7-58
transaction via a screen.

Batch with Multiple Els This example shows how to count a-transaction 7-62

and Duplicate Els file with multiple types or formatted-tecord
types.

Correcting Suspended This example illustrates.Counting making 7-66

Transactions corrections to jobs suspénded to a file during
batch processing of.adding or changing jobs.

EI with Multiple File This examplesitliistrates using a data flow 7-70

Types Referenced diagram to_count an external input that
references,multiple files.

Data Conversion This example shows how to count the process of  7-74
converting a group of data to a new format with
additional data elements.

Referencing Data from This example looks at why an external interface ~ 7-77

Another Application file (discussed in Chapter 6) is not counted as an
external input.

EI with Screen Output —1 ~ This example illustrates an EI with a calculated ~ 7-79
field that is displayed.

El'with Screen Output —2  This example illustrates an EI with a calculated ~ 7-82
field and embedded EQs.
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Example: Control Information

User The user requires the ability to control how and when assignment reports are
Requirements printed. The following list shows the specific user requirements for
generating the report:

1. Control the following aspects of report processing:

e Sort sequence
e Printer port
e  Whether or not to generate a microfiche copy
e  Whether or not to generate a paper copy
2. Save the job assignment reporting controls.
3. Make and save changes.

4. Send a message to confirm that the controls for the assignment reports
have been added or changed, and that the report is being generated.

Note: This example shows only the requirement to add the group of
assignment report control information. The Case Studies illustrate
counting the entire user requirement.

7-54 © ISO/IEC 2003 — All rights reserved


https://standardsiso.com/api/?name=6de65c6f7780ad42d9096c6f7b81e5b6

ISO/IEC 20926:2003(E)

Example The following Job Assignments Report window is used to establish controls
Window for reporting assignments.
— | Human Resources System | < | <
Employee Jobs Assignments Locations Help

- | Job Asssignments Report

Sort Sequence —

Job ID

El Employee Number

El Employee Name
Identify with 1,2 & 3

Printer Port
() LPT1
()LPT2
il
|:| Generate Michrofiche Copy

|Z Generate Paper Copy

JR-1
Processes report requést
Returns to pull down menu
Restores previous values

Step 1. Identify the Elementary Pracess

Does the Transactional Function-meet the requirementsof an | Yes.
Elementary Process?

Step 2. Determine the Primary Intent, and Classify

Does the Transaetional Function satisfy the Primary Intent of Yes. The primary intent if to
an EI? maintain an ILF.
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Step 3. Validate against the EI Counting Rules

EI Counting Rules

Does the Rule Apply?

The data or control information is received from outside the
application boundary.

At least on
boundary i
of the systg

e ILF is maintained if the data entering the

Yes.

The data entering the boundary will eventually be

5 not control information that alters the behavior
m.

used as control data. It 1s business data stored on the
Report Control ILF.

For the ideptified process, one of the following three
statements jmust apply:
e  Procegsing logic is unique from the processing logic Yes. No other EI has been identified that-performs
perforined by other external inputs for the application. this function.
e The sqt of data elements identified is different from the ~ Not applicable.
sets identified for other external inputs for the
applichtion.
e  The Il|Fs or EIFs referenced are different from the files  Not applicable.
referenced by other external inputs in the application.
Conclusion: There is 1 EI.
Step 4. Determine the Complexity
FTR Counting Rules Does the Rule Apply?
Cdunt an FTR for each ILF maintajned. The report control ILF is maintained.
Cdunt an FTR for each ILF or EIE read during  The report control ILF is read.

thg

Ca

md

processing of the external input.

unt only one FTR fer'each ILF that is both The report control ILF is maintained and read. It is
intained and read. counted only once.

Conclusion:) The FTR count is 1.
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DET Counting Rules Does the Rule Apply?

Count one DET for each user recognizable, Sort Sequence, Printer Port, Output Format.
non-repeated field that enters or exits the

application boundary and is required to

complete the external input.

Do not count fields that are retrieved or derived  Not applicable.
by the system and stored on an ILF during the

C‘lClllCllLdIy PIOCCSS lf LhC ﬁcldb dld T1I0U CIOSS

the application boundary.

Count one DET for the capability to send a User message.
system response message outside the

application boundary to indicate an error

occurred during processing, confirm that

processing is complete or verify that processing

should continue.

Count one DET for the ability to specify an OK button.
action to be taken even if there are multiple
methods for invoking the same logical process.

Conclusion: The DET count is 5.

Complexity
| 1 FTR and 5 DETs. | Complexity is Low |

Step 5. Determine the Contribution
| Cqntribution is 1 Low Complexity EI | 3 FP |
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Example: Screen Input

User The user requires the ability to

Requirements Add job information online

: ittt ot |

may be corrected online

e Save job information added
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Example The following Job Data screen is used to add a new job.
Screen

Action: 7=Prior 8=Following 9=Save

Job Data

Job number: RD15379305

Job name: May Issue - Print Covers

Pay grade: JRNYO5A

Line No Job Description

01 Print Covers 4-Up, Lacquer Finish.

Fl=Help F7=Scroll up F8=Scroll down F1l2=Cancel

Enter: returns to calling screen. F12: returns to calling screen.
F1: shows screen or field level help. Action 7: shows prior job data, if present.
F7: scrolls up 10 job description lines; Action 8: shows following job data, if present.
F8: scrolls\down 10 job description lines.

Step 1. Identify the Elementary Process

Does the Transactional Function meet the requirementsof an | Yes.
Elementary Process?

Step 2. Determine.the Primary Intent, and Classify

Does the Transactional Function satisfy the Primary Intent of Yes. The primary intent if to
an EI? maintain an ILF.
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Step 3. Validate against the EI Counting Rules

The following table shows the summary analysis of the user requirements
using the EI data counting rules for the function, add a new job.

EI CountingRules————————————————————————Does-the Rule-Apply?

The data
applicatio

At least o
boundary
of the sys

For the id|
statement

e  Procgq
perfo

e The s
sets i

appli

referd

r control information is received from outside the
n boundary.

he ILF is maintained if the data entering the
is not control information that alters the behavior
em.

entified process, one of the following three
5 must apply:

ssing logic is unique from the processing logic
rmed by other external inputs for the application.

et of data elements identified is different from the
Hentified for other external inputs for the
Cation.

e The ILFs or EIFs referenced are different from the files

nced by other external inputs in the application.

Yes. Job data is received across the boundary.

Yes, the Job ILF is maintained.

Yes. The requirement‘to generate an error log
makes the function unique.

Not applicable

Not‘applicable.

Conclugion: Adding ajobis1El.
Refer t¢ the Case Studies to see how the chiange and del ete requirements and associated
screens pre counted.
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Step 4. Determine the Complexity

FTR Counting Rules Does the Rule Apply?

Count an FTR for each ILF maintained. The job ILF is read and updated.

Count an FTR for each ILF or EIF read during ~ The job ILF is read.
the processing of the external input.

Count only one FTR for each ILF that is both The job ILF is maintained and read, but it is countefl
maintained and read. only once.

Conclusion: The FTR count is 1.

DET Counting Rules Does the Rule Apply?

Count one DET for each user recognizable, Job number,\Job name,

non-repeated field that enters or exits the Job pay grade,

application boundary and is required to Job deseription line number (Repeated),
complete the external input. Job-description line (Repeated).

Do not count fields that are retrieved or derived” Not applicable.
by the system and stored on an ILF during.the

elementary process if the fields did not Cross

the application boundary.

Count one DET for the capability.fo send a Error messages.
system response message outside the

application boundary to indicate an error

occurred during proceSsing, confirm that

processing is complete or verify that processing

should continug!

Count one DEF for the ability to specify an Add action.
action tobe-taken even if there are multiple
methods™for invoking the same logical process.

Conclusion: The total DET count is 7.

Complexity
[ 1 FTR and 7 DETs. | Complexity is Low |

Step 5. Determine the Contribution
| Contribution is 1 Low Complexity EI | 3 FP |
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Example: Batch with Multiple Els and Duplicate Els

User The user requires the ability to

Requirements Add and change job information in batch mode.

Note: The focus of this example is adding a job in batch mode. The

prey, 1ous examnle looked at the online mode. The Case Studies
by

illustrate counting all user requirements for adding jobs in both onling
and batch modes.

Constryction It was decided that during the batch process, any jobs not successfully
Requiregments updated would error into a suspense file, which will be separately
maintained. (See next example)

Record The following diagram shows the record layout for this example.
Layout

12345678910123456789012345678901234567890123456890123456789012345678901234567

O
o

1 2 3 4 5 & 7 8
ADD| 01| SRENG| SENTOR ENGINEER INFORMATION SYSTEMS |05 ]|
aDD| 02| SRENG| 01 | STARTS AT PAY GRADE 05
ADD| 02| SRENG| 02 | OTHER PAY GRADES:06 ANDM7 |
cuc|o3|sTENG| loal
caG|04|sTENG| 02 |OTHER PAY GRADES:(@S“AND 06 |

S LWNhRFRFOCOJOOULPWNRFROOJIU B W DN FE O
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Record The following table includes descriptions for each record type.
Descriptions

Record Position Description

01 1-3 Transaction type
4-5 Record type
0-10 Job number
11-45 Job name
46-47 Job pay grade

02 1-3 Transaction type
4-5 Record type
6-10 Job number
11-12 Description line number
13-41 Description line

Where Record Types are:

01 Add record for a new job

02 Add record for descriptions’of a new job

Step 1. Identify the Elementary Priocess - Transaction Type 01

Does the Transactional Function meet the requirementsof an | No. A job without a
Elementary Process? description is not meaningfl
to the user.

Step 1. IdentifydheElementary Process - Transaction Type 02

Does the Transactional Function meet the requirements of an | No. A description cannot exist
Elementary. Process? without the job it is describ|ng.
The data would be inconsigent.

Step 1. Identify the Elementary Process - Transaction Types1 + 2

Does the Transactional Function meet the requirements of an | Yes. Job and description are
Elementary Process? meaningful to the user.
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Step 2. Determine the Primary Intent, and Classify

Does the Transactional Function satisfy the Primary Intent of

an EI?

Yes. The primary intent is to
maintain an ILF.

Step 3. Validate against the EI Counting Rules

For the id|
statement

Procq
perfo

The {
sets i

appli

entified process, one of the following three
5 must apply:

ssing logic is unique from the processing logic
rmed by other external inputs for the application.

et of data elements identified is different from the
Hentified for other external inputs for the
Cation.

The ILFs or EIFs referenced are different from the files

referd

nced by other external inputs in the application.

1|1 Does the Rule Apply for combination of "Add
EI Counting Rules Job Record 01 and Add Job Record 022"

The data ¢r control information is received from outside the ~ Yes.

applicatign boundary.

At least ohe ILF is maintained if the data entering the Job, Suspended Job.

boundarylis not control information that alters the behavior

of the sysfem.

Yes. This function is unique from the on-line case,
however differéntyvalidation rules apply, and there
is a requirement concerning suspended jobs in the
event of a failure.

Not applicable.

Not applicable.

Conclus

Step 4. 1

ion: The combined TransactionType 01 + 02 is 1 EL

unt an F TR for each ILF or EIF read during the
cessing.of the external input.

ufit-only one FTR for each ILF that is both

Determine the Complexity
FTR Counting Rules Does the Rule Apply?
Cdunt an FTR foréach ILF maintained. Job, Suspended Job.

Job.

The job ILF is maintained and read, but it is

mntamed and read.

counted only once.

Conclusion: The FTR count is 2.
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DET Counting Rules

Does the Rule Apply?

Count one DET for each user recognizable,
non-repeated field that enters or exits the
application boundary and is required to
complete the external input.

Do not count fields that are retrieved or derived
by the system and stored on an ILF during the

Job number, Job name,

Job pay grade,

Job description line number (Repeated),
Job description line (Repeated).

Record Type is physical therefore not counted.

Not applicable.

St

elementary process if the fields did not cross
the application boundary.

Count one DET for the capability to send a
system response message outside the
application boundary to indicate an error
occurred during processing, confirm that
processing is complete or verify that processing
should continue.

Count one DET for the ability to specify an
action to be taken even if there are multiple
methods for invoking the same logical process.

Not applicable. Errors are recorded in a suspense fi

Transaction type.

o

Conclusion: The DET count for adding a job is 6.

Complexity

[ 2 FTRs and 6 DETs.

| Complexity is Average

ep S. Determine the Contribution

|Cc

ntribution is 1 Average Complexity EI

| 4 FP
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Example: Correcting Suspended Transactions

User It was decided that during the batch process that any jobs not successfully
Requirements updated would error into a suspense. The user requires a screen to access
and edit the transactions that are incorrect.

Note: The focus of this example is only the requirement to correct
suspended transactions. The Case Studies illustrate counting the
entire user requirement.
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Data Flow The following diagram shows the data flow for this example.
Diagram

Job and Job Description A

Report (microfiche)
User -
Job and Job Description A
- A Report (hardcopy)
job_#, job_name, pay_grade, line_#, desc job_#, job_name, pay_grade,
desc, total jobs
(2.4
- - Inquire Job
job_# - (25 N
job_name, - > Report Job
pay_grade, desc job_#,
! job_name, pay_grade, desc
—>
JOB/JOB DESC 27 ~
add
Y ‘ jobinfol Add Job in batch
suspended job
Add job transactions > >
(2.8 A
’ id. iof§ ob # p JOB SUYSPENSE
id, job“name, job #, pay grade,
Change job transactions Change Job in batch dre >
(2.9 A
v 2
Maintain corrected job
Add ,Change, and Delete suspended job transactions Suspended Job |
_/

Step 1. Identify the Elementary Process

Does the Transactional Function meet the requirementsof an | Yes.
Elementary Process?

Step 2. Determine the Primary Intent, and Classify

Does the. Transactional Function satisfy the Primary Intent of

Yes. The primary intent if to
an EI?

maintain an ILF.
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Step 3. Validate against the EI Counting Rules

EI Counting Rules

Does the Rule Apply for the Suspense File?

The data or control information is received from outside the
application boundary.

At least on
boundary i
of the systg

For the ide
statements

e  Procey

Yes. Data for correcting the transaction in error is
received across the boundary.

e TCF TS Taimtaimed 1f the data emerimg the
K not control information that alters the behavior
m.

ntified process, one of the following three
must apply:

sing logic is unique from the processing logic

Yes. The suspense tile 1s updated.

Yes. No other EI has been identified that performs

performed by other external inputs for the application. this function.
e The sqt of data elements identified is different from the ~ Not applicable.
sets identified for other external inputs for the
applichtion.
e The II}Fs or EIFs referenced are different from the files  Not applicable:
refereficed by other external inputs in the application.
Conclusipn: There is 1 EIL.
Step 4. Determine the Complexity
FTR Counting Rules Does the Rule Apply?
Cdunt an FTR for each ILF maintained. Job Suspense.

Cq
thd

mdg

unt an FTR for each ILF or EIF read during
processing of the external/input.

unt only one FTR fory¢ach ILF that is both
intained and read.

Job Suspense.

Job Suspense is maintained and referenced, but it is
counted only once.

Conclusion: FTR countis 1.
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DET Counting Rules Does the Rule Apply?

Count one DET for each user recognizable, Transactign type, Job number, Job name, Job pay grade,
non-repeated field that enters or exits the Job descr%p@on l}ne number (Repeated),

application boundary and is required to Job description line (Repeated).

complete the external input. The Record Type is physical and is, therefore, not

nnnnn ted—AH other flialdc ara ycar racognizabla
HHtea—rrr-otheHerasafre-HUsertecoghtiaore-

Do not count fields that are retrieved or derived  Not applicable.
by the system and stored on an ILF during the

elementary process if the fields did not cross

the application boundary.

Count one DET for the capability to send a There are no messages.
system response message outside the

application boundary to indicate an error

occurred during processing, confirm that

processing is complete or verify that processing

should continue.

Count one DET for the ability to specify an Enter key.
action to be taken even if there are multiple
methods for invoking the same logical process.

Conclusion: The DET count is 7. Note thatthe transaction type is spaced within Jolp
Suspense and may be maintained by the user.

Complexity
| 1 FTR and 7 DETs. | Complexity is Low |

Step 5. Determine the Contribution
| Cqntribution is 1 Low Complexity EI | 3 FP |
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Example: El with Multiple File Types Referenced

User The user requires the ability to add job assignments.

Requirements Note: The focus of this example is only the requirement to add job

assignments. The Case Studies illustrate counting the entire user
requirement.

Exampl The following diagram shows an example of the window to add job
Window assignments.

114

<Pp

- | Human Resources System |v |

Employee Jobs Assignments Locations Help

— | Employee Assignments

0 — | Job Assignment Data

| Mark | | Manship |

| 345-67-8901 |

[ Main Plant | [urRca |

Job Number | RD15379305 | May Issue - Print Covers |

i Salary  |.17.28

|
Date [ 03/27/93 |
|
|

Performance Rating | Satisfactory

AE-4
Shows prior job record for employee, if present
Shows following job record for employee, if present
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The following diagram shows the data flow for the job assignment process.

Data Flow
Diagram
-
lssn, job_#, effective_date, perf_rating, salary
ﬁ» Add
Job Assgnmt <
EMPL
job_name <+——hame
JOB
ssn, :
job_ #, job_name
effective_date,
perf_rating, salary
v v V
Change
Job Assgnmt effective_date, JOB ASSGNMT

ssn, old job_#,
new job_#,

perf_rating, salary

effective_date, perf_rating, salary

User ssn, job_#

Delete
Job Assgnmt

job assgnmt info

User

Jk

ssn, name, job_#, job_name, effective_date,

User or Application

A ‘ Job Assgnmt

:;flzcr;ivgggfatrz’ting salaty; perf_rating

JOB Report

ASSGNMT Job Assgnmt

name
Ssn, name
EMPL.
< JoB job_#,
iob name job_name

Legend:

Job Assignments Report (hardcopy)
job_#, job_name, ssn, name,
total_employees_for_job

A —
1

Data Stored

——P» Flow of Data
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Step 1. Identify the Elementary Process

Does the Transactional Function meet the requirementsof an | Yes.

Elementary Process?

Step 2. Determine the Primary Intent, and Classify

Does the Transactional Function satisfy the Primary Intent of Yes. The primary intent is to

an EI?

maintain an ILF.

Step 3. Validate against the EI Counting Rules

EI Countipg Rules Does the Rule Apply?
The data of control information is received from outside the ~ Yes.

applicatior] boundary.

At least on
boundary i
of the systg

For the ide
statements

e ILF is maintained if the data entering the
5 not control information that alters the behavior
m.

ntified process, one of the following three
must apply:

e  Procegsing logic is unique from the processing logic

perfor]
e The s¢
sets id
applic
e Thell

referet

med by other external inputs for the application.

t of data elements identified is different fromthe
entified for other external inputs for the
htion.

Fs or EIFs referenced are different from the files
iced by other external inputs ip-the*application.

Yes. The Job Assignment ILF is maintained.

Yes. No other EI has beeen identified that performs
this function.

Not applicable.

Not applicable.

Conclusi

bn: There is 1 EL
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Step 4. Determine the Complexity

FTR Counting Rules Does the Rule Apply?

Count an FTR for each ILF maintained. Job Assignment.

Count an FTR for each ILF or EIF read during  Job assignment is read.

the processing of the external input. The employee ILF is read to ensure that employee exists

and to display employee name

The job ILF is read to ensure that the job exists-and|to
display job name.

Count only one FTR for each ILF that is both Job assignment is both maintained and read, but it if
maintained and read. counted only once.

Conclusion: The FTR count is 3

DET Counting Rules Does the Rule Apply?
Count one DET for each user recognizable, Social secutity, humber, Job number, Effective date
non-repeated field that enters or exits the Salary, Petformance rating.

application boundary and is required to
complete the external input.

Do not count fields that are retrieved or derived yFhere are no fields of this type.
by the system and stored on an ILF during the

elementary process if the fields did not cross

the application boundary.

Count one DET for the capability to sgnd’a Error message.
system response message outside the

application boundary to indicate.an error

occurred during processing,iconfirm that

processing is complete or-verify that processing

should continue.

Count one DET for the ability to specify an A command key is required to save the transaction.
action to be taken-even if there are multiple
methods for-ifivoking the same logical process.

Conclusion: The total DET count is 7.

Complexity
i SFIRKand / DETs. i Complexity 1s High |

Step 5. Determine the Contribution
| Contribution is 1 High Complexity EI | 6 FP |
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Example: Data Conversion

User

The user has purchased a new HR application package. The user requires the

Requirements ability to migrate existing employee information to the new application.

The old system did not let the user maintain employee dependent's
information. The dependent's information is initialized when existing
employees are migrated to the new application.

Note: Chapter 9 explains how this one-time data conversion is included in
the project function point counts but excluded from the application
counts.

Data The following diagram shows the data for the old and new applicatiens.
Diagrams
i old o New 3
! HR Application b HR Application |
| EMPLOYEE i 1 EMPLOYEE i
: SALARIED_EMPL | ! SALARIED_EMPL |
| HOURLY_EMPL Lo HOURLY_EMPL |
: o \ |
i i i DEPENDENT i
Step 1. Identify the Elementar y-Process
Does the [Transactional Function meet the requirementsof an | Yes.
Elementary Process?
Step 2. Determine the Primary Intent, and Classify
Does thg Transactional Function satisfy the Primary Intent of Yes. The primary intent is to
an EI? maintain an ILF.
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Step 3. Validate against the EI Counting Rules

EI Counting Rules Does the Rule Apply?

The data or control information is received from outside the ~ Yes. Data from the employee file of the old HR
application boundary. application crosses the boundary.

At least one ILF is maintained if the data entering the Yes. The employee ILF is maintained.

bdundary is not control information that alters the behavior
of|the system.

Fqr the identified process, one of the following three
stgtements must apply:

o [ Processing logic is unique from the processing logic Y?& No (?ther EI has beeen ideptiﬁed that performs
performed by other external inputs for the application. this function using data from this source.

e | The set of data elements identified is different from the ~ Not applicable.
sets identified for other external inputs for the
application.

e | The ILFs or EIFs referenced are different from the files ~Not applieable:
referenced by other external inputs in the application.

Canclusion: There is 1 EL

Step 4. Determine the Complexity

FTR Counting Rules Does the Rule Apply?

Count an FTR for each ILF maifitained. The employee ILF is maintained.

Count an FTR for each ILF ot EIF read during ~ The employee ILF is read.
the processing of the extérnal input.

Count only one ETR for each ILF that is both The employee ILF is maintained and read, but it is
maintained anid-read. counted only once.

Conclusion: The FTR countis 1.
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DET Counting Rules Does the Rule Apply?

Count one DET for each user recognizable, Name, Social security number, Number of dependents,
non-repeated field that enters or exits the Type code, Supervisory level, Standard hourly rate,
application boundary and is required to Collective bargaining unit number, Dependent social
complete the external input. security number, Dependent name, Dependent birth

date, Location name.

Dq not count fields that are retrieved or derived  There are no fields of this type.
by|the system and stored on an ILF during the

eldmentary process if the fields did not cross

thg application boundary.

Cdunt one DET for the capability to send a Not applicable.
sy§tem response message outside the

application boundary to indicate an error

ocgurred during processing, confirm that

précessing is complete or verify that processing

sheuld continue.

Cdunt one DET for the ability to specify an Not applicable.
action to be taken even if there are multiple
mdthods for invoking the same logical process.

Conclusion: The DET count is 11.

Complexity
| 1 FTR and 11 DETs. | Complexity is Low |

Step 5. Determine the Contribution
| Contributjon is 1 Low Complexity EL | 3 FP |
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Example: Referencing Data from Another Application

User The user requires the Human Resources application to provide the following
Re,q_u_i_':emen_ts r‘apa]ﬁi]ifipc'
¢ All hourly employees must be paid in United States dollars.

e When adding or changing employee information, the Human;Resourdes
application must access the Currency application to retrieve alconversign
rate. After retrieving the conversion rate, the HR application converts the
employee's local standard hourly rate to a U.S. hourly(rate using the
following calculation:

Standard Hourly Rate
Conversion Rate

= U.S. DollarHourly Rate

The following diagram shows the relationship for this example.

HR Application

EMPLOYEE

| CONVERSION | L SALARIED_EMPL
; RATE 1 . =

‘ Lo HOURLY_EMPL
1 L ()

: | | /N

1 : f DEPENDENT
Legend

|:| Entity Type

w Attribute Entity Type

E Entity Subtype

+—<  Mandatory One-to-Many Relationship

+—-o<

Optional One-to-Many Relationship
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Convers

ion The conversion information includes

Information CURRENCY

e Conversion_Rate To Base Currency

e Country

Step 1. 1

entify the Elementary Process

Does the [Transactional Function meet the requirements of an
Elementayy Process?

No. Referencing the dataiis only
meaningful when assciated with
adding an employee.

Conclusipn: There is not an EI for the retrieval of conversion onformation. Refer to the EIF
counting gxamples in Chapter 6 to see why conversion information may be‘counted as an EIF.
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Example: El with Screen Output - 1

User The user requires the ability to save a sales transaction for a customer. The
Requirements cost of each item is to be shown, and the transaction total must be displayed
for review before the information is saved.

Example The following sales transaction screen is a simplification to illustrat€ how
Sc¢reen output fields are counted. The user enters the customer name and transacfion
date. As each item and quantity required is entered, the system calculates [and
displays the costs as shown.

Sales Transaction

Customer Name:
Transaction Date:

ITtem Qty at Item Cost Item Total] Cost
$

Uy Uy Uy e 0>

$
$
$
$
$

Sub Total $
Sales Tax $ .
Total S

FF1=Save

Step 1. Identify the Elementary Process

Does the Transactional Function meet the requirementsof an | Yes.
Elementary Rrocess?

Step 2. Determine the Primary Intent, and Classify

Ocs the Transactional Function satisty the Primary Intent of Yes. The primary intent is to
an EI? maintain an ILF.
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Step 3. Validate against the EI Counting Rules

EI Counting Rules

Does the Rule Apply?

applicatio

The data or control information is received from outside the

n boundary.

At least one ILF is maintained if the data entering the

Yes. Transaction data is received across the
boundary.

Yes, the sales transaction ILF is maintained.

boundary is not control information that alters the behavior
of the sysferT
For the identified process, one of the following three
statementy must apply:
e  Procgssing logic is unique from the processing logic Yes. No other EI has been identified thatperforms
performed by other external inputs for the application.  this function.
e  The det of data elements identified is different from the =~ Not applicable.
sets iflentified for other external inputs for the
applifation.
e The ILFs or EIFs referenced are different from the files  Not applicable.
refer¢nced by other external inputs in the application.
Conclusion: ThereisoneEl
Step 4. Determine the Complexity
FTR Counting Rules Does the Rule Apply?
Cdunt an FTR for each ILF maintained. The sales transaction ILF is maintained.
Cdunt an FTR for each ILF or EIF read during  The sales item ILF is referenced to recover the item cost.
thg processing of the external input.

mdg

unt only one FTR for each ILE that is both
intained and read.

Not applicable. The sales transaction ILF is maintained
and read, but is counted only once.

Conclusion: The FIR count is 2.
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DET Counting Rules Does the Rule Apply?
Count one DET for each user recognizable, The following input DETs are counted:
non-repeated field that enters or exits the Customer name
application boundary and is required to Transaction date
complete the external input. Item (repeated)
Quantity (repeated)

The following output DETSs are counted:
Item cost (repeated)
Item total cost (repeated)
Transaction sub total
Sales tax
Transaction total total

Do not count fields that are retrieved or derived  The output DETs are counted; althotigh they are detived,
by the system and stored on an ILF during the they do cross the boundary.
elementary process if the fields did not cross

the application boundary.

Count one DET for the capability to send a A message is returned\in the event of an error.
system response message outside the

application boundary to indicate an error

occurred during processing, confirm that

processing is complete or verify that processing

should continue.

Count one DET for the ability to specify an Action: The F1 key.
action to be taken even if there are multiple
methods for invoking the same logical process;

Conclusion: The total DET count'is 11.

Complexity
| 2 FTRs and 11 DETs:. | Complexity is Average |

Step 5. Determine the Contribution
| Cqntribution is_ K Average Complexity EI | 4 FP |
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Example: El with Screen Output - 2

User
Require

The user requires the ability to assign a job to an employee. In order to select
ments an employee and job, the user requires the ability to reference the employee

Exampl
Screen

and job files using 2 drop down lists. The employee list is required to show
the employee number and name. The jobs list is required to show the job
number and its description. The number of employees assigned to the job is
to be displayed after the record is saved.

The following Job Assignment screen is a simplification to illustrate how
output fields are counted. The user selects the employee from a drop down list
showing the employee name and employee number. On selection, the system
needs the employee number for the assignment. The user selects the job from
a dropdown list showing the job number and its. description. The system
needs the job number for the assignment. Wheri'the assignment is saved, the
systems determines the number of employées and displays it to the user.

11’4

yaN
Human Resources System V <z

Employees Jobs  Assignments Locations Help

|Job AsSianment |

Empjoyee Number 1290 1290 James, R W
Job Number 0100 0100 Apply Lacquer
Assignment Date |12/12/1998

| Save |

Tlotal Number of Employees assigned to this Job |3

Te o 1 oot 41 - : =l | 1 . £ 1 4
IU IS5 LVivdl uUidu uUIv uuiuu_y Ull JUUD al Ulllt}lU)’\a\.«D arv twu ouyalau.« \.l\alll\alltal)’

processes (EQs): Thev are not analyzed here.
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Does the Transactional Function meet the requirementsof an | Yes.
Elementary Process?

Step 2. Determine the Primary Intent, and Classify

Does the Transactional Function satisfy the Primary Intent of

an EI?

maintain an ILF.

Yes. The primary intent is to

Step 3. Validate against the EI Counting Rules
EI|Counting Rules Does the Rule Apply?
ThE data or control information is received from outside the Yes.

apy

At
bot
of

Fo
sta

lication boundary.

least one ILF is maintained if the data entering the
indary is not control information that alters the behavior
he system.

the identified process, one of the following three
ements must apply:

Processing logic is unique from the processing logic
performed by other external inputs for the application.

The set of data elements identified is different fromthe
sets identified for other external inputs for the
application.

The ILFs or EIFs referenced are different from the files
referenced by other external inputs in the application.

Yes, the job assiganment ILF is maintained.

¥es. No other EI has been identified that perfo
this function.

Not applicable.

Not applicable.

rms

Conclusion: Creating a Job/Assignment is 1 El.

©

ISO/IEC 2003 — All rights reserved

7-83


https://standardsiso.com/api/?name=6de65c6f7780ad42d9096c6f7b81e5b6

ISO/IEC 20926:2003(E)

Step 4. Determine the Complexity

FTR Counting Rules Does the Rule Apply?

Count an FTR for each ILF maintained. The job assignment ILF is maintained.

Count an FTR for each ILF or EIF read during  The job assignment ILF is read.

the processing of the external input.

Count only one FTR for each ILF that is both The job assignment ILF is maintained and read, but it

rhaintained and read. is counted only once.

Conclusion: The FTR Count is 1.

DET Counting Rules Does the Rule Apply?

Count one DET for each user recognizable, The following input DETs are-counted:

rlon-repeated field that enters or exits the Employee number

gpplication boundary and is required to Job number

domplete the external input. Assignment date
The following output DETs are counted:

Employees\assigned to a job

The Employee name and Job name DETs in the
dropdowns are not counted as DETs, as they are part
of separate EQs.

IPo not count fields that are retrieved or The output DET is counted, although it is derived, it

derived by the system and stored on an ILE does cross the boundary.

during the elementary process if the fields did

rlot cross the application boundary:

Count one DET for the capability/to send a A message is returned in the event of an error.

gystem response message outside the

gpplication boundary to-indicate an error

dccurred during processing, confirm that

frocessing is complete or verify that

frocessing should-continue.

Count one DET for the ability to specify an There is only one way the function can be invoked, via

gction totbertaken even if there are multiple the Save key.

thethods for invoking the same logical process.

Conclusion: The DET count is 6.
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Complexity
| 1 FTR and 6 DETs. | Complexity is Low |

Step 5. Determine the Contribution
| Contribution is 1 Low Complexity EI | 3 FP |
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Summary of Els, FTRs and DETs Counted

This section gives a summary of Els, FTRs, and DETs counted before
calculating the complexity and contribution to the unadjusted function point
count.

Summﬂ’y of  The following table shows the Els counted for the HR application. It also lists
Els Counted the data that was not counted.

ElIs Counted Not Counted

Control information Referencing data from another appli¢ation.
Add job information (screen input)
Add job information (batch input)
Correct suspended transactions
Employee job assignment
Employee migration

EI with Screen Output -1

EI with Screen Output -2

Summary The FTR and DET counts are recorded in the following table.

FTR/DE[T

Count
External Input FTRs DETs
Assignment report information 1 5
Add job information{seteen input) 1 7
Add job information (batch input) 2 6
Correct sugpended transactions 1 7
Employee’job assignment 3 7
Employee migration 1 11
BI with Screen Output -1 2 11
EI with Screen Output -2 1 6
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External Input Complexity and Contribution

This last section shows the final steps to determine EI complexity and

contribution to the unadjusted function point count.

The final steps are as follows:

1. Rate the EI complexity.

point count.

2. Translate the complexity to unadjusted function points.

3. Calculate the external inputs' contribution to the total unadjusted funct

FTR = File Type Referenced
DET = Data Element Type

Rate EI The following complexity matrix rates the EI complexity.
Complexity
1to 4 DETs 5 to ISDETs 16 or more DETSs
0to1FTR Low Low Average
2 FTRs Low Average High
3 or more FTRs Average High High
Legend:

The following-table shows the functional complexity for each EIL

ion

External Input FTRs DETs Functional Complexity
Assignment report information 1 5 Low

Add job information (screen input) 1 7 Low

Add job information (batch input) 2 6 Average

Correct suspended jobs 1 7 Low

Employee job assignment 3 7 High

Employee migration 1 11 Low

EI with Screen Output -1 2 11 Average

EI with Screen Output -2 1 6 Low

© ISO/IEC 2003 — All rights reserved
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Translate Els The following table translates the external inputs' functional complexity to

unadjusted function points.

Functional Complexity Rating

Unadjusted Function Points

Calculate EI

Low 3
Average 4
High 6

The complexity is recorded in the table in the following section.

Contribution

The following table shows the total contribution for the EI function!type.

Function Functional Complexity Fuanction
Type Complexity Totals Types Totals
EI 5 Low X3= 15

2 Average X 4= 8

1 High X6= 6

29

This total will be recorded-om a table that lists all the functions. The final
total for all functions is the unadjusted function point count.

The Appendix includes a table to record the totals for all the function types.
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EO CountinglExamples

Introduction

This section uses a Human Resources (HR) application to illustrate

procedures used to count external outputs. In addition to this section,
examples are in the Case Studies included as complementary IFPUG

documentation.

This section includes following examples:

Topic See Pape

Summary Descriptions of EO Counting Examples

Shared Rules for All Transactional Function Types

Example: Hard-Copy Report Output

Example: @nline Reporting

Example.—~Transaction Sent to Another Application

Example: Error/Confirmation Messages

Example: Notification Message

Example: EO Triggered without Data Crossing the Boundary
Example: Primary Function of an EO

Example: EO Transaction File

o £ Lo\ | el Y LT Vo e [l
SUTTIANY Ul IEUS, T TIRS AlU UL T S CUUNEU

External Output Complexity and Contribution
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Summary Descriptions of EO Counting Examples

The examples for EOs are described in the following table.

Example Summary Description Page

Hard Copy Report  This example looks at counting a hard 7-92

Output copy report.
Online Reporting  This example shows the count for an 7-96
online report.
Transaction Sentto  This exampleillustrates a transaction 7-100
Another generated by one application and sent'to
Application another application.
Error/Confirmation This example shows why erroror 7-103
Messages confirmation messages are+jot counted
as an external output.
Notification This example illustrates how 7-104
Message notification messages are counted.
EO Triggered This exampleitlustrates the concept that  7-108
without Data an EO can\be triggered without data
Crossing the crossing-the boundary.
Boundary
Primary Function  Thisexampleillustratesthat anEO can  7-111
of an EO update afile.
EO Transaction This exampleillustrates the existenceof ~ 7-115
File calculations determines that the
elementary processis an EO and not an
EQ.
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Shared Rules for All Transactional Function Types

The process to analyze all the examples follows the process described earlier in this chapter. Steps of
the process are concerned with applying the rules for identifying Elementary Processes, the Primary
Intent and the classification of the Transactional Function type into EI, EO, or EQ. The following
tables list the rules that must be applied:

Flementary Process Counting Rules Doesthe Rule Apply?

'he process is the smallest unit of activity that is meaningful to
ne user.

'he process is self-contained and leaves the business of the
pplication in a consistent state.

Q -4 = m

The answer to both questions must be ‘YES’ for the Transactional Function to be an Elemertary
Process.

Brimary Intent
El To maintain an ILF or alter the behavior of the system.
EO To present information to a user:.

It presents data that is calculated or derived, it updates 1 or more ILFs, qr it
alters the behavior of the system.

EQ To present infarmation to a user.

It presents’only data that is retrieved from 1 or more ILFs or EIFs.

Use the description that best matches the primary intent of the Transactional Function type tp
ddtermine whethep it is an EI, EO or EQ. This can be determined by careful and accurate
inferpretation-Of the user requirements for the function.
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Example: Hard Copy Report Output

User The user of the Human Resources System requires a listing of employee job
Requirements assignments.

The report is generated by retrieving:

¢ An assignment from the job assignment ILF
¢ Additional information from the employee and job ILFs.

The report control ILF is referenced to determine how to generate the'réport.

114

Exampl The following Job with Employees Report lists jobs and the'employees
Report assigned to them.

HRS00¢ Human Resource System Page 1
Jobs with Employees Date 99.99.99
fob Number Job Name Employee SSN Employee Name
9999 ):$:9:9:9:9:9°9:9:4°4 XERTKK —XXXX h26:9:6:9:6:9:0:9:9:0:9::0-9:4

XXX XX —XXXX

XXX=XX—XXXX

9999 KXXXKXKXKKKX XKXX—XKKX—XKXKXX XXXXXXXXKXKXKKKKX
9999 KXXXKX KK KX XKXX—XKKX—XKXKXX XXXXXXXXKXKXKKKKX
XXX—XX—XXXX X

Total Jobs 9999
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Does the Transactional Function meet the requirementsof an | Yes.
Elementary Process?

Step 2. Determine the Primary Intent, and Classify

Does the Transactional Function satisfy the Primary Intent of

an EO?

calculated field.

Yes. The report contains a

St

ep 3. Validate against the EO Counting Rules

E(

D Counting Rules

Does the Rule Apply?

TH
th

Fq
¥

Fd
std

e function sends data or control information external to
p application boundary.

r the identified process, one of the following three
tements must apply:

Processing logic is unique from the processing logic
performed by other external outputs or external
inquiries for the application.

The set of data elements identified is different from
the sets identified for other external outputs and
external inquiries in the application.

The ILFs or EIFs referenced are different from the
files referenced by other external output$and external
inquiries in the application.

r the identified process, one of the following three
tements must apply:

The processing logic of the-clementary process
contains at least one-mathematical formula or
calculation.

The processifig logic of the elementary process
maintains apleast one ILF.

The processing logic of the elementary process creates
dérived data.

Yes. The report data crosses the boundary.

Yes. Noyother EO has been identified that perfor
this function.

Not applicable.

Not applicable.

The total number of jobs is a calculated field.

Not applicable.

Not applicable.

ms

Conclusion: There is 1 EO for the Jobs with Employees Report.

© ISO/IEC 2003 — All rights reserved
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Step 4. Determine the Complexity

FTR Counting Rule

Does the Rule Apply?

Count one FTR for each ILF or EIF read
during the processing of the elementary
process.

Yes. The following ILFs are read:
Employee
Job
Job assignment
Report control.

Count one FTR for each ILF maintained
uring the processing of the elementary
rocess.

Count only one FTR for each ILF that is both
haintained and read during the elementary
rocess.

No ILFs are maintained.

Not applicable.

Conclusion: The FTR count is 4.

DET Counting Rules

Does the Rule Apply?

ount one DET for each user recognizable,

(
tfon-repeated field that enters the application
Roundary and is required to specify when,
what and/or how the data is to be retrieved or
generated by the elementary process.

(

1

ount one DET for each user recognizable,
on-repeated field that exits the boundary.

If a DET both enters and exits the boundary,
dount it only once for the elementary process:

Count one DET for the capability to send’a
gystem response message outside the
gpplication boundary to indicate-an error
dccurred during processing, ¢onfirm that
Arocessing is complete orverify that
Arocessing should continué:

(

F:

1

ount one DET for{he ability to specify an
ction to be takén.even if there are multiple
hethods for.invoking the same logical process.

0 not count fields that are retrieved or

uting the elementary process if the fields did

All fields are user récognizable.

Totalyobs, Job number, Job name, Employee SSN,
Employee name are reported. Count each only once.

Not applicable.

Not applicable.

Not applicable.

Not applicable.

I
deriyedby the system and stored on an ILF
q
n

Ot Cross the application boundary.
Do not count literals as DETs.

Do not count paging variables or system-
generated stamps.

Conclusion: The DET count is 5.
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4 FTRs and 5 DETs

Complexity is Average

Step 5. Determine the Contribution

Contribution is 1 Average Complexity EO

5 FP
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Example: Online Reporting

User The user requires a report of employees in descending sequence by the
Requirements duration of their current job assignments. This report is displayed online and
contains derived data (for example, the job assignment duration).

Example The following Employees by Assignment Duration screen layout lists
Screen employees by duration.
EMPLOYEES BY ASSIGNMENT DURATION
Rows 1 to 18 of 1,316 MM/DD/YY
Employee Employee Job Job Assignment
SSN Name Number Name Duration
XXX —XF—XXXX XXXKXXKXXKKXX 9999 XXXKXKXKKKKXX 99 mos.
XXX —XF—XXXX XXXKXXKXKXKKXX 9999 XXKXXXXXKXX 99 mos.

Employees over 24 mos. 9999

Employees over 12 mos. 9999

Fl=Helg F7=Scroll up F8=Scroll down F1l6=End

Step 1. Identify the Elementary-Process

Does the [Transactional Function meet the requirementsof an | Yes.
Elementary Process?

Step 2. Determine the Primary Intent, and Classify

Does thg Transactional Function satisfy the Primary Intent of Yes. The report contains
an EQ? calculated data
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Step 3. Validate against the EO Counting Rules

EO Counting Rules Does the Rule Apply?

The function sends data or control information external to ~ Yes. Employee data leaves the boundary.
the application boundary.

Fqrthefdemtified process; ore of the fotfowing three
stgtements must apply:

e | Processing logic is unique from the processing logic Yes. No other EO has been identified that perfofms
performed by other external outputs or external this function.
inquiries for the application.

o | The set of data elements identified is different from Not applicable.
the sets identified for other external outputs and
external inquiries in the application.

e | The ILFs or EIFs referenced are different from the Not applicable.
files referenced by other external outputs and external
inquiries in the application.

Fdr the identified process, one of the following three
stgtements must apply:

e | The processing logic of the elementary process Yes
contains at least one mathematical formula or
calculation.
e | The processing logic of the elementary process Not applicable.

maintains at least one ILF.

o [ The processing logic of the elementary process creates ~ Yes.
derived data.

Conclusion: There is 1 EO for the Employee By Assignment Duration Report.
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Step 4.

Determine the Complexity

FTR Counting Rule

Does the Rule Apply?

Count one FTR for each ILF or EIF read
during the processing of the elementary
r TOCECSS

The Employee, Job and Job assignment ILFs are read.

Count one FTR for each ILF maintained
during the processing of the elementary
frocess.

Count only one FTR for each ILF that is both
1
H

haintained and read during the elementary
rocess.

No ILFs are maintained.

Not applicable.

Conclusion: The FTR count is 3.
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DET Counting Rules

Does the Rule Apply?

Count one DET for each user recognizable,
non-repeated field that enters the application
boundary and is required to specify when,
what and/or how the data is to be retrieved or
generated by the elementary process.

Count one DET for each user recognizable,

non-trepeated-fieldthat exate the houndars
& S - -

Not applicable.

St

HO+H poatoaTroratHct cre-tric—oOtHittt

If a DET both enters and exits the boundary,
count it only once for the elementary process.

Count one DET for the capability to send a
system response message outside the
application boundary to indicate an error
occurred during processing, confirm that
processing is complete or verify that
processing should continue.

Count one DET for the ability to specify an
action to be taken even if there are multiple
methods for invoking the same logical process.

Do not count fields that are retrieved or
derived by the system and stored on an ILF
during the elementary process if the fields did
not cross the application boundary.

Do not count literals as DETSs.

Do not count paging variables or system-
generated stamps.

each only once.

Not applicable.

Not applicable.

Not applicable:

Not applicable.

Conclusion: The DET count is 7.

Complexity

[ 3 FTRs.and'7 DETs.

| Complexity is Average

ep S. Detéermine the Contribution

|Cc

ntribution is 1 Average Complexity EO

| 5 FP
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Example:

User
Requirements

Transaction Sent to Another Application

When the Human Resources System adds employee dependent data, the user
requires that this information is sent to the Benefits application to keep
benefits records consistent. This information is sent to Benefits daily.

Constryction
Requiregments

If dependent data is added, that information is formatted properly on the
output transaction file.

When implementing a solution, it was decided to include a header and trailer
record with the benefits information. These records are used by Benefits to
ensure that nothing technically was incorrect when transmitting.the file.

Example The following employee dependent record layout contaiiS/information about

Record dependent additions and changes.

Layout
1234567$9101234567890123456789012345678901234567890123456789012345678901234567890

0 1 2 3 4 5 6 7 8

1 B|FILE yaME |DATE |

2 D|EMP S§N  |DEP SSN | DEPENDENT NAME DEPBDAY

3 7|ToTAL| REC|

4

5

6

7

9

0

1

2

3

4

5

6

7

9

0

1

2

3

4
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Field The following table includes descriptions for each field on the record.
Descriptions
Record
Type Position Description
Header 1 Record type H
2-13 File name
Dependent 1 Record type D
2-10 Employee social security number
11-19 Dependent social security number
20-39 Dependent name
40-45 Dependent birth date
Trailer 1 Record type T
2-10 Total number of records
Step 1. Identify the Elementary Process - Header

D

El

ementary Process?

pes the Transactional Function meet the requirements of an

No. The header contains ng
user meaningful data.

St

ep 1. Identify the Elementary Process- Trailer

D¢
El

ementary Process?

pes the Transactional Function megt the requirements of an

No. Thetrailer contains no user
meaningful data.

St

ep 1. ldentify the Elementary Process - Dependent

D¢
El

ementary Process?

pes the Transactional’ Function meet the requirements of an

Y es. The dependent section of
the transaction file satisfiesjthe
requirement for an EP.

Step 2. Determine the Primary Intent, and Classify - Dependent

Does the Transactional Function satisfy the Primary Intent of

an EO?

Unsure, must review EO rules.

©
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Step 3. Validate against the EO Counting Rules to the dependent section

EO Counting Rules

Does the Rule Apply?

The function sends data or control information external to
the application boundary.

For the identified process, one of the following three

statements

must apply:

Yes. The output transaction file contains the data
being transfered to the Benefits application.

e  Proces
perfor
inquir

e The sd

the set
extern

e Thell
files rq
inquir

For the ide
statements

e The p1
contai
calcul

e The p1

maintg

e The p1
derive

sing logic is unique from the processing logic
med by other external outputs or external
es for the application.

t of data elements identified is different from
s identified for other external outputs and
b1 inquiries in the application.

Fs or EIFs referenced are different from the
ferenced by other external outputs and external
es in the application.

ntified process, one of the following three
must apply:

ocessing logic of the elementary process
hs at least one mathematical formula or
tion.

ocessing logic of the elementary process
ins at least one ILF.

ocessing logic of the elementary process creates
d data.

Yes. No other EO has been identified that performs
this function.

Not applicable.

Not applicable.

No.

Conclusipn: This function does not qualify as an EO; it would be counted as an EQ (not
analyzed here).
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Example: Error/Confirmation Messages

User Users require message feedback when job information is maintained. More
Requirements specifically, users require messages to indicate any edit or validation errors
or to indicate that the process completed successfully.

Example The following Job screen shows a confirmation message (bottom of screen).
S¢reen

Action: 7=Prior 8=Following

Job Data

Job number: RD15379305

Job name: May Issue - Print Covers

Pay grade: JRNYO5A

Line No Job Description

01 Print Covers 4-Up, Lacquer Findish.

Fl=Help F7=Scroll up F8=S¢roll down Fl2=Cancel
Processing Completed Successfully

Enter: returps\to calling screen. F12: returns to calling screen.
F1: shows screen or field level help. Action 7: shows prior job data, if present.
F7: scrolls up 10 job description lines. Action 8: shows following job data, if present.
F8: scrolls down 10 job description lines.

Step 1. Identify-the Elementary Process

Dges the Transactional Function meet the requirements of an | No. The output of an error messggeis
Elementary Process? not an EP. Itisa DET on the El.

No further analysis is required.
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Example: Notification Message

User The user requires automatic notification when an employee has completed 12
Requirements months in a job assignment. This indicates that a performance review should
be completed.

Exampl The following Performance Review Notification window describes the
Window notification message.

114

— Performance Review Notification

Date: xx/xx/xx Time: hh.mm

Employee: xxx-xx-Xxxx X X

Has completed 12 months in assignment:

Job: xxxx X X

And should be scheduled for a performance review immediately.

Step 1. Identify the Elementary Proeess

Does the [Transactional Function/meet the requirementsof an | Yes.
Elementary Process?

Step 2. Determine the Primary Intent, and Classify

Does thg Transactional Function satisfy the Primary Intent of | Yes. The 12 Month completion
an EOQ? date is calculated.
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Step 3. Validate against the EO Counting Rules

EO Counting Rules Does the Rule Apply?

The function sends data or control information external to ~ Yes. The notification data cross the boundary.
the application boundary.

For the identified process, one of the following three
statements must apply:

e | Processing logic is unique from the processing logic Yes. No other EO performs this function.
performed by other external outputs or external
inquiries for the application.

o | The set of data elements identified is different from Not applicable.
the sets identified for other external outputs and
external inquiries in the application.

e | The ILFs or EIFs referenced are different from the Not applicable.
files referenced by other external outputs and external
inquiries in the application.

Fdr the identified process, one of the following three
stgtements must apply:

e | The processing logic of the elementary process 12 month completion date is calculated.
contains at least one mathematical formula or
calculation.

e | The processing logic of the elementary process Not applicable.

maintains at least one ILF.

e [ The processing logic of the elementary process creates ~ Not applicable.
derived data.

Conclusion: The notification message is an EO.

© ISO/IEC 2003 — All rights reserved 7-105


https://standardsiso.com/api/?name=6de65c6f7780ad42d9096c6f7b81e5b6

ISO/IEC 20926:2003(E)

Step 4. Determine the Complexity

FTR Counting Rule

Does the Rule Apply?

Count one FTR for each ILF or EIF read during
the processing of the elementary process.

Employee, Job, Job assignment.

Count one FTR for each ILF maintained during  Not applicable.

th\ lJlULzL/DDills Uftllb b}\.«lll\.«lltaly PlU\.«bDD.

Cdunt only one FTR for each ILF that is both Not applicable.
mdintained and read during the elementary

process.

Conclusion: The FTR count is 3.

DET Counting Rules Does the Rule Apply?
Cdunt one DET for each user recognizable, Not applicable.

noh-repeated field that enters the application
bopndary and is required to specify when, what
angl/or how the data is to be retrieved or
geferated by the elementary process.

Cdunt one DET for each user recognizable,
noh-repeated field that exits the boundary.

If # DET both enters and exits the boundary,
copnt it only once for the elementary process.

Cdunt one DET for the capability to send a.
sy§tem response message outside the
application boundary to indicate an error
ocfurred during processing, confirm.that
précessing is complete or verify that processing
sheuld continue.

Cdunt one DET for the abiity to specify an
action to be taken evefi-if'there are multiple
mdthods for invoking the same logical process.

Dq not count fields that are retrieved or derived
by|the systemrand stored on an ILF during the
eldmentary-process if the fields did not cross
thg application boundary.

Employeg.social security number, Employee name, Job
number; Job name.

Not-applicable.

Not applicable.

Not applicable.

Donot count literals as DETSs.

Do not count paging variables or system-
generated stamps.

Conclusion: The DET count is 4.

Complexity

[ 3 FTR and 4 DETs.

| Complexity is Low
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Step 5. Determine the Contribution
| Contribution is 1 Low Complexity EO | 4 FP
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Example: EO Triggered without Data Crossing the
Boundary

User Users require that the application print the Weekly Employee Report
Requirement: automatically every Sunday night at 11:00 p.m. The report contains details

for each employee plus a total of the employees.

Data Mqdel The following diagram shows the data flow for this example.

Weekly Employee Report
N Name Location
( Benton, A. Atlanta
Bradley Vi, Milwaukee
Print Weekly : | gagg, P laondonp .
. armius, D. range Par]
EmployAee Report) Glorie, J Milford
Marthaler, V. Clarkston
Morris, P. Melbourne
Ragland, R. Atlanta
St-Pierre, D. Montreal

Timp, A. Maarssen
Van Vliet, E. Maarssen

Employee ILF
SSN
Name
Location

Total Employees: 11

Step 1. Identify the Elementary Process

Does the [Transactional Function meet the requirementsof an | Yes.
Elementayy Process?

Step 2. Determine the Primary Intent, and Classify

Does the Transactional Function satisfy the Primary Intent of Yes. The report contains a
an EOQ? calculated field.
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Step 3. Validate against the EO Counting Rules

EO Counting Rules Does the Rule Apply?

The function sends data or control information external to ~ Yes. The report data crosses the boundary.
the application boundary.

For the identified process, one of the following three
stdgtements must apply:

e | Processing logic is unique from the processing logic Yes. No other EO performs this function.,
performed by other external outputs or external
inquiries for the application.

o | The set of data elements identified is different from Not applicable.
the sets identified for other external outputs and
external inquiries in the application.

e | The ILFs or EIFs referenced are different from the Not applicable.
files referenced by other external outputs and external
inquiries in the application.

Fdr the identified process, one of the following three
stgtements must apply:

e | The processing logic of the elementary process Yes.” Total employees is calculated.
contains at least one mathematical formula or
calculation.

o | The processing logic of the elementary process Not applicable.

maintains at least one ILF.

e [ The processing logic of the elementary.firocess creates ~ Not applicable.
derived data.

Conclusion: The weeklyemployee report is an EO.

© ISO/IEC 2003 — All rights reserved 7-109


https://standardsiso.com/api/?name=6de65c6f7780ad42d9096c6f7b81e5b6

ISO/IEC 20926:2003(E)

Step 4. Determine the Complexity

FTR Counting Rule

Does the Rule Apply?

Count one FTR for each ILF or EIF read during
the processing of the elementary process.

Count one FTR for each ILF maintained during
the processing of the elementary process.

Employee.

No ILF is maintained.

Cquntonty ome FHRforeactHFthat sboth
mdintained and read during the elementary
process.

A et
INOL dppIICaDIC.

Conclusion: The FTR count is 1.

DET Counting Rules

Does the Rule Apply?

Cdunt one DET for each user recognizable,
nop-repeated field that enters the application
bolindary and is required to specify when, what
anfl/or how the data is to be retrieved or
geherated by the elementary process.

Cdunt one DET for each user recognizable,
nop-repeated field that exits the boundary.

If § DET both enters and exits the boundary,
copint it only once for the elementary process.

Cdunt one DET for the capability to send a
sy$tem response message outside the
application boundary to indicate an error
ocgurred during processing, confirm that
précessing is complete or verify that processing
sheuld continue.

Cdunt one DET for the ability to(specify an
acfion to be taken even if theré.ase multiple
mdthods for invoking the same logical process.

Dq not count fields that-are retrieved or derived
by|the system and sfored on an ILF during the
elgmentary process if the fields did not cross
thg¢ applicatigmboundary.

Dq not count literals as DETs.

Dq 1i6t,count paging variables or system-

Not applicable.

Name, LocationyFotal Employees.

Not applicable.

Notapplicable.

Not applicable.

Not applicable.

1
gC ICTALlCU SUAIIIPS.

Conclusion: The DET count is 3.

Complexity

[ 1 FTR and 3 DETs.

| Complexity is Low

Step 5. Determine the Contribution

| Contribution is 1 Low Complexity EO | 4 FP
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Example: Primary Function of an EO

User

ISO/IEC 20926:2003(E)

Print a check and, as a result, mark the account as paid. All data printed on
Requirements the check was already stored in the check file.

St

The following diagram shows the data flow for this example.

Print check

Check ILF
Check Number
Check Amount
Recipient
Account Paid Indicator

ep 1. ldentify the Elementary Process

BOB JONES 2048
oA |
PAYTO 18
DOLLARS
FIRST NATIONAL BANK

00 2100 BRI PPOmM FEHOTEN 212]

D¢
El

pes the Transactienal’ Function meet the requirements of an

ementary Process?

Yes.

Step 2. Determine the Primary Intent, and Classify

oes the Transactional Function satisfy the Primary Intent of

arn-JL0)

Yes. The primary intent if to

it o oboaole Tha S

arr 1,07

4
pl Ht-a-eneeic—ReamteRance

of the ILF is secondary.
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Step 3. Validate against the EO Counting Rules

EO Counting Rules

Does the Rule Apply?

The function sends data or control information external to
the application boundary.

For the identified process, one of the following three

statements

must apply:

Yes. The check information crosses the boundary.

e  Proces
perfor
inquir

e The sd

the set
extern

e Thell
files rq
inquir

For the ide
statements

e The p1
contai
calcul

e The p1

maintg

e The p1
derive

sing logic is unique from the processing logic
med by other external outputs or external
es for the application.

t of data elements identified is different from
s identified for other external outputs and
b1 inquiries in the application.

Fs or EIFs referenced are different from the
ferenced by other external outputs and external
es in the application.

ntified process, one of the following three
must apply:

ocessing logic of the elementary process
hs at least one mathematical formula or
tion.

ocessing logic of the elementary process
ins at least one ILF.

ocessing logic of the elementary process creates
d data.

Yes. No other EO performs this function.

Not applicable.

Not applicable.

Not applicable:

Yes*The check ILF is updated.

Not applicable.

Conclus

bn: Thereis 1 EO.
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Step 4. Determine the Complexity

FTR Counting Rule Does the Rule Apply?

Count one FTR for each ILF or EIF read during The check ILF is read.
the processing of the elementary process.

Count one FTR for each ILF maintained during  The check file is maintained.

4L - £.41 1 4
uIv lJlULzL/DDllls Ul Uuiv bl\.«lll\.«lll.dly PlU\.«bDD.

Count only one FTR for each ILF that is both The check ILF is read and maintained, count only opnce.
maintained and read during the elementary
process.

Conclusion: FTR countis 1.
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DET Counting Rules

Does the Rule Apply?

Count one DET for each user recognizable,
non-repeated field that enters the application
boundary and is required to specify when, what
and/or how the data is to be retrieved or
generated by the elementary process.

Caqunt-eneDETforeachuserrecognizable;

Not applicable.

Checksnumber Check amonn t Rociniont
Hecr—HtHRBS ot + Pt

noh-repeated field that exits the boundary.

If # DET both enters and exits the boundary,
copnt it only once for the elementary process.

Cdunt one DET for the capability to send a
sy§tem response message outside the
application boundary to indicate an error
ocgurred during processing, confirm that
précessing is complete or verify that processing
sheuld continue.

Cdunt one DET for the ability to specify an
action to be taken even if there are multiple
mdthods for invoking the same logical process.

Dq not count fields that are retrieved or derived
by|the system and stored on an ILF during the
eldmentary process if the fields did not cross
thg application boundary.

Dq not count literals as DETs.

Dq not count paging variables or system-
geherated stamps.

o ou

The Account paid indicator is not counted as it does not
cross the boundary. The date is neither stored or
printed.

Not applicable.

Not applicable.

Not applicable.

Not applicable.

Conclusion: The DET count/is 3.

Complexity

[ 1 FTR and 3 DETs.

| Complexity is Low |

Step 5. Determine the Contribution

| Contribution is 1 Low Complexity EO | 4 FP |
L
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Example: EO Transaction File

User At the end of the month, generate a transaction file and send it to Application
Requirements B. The check numbers and amounts are included on the file with a computed

ISO/IEC 20926:2003(E)

count of the checks processed and the total amount of all of the checks

printed for the month.

Application A

Generate : Monthly Check File

Monthly Check
File
Check number
Check Amount
No. of Checks Printed
Total $ for allchecks
Check ILF

Check Number
Check Amount

Step 1. Identify the Elementary Process

Data Model The following diagram shows the data flow for this example.

ApplicationB

Does the Transactional Function meet the requirements of an
Elementary Process?

Yes.

Step.2.Determine the Primary Intent, and Classify

DNoed the Transactional Function satisfv the Primary Intent of

Yes. The primary intent i

5 to

an EO?

generate a transaction file. It
includes calculated fields.

© ISO/IEC 2003 — All rights reserved
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Step 3. Validate against the EO Counting Rules

EO Counting Rules

Does the Rule Apply?

The function sends data or control information external to
the application boundary.

For the identified process, one of the following three

Yes. Transaction data exits the application.

statements

e  Proces
perfor
inquir

e The sd

the set
extern

e Thell
files rq
inquir

For the ide

statements
e The p1
contai
calcul
e The p1

maintg

e The p1
derive

UStappiy:

sing logic is unique from the processing logic
med by other external outputs or external
es for the application.

t of data elements identified is different from
s identified for other external outputs and
b1 inquiries in the application.

Fs or EIFs referenced are different from the
ferenced by other external outputs and external
es in the application.

ntified process, one of the following three
must apply:

ocessing logic of the elementary process
hs at least one mathematical formula or
tion.

ocessing logic of the elementary process
ins at least one ILF.

ocessing logic of the elementary process creates
d data.

Yes. No other EO performs this function.

Not applicable.

Not applicable.

Yes. The number of checks and the total value are
calculated.

Not applicable.

Not applicable.

Conclusi

bn: There is 1 EO.

7-116

© ISO/IEC 2003 — All rights reserved


https://standardsiso.com/api/?name=6de65c6f7780ad42d9096c6f7b81e5b6

ISO/IEC 20926:2003(E)

Step 4. Determine the Complexity

FTR Counting Rule Does the Rule Apply?

Count one FTR for each ILF or EIF read during The Check ILF is read.
the processing of the elementary process.

ral s TR _EL LIl 1. 11 ta s | 2 Mot 1. L1
COUIMTUIIC T T I 10T Cati o anta e OO o TS TNOTappIIicaoTos

the processing of the elementary process.

Count only one FTR for each ILF that is both Not applicable.
maintained and read during the elementary
process.

Conclusion: The FTR count is 1.

DET Counting Rules Does the Rule Apply?

Count one DET for each user recognizable, Not applicable:
non-repeated field that enters the application

boundary and is required to specify when, what

and/or how the data is to be retrieved or

generated by the elementary process.

Count one DET for each user recognizable, Check number, Amount, No. of checks printed, Totpl
non-repeated field that exits the boundary. $ for all checks.
If a DET both enters and exits the boundary, Not applicable.

count it only once for the elementary.process.

Count one DET for the capability-to-Send a Not applicable.
system response message outside-the

application boundary to indicate an error

occurred during processing, ‘confirm that

processing is complete or verify that processing

should continue.

Count one DET for the ability to specify an Not applicable.
action to b€ taken even if there are multiple
methods“for invoking the same logical process.

Do.not count fields that are retrieved or derived
by'the system and stored on an ILF during the
elementary process if the fields did not cross
the application boundary.

Do not count literals as DETs.

Do not count paging variables or system-
generated stamps.

Conclusion: The DET count is 4.

Complexity
1 FTR and 4 DETs. | Complexity is Low
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Step 5. Determine the Contribution
| Contribution is 1 Low Complexity EO | 4 FP
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Summary of EOs, FTRs and DETs Counted

This section gives a summary of the EOs, FTRs, and DETs counted before
calculating the complexity and contribution to the unadjusted function point

count.

EQOs lists the data that was not counted.
Counted

Summary of The following table shows the EOs counted for the HR application. It alsq

EOs Counted

Not Counted

Jobs with Employees Report
Employees by Assignment Duration Report

Performance Review Notification
Weekly Employee Report
Printed Check

Check Transaction File

New dependent transactions to benefits

error/confirmation messages

© ISO/IEC 2003 — All rights reserved
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Summary The FTR and DET counts are recorded in the following table.
FTR/DET
Count

External Output FTRs DETs
Jobs with Employees Report

Employees by Assignment Duration Report

Performance Review Notification
Weekly Employee Report
Printed Check

Check Transaction File

—_— = = W WA

DWW N
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External Output Complexity and Contribution

This last section of the EO examples shows the final steps to determine EO
complexity and contribution to the unadjusted function point count.

The final steps are as follows:

1. Rate the EO complexity.
2. Translate the complexity to unadjusted function points.

3. Calculate the external outputs' contribution to the total unadjusted
function point count.

Rate EO The following complexity matrix rates the EO complexity.
Complexity
1to S DETs 6 to 19 DETs 20 or more DETs
0to1FTR Low Low Average
2 to 3 FTRs Low Average High
4 or more FTRs Average High High
Legend:

FTR = File Type Referenced (Combination of input and output side)
DET = Data Element Type (Combination of input and output side)

The following table shows the functional complexity for each EO.

External-Output FTRs DETs Functional Complexity
Jobs with- Employees Report 4 5 Average

Employees by Assignment Duration Report 3 7 Average

Performance Review Notification 3 4 Low

Weekly Employee Report 1 3 Low

Printed Check 1 3 Low

Check Transaction File 1 4 Low
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Translate The following table translates the external outputs' functional complexity to

EOs unadjusted function points.

Functional Complexity Rating

Unadjusted Function Points

Low 4
Average 5
High 7

Calculate EO The following table shows the total contribution for the EO function type.

Contribution

The complexity is recorded in the table in the following section.

Function Functional Complexity Function
Type Complexity Totals Types Totals
EO 4 Low X 4= 16

2 Average X5= 10

0 High X7= 0

26

This total will be recorded-on a table that lists all the function types. The final
total for all function types is the unadjusted function point count.

The Appendix includes a table to record the totals for all the function types.

7-122
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EQ Counting Examples

Introduction  This section uses a Human Resources (HR) application to illustrate
procedures to count external inquiries. In-addition to this section, examplgs
are in the Case Studies included in the eomplementary IFPUG documentation.

Contents This section includes the following examples:
Topic See Papge

Shared Rules for All Fransactional Function Types 7-124
Summary Descriptions of EQ Counting Examples 7-124
Example: Application Menus 7-126
Example_List of Retrieved Data 7-128
Example: Drop-Down List Box 7-133
Example: Field Level Help—First Occurrence 7-137
Example: Field Level Help—Second Occurrence 7-141
Example: Implied Inquiry 7-144
Example: EQ Triggered without Data Crossing the Boundary 7-147
Exampte—Beata-Sent-to-AnotherAppheation 7154
Summary of EQs, FTRs and DETs Counted 7-153
Externa Inquiries Complexity and Contribution 7-154
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Shared Rules for All Transactional Function Types

The process to analyze all the examples follows the process described earlier in this chapter. Steps of
the process are concerned with applying the rules for identifying Elementary Processes, the Primary
Intent and the classification of the Transactional Function type into EI, EO, or EQ. The following

tables list

the rules that must be applied:

Elemenrary Process Counting Rules Does the Rule Apply?

The proc
consisten

The proc§ isthe smallest unit of activity that is meaningful to the user.

is self-contained and leaves the business of the applicationin a
state.

The answ
Process.

er to both questions must be *YES’ for the Transactional Function to,be an Elementary

Primary Intent

El To maintain an ILF or alter the behavior of the'system.
EO To present information to a user.
It presents data that is calculated or derived, it updates 1 or more ILFs, or it
alters the behavior of the system.
EQ To present information to a user.
It presents only data that is,retrieved from 1 or more ILFs or EIFs.
Use the description that best matches-the primary intent of the Transactional Function type to
determing whether it is an EI, EQ-0#’EQ. This can be determined by careful and accurate
interpretdtion of the user requirements for the function.
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Summary Descriptions of EQ Counting Examples

The examples for EQs are listed and described in the following table.
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Another Application

qump]p Qnmmqry nesc_l;q;m pag_@
Application Menus This example shows why navigational menus or 75126
other navigational aids are not counted as EQs.
List of Retrieved Data This example illustrates the count for a list. 7-128
Drop-Down List Box This example shows how a drop-down listbox is ~ 7-133
counted.
Field Level Help—First This example illustrates how field level help is 7-137
Occurrence counted for the first occurrénce.
Field Level Help—Second Counting a second instanee of field level help is 7-141
Occurrence shown in this example.
Implied Inquiry This example shows the function point count 7-144
when data cetpieval is not explicitly stated but it is
implied.
EQ Triggered without Data  Thig\example illustrates the count for data 7-147
Crossing the Boundary rétrieval and display triggered internally by time.
Transaction Sent to This example illustrates the count of data sent to 7-150

another application via a file.
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Example: Application Menus

User The Human Resources application requires navigation menus and aids.
Requirements

Counti ¢ foltowing diagram snows the Employee drop-down menu on the Human
Proces Resources System main menu. This is the input request.
— Human Resources System | v | &

Employee |/Jobs Assignments Locations RptMan Security Help

New

Review

Edit

Report
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When the user selects New on the Employee drop-down menu, the following

empty Employee Setup window is displayed.

Human Resources System

2,
ME

Employee Jobs Assignments Locations Rpt

Man Security Help

Employee Setup

Last Name |

First Name | |

Middle Initial ||

Social Security Number |

Number of Dependents :l
I )
I

Location

Currency Location

—Salary Type
( ) Hourly
( ) Salaried

Cancel

EN-1

Goes back to pull down menu
Navigates to next screen:

« EN-2S, if salaried salary type is

Step 1. Identify the Elementary Process

« EN-2H, if hourly¢salary type is selected

selected

Does the Transactional Function meet.the requirements of an
Elementary Process?

No. Selection from amenu
options does not include an
data meaningful to the user

of

Conclusion: There is no elementary process.

© ISO/IEC 2003 — All rights reserved
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Example: List of Retrieved Data

User The user has the following requirements:

Requirements | View a list of employees.

This example focuses on viewing a list of employees in the Human Résources
application.

The following diagram shows the data flow for this exampte,

A
User
ssn, name, type, supv_cd, hr rate;
bu_#, dep_ssn, dep_name, dep_birth,
loc_name
ssn - . - access allowed
Inquire Employee
4>
empl
info lowed Employee
¢ access allowe Security
A5 Employee List
linf * ssn, name, type,
EMPL/DEP emp’ info Inquire List sal_type,
of Employees »
! Review Request T
—
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The following diagram shows the drop-down menu for employee. The
Review field and the enter key make up the input side of this example.

— Human Resources System | < | <

Employee obs Assignments Locations RptMan Security Help

When the user selects Review on the Employee drop-down menu, the
following window displays withcaTist of employees.

- | Human:Resources System |v | S

Employee Jobs Assignments Locations RptMan Security Help

- | Employee List

Last Name First Name Mi Social Security Salary Type
Keller Caroline 123-45-6789 Salaried
Latta Nicky A 234-56-7890 Hourly
Manship Mark J 345-67-8901 Hourly
Schmidt-Taylor Kathleen 456-78-9012 Salaried |
Smith David E 567-89-0123 Hourly
Smith Loretta M 678-90-1234 Salaried

View | | Dependents | | Cancel

El-1
Initiates display of data on El-2
Dependents Initiates list displayed on El-4
Returns to pull down menu
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Step 1. Identify the Elementary Process

Does the Transactional Function meet the requirementsof an | Yes.

Elementary Process?

Step 2. Determine the Primary Intent, and Classify

Does the Transactional Function satisfy the Primary Intent of Yes. The primary intent is to

an EQ?

present data. Only retrieved data
is involved.

Step 3.

(alidate against the EQ Counting Rules

EQ Courlting Rules

Does the Rule Apply?

The funct
the applic

For the id|
statement

e Process
perforn]
for the

e The set
sets id¢
inquirig

e The IL]

referen
inquirig
The procg

data or co

The procg
maintain

The procg
contain a

on sends data or control information external to
ation boundary.

entified process, one of the following three
5 must apply:

ing logic is unique from the processing logic
led by other external outputs or external inquiries
hpplication.

of data elements identified is different from the
ntified for other external outputs and external
s in the application.

s or EIFs referenced are different from th¢ files
ted by other external outputs and external
s in the application.

ssing logic of the elementary process retrieves
ntrol information from an IILE/or EIF.

ssing logic of the elementary process does not
n ILF.

ssing logic of the elementary process does not
mathematical formula or calculation.

The procg

ssing Togic of the elementary process does not

create derlived data.
1

Yes. The employee data erosses the boundary.

Yes. No‘other EQ performs this function.

Not applicable.

Not applicable.

Yes. Employee data is retrieved.

Yes.

Yes.

Yes.

Conclusion: 1 EQ is counted.
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Step 4. Determine the Complexity

FTR Counting Rule Does the Rule Apply?

Count one FTR for each ILF or EIF read during Yes. Employee.
the processing of the elementary process.

Concluaane—Thoa ETR cciiat 2o 1
CcomiCITaS1OTr, T v T I CoOuUrc 15 1.

DET Counting Rules Does the Rule Apply?

Count one DET for each user recognizable, Not applicable.
non-repeated field that enters the application

boundary and is required to specify when, what

and/or how the data is to be retrieved or

generated by the elementary process.

Count one DET for each user recognizable, The following are repeated, they are counted only once.
non-repeated field that exits the boundary. (Last Name + First' Name + MI), SSN, Salary type.
If a DET both enters and exits the boundary, Not appli¢able.

count it only once for the elementary process.

Count one DET for the capability to send a Not.applicable.
system response message outside the

application boundary to indicate an error

occurred during processing, confirm that

processing is complete or verify that processing

should continue.

Count one DET for the ability to spgcify an Yes, the review field/enter key.
action to be taken even if there dreymultiple
methods for invoking the samé logical process.

Do not count fields that are retrieved or derived  Not applicable.
by the system and storfedyon an ILF during the

elementary process ifj the fields did not cross

the application-boundary.

Do not count\iterals as DETs.

Do notigeunt paging variables or system-
genérated stamps.

Conclusion: The DET count is 4. The name is considered together as one DET.
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Complexity

[ 1 FTR and 4 DETs.

| Complexity is Low |

Step 5. Determine the Contribution

| Contribution is 1 Low Complexity EQ

| 3 FP
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Example: Drop-Down List Box

User

Requirements

o
P

The user requires the ability to view a list of bargaining units added to the

Human Resources System by a user.

punting
r'ocess

The following diagram shows the Hourly Employee Data window with thg
Bargaining Unit field.

— | Human Resources System | < | S

Employee Jobs Assignments Locations RptMan Security.. Help

— | Employee List |
— | Employee Data

| Mark | J | Manship |

| 345-67-8901 |

— | Hourly Employee Data

Hourly Rate | |

Bargaining Unit | | \I/J Dependents

El-3H
Dependents Presents list on El-4
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When the user selects the arrow, the following drop-down list box appears.

- | Human Resources System |V | <

Employee Jobs Assignments Locations RptMan Security Help

— | Employee List |
— | Employee Data

| Mark | J | Manship |

| 345-67-8901 |

— | Hourly Employee Data

Hourly Rate | |

Bargaining Unit | |\l/ Dependénts

EI-3H

Dependents Presents list on El-4

Step 1. Identify the Elementary Process

Does the [Transactional Function meet the requirementsof an | Yes.
Elementary Process?

Step 2. Determiné the Primary Intent, and Classify

Does thd Transactional Function satisfy the Primary Intent of | Yes. The primary intent is to is
an EQ? to present information. Only
retrieved data is involved.
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Step 3. Validate against the EQ Counting Rules

EQ Counting Rules Does the Rule Apply?

The function sends data or control information external to Yes. The list of bargaining units is displayed.
the application boundary.

For the identified process, one of the following three
sfatements must apply:

*  Processing logic is unique from the processing Yes. There is no other EQ that performs this
logic performed by other external outputs or external function.

inquiries for the application.

e The set of data elements identified is different
from the sets identified for other external outputs and
external inquiries in the application.

Not applicable.

e The ILFs or EIFs referenced are different from the
files referenced by other external outputs and external
inquiries in the application.

Not applicable.

[

he processing logic of the elementary process retrieves Yes.
ata or control information from an ILF or EIF.

o

he processing logic of the elementary process does not Yes:
haintain an ILF.

= =

he processing logic of the elementary process does not Yes.
pntain a mathematical formula or calculation.

(el

he processing logic of the elementary process,does not Yes.
reate derived data.

(el

(onclusion: There is 1 EQ.

10 »)

tep 4. Determine the Complexity

FTR Counting Rule Does the Rule Apply?

Courtiene FTR for each ILF or EIF read Bargaining unit.
during the processing of the elementary
process.

ConalbicianeTha ETR Bt
CUOIICTud UL, T 00T T INCOOIIT 15~ 1.
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DET Counting Rules Does the Rule Apply?

Count one DET for each user recognizable, Not applicable.
non-repeated field that enters the application

boundary and is required to specify when,

what and/or how the data is to be retrieved or

generated by the elementary process.

(ount one DET tor each user recognizable, bargaining Unit.
flon-repeated field that exits the boundary.

If a DET both enters and exits the boundary, Not applicable.
dount it only once for the elementary process.

Count one DET for the capability to send a Not applicable.
gystem response message outside the

gpplication boundary to indicate an error

dccurred during processing, confirm that

frocessing is complete or verify that

frocessing should continue.

q

F:

1

[ount one DET for the ability to specify an Yes, the down arrow.
ction to be taken even if there are multiple
hethods for invoking the same logical process.

Do not count fields that are retrieved or Not applicable.
derived by the system and stored on an ILF

during the elementary process if the fields did

rlot cross the application boundary.

Do not count literals as DETSs.

I
IDo not count paging variables or system-
denerated stamps.

Conclusion: The total DET eount is 2.

Complexity
| 1 FTR and 2 DETs: | Complexity is Low |

Step 5. Determinethe Contribution
| Contribution is-h\Low Complexity EQ | 3 FP |
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Example: Field Level Help—First Occurrence

User During construction of the Human Resources System, a requirement for
Requirements online field level help was added. The help facility is provided by a separate
application. The Help application provides help to the Human Resources,

Process

Currency, Fixed ASSets, and Benetits appiications.

Counting The following diagram shows the Employee Data window.

Human Resources System

L
ME

Employee Jobs Assignments Locations RptMan Security Help

Employee List

Employee Data

| Mark

| J | Manship |

| 345-67-8901 |

Hourly.Employee Data

Hourly Rate | |

Bargaining-Unit | \% Dependents

EI-3H

Dependents Presents list on El-4
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When the user presses F1 while the cursor is on the hourly rate field, a box
displays the help text as shown in the following diagram.

- | Human Resources System |V | <

Employee Jobs Assignments Locations RptMan Security Help

__| |

| Hourly Rate

The amount an employee is paid for each hour of
work completed.

This information must be provided for each hourly employee.

Valid Values:  Any hourly amount is acceptable.
Default Values: This field does not have default values.

Hourly Rate | |

Bargaining Unit | IM Dependents

EI-3H
Dependents Presents list on El-4

Step 1. Identify the Elementary Process

Does the [Transactional Function meet the requirementsof an | Yes.
Elementary Process?

Step 2. Determine the Primary Intent, and Classify

Does thg Transactional Function $atisfy the Primary Intent of Yes. The primary intent is to
an EQ? present information. Only

retrieved data is involved.
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Step 3. Validate against the EQ Counting Rules

EQ Counting Rules Does the Rule Apply?

The function sends data or control information external to ~ Yes. Help information crosses the boundary.
the application boundary.

For the identified process, one of the following three
sfatements must apply:

e Processing logic is unique from the processing Yes. No other EQ performs this functior,
logic performed by other external outputs or external

inquiries for the application.

e The set of data elements identified is different
from the sets identified for other external outputs and
external inquiries in the application.

Not applicable.

e The ILFs or EIFs referenced are different from the
files referenced by other external outputs and external
inquiries in the application.

Not applicable.

[

he processing logic of the elementary process retrieves Yes.
ata or control information from an ILF or EIF.

o

he processing logic of the elementary process does not Yes:
haintain an ILF.

= =

he processing logic of the elementary process does not Yes.
pntain a mathematical formula or calculation.

(el

he processing logic of the elementary process,does not Yes.
reate derived data.

(el

(Conclusion: Thisis 1 EQ.

Step 4. Determine the Complexity

FTR Counting/Rule Does the Rule Apply?

Count ené FTR for each ILF or EIF read during Help.
the processing of the elementary process.

Conclusion: The FTR count is 1.
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DET Counting Rules Does the Rule Apply?

Count one DET for each user recognizable, Window ID, Field ID.
non-repeated field that enters the application

boundary and is required to specify when, what

and/or how the data is to be retrieved or

generated by the elementary process.

Cdunt one DET for each user recognizable, Help message, Detault value, Valid values.
noh-repeated field that exits the boundary.

If # DET both enters and exits the boundary, Not applicable.
copnt it only once for the elementary process.

Cdunt one DET for the capability to send a Not applicable.
sy§tem response message outside the

application boundary to indicate an error

ocfurred during processing, confirm that

précessing is complete or verify that processing

sheuld continue.

Cdunt one DET for the ability to specify an Yes. The F1 key.
action to be taken even if there are multiple
mdthods for invoking the same logical process.

Dq not count fields that are retrieved or derived  Not applicable.
by|the system and stored on an ILF during the

eldmentary process if the fields did not cross

thg application boundary.

Dq not count literals as DETs.

Dq not count paging variables or system-
geherated stamps.

Conclusion: The DET count is 6.

Complexity
| 1 FTR and 6 DETs! | Complexity is Low |

Step 5. Determine the Contribution
| Contribution is +-Low Complexity EQ | 3 FP |
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Example: Field Level Help—Second Occurrence

User

Requirements online field level help was added. The online help is for the add, delete, and
change processes for the Human Resources information. The help facility is

—_______provided by a separate appiication. 1he Help appiication provides neip.to

Counting
Process

During construction of the Human Resources System, a requirement for

the Human Resources, Currency, Fixed Assets, and Benefits applications

The following diagram shows the Employee Data window.

— | Human Resources System | ~ | S
Employee Jobs Assignments Locations RptMan ,Security Help
— | Employee List |
— | Employee Data
| Mark | J | Manship |
| 345-67-8901 |
— | Hourly Employee Data
Hourly Rate | |
Bargaining Unit | |\I/| Dependents

EI-3H

Dependents Presents list on El-4

© ISO/IEC 2003 — All rights reserved
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The user places the cursor on the field for which help is desired, and presses
F1 to view help about that field.

Step 1. Identify the Elementary Process

D th Trancactianal Frnetian-meat-tha recuiramanteaof-an AVAP-V=S
0€s nhe fHansactroRaT—HREHORMEet e T OO CITICI It S Orart 1CS:

Elementayy Process?

Step 2. Determine the Primary Intent, and Classify

Does thq Transactional Function satisfy the Primary Intent of Yes. The primary intent is to
an EQ? present information. Only
retrieved datd is involved.
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Step 3. Validate against the EQ Counting Rules

EQ Counting Rules Does the Rule Apply?

The function sends data or control information external to ~ Yes. Help information crosses the boundary.
the application boundary.

For the identified process, one of the following three
sfatements must apply:

e  Processing logic is unique from the processing
logic performed by other external outputs or external
inquiries for the application.

No. The processing logic to present fieldlevel help
for this field has been identified previeusly.

e The set of data elements identified is different

: ‘ Not applicable.
from the sets identified for other external outputs and
external inquiries in the application.
e The ILFs or EIFs referenced are different from the \jo¢ applicable.
files referenced by other external outputs and external
inquiries in the application.
Tlhe processing logic of the elementary process retrieves Not applicable.
data or control information from an ILF or EIF.
Tihe processing logic of the elementary process does not Not applicable.
npaintain an ILF.
Tlhe processing logic of the elementary process does net Not applicable.
cpntain a mathematical formula or calculation.
he processing logic of the elementary process‘dees not Not applicable.

(el

Feate derived data.

Y

Conclusion: Although this isian Elementary Process, it is not counted because it is not a
nique function in this application. Field level help has already been counted.

[t
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Example: Implied Inquiry

User The user requires the ability to view assignment information. Although it is
Requirements not explicitly stated, it is implied that job information must be retrieved
before it can be changed. It is not efficient for the user to enter changes to

the job assignment iNformation wWitlout 111st viewing the eXisung
information. This is the implied inquiry.
Cou ntirlg The following diagram shows the Job Assignment Edit window with enly the
Proces employee name and job number.
- | Human Resources System |v | S
Employee Jobs Assignments Security) Help
— | Employee Assignments
|| — | Job Assignment Edit
| Mark | |
Job Number | RD15379305 | ‘l_/ May Issue - Print Covers
pate |
|
] selery
Performance Rating |
AE-5
Commits changes, returns to AE-1
Ignores changes, returns to AE-1
Restores prior values
Asks for confirmation, then deletes job assignment
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When the user enters employee name and job number, the job information

appears as shown in the following diagram.

— | Human Resources System |V | <
Employee Jobs Assignments Locations RptMan Security Help
— Employee Assignments

| — | Job Assignment Edit
[ Mark | [ Manship |
| 345-67-3901 |
[ Main Plant | [uFpca |
Job Number | RD15379305 | ‘k | May Issue - Print Covers
Date [ 03/27/93 |
- Sal 17.28
sy | '
Performance Rating | Satisfactory |

AE-5
_ Commits changes, returns to AE*1
Ignores changes, returns-to AE-1
Restores prior values

Step 1. Identify the Elementary Process

Asks for confirmation, then deletes job assignment

Does the Transactional Function meet the requirements of an
Elementary Process?

Yes.

Step 2. Determine the Primary Intent, and Classify

oes the Transactional Function satisfy the Primary Intent of
an EQ?

Yes. The primary intent i
present information. Only
retrieved data is involvdd.
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Step 3. Validate against the EQ Counting Rules

EQ Counting Rules Does the Rule Apply?

The function sends data or control information external to  Yes. Job information is displayed.
the application boundary.

For the identified process, one of the following three
statementp must apply:

e Irrocessing logic is unique from the processing No. There is an existing EQ, which provides a yview
logic p¢rformed by other external outputs or external of the same information.

inquirigs for the application.

. he set of data elements identified is different Not applicable.
from the sets identified for other external outputs and
external inquiries in the application.

e The ILFs or EIFs referenced are different from the  \jo¢ applicable.
files referenced by other external outputs and external
inquirigs in the application.

The procgssing logic of the elementary process retrieves Not applicable.
data or cantrol information from an ILF or EIF.

The procgssing logic of the elementary process does not Not applicable.
maintain gn ILF.

The procgssing logic of the elementary process does not Not applicable.
contain a nathematical formula or calculation.

The procgssing logic of the elementary process does not Not applicable.
create detfived data.

Conclusion: Although the function is an elementary process, it is not counted because it is not
unique Within this application. Anfidéntical display has previously been counted.
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Example: EQ Triggered without Data Crossing the

Boundary
User The user requires that the application print the Monthly Membership Report
Requirements automatically every month.
The following diagram shows the data flow for this example.
Monthly Membership Report
O Name City Country
! Angel/As waul
Print Monthly L Bonr, B g%c:gokee 8:2
Membership Report 3 Sraith/S. London UK
Teniple, S. Detroit USA
T Wayne, J. Atlanta USA
Membership ILF
Member ID
Name
City
Country
Step 1. Identify the Elementary Process
Does the Transactional Function meet the requirementsof an | Yes.
Elementary Process?

Step 2. Determine the Primary Intent, and Classify

Does the Transactional Function satisfy the Primary Intent of
an EQ?

Yes. The primary intent is to
present information. Only
retrieved data is involved.

Step 3. Validate against the EQ Counting Rules

© ISO/IEC 2003 — All rights reserved
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EQ Counting Rules Does the Rule Apply?

The function sends data or control information external to ~ Yes. The monthly membership data crosses the
the application boundary. boundary.

For the identified process, one of the following three
statements must apply:

e  Processing logic is unique from the processing Yes. No other EQ performs this function.
logic performed by other external outputs or external

inquiries for the application.

. he set of data elements identified is different

: ‘ Not applicable.
from the sets identified for other external outputs and
external inquiries in the application.
e The ILFs or EIFs referenced are different from the  \jo¢ applicable.
files referenced by other external outputs and external
inquirigs in the application.
The procgssing logic of the elementary process retrieves Yes.
data or cantrol information from an ILF or EIF.
The procgssing logic of the elementary process does not Yes.
maintain gn ILF.
The procgssing logic of the elementary process does not Yes.
contain a nathematical formula or calculation.
The procgssing logic of the elementary process does not Yes.

create derfived data.

Conclusion: There is 1 EQ. Note, an EQ can be triggered without data crossing the boundary.
In this example, the transaction is triggered by a time event within the application boundary.

Step 4. Determine the Complexity

FTR Counting Rule Does the Rule Apply?

Cdunt one FTR for eachJLF or EIF read during Membership.
th¢ processing of the-clementary process.

Conclusion: (The total FTR count is 1.
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For DETsS, look at each field on the window and determine which DET

counting rules apply.

DET Counting Rules

Does the Rule Apply?

Count one DET for each user
recognizable, non-repeated field that
enters the application boundary and is

Not applicable.

required to specify when, what and/or
how the data is to be retrieved or
generated by the elementary process.

Count one DET for each user
recognizable, non-repeated field that
exits the boundary.

If a DET both enters and exits the
boundary, count it only once for the
elementary process.

Count one DET for the capability to
send a system response message outside
the application boundary to indicate an
error occurred during processing,
confirm that processing is complete or
verify that processing should continue.

Count one DET for the ability to specify
an action to be taken even if there'are
multiple methods for invoking the same
logical process.

Do not count fields thatlare retrieved or
derived by the systémrand stored on an
ILF during the elementary process if the
fields did not ‘¢ross the application
boundary:

Do not count literals as DETSs.

Doeiot count paging variables or
system-generated stamps.

Name, city, country.

Not applicable.

Not applicable.

Not applicable.

Not applicable.

Conclusion: The DET count is 3.

Complexity

LR mla nhaY RELEE ot mle al | ~ 1 LI «
| L 1IN alU S DTS, | COLIPICAILY 1S LOW

Step 5. Determine the Contribution

| Contribution is 1 Low Complexity EQ | 3 FP
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Example: Data Sent to Another Application

User At the end of each day, send a transaction file to Application B listing the
Requirements check numbers and the amount of each check printed for the day.

The following diagram shows the data flow for this example.

Application A Application B

Generate Daily : Daily Check File
Check File 3 %

Check Number
Check Amount

Check ILF
Check Number
Check Amount

Step 1. Identify thelelementary Process

Does the [Transactional Function meet the requirementsof an | Yes.
Elementayy Process?

Step 2. Determine the Primary Intent, and Classify

Does the Transactional Function satisfy the Primary Intent of Yes. The primary intent is to
an EQ? present information. Only
retrieved data is displayed.

Step 3. Validate against the EQ Counting Rules
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