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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electr
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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Software engineering — Mk |l Function Point Analysis —
Counting Practices Manual

Introduction

1.1 Definition and Purpose of Mkll Function Point Analysis

For the purposes af this document, the abbreviation ‘Mk || FPA’ is used for ‘Mark I
Function Point Analysis’.

MK Il FPA is@@method for the quantitative analysis and measurement of information
processing<applications. It quantifies the information processing requirements
specified, by the user to provide a figure that expresses a size of the resulting
software product. This size is suitable for the purposes of performance
medsurement and estimating in relation to the activity associated with the software
product

In the context of MKk Il FPA, ‘information processing requirements’ means the set of
functions required by the commissioning user of the application software product
(excluding any technical and quality requirements). ‘The activity’ could be the
development, enhancement or maintenance of the software product needed to meet
the requirements.

The Mkl FPA method is intended to comply with ISO/IEC 14143-1: 1998, the
International Standard for Functional Size Measurement (see Bibliography).

OISO/IEC 2002 — All rights reserved 1
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1.2 Purpose of the Counting Practices Manual (‘CPM’)

The Mk Il Method of Function Point Analysis was defined by Charles Symons in
"Software Sizing and Estimating: Mk Il FPA" published in 1991. After development
within KPMG in 1985/86, with the protected status of a proprietary method, the
method is now in the public domain. The Metrics Practices Committee (MPC) of the
UK Software Metrics Association is now the design authority for the method and is
responsible for its continuing development.

The purpose of this Manual is to explain and promulgate the method, and to set out
the rules for applying Mk Il Function Point Analysis (‘FPA’). Chapters 1 to 5 inclusive

ot this manual provide the authoritative standard of the Mk Il FPA Method.

It is not the purpose of this manual to replace Charles Symons' or the other booksin
the Bibliography. The manual is not intended to provide a teaching introduction to MkIl
FPA, nor does it discuss the broader subject of software measurement.

This manual replaces all previous versions of the Counting Practices Manual.
The definition covers:
The software domains for which Mkll FPA may (e applicable

Application software requirement components.recognised by MK I
FPA

A process for applying the MkIl FPAfules and documenting the
result

Interpretation of the rules for a.variety of software technologies (e.g.,
GUI, client/server, objects, efc.)

Basic Formulae used in-MK Il FPA
Terminology used in-Mk Il FPA.

An important aspect of this new version of the standard, in order to comply with
ISO/IEC 14143-1:1998, is that-the Technical Complexity Adjustment is no longer
considered to contribute to the™Functional Size". Hence measurements previously
expressed in MkIl ‘Unadjusted Function Points’ should now be regarded as the MKiI
measures of the Functional Size, without further qualification. For the time being, the
Technical Complexity Adjustment remains part of the method. If it has been applied
then the result should be qualified as the "Adjusted Size".

1.3 Whga'should read this document ?
Users of MK Il FPA
Suppliers of tools, training or other services involving the method.

Anyone interested in learning about the details of Mk Il FPA

1.4 Albrecht/IFPUG Function Point Analysis

Allan Albrecht developed the original Function Point Analysis method. The design
authority for the direct descendent of his approach is now the International Function
Point Users Group (‘IFPUG’). The briefest reference is made here to the relationship
between the MK Il and the IFPUG FPA methods.

The two methods measure subtly but significantly different sizes of a software
product (and therefore of the work-output of the processes of developing, maintaining
and enhancing a software product).

2 OISO/IEC 2002 — All rights reserved
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In terms of the sizes produced, the major differences are that Mk 1l FPA, with its finer
granularity, is a continuous measure whereas IFPUG limits component size once a
threshold is reached and that the Mkll method aims to better reflect the internal
processing complexity of business ‘data-rich’ systems. As the concepts on which
the size measure is based are logical transactions and entities, in which software
requirements and functional specifications are typically expressed, a Mkll Functional
Size measure should be truly independent of the technology or methods used to
develop or implement the software.

The weightings introduced by Charles Symons were designed to deliver a size scale
of similar magnitude for the Mkll method as for the IFPUG method. On average

therefore, the methods give roughly the same software sizes up to around 400
function points (though there can be quite a scatter about the average for individual
items of software). For larger sizes, Mk Il FPA tends to produce increasingly higher
sizes than the Albrecht/IFPUG method.

For some purposes, e.g. portfolio management, the methods may be regarded as
equivalent. However, for the commonest purposes of performance meastrement
and estimating it is preferable to use one scale or the other consistently; only
converting between them if needed, using a formula which shows-the average
relationship.

1.5 Applicability of Mk Il FPA

MkIl FPA is a method that assists in measuring process €fficiency and managing
costs for application software development, enhancement or maintenance activities.
It measures a software product size independent of technical characteristics of the
software, in terms relevant to users. It can be:

applied early in the software development process
applied uniformly throtighout the software's lifetime
interpreted in business terms, and

understood by ‘users of the software.

MKII Function Points can<be used to measure the functional size of any software
application that can be‘described in terms of logical transactions, each comprising an
input, process and output component. The sizing rules were designed to apply to
application software/from the domain of business information systems, where the
processing component of each transaction tends to be dominated by considerations
of the storage)or retrieval of data. The method may be applicable to software from
other domains, but the user should note that the sizing rules do not take into account
contribtjons to size such as from complex algorithms as typically found in scientific
and_engineering software, nor do the rules specifically take into account real-time
requirements. To apply Mkll FPA to these other domains may be possible or may
require extensions to or new interpretations of the rules given in this manual.

MKIl FPA can be used for sizing:

a requirements specification or functional specification of a new
application or of a change to an existing application

the requirements met by an existing, operational application,
whether it be a bespoke application or an implementation of a
packaged business software solution, and whether a batch or on-
line implementation.

OISO/IEC 2002 — All rights reserved 3
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Either directly, or coupled with effort, defect counts and other measures, Mkll FPA can
be used for a variety of purposes, including to:

measure project or organisational performance (productivity,
delivery rate and quality).

compare internal and external IT performance
compare application quality and reliability

compare normalised development, maintenance and support costs
of applications on different platforms

estimate the resourcing requirements, duration and cost of projects

contribute to the cost and risk elements of the business case for'a
new project

assist in identifying all requirements before an applicationtias been
developed

control "creeping elegance" or scope change during projects
assign work to team members
determine the size of the application asset-base

produce useful, high-level, functional documentation of old ‘legacy’
systems that lack up-to-date functional documentation

determine the replacement value.of applications.

MK 1l FPA is independent of the project management method to be used (e.qg.
waterfall, spiral, incremental) and of the development method employed (e.g. object-
oriented, SSADM, Information Engineering; etc.). It is a measure of the logical,
business requirements, independent of how they are implemented.

1.6 Manual Structure

This manual is split into 10 Chapters. After this Introduction, the Chapters address
the following:

Chapter 2 describes the Rules to which all Mk 1l Function Point counts must conform.
Chapter 3 lists the-main steps to be carried out in performing a count.

Chapter 4 provides general guidelines and illustrations of how to perform the tasks
involved ina-count for many situations faced in practice.

Chapter 5 provides measurement guidelines for some sizing specific types of
software and for some specific types of sizing requirements.

Chapter 6 describes the process to adjust the Functional Size derived using the MKl

methodto-account for mon-functionat TequirereTts:

Chapter 7 gives a definition of effort for the calculation of productivity.

Chapter 8 describes how to measure productivity.

Chapter 9 gives a brief introduction to the use of Mkll FPA for estimating.
Chapter 10 provides a glossary of terms and definitions.

Appendix 1 contains a detailed definition of the Technical Complexity Adjustment.

Appendix 2 provides some forms which may prove helpful in performing a count.

4 OISO/IEC 2002 — All rights reserved
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Appendix 3 contains a Bibliography of publications referred to in this document, and
other useful references.

1.7 Metrics Practices Committee

The Metrics Practices Committee was established by the Committee of UKSMA to
exercise delegated authority on a day-to-day basis over the Mk Il Function Point
method. The Committee acts on behalf of UKSMA and the user community with the
following objectives:

to act as the Design Authority and owner of the Mkll method

to maintain control over the rules, interpretation and documentation
of the MkIl method

to ensure that the rules are interpreted in a consistent and valid way
for both Mkll and IFPUG methods

to supply advice on the interpretation of both the Mkll and1FPUG
methods

to foster consistency in the application of the methods, and thus
comparability of results

to promote the use of the Functional Size as a key component of
software metrics

to provide a reference point for interpretation

to keep the user community informed of any developments via the
UKSMA Committee and general meetings.

1.8 Procedure for raising a Query or Issue with the MPC

Should the reader wish to comment or need advice on any aspect of this manual,
please contact the UKSMA Admiqistrator. Suggestions for improvement to this
document, and UKSMA services are warmly welcomed!

OISO/IEC 2002 — All rights reserved 5
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The MK Il Function Point Analysis
Rules

Below are listed therules to which all Mk Il Function Point Counts must conform.
General guidelines to assist in conformance to these rules are given in Chapter 4 of
the manual.

Rule 1 Boundary

1.1 Mkl FPA s used to measure the size of the functionality required by the
users of an application, within a boundary defined for the purpose of the
FP count.

1.2 The application or part of the application enclosed by the boundary
must be a coherent body of functionality, comprising one or more
complete Logical Transaction Types. (In the following, ‘Type’ is
dropped for ease of reading.)

Rule 2 Functional Size and Logical Transactions

2.1  The Functional Size of an application is the sum of the sizes of each of
the Logical Transactions whose input and output components cross
the enclosing boundary.

OISO/IEC 2002 — All rights reserved 7
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2.2

2.3

N
i N

A Logical Transaction is the lowest level of self-consistent process. It
consists of three components; input across an application boundary,
processing involving stored data within the boundary, and output back
across the boundary.

It is triggered by a unique event that is of interest to the user, which,
when completed, leaves the application in a self-consistent state in
relation to the unique event. It may also be triggered by a user
requirement to extract information from the application, leaving it
unchanged.

25

2.6

AtogicatFransactonis-cotnrted-once-when-stzing-ar-appheation;
even though it may be executed from more than one point in the
application.

Changes to are counted by summing the size of the added, changed,
and deleted Logical Transactions.

In the case of changed Logical Transactions, the size counted is the
size of the changes made to the Logical Transactions{net the overall
size of the Logical Transactions. The size of the changes made is
found by summing the counts of the added, changed and deleted input,
process and output components of the Logical Transactions.

Rule 3 Processing Component of Logical Transactions

3.1

3.2

3.3

3.4

The processing component of a Logical Transaction is analysed by
reference to its manipulation (i.e. create, update, delete, or read) of
stored data.

The processing component is 'sized by counting the number of Primary
Entity Types that are referenced by the Logical Transaction, plus the
System Entity if referenced. See Section 4.4 for definitions of ‘Entity-
Type’ and ‘Primary’.

All accesses to Non-Primary Entity Types within the entity model are
considered to hejreferences to a single entity called the System Entity.

Within an application boundary there can be only one System Entity, to
which a maximum of one reference may be included in the processing
component of a Logical Transaction.

Rule 4 Input and)Output Components of Logical Transactions

4.1

4.2

The input and output components of a Logical Transaction are sized by
counting the number of Data Element Types crossing the application
boundary, via each component respectively.

A Data Element Type is a uniquely processed item of information that
is indivisible for the purposes of the Logical Transaction being sized. It

At of an it Ay ALt Aot flowag aaraco A Al st oy an Ao

o '.Jul curartn IHUL \J UULPUL UULAL TTUVY UALT VOO AlT MPPII\JMLIUII oUuUl qul_y

Rule 5 Logical Transaction Size

5.1

5.2

The Functional Size of a Logical Transaction is the weighted sum of
the input, processing, and output components of the Logical
Transaction.

The industry standard weights are as follows: Input Weight is 0.58 (per
Input Data Element Type), Processing Weight is 1.66 (per Entity Type
Reference), and the Output Weight is 0.26 (per Output Data Element

Type).

OISO/IEC 2002 — All rights reserved
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Rule 6 Reporting a Mkll Function Point Count

6.1 A MKII FP count obtained according to the rules of this Counting
Practices Manual should include reference to the CPM Version
Number when it is reported, for example:

‘557 MKII Function Points (ISO/IEC 20968:2002)’

OISO/IEC 2002 — All rights reserved 9
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Measurement Steps

The purpose of this section'is to summarise the key factors in each of the steps 1 to
6 which comprise the Mkl FPA Counting Process, the additional steps 7 to 8 which
are needed to determine the most commonly required performance parameters, and
the optional steps-9-to 11 which are needed to take into account the Technical
Complexity Factor. Reference is made to the Rules of Chapter 2, and to other parts
of this manual'which provide greater detail and guidance.

The Functional Size of an application is derived from the Functional User
Requirements as expressed by the commissioning user.

Any‘function that is provided, but which was not required by the user, is ignored for
EPA purposes (Rule 1).

Functional requirements are usually modelled in the Requirements Specification and
Logical System Design documents. They are an expression of what an application
should do or does, rather than how it does it, and these are therefore good source
documents for counting purposes.

Access to a member of the project team knowledgeable in what the system is
supposed to do, and to a data analyst for the data entity model, is also an invaluable
asset to a count.

OISO/IEC 2002 — All rights reserved 11
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The effort involved in a count typically takes 0.2% - 0.4% of the total project effort for a
new large development project.

Mk 1l FPA Counting Process and its use for Productivity Measurement

Measure Functional Productivity Measure Adjusted
Size Measurement Size (Optional)

| |
L. Determine
purpose & type
of count

P.  Determine

Boundary of
Count
1
3. Identify 4. ldentify & 7. Determine 9 Score
Logical categorise project Degrees of
Transactions Entity Types effort Influence

1 |

. Count Input,
Process and

10.
Calculate
TCA

Output
6. Calculate 11. Calculate
Functional Adjusted
Size FP Size

Calculate
Productivity

v ]

Step 1 Determine the\Viewpoint, Purpose and Type of the Count

Identify the customer for the count, and the purpose. For example, is it to measure
the work-output 6f-a particular group of developers, or the functionality ‘owned’ by a
particular user?,ls the aim to count all of the functionality which was required, or the
functionality, which was delivered to the user? See Section 4.1 for guidelines.

Questiens which may help determine what has to be counted include:
DBoes the project involve development, enhancement, maintenance, or support?

When did/does the project begin and end?

Is an accurate or approximate count needed? (If the latter, see Section 5.2.) Is it
needed for performance measurement, or for estimating? (If the latter, see also
Chapter 9.)

Step 2 Define the Boundary of the Count

This may be iterative with Step 1. Drawing the boundary determines the Logical
Transactions to be included (the ‘Scope’) and which are to be excluded from the
measurement.

See Sections 4.2 and 4.3 for guidelines.

12 OISO/IEC 2002 — All rights reserved
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Step 3 Identify the Logical Transactions

Logical transactions are the lowest level processes supported by the application,
consistent with Rule 2

See Section 4.4 for guidelines.
Step 4 Identify and Categorise the Data Entity Types

It is usually highly desirable to have an entity-relationship data model for the
requirements, to identify all the Data Entity Types. However, as only the Primary
Entity Types are needed, a full Third Normal Form analysis is not needed.

See Section 4.5 for guidelines.

Step 5 Count the Input Data Element Types, the Data Entity Types Referenced
and the Output Data Element Types.

For each Logical Transaction, count the number of Input Data Element Types (Ni), the
number of Data Entity Types Referenced (Ne), and the number of Output Data
Element Types (No).

See Sections 4.5 and 4.6 for guidelines.
Step 6 Calculate the Functional Size

The Functional Size (FS) is the weighted sum over all Logical Transactions, of the
Input Data Element Types (Ni), the Data Entity Types Referenced (Ne), and the
Output Data Element Types (NO).

So the Functional Size(FS) for an application is:
FS = Wi* SNi+ We * SNe +"Wo * SNo,

where ‘S* means the sum over all Logical’Transactions, and the industry average
weights per Input Data Element Type, Data Entity Type Reference and Output Data
Element Type are, respectively:

Wi =058
We =1.66
Wo'=0.26

For the sizing formulagto be used for Changes to applications, see Section 5.3
Step 7 Determiine Project Effort

Determine the'total effort and elapsed time for the project.

See Chapter 7 for guidance.

Step'8 Calculate Productivity and other Performance Parameters

Examples: Productivity = FS / Project Effort,

Delivery Rate = FS / Elapsed Time
See Chapter 8 for guidance.
Step 9 Score the Degrees of Influence

Optionally assess the Degrees of Influence of each of the Technical Complexity
Adjustment characteristics.

See Appendix 1 for guidance.
Step 10 Calculate the Technical Complexity Adjustment

OISO/IEC 2002 — All rights reserved 13
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Optionally calculate the TCA.
See Appendix 1 for guidance.
Step 11 Calculate Adjusted Size and Performance Parameters

Optionally use the TCA calculated in Step 10 to calculate the Adjusted Size which can
then be used instead of the FS to derive the associated performance parameters
(e.g. productivity and delivery rate), as in Step 8.

14 OISO/IEC 2002 — All rights reserved
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General Guidelines for Mkl
Function Point Counting

The purpose of this chapter is to provide users of the Mkll FP method with more
detailed rules and practical cases which illustrate the application of the method for a
variety of feal counting situations. The structure of the chapter corresponds to the
first five steps of the Mkll FPA Counting Process described in Chapter 3.

4:1° Determining the Viewpoint, Purpose and Type of the Count

count is to decide the ‘boundary’ of the application which has to be counted; this
determines what functionality is included and what is excluded.

The choice of the boundary depends on the viewpoint, and perhaps the purpose of the
count. There are three commonly encountered viewpoints.

The Project Viewpoint. We wish to determine the size of the functionality
delivered, i.e. the ‘work-output’, by a specific application development or
enhancement project, or the functionality supported by a specific application
maintenance or support activity. The purpose might be that we wish to use the

OISO/IEC 2002 — All rights reserved 15
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resulting functional size measure as a component of measuring productivity of the
project, or as a component of estimating the effort to develop the project. In this
case the boundary is drawn around the functionality delivered by the project team
or as maintained by the support team.

The Application Manager Viewpoint. We wish to determine the total size of
applications which support a specific business functional area, and which are
managed as a unit by an Application Manager. The purpose might be to track the
extent of automation of the business area as it progresses each year, or to
measure the support productivity of the Application Manager’s team for that whole
area. In this case the boundary is drawn around the functionality supported by the

Application manager’s team.

The Business Enterprise Viewpoint. We wish to determine the total size of the
application portfolio of the enterprise for the purpose of asset valuation. In this
case the boundary is drawn around the whole of the portfolio of the Enterprise.

The reason for distinguishing these different viewpoints is that the MKH FP counts
arising from these different viewpoints are not necessarily related-in\a simple additive
way. Usually, the whole is less than the sum of the parts. Examples will illustrate.

The functional requirements of a Business area are developed in three successive
application development projects. For the purposes ofestimating and of
measuring the productivity of the three separate prgjects, we need to count the
FP’s delivered by each of the projects separately.» However, because of the
architecture of the systems of this Business area’in our example, each project had
to deliver some temporary, ‘throw-away’ fupctionality to convert data from the
previous generation of applications, and_in ‘addition some permanent interface files
have to be created for the three applications to work coherently.

Clearly, to measure the productivity of-the individual projects, we need to count the
total functionality delivered from ithe Viewpoint of the Project Leader by each
separate project. This would-include the FP’s of any ‘throw-away’ functionality, and
of any interface files which'that project had to provide. But when measuring the
final total or ‘nett’ functionality from the viewpoint of the Business area when all
three projects have been completed, we would not count the ‘throw-away’
functionality, and it.imay arise that not all of the functionality implied in the interfaces
is credited to the ‘nett’ functionality (see further the discussion on interfaces
below).

A similartype of boundary problem arises when counting the FP’s delivered for
client<server systems. A client-server application could be developed by two sub-
project teams, one specialising in PC client applications, and the other in main-
frame server applications. The application boundaries for the two projects may
well overlap, with some user functionality being dealt with by both projects. If we
wish to measure the performance of each development sub-project team

separately, then the total functionality delivered by each team would be counted
separately. Alternatively, if we wish to size the integrated client-server application,
to measure the functionality delivered to the user or project sponsor, then the
overlapping functionality would not be double-counted.

4.2 Drawing the Boundary for a Count

As shown in the preceding paragraph, where the boundary of an application is drawn
for FP counting depends on the intended viewpoint, purpose and use of the count.
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Drawing the boundary determines what functionality is to be included in the count, and
what excluded.

When the application boundary is drawn, it defines the conceptual border between the
software and the ‘user’ (see further below). ‘Input data’ from the user crosses the
boundary to enter the application. ‘Output data’ leaves the application and crosses
the boundary to reach the user. Within the boundary are the Data Entity Types
(hereinafter referred to as ‘entities’, for simplicity) that are processed by the Logical
Transaction Types (hereinafter referred to as ’logical transactions’ or just
‘transactions’) of the application.

Lotk L DA onzonan

mra
Business User - e.g. a manager, a clerk, someone at a terminal, or some
other person who enters data into the application and receives output.

Automated User - another application or automatic data collection-device
that supplies data to or receives data from the application being'counted.
(Note that an application can also be regarded as the user from‘the
viewpoint of a ‘lower-level’ piece of software such as a filechandler or
network access device. But MkIl FPA was designed to-work at the
business application level, and great care should be taken about applying
the method at lower, infrastructure software levels?)

In all cases, data from the user which crosses the application boundary to be
processed will:

cause some part of the application to change state according to the
requirements of the user.

and/or

cause data to be made availabl€ to the user.

Drawing an application boundary must not result in incomplete logical transactions.
Any logical transaction must have 'some user input from across the boundary, do
some processing on data entity types within the boundary, and return output across
the boundary.

Whether the requirements-of the application are implemented in on-line or in batch
mode is immaterial td.the FP count; there is no logical difference between data
crossing the application boundary on-line, and data crossing the boundary off-line
(batch).

Figure 4.1 below shows a typical example of an application boundary from a business
user perspective, encompassing on-line and batch transactions.

Application Boundary EL

Producti

| —

Submit Job

Figure 4.1 - Business user view of application boundary
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Referring to figure 4.1, we can see that there is an on-line transaction that updates
one database. This transaction involves the user at a terminal holding an input/output
dialogue across the application boundary.

In figure 4.1 there is also a batch transaction which accesses three databases. This
transaction is initiated in a production environment, under the control of the computer
operators, and produces a report, which is sent to the business application user. The
input from the operators, who initiate the job, crosses the application boundary, as
does the output report that is sent to the user.

There are three databases shown within the application boundary in figure 4.1. It

deeshotmatterfortheP-ecount-of-this app:iuatiun f-one-ortore-of-these-databases
happens to be shared with other applications that may create, read, update or delete
data on the databases. For the purposes of the function point count being described,
the entities implied in all three databases are included within the application boundary
as they are referenced by the two transactions shown in figure 4.1, and the relevant
entity references will be counted in each of those transactions.

Databases can appear within the boundaries of any number of applications. The
criterion for their inclusion is simply whether or not the data is referenced by one or
more logical transactions included within the application being counted. Logical
transactions, on the other hand, normally appear in only one application, unless
functionality is deliberately duplicated across more than one@pplication.

4.3 Interfaces

When an application boundary is drawn for the purposes of a particular FP count, it
may result in identifying ‘interfaces’ to other applications. In common understanding,
the word ‘interfaces’ is used for two physically.different processes.

a file of ‘data’ (e.g. master data records, ‘transactions’, a string of messages, etc.)
is made available as an interface file from one application to be shared with
another

‘data’ are transmitted via an\interface, either one at a time or as a batch, from one
application to another

N.B. When we use the term ‘transactions’ in the above, these are not complete logical
transactions in the meganing of Mkll FPA. Typically, these ‘transactions’ might be the
input part of a set ofylogical transactions. For example a file (or stream) of orders, or
bank terminal withdrawals, would be the input part of the logical transactions for the
receiving application which is going to process them. (Remember, a complete logical
transactiomalways involves an input, process and output component, which leaves
the appli¢ation in a self-consistent state.)

In the-first type of interface above where one application shares a file with another,
beth’ ‘applications, the one making the interface file available (i.e. the application
maintaining the file) and the other using (i.e. reading) the same interface file,

encompass this file within their boundaries. Therefore the entity types implied in the
file should be counted in the relevant logical transactions of each of the applications.

In the second type of interface above, the data transmitted across the common
application boundary form the output part of a logical transaction of the sending
application, and similarly also the input part of a logical transaction of the receiving
application. As in the first type of interface above, any entity types referenced by the
transmitted data should be counted in both the sending and receiving applications, as
both process such data.

18 OISO/IEC 2002 — All rights reserved



https://standardsiso.com/api/?name=a25a24cb1300ad0b20d3e8e28a3ffd4b

ISO/IEC 20968:2002(E)

At first sight, these two types of interfaces seem to discuss different physical
implementations of the same logical requirement and thus might be expected to give
identical MKIl FP counts. But this is not necessarily so — the two types of interfaces
may result from distinct logical requirements.

Three cases below will illustrate how to apply the counting rules when interfaces
arise. In each case it is assumed that the Viewpoint requires each application
processing the interface file to be sized separately. In the table headings, ‘DET’
means ‘Data Element Type'.

Case 1. Orders are entered on-line in Application A and validated, and accumulated

or—a—file—which—ean—be—aceessed dli’cuﬂ‘y b‘y e—shared—with /—\pphuat.un B—Fhe
shared order file is within the boundary of both applications, and hence the orders do
not have to ‘cross an application boundary’ to be passed from A to B. At some
arbitrary time chosen by Application B, it processes the accumulated orders against a
Stock file and produces a summary report. Application A has no influence-ah when
Application B reads the file. Applications A and B both also read a master Customer
file during their respective processing.

Transaction Input DET’s | Processing ER’s\| Output DET’s
Applic.
A Order Entry 20 2 (Ord, Cust) 1 (Error/
Confirm),
B Order Process | 1 (Trigger) 3 (Ord, Cust, 10 (Ord
Stock) Summary)

Case 2. As Case 1, but before Application B begins to process the interface file,
Application A sends a notification that*on-line processing has completed’. There is
therefore a separate transaction sent-by Application A, and received by Application B,
that synchronises the two applications. If we are counting both applications
separately, this transaction should be counted in both applications.
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Applic. Transaction Input DET’s | Processing ER’s | Output DET’s
A Order Entry 20 2 (Ord, Cust) 1 (Error/
Confirm)
A Entry Complete | 1 1 1
B Begin Order 1 (Trigger) 3 (Ord, Cust, 10 (Ord
Process Stock) Summary)

(Note: Case 2 gives a different count to Case 1. But in Case 1, Application A has no
control regarding which processing cycle of Application B will handle any spegific
Order. There is also in Case 1, arguably, a requirement for a ‘transaction” to
Application B informing the latter that it may start its processing, but this @riginates
from somewhere other than Application A and has not been shown as\required in
Case 1. It may, for instance, be a timed trigger, such as ‘Time_©Of_Day’, or an
operator intervention.

Case 3. As Case 1, but each order, immediately after entry and validation, is
transmitted ‘on-line’ by Application A to Application B.

Applic. Transaction Input DET’s | Processing ER’s | Output DET's
A Order Entry 20 2.(Ord, Cust) 1 (Error, etc)
plus ‘n” *
B Order Process | 5 (revali- 3 (Ord, Cust, 10 (Ord
dated) Stock) Summary)

*'n’, the count of the number of DET’s transmitted out across the common boundary
depends on the requirements for formatting agreed with Application B. If the 20
DET's transmitted out are treated as a block, unchanged in format from the data
entered, count “one”. If all20 DET's are re-formatted to meet the requirements of
Application B, count 20,

Case 3 alsodiffers from Cases 1 & 2 in that each Order is processed discretely and
sequentially-by both Applications A & B. No additional notification messages are
needed;.as, upon receipt of each Order transaction, Application B processes it and
waits-for’Application A to transmit the next.

In'all of Cases 1, 2 & 3, Applications A & B may reside on the same or different
processors. This is a physical implementation detail which does not affect the

functional size.
The General Rules therefore are as follows:

(@) Input read from an Interface File: If information read from an interface file requires
validation, then count the input DET’s that require validation as part of a logical
transaction of the receiving application.

(b) Output transmitted across an Interface: Count the DET’s made available or
transmitted across the interface that have to be specially formatted for the receiving
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application in the output component of a logical transaction of the transmitting
application

(c) The files made available or transmitted across an interface comprise DET’s which
will may create or cause updates of one or more entities. Count any references to
these entities in the relevant logical transactions of both the sending and receiving
applications.

(d) Take care to understand any logical requirements to synchronise interacting
applications and count the transactions made necessary.

(Note also that if the task were to produce the size of the combined system A+B as

one unit, ignoring interface considerations, then the relevant transactions and their
sizes would be as in Case 1 above, irrespective of how the requirements had been
implemented.)

4.4 ldentifying Logical Transactions

After deciding the purpose of an FP study, and choosing an appropriate boundary, the
next most critical decision to make when performing FPA, is to correetly identify the
set of logical transactions involved. This Section is intended to help the reader identify
logical transactions correctly and clarifies some commonly enceuntered counting
situations.

N.B. Tests of experienced Mkll FPA practitioners have shown that the commonest
mistake made is to omit to identify and hence size some’of the Logical Transactions
of the system. The advice of this Section on distinguishing Logical Transactions is
therefore especially important.

Users of Mkll FPA should note that early in a‘project’s life-cycle, requirements are
often stated in a general form such as ‘the-System shall be usable by anyone familiar
with GUI conventions’. The temptation atthis stage is to say that such a requirement
can only be handled by the Technical€omplexity Adjustment (which is no longer
considered to contribute to the MkILFP size).

By the time the requirements are agreed in detail, however, much of this ‘ease of use’
requirement will have influenced the information processing content of the various
Logical Transactions, and-hence this requirement will be taken into account in the MKII
Functional Size. Thetpgical Transactions to be counted thus correspond to the
finally agreed set ofogical requirements allocated to the software being sized.

4.4.1 What iS-a Logical Transaction ?

Logical transactions are the lowest level business processes supported by a software
application. Each comprises three elements: input across an application boundary,
some-related processing, and output across the application boundary.

The'definition says that:

Eachrfogicar transaction 15 triggered by a unique event of interestin the
external world, or arequest for information and, when wholly complete,
leaves the application in a self consistent state in relation to the unique
event.

This statement warrants some further explanation. The keywords are examined
below.

triggered Each logical transaction has an input part, some related
processing and an output part — the processing and output
occur in response to the stimulus provided by the input part
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unique

which itself corresponds to an event in the external world.

In FPA, we are concerned only with unique types of event —
synonyms and multiple occurrences are ignored, provided that
the same set of processing is triggered in each case. Thatis,
the same acquisition and validation, references to the same
set of entity types, and the same formatting and presentation
are performed. Variations in processing path resulting from
different input values on distinct occasions are not regarded
as giving rise to different logical transaction types. All the
entities which could be referenced by all possible processing

event of interest

paths should be counted in the one logical transaction type.

People are interested in information of varying kinds; such
information originates when things happen in the ‘real werld’
e.g. when an account is opened at a bank, or a lift reaches a
specific floor, when a customer pays for goods bought at a
retail store, or a television programme is cued to commence
broadcasting. The ‘events of interest’ are thase“about which
the software application is required to proeess information.

Events are:

Atomic; events are indivisible and-cannot be decomposed
into two or more component events unless the level of
abstraction (granularity) of\the description you are making,
and hence the purpose. and requirement of the application,
is changed,;

Consistency preserving and Instantaneous ; each event
either completes successfully, or fails entirely — it is not
possible for-an event to have ‘partially happened’;

Detectable; in order to store information about an event,
the event must be observable, or at least able to be
inferred from observations.

These are the ACID tests — if any candidate ‘event’ fails one or
more of these criteria, reject it from the application’s logical
model.

In some circumstances we can contrive that the events of
interest in the external world directly generate messages
which form the input side of a logical transaction. In other
circumstances, a software application must periodically
inspect (i.e. ‘poll’) the status of the external world to determine
whether an event of interest has occurred, generating an input
message to document a positive result. In either case, the

external world

22

TESUItMg TESSaye 1S Tegarded as the nput side of e togicat
transaction (the detection mechanism is purely
implementation detail). The polling mechanism is, of course,
triggered by an event in the external world i.e. the passage of a
specified amount of time.

Everything that lies outwith an application’s boundary is
considered to be the external world of that application. All
users of an application exist in this external world, as do the
happenings that are recorded in the form of events, and the
requests for information made by the application users.
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Thankfully, these are the only components of the external
world that need any description for the purposes of FPA.
However, such a description is absolutely necessary in order
to establish the context of the application.

request for People wish to store and remember information about events,

information as indicated above. In order to retrieve some of the stored
information from an application, a request is made (by a user
in the external world). This takes the form of an input
message, which triggers some processing and a response
(output), just as does an event. Individual requests are always

atomic, consistency-preserving (as, by definition, they cause
no change of state), instantaneous and detectable. Hence,
requests for information (often called ‘queries’) provide an
essential source of logical transactions. They differ fram
events in that events occur regardless of the existerge of a
software application; requests for information are’ themselves
consequences of the existence of the application.

wholly completed The definition of a logical transaction does-1ot specify the time
between receipt of the input message andthe end of the
output response; the duration may be-a'few microseconds or
run into years (in theory). However, the logical transaction
commences when the event is detected and is wholly
complete only when the response has left the application

boundary.
self-consistent state  As indicated above, events are defined as instantaneous, and
as regards the logical transactions are'defined to record the fact that an event
unique event has occurred. As@n event cannot be decomposed, nor

partially happen;neither may the logical transaction that
represents it: ‘A transaction must be entirely successful or fail
entirely if the information stored in the application is to remain
correct; that is, self-consistent.

Notsingle item of information stored by an application should
contradict another item of information — if such a situation
should occur as the result of a software fault, the application is
said to have ‘lost integrity’. (But this cannot normally be
detected by FPA!)

4.4.2 <CRUDL - Create, Read, Update, Delete, List

In.am-application that stores information about a set of entity types (i.e. a set of
business objects), the presence of each entity type automatically implies the

CI\;DtCI 1IUCT Uf A III;I LLLRRL® LA DCt Uf :Uglba: tl al |oathU| 19. ThID III;I mrrrarti DCt ;D \,u”uql.ua”_y
referred to using the acronym ‘CRUDL’, which stands for ‘Create, Read, Update,
Delete and List'.

Instances of any entity type must follow a minimalist life history initiated by a create
event, then consisting of a sequence of zero or more update events and terminating
with a logical delete event. See Figure 4.2. At any time during this life history,
application users may make requests for information, i.e. Reads, to view the details of
one specific instance of an entity type, or require a List of all or of a selection of stored
entity instances. During a first attempt to catalogue the logical transactions in an
application, the FPA practitioner is advised to assume the presence of at least these
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five CRUDL transaction types - although not all types may be required by the same
application.

Subsequent analysis is likely to expose more detailed information regarding the life
history of the entity types. In particular, the practitioner should expect to find that a
model using a single Update event is too simplistic. Most business entity types exhibit
richer life histories, where each entity instance passes through a variety of states,
undergoing a specific set of changes each represented by distinct logical transaction.

Note that a transaction termed, for example ‘Maintain Customer Details’, is almost
certainly NOT the lowest level business process.

‘Maintain’ implies requirements for a series of logical transactions such as ‘View’ an
existing item, if <not found> ‘Add’ a new item, ‘Change’ the viewed item, or ‘Delete i,
‘Authorise’ the change made by a junior member of staff, or ‘List’ the entire set of
items available, etc.

MINIMALIST LIFE HISTORY ACTUAL LIFE HISTORY.
) .
EMPLOYEE EMPLOYEE
— ~—
( ~\ 4 \ |
Join Firm Update Part Leave Firm Join Firm Update Part Leave Firm
. J (. J
Change * -
Employee Working
Details Life
I [ I |
KEY Assign )
p . — to Finish Project APersonr’r:]elnt PPOSSI?'le
STRUCTURE( | ITERATED Project ssessme romotion
BOX PART
| J
(o] (o]
(o] Promotion _
EVENT OPTIONAL
PART

Figure 4,2; -~ Minimalist & More Complex Entity Life Histories

Ask the follewing questions when identifying the set of logical transactions:

‘Whae \Uses it?’

‘Why is it needed?’
‘What does it do?’
‘When is it initiated?’

‘How is it different from other logical transactions?’

4.4.3 Cataloguing Logical Transactions

One approach that is recommended when analysing and defining software
requirements is to produce successively refined versions of a catalogue of the logical
transactions that are (or are required to be) fulfilled by the application (or project).

During the early stages of problem analysis, the transaction catalogue will consist of
a simple list of all the candidate events and requests for information (where the term
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‘candidate’ implies that a definite commitment has yet to be made regarding
inclusion). See Figure 4.3. While recording candidate transactions, if other
information such as for example, the required transaction response time, the
transaction volumes or security criteria, becomes available, it may be helpful to
record this too in the catalogue. This will aid calculation of the Technical Complexity
Adjustment if required, and helps document both functional and related qualitative
requirements.

Event Dnclnnnea \olume

ID Transaction Name or Time
Query

Transaction Cluster #1 — MAINTAIN CUSTOMER

TOO1 Add_Customer E <3sec 120/
day
T002 Change_Customer E <3sec 15/ day
TOO03 Delete_Customer E < 3sec 15 /day
TOO04 Query_Customer Q < 3sec 50 / day
TO05 List_Customers Q < 60 min <5/day

Transaction Cluster #2 — MAINTAIN ACCOUNT

TO10 | Add_Account E <3sec 200/
day

etc.

Figure 4.3:C+Catalogue of Clustered Candidate Logical Transactions

As work progresses, information becomes less ambiguous and requirements are
agreed.more clearly. Details can be added progressively to describe the input,
process and output parts of each transaction. Decisions can be made regarding the
confirmation or rejection of the candidate status of transactions, and new transactions
may be found.

By the time software requirements are completely described in detail, the transaction
catalogue will contain all the information required to perform an accurate and precise
MKII FPA measurement. It can also provide the information necessary to control
scope creep and to perform impact analysis when subsequent changes are
proposed. For an example of a Catalogue of Transactions complete with the sample
details, see Figure 4.4. (Again, response time and volumes are possibly only relevant
if the TCA is to be calculated.)
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Event | No. of No. of Entity No. MKl Resp | Vol
D Transaction Name or Input Resp | Output Types of ER FP onse | ume
Query DET onse DET Referred Time
to
Transaction Cluster #1 — MAINTAIN CUSTOMER
TOO | Add_Customer E 20 OK/Er 1 Customer 1 13.52 <3 120
1 ror sec /
day
TOO | Change_Customer E 20 OK/Er 1 Customer 1 13.52 <3 15/
2 ror SE¢ day
TOO | Delete_Customer E 1 OK/Er 1 Customer 1 25 <3 15
3 ror sec | /day
TOO | Query_Customer Q 4 Custo 25 Customer 2 12.14 <3 50/
4 mer & sec day
Acco Account
unt_D
etails
TOO | List_Customers Q 1 Custo 19 Customer 1 7.18 <60 | <5/
5 mer_ min day
List
Transaction Cluster #2 — MAINTAIN ACCOUNT
TO1 | Add_Account E 15 OKI/Er 2 Customer 2 12.54 <3 200
0 ror sec /
Account day

etc.

Figure 4.4:

4.4.4 The Three Elements of a Logical Transaction

Catalogue of Logical Transactions completed with details

Every logical transaction consists of the three elements of input, process and output.
MKII FPA makes the following basic assumptions regarding the functional size of

these three elements:

26

the size of the input element is proportional to the number of uniquely processed
Data Element Types (‘DET’s’) composing the input side of the transaction

the size of the processing element is proportional to the number of Data Entity

Types (or ‘entities’) referenced during the course of the logical transaction;
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the size of the output element is proportional to the number of uniquely processed
DET’s composing the output side of the transaction.

It is a convention of Mkl FPA that, as a minimum, each logical transaction must have
at least one input data element type, must make one reference to an entity type and
must have one output data element type.

By examination of the catalogue of the logical transactions that compose a software
application (or project), three base counts can be derived for the above; i.e. the Total
Number of Input DET'’s, the Total Number of References to Entities and the Total
Number of Output DET'’s. Detailed rules for identifying references to entity types and

DEFsaredescribedinthenext-Sections4-5and4-6respectivety:
The three elements input, process, output, each represent information processing of
a distinct nature. Specifically:

the input element consists of the acquisition and validation of incoming.data
either describing an event of interest in the external world, or the parameters of a
request for information to be output from the application;

the processing element consists of the storage and retrieval ofinformation
describing the status of entities of interest in the external world;

the output element consists of formatting and presentatiomof information to the
external world.

The functionality involved in providing each of these three) distinct kinds of information
processing is different. Hence, in MKl FPA, three weighting factors are used to
enable these three kinds of functionality to be combinied into a single value for a
Functional Size. (The weights have been calibrated to industry-average relative effort
to analyse, design, program, test and implement these components, so that the Mkl
FP Functional Size scale provides an industry-average relative measure of work-
output for these activities.)

445 Logical Transactions at Application Program Interfaces

As discussed above, definingthe application boundary clarifies the interfaces to the
world external to the application and to the application users that exist in that external
world. When considering:the logical input and output of information, the source and
destination of specificmessages is of little consequence; for our Mkll FPA purposes
we are interested only in data as it crosses the application boundary. However,
some of the external users may be other software applications, and it is worth
examining thekinds of situation than can arise.
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Application Program Interface with Another Application

Two applications inter-operate such that information from one application is
transmitted to the second application. See Figure 4.5.

Application Boundary

pE— s )
Online
Transaction '\A Interface to
3 Txternat
Business M Application
User

Figure 4.5 - Example of an interface between two applications

In this example, events in the business world trigger a logical transactionthat is dealt
with by one application, causing changes in the state of the data retained by that
application, and a response to the business user. As a result of the\transaction, data
is written to a file. This file is subsequently read and processed by a second
application. This second application is a separately developed, maintained and
managed piece of software, having its own distinct applicatiofi-boundary.

Completion of the transaction leaves the first applicatiormin a consistent state
regardless of the success or failure of the processing-provided by the second
application.

The second application reads the information cantained in the file and treats the
records it contains as a stream of input messages, each of which forms the input
side of a logical transaction. To maximisesreliability the receiving application should
validate the data content of the file as itwould information input from any other source.
Hence, provided the structure and content of the interface file is published and
adhered to, the internal organisatjons of the two inter-operating applications are
independent one from anothep-"Fhus they comply with the software engineering
principle of information hiding designed to encourage low coupling between the
software components and:hence maximise maintainability and minimise support
costs.

For the purposes af Mkl FPA, the information written to the interface file by the
sending application Is seen as output data elements of the logical transaction that
triggers the pracessing. In addition, the receiving application will see the records
containeddn_the interface file as the input side of a series of logical transactions, and
one would-expect the receiving application to contain corresponding processing and
providea suitable output in response.

Ypdating Files Nominally ‘Owned By’ Another Application

In a situation somewhat different from that above, the first application might directly
create entity types stored as files more usually updated (and hence regarded as being
owned by the second application).

In this circumstance, no application program interface exists, as the first application is
intimately dependent on the internal structure of the second application. The second
application would need to perform no validation of input, as all the processing related
to the initial stimulus is performed by the first application. Hence, in Mkll FPA, under
these circumstances the creation of the files would be counted as references to entity
types taking place during the processing part of the logical transaction concerned in
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the first application. Hence these files would be considered as being included within
the boundary of the first application.

Confusion may arise here because the concept of the ‘application boundary’ is
commonly used in two senses. One sense is the well defined MkIl FPA concept of
the application boundary. On the other hand, sometimes a set of files and related
software programs are allocated as the responsibility of a particular maintenance
team and are regarded as an ‘application’. This arises due to a political division of
work and responsibility. In such a case, the political boundary of the application may
not coincide with the MKIl FPA concept of the ‘application boundary’.

User views of the application boundary

An application boundary can be drawn from a number of points of view. As
components of transactions can be recognised by examining the inputs and outputs
where they cross the boundary, understanding the nature of the boundary has-a
profound effect on the set of transactions identified. Consider the following
client/server application shown in Figure 4.6

Business
User

AN

PC Client
Routine

aid

M/F Server
Routine

Network
File Access
Routine

-

Mainframe
DB Access

Local
Copy

Mainframe
DB

Routine

Figure 4.6 - Example of a client/server application

In this examplée-there is a PC that runs a client routine providing a GUI front end to the
business yser. The routine accesses a network database residing on a local file
server,~This database contains a summary of commonly used data that resides in a
more-complete form on a mainframe machine (possibly geographically distant).

When the user enters an enquiry on the PC, the local database on the file server is
tsed to provide information displayed on the screen. However, only summary data is

shown. If the user wants more detailed information, double clicking with the mouse
causes the detailed data to be extracted from the master database that resides on the
mainframe. All updates that the user makes cause the summary database on the
network to be updated, as well as the mainframe master.

The two databases are used to improve response times. The network database,
holding only summary data, is quite small, and the response time for the majority of
transactions, which only require summary information, is very fast. On the few
occasions when detailed information is required, the mainframe is accessed, and the
response time of the transaction is much longer.
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The business user view of the system is shown in Figure 4.7, below.

Business
User

PC Client
Routine

i

Network

File Access Local
Routine Copy

M/F Server
Routine 1 <)
Mainframe .
DB Access Mainframe
DB

Routine

Figure 4.7 - User view of a client/server application

The physical location of the data is of little concern to the business user. The user
enters data and the required responses are displayed. The fact that two physical
databases are used is a technical solution chosen for pefformance reasons. From
the user perspective there is only one logical database; Duplicate entity types in the
two physical databases are perceived as single logical‘entity types. As there is only a
single boundary enclosing both the local and mainframe databases, logical
transactions are recognised only as their inputst@nd outputs cross this boundary.
Inter-operation of the application components'is invisible to the business user and no

logical transactions are recognised in the4messages passing between PC and
mainframe.

Example transactions might be...

Event | No. of No. of No.
D Transaction Name or Input Response | Output | Entity Types | Of
Query | DET DET Referredto | ER
TOO | QUERY.CUSTOMER _ Q 2 Display 5 Customer 1
1 SUMMARY_DATA Summary
Data
TO0Y|” QUERY_CUSTOMER _ Q 2 Display 20 Customer 1
2 DETAIL_DATA Detail Data

...three groups of development staff were involved in building this application. And it
is easy to imagine a scenario whereby IS management is interested in the size of the
application attributable to each team. That is, how much did each team build?

Figure 4.8 shows the view of the project team that was involved in the development of
the PC client aspect of the application.
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Figure 4.8 - The PC Client Project Team’s View of the Boundary

In this scenario the user is the business user who initiates logical transactions
triggering processing of data held on the network file server.

As described previously, when the user double clicks the mouse butten, detailed
information is retrieved from the mainframe database, via a mainframe server routine.
From the PC Client project team viewpoint, this is achieved via‘an interface with the
mainframe application. The PC client outputs some data acr@ss the application
boundary, sending it to the mainframe server routine. This, in its turn, processes the
message passing back across the application boundary. the data requested from the
mainframe.

Example transactions might be...

Event | No. of No. of No.
D Transaction Name or Input Response Output | Entity Types | of
Query [ DET DET Referredto | ER
TOO01 QUERY_CUSTOMER_S Q 2 Display 5 Customer 1
UMMARY_DATA Summary
Data
T002 QUERY_CUSTOMER_D Q 2 Request to 2 Customer 2
ETAIL_DATA mainframe System
TOO3 RECEIVE_DETAILS FR E 20 Display 20 System 1
OM_MAINFRAME Customer
details

IncMKIl FPA, and from the perspective of the project team, the size of the PC Client
application includes the DET’s output across the application program interface with

the mainframe as part of the output side of the friggering transaction. Additionally, the
response from the mainframe is regarded as the input side of a distinct logical
transaction, triggering processing and the corresponding output to the business user.

Figure 4.9 shows the project from the viewpoint of the mainframe project team.
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Figure 4.9 - The Mainframe Project Team’s View of the Boundary

To the mainframe project team, the user is the PC Client. It is the PC Clientthat
initiates logical transactions requiring data to be processed on the mainframe.

Input from the PC Client crosses the application program interface i.e/ the boundary,
is processed by the mainframe server routine, which accesses the,mainframe
database, and causes output to be sent across the application. boundary back to the
PC Client. In MKkIl FPA, and from the perspective of the projeet team, each distinct
kind of message received from the PC Client is regarded:as the input side of a
separate logical transaction, with corresponding processing (in the form of references
to logical entity types stored on the mainframe database) and an output message
(sent back to the PC Client).

Example transactions might be...

Event.{UNo. of No. of No.
D Transaction Name or Input Response | Output Entity of
Query [ DET DET Types ER
Referred to
TOO | QUERY_CUSTOMER D Q 2 Pass 20 Customer 1
1 ETAIL_DATA Customer
Details to PC

In addition t6.the PC Client and mainframe development teams, there was an
infrastructure team that developed the routines which were used for file access on the
netwark server, and on the mainframe. These routines were built so that they could
be used by a number of future projects, that is, the infrastructure team was
responsible for designing and constructing re-usable components. Figure 4.10
shows the infrastructure team'’s view of the project.
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Figure 4.10 - The Infrastructure Project Team’s View of the Boundary

The infrastructure team produced two potentially re-usable routines;.One routine
provides database access to the local summary database stored.on the network
server; the other routine provides database access to the detailed data stored on the
mainframe database.

In MKIl FPA, and from the perspective of the PC Client and-Mainframe project teams,
both these routines are extensions to the programming language used for software
development. They are bottom-up components gn-a'par with other programming
language instructions such as IF...THEN...ELSE, MOVE, READ...FILE,
WRITE...RECORD, ADD A TO B, etc. Hencg they are invisible to the business
users, and to the PC Client and the Mainfrafne application project teams.

They would not normally be sized by MkI*FPA as application functionality.

However, if it is desired to measure the potentially re-usable functionality developed by
an infrastructure support team, .stich routines can be measured using MKIl FPA but
great care should be taken. MkIlI FPA was designed for use with software in the
business applications domain, and applying it to infrastructure software is extending
its design envelope. Certainly, FPA values obtained from these distinct domains
should not be mixed together.

Note, that the level-of granularity (i.e. the abstraction used) is more finely grained for
the infrastructureé.components than that used when drawing the application
boundaries fonthe PC Client and Mainframe components (which is itself a more finely
grained abstraction than that used to draw the boundary from the viewpoint of the
business user). Also, separate boundaries should be drawn around each distinct set
of refated bottom-up components, and disparate and unrelated components should
not be lumped together. This is because the logical model used to describe the
context of one component will be different from the logical model used to describe a

separate, unrelated component. Any similarity is by chance and is liable to lead to
future confusion. Where different things are described, making clearly distinct
descriptions leads to less eventual ambiguity.

Hence, in the case above, the routine used to provide access to the network database
is enclosed in a distinct boundary, and is sized separately from the routine used to
provide access to the mainframe database.
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Distinguishing Deployed Size and Delivered Size

The foregoing examples illustrate the impact of the user view and the corresponding
understanding of the application boundary.

The business user viewpoint results in a size measure of the business
functionality independent of the application architecture and is sometimes referred
to as the deployed size.

The project team viewpoint results in a size measure of each application that is
separately designed, developed and maintained, and the sum of such measures
is sometimes referred to as the delivered size.

The infrastructure team’s viewpoint results in a size measure of all the software
components that extend the functionality delivered by the underlying operating
system, middleware, database management systems, network communications
systems, etc., delivering this functionality not to the business user, but to
applications developers.

Each of the three measures above are derived using distinct abstractions and levels
of granularity in the descriptions used to describe their respective contexts. The
terminology used in these descriptions will invariably be different.( Hence, such
measures should be kept distinct. It rarely makes any sense te add them together.

4.4.6 Accounting for Housekeeping

4.4.6.1 Database Management and | ntegrity Functions

Database management and integrity functions are only included in a Mkll FPA size
when they represent agreed business requirements, i.e. not technical or quality
requirements. So a good question to ask is;*Is this function specifically required by
the application user as part of the busingss requirements?’. If the answer is TRUE,
then it is justifiable to include it in the FP count.

For instance, it is normally expected that a software application is complete and
internally consistent. Hence any-functions required to check and maintain database
integrity and performance (e.g. database rebuild routines) are regarded as implicitly
required implementation-getail, and dictated by the choice of a software solution.
Such functions would-be-expected to be provided as a part of the operational
environment and to-he executed by IS staff. They would not be included in a Mkll FPA
study as distinctdegical transactions.

However, if the-business user requires specific functions to enable the end user to
perform integrity checks, to determine the percentage free space available and to
initiate database rebuild processing, then such functionality would be counted as
logicaltransactions. The difference here is that, in the second case, the logical
transactions have to be provided with an interface usable by business users, and
have to be subjected to the same development disciplines as any other business

Tuncuonality intended Tor stall without special 1> Knowledge, sKills and 1ools.

If the application provides a ‘deletion routine’ or tool for error correction, then this is a
legitimate function that can be measured. Generic tools automatically provided by the
operational environment should not be counted

4.4.6.2 Operational Logs

If a log is a necessary part of maintaining the integrity of the application e.g. it provides
information necessary to enable database back-up and recovery routines to execute
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successfully, then it is normally regarded as implicit in the choice of a software
solution to the business problem and is not counted.

However, if the log is required by the business user as an additional, user controlled
function e.g. to provide management with a means of determining the volume of
transactions processed per period, then it is regarded as user-specified functionality
and any related logical transactions would be recognised.

Example 1. A transaction is required to process many records and produce the sum
total of certain numeric values. If the business requirement is only to calculate the
total, any logs that are produced as a by-product are not ‘...of interest to the user...’

Bal-ar ot atael
AaAl'mfu arc it COUTIC Y.

Example 2. If, in the above transaction, the user specifies that an audit log is required
to show that all records have been processed, then the output is ‘...of interest to the
user..." and is counted.

4.4.6.3 Security Access

If the Logical Transactions involved in gaining user access are provided by the
operating environment, they should not be counted. Additional requirements for
security allocated to the software being sized (i.e. giving rise to“togical Transactions
specific to and provided by the software) should be counted,

4.4.7 Batch Programs

MKII FPA is concerned with the measurement ofthe Functional Size of software. The
Functional Size excludes, by definition, consideration of the qualitative (i.e.
performance) characteristics of the software: Hence, Mkll FPA makes no distinctions
regarding speed of response, volume of transaction throughput, etc. It is concerned
only with the logical functions.

Batch programs are a physical implementation of a logical function, and batch mode
is chosen usually due to issues;such as the need to process large volumes of input
with little user intervention, So far as a logical model is concerned, whether a function
is implemented in batch-0r-on-line mode is of no concern to Mkll FPA. Hence, the
same process is used-te4dentify logical transactions and to calculate the size for
functionality implemented in batch or on-line.

Although batch.pregram flows often contain many steps, implemented as distinct
programs caonnected by intermediate files, usually only a few of these programs
process any-hput or output across the logical application boundary. Typically, these
include-the first and last programs in the flow, and any programs that generate printed
reports.”Figure 4.11 illustrates a batch flow containing several program steps.
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Figure 4.11 - A Typical Batch Flow — Transaction & Master.File Collation

In the illustration, data about events are input and validated by, program P1. Input
errors are output by a print program P4. Valid transaction data is sorted and merged
in program P2 with transaction data suspended from the-previous execution of the
batch flow due to mismatches with the masterfile. The’sorted file of transactions is
read by a collation program P3; this performs a father/son update producing a new
(son) generation of a masterfile, a list reporting all'the updates, insertions and
deletions made, and a new version of the suspense file for use the next time the
batch flow is executed.

In the example flow, data input for all logical transaction types crosses the boundary
as the input to P1. Hence this input.,needs careful analysis to identify the distinct
logical transactions. Output for alltransaction types crosses the boundary as the list
from P3 and the error report fromP4. These two reports need careful analysis so the
outputs can be properly attributed to the correct logical transactions. To understand
the entity types, examine.and perform a third normal form data analysis on the
father/son masterfile.

Batch flows have the-characteristic that they are concerned with small numbers of
logical transactions (e.g. Insert_Master, Credit_Master, Debit_Master,
Delete_Masten)processed in relatively large volumes. Although the processing of the
componentjlogical transactions is distributed across a number of program steps, the
functionabsize of batch suites typically is quite small.

448~ Camouflaged Transactions

441 8.1 RetrieveBefore Create—UpdateorDelete
~-O- eLoFe- I = erete

Often in practice, an Update transaction may be required to be preceded by a
Retrieve transaction. The Retrieve is provided to help the user decide whether to
proceed with the Update or not, after sight verification that the correct record has
been selected for update. This ‘Retrieve-before-Update’ transaction may be
identical to a normal Read transaction (in which case it is only counted once for the
software), or it may be required to be different from a normal Read, in which case it
should be counted as a separate transaction from the normal Read.

Examples of differences would be if the ‘Retrieve-before-Update’ did not show all the
information available via a normal Read, or if use of the normal Read transaction was
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restricted in certain ways, e.g. so that the data were presented in non-updateable
form, or if it had other distinguishing processing.

The same considerations would apply to an Add or Delete function which may be
preceded by the need for a confirmatory enquiry. However, where the ‘Retrieve-
before’ process is identical before an Add, Update and Delete transaction, count only
one ‘Retrieve-before’ transaction-type.

4.4.8.2 Transaction Chaining and Nesting
For the convenience of some users, logical transactions may be linked by the

Software so that, on completfion of one, the application automatically navigates to
another.

Such chaining together of several transactions typically is arranged in response, to
usability requirements, e.g. to facilitate rapid navigation for telephone sales staff:
Often, information entered as input to one transaction is stored locally andreused as
input in subsequent transactions, without requiring the user to re-enter it. ©One
transaction may be said to inherit data input to an earlier transaction:

In MKIl FPA, logical transactions are distinguished as the lowest level business
processes that leave the data content of the application self-cafsistent. So, although
transactions may be chained navigationally, if successive processing steps leave the
application self-consistent, then each step is regarded as/a distinct logical
transaction.

Navigation is not counted in MKIl FPA, so irrespective.of any chaining, all the DET's
necessary as input for any one transaction are counted, irrespective of efforts to
maximise usability and of whether devices suchas inheriting data from earlier
transactions are used.

Similarly, in some applications, requirements may be resolved such that, during the
course of one transaction it is necessary for the user to initiate (and possibly
complete) a distinct separate transaction. For example, part way through a
Create_Order transaction, it may.prove necessary to perform a Query_Stock enquiry.
The Query_Stock enquiry transactions is logically distinct; it may be reached by
navigation from several patts of the system. Hence it is counted as a separate logical
transaction with unique processing, distinct from the Create_Order transaction.

4.4.8.3 Synonyms

Large software-projects can involve large numbers of people, both from the user and
the supplierside of the project. During software requirements capture, the disparate
requirements of a wide variety of users with a variety of purposes are considered.
Also, several different people may provide their personal views of the requirements of
a single user group. Under these circumstances, it is likely that different people will
use distinct terminology. The result can be that the catalogue of logical transactions

Mmay contaimrseverattransactions withdifferent mames-but requiringexactty simitar
processing. That is, one transaction exists with several synonyms.

It is the analysts’ responsibility to identify such situations and resolve them, clarifying
whether there are really multiple transactions or a single logical transaction with
multiple names. Note however, that Mkl FPA measures functional requirements, and
similar requirements may be imposed by distinct user groups for their own purposes.
If distinct user groups require similar functionality, this functionality is, by definition,
delivered to distinct customers. Hence, it is admissible to keep the requirements of
each user group distinct and to size the relevant logical transactions due to each user
group, if they are really different.
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Example 1:

The user wants a report of sales performance, with a separate report of the sub-totals
for:

Area
Department
Salesman.

All the information is reported at a single point in time and the various elements of the
reports are synchronised, aggregated, and delivered to a single user group on one

report. The reports fulfil a single user need, the provision of Sales Performance
information. Therefore a single logical transaction is recognised, the output size of
which consists of the entire set of DET’s on the report, including the sub-totals,

Example 2:

Alternatively, if there were three different customers (e.g. Area Manager,' Department
Manager, Sales Manager) each with a distinct requirement for a report.on Sales
Performance, then there would be 3 separate logical transactions, even though the
requirements of all three had been satisfied by the developers by ‘providing copies of
the same shared physical report. In this case the size of eachreport should in theory
include only the DET'’s requested by each respective customer.

4.4.8.4 Distinguishing logical reguirements combinedinto a single physical
implementation

A frequent failing in understanding user requiremments derives from inadequate
functional decomposition of the problem. In MKIl FPA, the measure of Functional Size
is very sensitive to the recognition of all the required logical transactions.

Therefore, when sizing requirements during development, care should be taken to
ensure that functional requirements are first decomposed to the lowest level of
business process required by the-user.

Example 1:

A user group requires that-customer data be updated either on-line, or stored and
updated automatically at'the end of the working day. As a first attempt, the
requirement is described by the transaction

Update Customer Record.

If the userds-réally unconcerned regarding the precise implementation and it makes
no difference to the business when customer details are updated, then this may be
sufficient.

However, if the user wishes to be provided with a choice to be made at run time,
enabling the user to specify whether a specific customer’s details should be updated

immediately or the update delayed until later, then a single transaction would be
insufficient. It is not the ‘lowest level business process...". A further decomposition of
the requirement results in the recognition of the following:

Update Customer Details on-line
Update Customer Records off-line

On even closer analysis, it will be realised that in order to perform an off-line update,
new customer details must be captured and temporarily stored and a subsequent
update triggered by some stimulus — in this case, the tick of the clock or some other
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signal indicating the end of the working day. Therefore, in the final analysis, there
could be a total of three logical transactions as follows:

Update Customer Details on-line
Capture and Store Customer Details
Apply Customer Updates at end of day

There are obvious performance differences between these later requirements and the
earlier single update transaction. Not least, the degree to which the customer details
accurately reflect the events that have occurred in the external world is different

betweernthetwo tases: T thesecond tase, the deferredupdate carrresuttm
customer details lagging the external world by one whole day. This may or may not
be a desirable feature — only the user can comment adequately.

4.4.8.5 Reused Components

How to identify the transactions represented by modules that are used in many
applications or many places in a single application may cause uncertainty.

A logical transaction may be implemented so that it makes use of a'‘common module,
for instance retrieving address details for a client. This re-use-does not affect the size
of the logical transaction. How the logical transaction is physically implemented is not
at issue: MKIl FPA is concerned with the logical view, so the reused module is
‘invisible’ to this view. The input DET’s, references to entjty types and output DET’s
are counted in the usual way.

Alternatively, an entire logical transaction may be implemented so that it is available
from multiple places within the application. Inthis case also, the transaction is
counted only once, regardless of the number of different ways in which it is possible
to navigate to it.

If software which implements one or.more logical transactions is utilised in more than
one application, then its functionality should be counted in as many applications as it
appears in (once per required.transaction per application) as it is to be assumed that
it implements distinct user requirements in each such application. The fact that
implemented software is+¢eused in this way does not affect the Functional Size, which
is a measure of the requirements. Reuse will, of course, affect the effort, time and
cost of software development, which will typically be lower than if reuse where not an
option. The benefit.therefore, will show up as improved capability on the part of the
developer. Thisis’entirely reasonable — a business problem of measured size is
being solved more efficiently.

4.5-~1dentifying Entity Types

—4 51— Basic Rutesfor Courtimg Emtity Type References

In MkIl FPA, as a measure of the size of the processing phase of each logical
transaction, we count the primary entity types referenced in the processing.

Count the number of entity types referred to. Do not count the number of times they
are referred to within a transaction; e.g. if the customer entity-type is both read and
updated within a transaction, count only one entity reference. Similarly, count only
one entity-type, regardless of the number of occurrences of the entity-type.
(Hereinafter we will use ‘entity’ and ‘entities’ for simplicity, where there is no risk of
misunderstanding.)
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Count primary entities, not non-primary entities; the latter are ‘lumped together’ into
the ‘System Entity’. The latter should also be counted as a single entity reference, if
any of its non-primary entity components are referenced in a Logical Transaction (see
further in 4.5.3 below), even though the System Entity is not considered to be a
primary entity.

It is recommended always to carry out entity-relationship analysis, or relational data
analysis to produce an entity diagram for the application before starting the Mkll FP
count. Do not count physical files, whether permanent or transient, as these could be
highly misleading.

45.2 Entity Types

An entity type is something (strictly, some type of thing) in the real world about which
the business user wants to hold information. Data element types hold information
about entity types. For example:

‘Employee’ would be an entity-type in a personnel system. (‘Fred'Bloggs’
might be an entity occurrence.)

‘Employee date of birth’ is a Data Element Type (‘DET’) which holds
information about the employee. (‘Employee date of birth*is highly unlikely
ever to be an entity type. We do not want to know anything about it.)

If relational data analysis has been carried out leading to & set of tables, then the
subject of each table will be an entity type (but not necessarily a primary entity type).
45.3 Distinguishing Primary & Non-Primary.Entity Types: the ‘System Entity’

Primary entities are defined as ‘the main things'in the real world about which the
application being sized is required to hald data.’

There are several other hints and tips which can help distinguish primary and non-
primary entity types. The following listis meant to be an aid to decision-making, in no
particular order of importance, to supplement the main definition above.
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Criteria Primary Entity Non-Primary Entity
No. of Attributes Several, with values changing | Very few, e.g. only code,
frequently (e.g. quantities) name, description; values
rarely changing
Occurrence Count of occurrences may Permanently fixed, or rarely
Frequency change often, e.g. no. of orders | changed

or payments in a system
changes all the time

Ownership Probably owned by the May well be owned by the
application being counted organisation, and used by
several applications
Time of change of During normal system Usually outside nermal
attribute values operation system running
Authorisation for No special authorisation; Performed Dy a system

change of attribute performed by normal system administrator
values user

Entity life-cycles Usually many stages or Usually only ‘live’ or non-
status’s existent; maybe last-period
and current attributes are
maintained

Note that there is nothing absolute about the distinction between primary and non-
primary entity types. There can also be borderline cases, for example the ‘Grade’
entity in a Personnel system, which has‘attributes such as Grade_Code,
Grade_Name, Lower_Salary_Limit, Upper_Salary_Limit, Date_of Validity, etc. This
has few attributes, not changing frequently, and requiring special authorisation for
changing, but being fundamental'to the personnel business may well need to be
considered as a Primary entity:

Within an application, the,primary and non-primary entities are classed as such for
the entire application{and this classification should not vary by transaction.

However, an entity.type which is non-primary for one application could be primary for
another. For example, in an application to maintain bank accounts, ‘customer-type’,
could be andatiribute of the entity type ‘customer’. Third Normal Form analysis of the
whole businéss area would show ‘customer-type’ to be an entity, but as the ‘maintain
bank aCccounts’ application does not want to know anything about ‘customer type’, it is
a non=primary entity type in this application. However, another market analysis
application might want to accumulate a lot of information each month about each
customer type, and hence for the latter application, ‘customer type’ would be a

primary entity.

The allowed values of attributes of non-primary entities are usually maintained in
‘Master Tables’, which are usually referenced for validation purposes by many types
of transactions.

As a simplifying convention of MkIl FP counting, all non-primary entity-types are
‘lumped together’ in what is known as the ‘System Entity’. The System Entity is
counted once in any Logical Transaction which references any of its component non-
primary entity-types. The System Entity should not be regarded as a Primary Entity
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for the purposes of other rules in this CPM (e.g. see Chapter 5, ‘Drop-down/pop-up
List Box’).

45.4  Entity Sub-Types

In some instances, it is necessary to distinguish ‘sub-entity types’, and count them
separately.

A sub-entity type (or ‘sub-entity’) is a specific type or variation of a primary entity, for
which there are distinct processing rules e.g.

ENTITY TYPE SUB ENTITY TYPE
Account Savings Account, Deposit Account
Employee Permanent, Temporary

The characteristic type/sub-type relationship is, for example, ‘all savings accounts are
accounts, but not all accounts are savings accounts’.

Sub-Entities are counted separately when different processing logic isused in the
transaction in which the entities are involved e.g.

Transfer of funds from a "Savings Account" to a "Deposit Account".

Each is a sub-entity of "Account” but different processing logic is involved for
each sub-entity in this transaction. Count 2.

Create a new occurrence of ‘Permanent Employeé.
Count 1 for the reference to ‘Permanent Employee’
Count all Employees, referencing both Pefmianent and Temporary.

No distinction between Permanent;and Temporary, therefore count 1 for the
reference to ‘Employee’.

List the names of all Temporary,Employees and their individual pay rates (the
Temporary sub-entities have additional attributes for individual pay rate, probation
and progress).

Logically, we are enly dealing with one entity-type, so count 1 for the reference
to the Temporary Employee sub-entity.

Add up total costs for all Employees.

Count & for the reference to the Permanent and 1 for the reference to the
Temporary sub-entity types (different processing of pay rates). Total count 2.

455 < Involuted Entity Types
(Also-known as ‘recursive’ or ‘self-referential’ entity types.)
There is a further exception to the above entity counting rules. If an entity-type is

related to itself, e.g. as in a parts list or customer hierarchy, then for a transaction that
traverses up and down the hierarchy, count two entity references, one for the initial
reference and one for the repetitive loop, irrespective of how many times the hierarchy
is traversed.

456 Logical Entities in Batch Systems

MKII FPA is concerned with counting references to logical entity types, not physical
files. Distinguishing these in batch systems requires care. In the example batch
system of Fig. 4.11, the transaction stream may contain several logical transaction
types (e.g. create, update, delete), and the processing could involve references to, for
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example two entity-types, such as Order_Header and Order_Item. The example
shows several physical files in the processing sequence, but in this case there are
only two entity references involved in each of the logical transactions. When
analysing the system using Mkll FPA, examine physical files to help identify entity
types, but only count the entity type references for each transaction, not the physical
files involved.

4.6 Identifying Input and Output Data Element Types

The general rules for identifying and counting input and output Data Elements Types

(‘| YET ’S’) are-as follows:

Types versus Occurrences
Count uniquely processed types of data element, not individual occurrences.

Single, Composite, Multi-use, etc., Data Elements

Count composite DET’s, e.g. name & address, as a single DET, unless there is a
requirement to handle (e.g. validate) the separate parts (e.g. postcode), in which
case count the individual DET’s actually processed separately.

Count dates shown as day/month/year for example as one DET, unless there is a
specific processing need to distinguish the separate partsiof the date.

Count inherited input the number of times that it is used. Inherited input is where a
DET is input once, stored locally, and provides inputto two or more transactions.

If the application is required to provide default.walues for input DET’s and displays
them to the user for acceptance or over-write,‘count once as normal data inputs.

Where an input DET is required to be re:displayed as output or after validation failure,
count both as input and output.

Regard all required error messages as an occurrence of element type ‘error
message’, i.e. count as 1. NB: Operating system or network error messages not
created or maintained by the project team do not attract any function points if they are
part of the technical envirohment used. But if the error message contains embedded
business data which yaries with the occurrence of the error message, count the
DET's involved separately.

Arrays

Where data ctan be presented as an array, the count = (number of column types) x
(numberof row types).

Forexample, if the user wants to display payments for 12 successive months , this
eould be represented as an array with 2 columns and 12 rows:

month value
payment April 12
May 57
June 56
July 78
August 23
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September 121
October 68
November 83
December 55
January 60
February 23
March 92

The count would be:
2 column types [month & value]) x ( 1 row type [payment]) = 2.

This would be the count for this type of information, however many row eccurrences
were added.

If in this example, a total was also required for the value column:

month value
payment April 12

May 57

March 92
total payments - 728

The count would be increased by.the"size of the new type of data as follows:
(1 column types [value])x (1 row types [total payments]) = 1,
giving a total count for the whole table of 3.

Menus, and Transaction Initiation

Do not count menus or "PF Keys" as part of any logical transaction when used simply
for navigation purposes. MKIl FP’s measure the user information processing
functions provided. The menu structure simply allows the user to move around
betweenithe functions provided; it does not contribute to any information processing
function itself.

However, sometimes a menu is used not only to select and invoke a transaction but
also to enter data, e.g. parameters passed to the transaction through the menu.

Count any such parameters passed as though they had been input directly To the
transaction. A similar exception is where a PF Key or menu selection directly initiates
the transaction. Data that can be used to initiate a transaction can include selection,
comparison or permissible range parameters and these are counted as input DET's.

When transactions are "automatically" initiated the real trigger must be found. For
example a date may be a valid trigger. A change of date, for example the end of the
month, is a valid external event and is treated as an input to the application, triggering
a transaction. It is counted as one input DET. Similarly, transactions that are run
periodically are also initiated by temporal events (date or time changes).
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The Transaction Type Identifier

Where the input part of a logical transaction includes a 'transaction type identifier’
which is necessary for the system to know what to do with the input, this should be
counted as one DET. Consider the following: an application has two transaction-
types, each with an input message consisting of the fields Customer_ID, Account_ID
and Amount. Unless the need for a ‘transaction type’ field is recognised, the
application has no way to determine that these two transactions are, respectively,
Credit_Account and Change_Loan_Limit.

Eield HPQ(‘“I”IOQ, Headers Foaters_etc

Do not count any field labels, titles, or underlines that contain no variable information
Do not count standard headers or footers that automatically appear on every report.or
screen, e.g. copyright messages.

Physical Screen Limitations

Ignore physical screen limitations, for example many applications hayve-output that
consists of lists of data that spread over several physical screens,.requiring paging,
and scrolling to access the whole output. The count is the number of unique DET’s
displayed, regardless of the number of physical screens.

Granularity and Uniquely Processed DET’s within hput/Output Streams

If input/output data is in the form of a data stream whose structure comprises more
than one DET, then the number of input or output'DET’s to be counted is identified by
applying the following logic:

1. If the logical transaction processes the data as a single DET, regardless of
the structure, there is one DET: count 1:iput or output.

Example. Archiving of data records«‘The record structure would comprise many
DET'’s, but the whole of the record\would be stored without validation or changes to
the formatting.

2. If the logical transaction processes (validating or formatting) individual
DET’s or groupings of DET’s within the structure then there is one DET counted for
each distinctly processed DET or grouping of DET's.

Example (a) Update an existing record without validation. This would typically involve
the extraction of the DET's that represent the unique key. The unique key would be
counted as.one DET and the remainder of the DET’s would also be counted as 1
DET.

Example’ (b) Update an existing record with validation before the update. Each
unique DET, or group of DET'’s, required to be validated would be counted .

Input/Output Iin Different Forms

When the same information is required to be presented in different ‘forms’ in the input
or output parts of logical transactions, great care is needed in interpreting the MKII
FPA counting rules.

By different ‘forms’ of presentation of the same information, we mean, for example

output in both numerical tabular form or in graphical form (e.g. bar chart, pie
chart, etc.)

input and output in different natural languages
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input and/or output in both black and white, and in coloured presentations.

As the information is the same in all cases, the interpretation might be that the Mkll FP
size should only count one ‘form’ and ignore requirements for presentation in other
forms. But the stated aim of the Mkll FPA method is to produce a size which is
‘suitable for the purposes of performance measurement and estimating in relation to
any activity associated with the software product'.

Being required to produce information in different forms requires more functionality of
the software, so ignoring the ‘extra size’ associated with producing the ‘extra forms’
(e.g. presentations in different languages, etc.) would produce an unfairly low size

ncasurc. T: I fU“UVViI Ig CAdll IP:UD al Uf SCVCI] ai Llliffcl Cl It lfUl I ID1 Uf PI COCl1 Itil Ig
information, designed to illustrate how the MKII FP counting rules should be applied.

Example 1: An array of values is required to be printed in two forms, as a numeric
table and as a pie chart. Three cases can be distinguished, depending on whatare
the finally agreed requirements.

a) One LT, with simultaneous display of the data in the two forms. Count to output
DET'’s, one for each form.

b) The requirements are for a separate LT for each form. Countleach separate LT
as per the normal counting rules.

c) The requirement is to give the user the choice of which output form he wants,
depending on his selection of the value of an input DETCount the input DET and two
output DET’s.

Example 2: A product code is required to be printed’by one LT on a label in both
normal numeric form, and as a bar code. Treat@as Example 1a).

Example 3: All existing output in black on white is to be converted to colour for
aesthetic reasons. Do not count any added or changed DET’s in the Change project.
This type of work cannot be reliably sized with FPA.

Example 4: All existing output in black on white is to be converted to colour which
adds significant information, e-g:¥ed indicating share prices are falling, green that they
are increasing. Count all changed DET's in the size of the Change.

Example 5: Colour is intraduced to highlight which fields are in error. Do not count
more than once - theermal error message rules apply.

Example 6: All field-labels in one language are to be made available in a second
language, via a sigh-on option. The sign-on input DET may be counted, but labels are
literals and are not normally counted in Mkll FP rules. This type of work cannot be
reliably sized with FPA.

Example' 7: Field labels are required to be stored as variables, with different values
for different languages. Count the field labels as DET's.

Example 8: DET values are required to be displayed in more than one language.

These DET values have to be stored as attributes of the same entity, so each
language variation of the DET is counted, on input or output, as appropriate. Note that
only one entity reference is counted for the retrieval of these DET’s, however many
languages.

Example 9: A list of debtors with amounts owing is required to be printed in one LT
either in alphabetic order of debtor name, or as a user option, in order of increasing
debt. Count only one set of DET'’s for the output, as the other sequence provides the
same information. Count one input DET for the control of the sort sequence.

46 OISO/IEC 2002 — All rights reserved



https://standardsiso.com/api/?name=a25a24cb1300ad0b20d3e8e28a3ffd4b

ISO/IEC 20968:2002(E)

Example 10: A club membership reporting program enables lists of members to be
printed, sorted in various ways, and with selected sub-sets of information ranging
from a full listing, to selected names and addresses. The size depends on the
agreed user requirement:

a) The user requirement is for each report to be pre-programmed. Count one LT for
each report.

b) The user requirement is for a tool with which the user can generate his own ad hoc
reports. Count all the input DET’s which can be used to determine the output, all the
entity references which could be required, and all the output DET’s which can be

Bracli =i Tk raavriaakkai-lkhar H £ 41 lacieal raciirarnaantefar-th + L _aat-th
'JIUUUL;CU. ric VICVVPUIIIL eI 1o Ul tic IUUI\JGI ICquIICIIICIIlD TUT uiIc tUuUl, Tt uic
application of the tool.

Example 11: A report has been formatted for a 132 character line length, and has|to

be re-formatted for an 80 character line length. Count all the DET's affected byithe
Change.

Example 12: A report is normally sent to a laser printer, but the Change requires it to
be sent to another laser printer for which a new device driver is needéed:” Do not count
any additional DET’s at the application level, because nothing is changed at that level.
(If the device driver software has to sized, develop a logical modet-for the transactions
of the device driver.
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Measurement-Guidelines for
Specific Situations

5.1 Counting-Graphical User Interfaces (GUIs)

5.1.1 Introduction

This Seetion supplements Step 5 of the Mk Il FPA process contained in Chapter 3 of
the Gounting Practices Manual. It contains the guidelines to be used when applying
FPAt0 an application which utilises a GUI. The Section describes the rules for
measuring the logical requirements of the application implemented with the GUI, and

not for measuring the fanctionality of the GUTSoftware environment tSeif.

5.1.2 Basic Principles

A fundamental principle of Mkl FPA is that it sizes the logical requirements,
irrespective of how they are implemented. A GUI is primarily a means of
implementing a solution to the logical functional requirements to facilitate ease of use.
Therefore in principle use of a GUI does not affect the functionality nor change the
size of the requirements. FPA counts the underlying logical requirements
represented in the GUI.
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However, the features that a GUI environment provides may lead the developer to
include increased functionality that was not specifically requested. For example, what
could have been a single input Data Element Type (‘DET’) in a conventional (non-GUI)
system could evolve into an input DET plus a single input enquiry in a GUI
environment. It is customary to include such additional enquiries as additional logical
transactions in the count, even though they may not have been explicitly specified as
required by the user.

A GUI provides elements enabling human-computer interaction. The table below lists
a number of such elements. Alongside each item is an indication of the interaction it
supports. The remainder of this chapter describes how the element should be

counted, if at all. Some GUI controls do not support any logical function specific to the
application being counted but contribute solely to what are referred to in this chapter
as ‘the non-functional’ characteristics. These are never counted at all.

The usual operation of the various elements is summarised below. However,(hew
approaches and new elements are frequently being produced by GUI tool-providers,
so always carefully examine a GUI element before counting and apply the'basic
principles.

5.1.3 GUI Table

GUI Element Counting Area

Check Box (not exclusive) Input/Output/Non-Functional

Combo Box ( Edit Box + Drop Down)

See Edit Box/Drop Down

Control Bar (i.e. a series of icons)

See Icon

Control Button (OK, Cancel etc.)

Non-Functional

Dialog Box

Input/Output

Drag and Drop

See Icon

Drop Down/Pop Up List Box

Output/Input/Non-Functional

Edit Box (enter or display_box)

Input/Output

Icon Input/Output/Non-Functional
Menu Non-Functional

Non Text Anngétation Input/Output

Radio Butten (mutually exclusive) Input/Output

ScreenHotspot

Non-Functional

Scroll Bar

Non-Functional

Taovt PRaos

Lot OV b
T

TOUAU LDJDUA

Ll IH\JU\JULPUL

Touch Sensitive Screen Areas

See Icon

Window Control (Min, Max, Restore etc.)

Non-Functional

The GUI elements listed must be used to size an application in the same way that
screen formats, print layouts etc., are used in character-based, batch and other non-
GUI implementations.

Many GUI elements govern aspects of the GUI environment itself and thus relate to
usability, not application functionality.

50 OISO/IEC 2002 — All rights reserved


https://standardsiso.com/api/?name=a25a24cb1300ad0b20d3e8e28a3ffd4b

ISO/IEC 20968:2002(E)

When sizing an application, the scope is restricted to the GUI elements that
input or display business information.

Where a GUI element physically represents both input and output the input
and output parts are counted separately with their appropriate transactions.
Check Boxes and Radio Buttons can be used in arrays and when used as
such should be counted as defined above in Chapter 4.

5.1.4 Counting Guidelines

This section describes the counting guidelines for those GUI elements which are
involved in a logical transaction. Those elements which are purely part of the non-

functional characteristics have not been listed.

5.1.5 Check Box

X! To the Leftis a Check ED:-:I

B This iz Another Check Bl:u:-:l

[ This is One A3 well

Check Boxes allow data to be entered or output for a chatacteristic which has a
Yes/No answer, for example, ‘does the customer have-a valid driving licence?’ They
can also be used as navigation i.e. the use of a chegk'box can act as a menu
selection to control the display of subsequent screens.

Count each check box used to input business data for a transaction as an
input DET.

Count each check box used to'output business data for a transaction as an
output DET.

If a check box is acting.asa form of application navigation then it should not
be counted as part of any transaction.

5.1.6 Combo Box

~\J

1shltem on List | * | Tothe Left iz a Combo Box - Unopened

*|[ Tathe Left iz a Combao Box - Opened

"] 15t Itkern on List
2nd [tem an List
3rd Item on List
efc.

A €ombo Box is a combination of an Edit Box and a Drop Down List. Each of these
parts should be counted annmmly ;\r‘r‘nrding toits own rule
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5.1.7 Dialog Box

— Print Setup
@ Default Printer:
....................................
[currently HP Laseret HID on MusersuppiZhpground [LPT2:]]
) Specific Printer:
|HF‘ Lazerdet HID on \\usersuppihpground [LPT2:] + More »> I
-Orientation Paper
. @ Portrait Size:  [A4 210 x 297 mm |;| <
|
() Landscape Source: IUpper Tray r Data D@O
-Margins

eft: cm 1ght: cm Top: cm uttum cm
Left: |2.499 Hight: |2 499 T 2.499 B 2 455

A Dialog Box includes a number of control items such as edit:boxes and control
buttons. Each part should be counted separately according‘to its own rule. (In the
above illustration, the functions provided by the GUI envirenment, and not by the
application, should not be counted.)

5.1.8 Drop Down/Pop Up List Box

\ ~
Lizt Selection1 |4} o306 the Left iz a List Box
Lizt Selection 2 <

List Selerbne

xO

List Boxes can act as input and-output for different logical transactions and in some
cases they may form part of.the non-functional characteristics. A Drop Down may
act as basic validation or:help e.g. a Miss/Mr/Mrs prompt. It may also be used to
display logical data e.g{alist of current branches for a banking application.

The display of a list box with no reference to a primary entity is acting as a
form gf-basic validation or help. No separate transaction should be counted
for-the list displayed (but count one input DET for the box).

The display of a list box with reference to a primary entity almost certainly
indicates a separate logical transaction.

The display of a list box counted as a transaction is counted only once in an
application no matter how many times it appears.

A list box used to select an item for input to a transaction is counted as an

mput DET ifthere s atso a text box fortyping i the data onty one DET 15—

counted for the ability to enter the data either way.

5.1.9 Edit Box

":l Tothe Left iz an Edit or Text Box

An Edit Box is used to enter data and is often used in conjunction with a
drop down list in the form of a Combo Box. Entering data via an edit box
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either by selection from a list or typing the data is counted as input data for
the corresponding transaction.

An edit box which displays business data is counted as output data.

Count each text box used to enter or output data in the same way DET’s
are counted for a non-GUI application.

5.1.10 Icon

An Icon, or use of an Icon with drag and drop, may provide input data to a transaction
e.g. dragging data to a report. It can also be used for data output e.g. display of an
icon to indicate an element of business data. It may also be used as a form of

application navigation i.e. non-functional.

The use of an icon to provide input data to a transaction is counted as an
input DET for the transaction.

The use of an icon to provide output data for a transaction is counted as an
output DET for the transaction.

An icon used as application navigation is not counted as it is’part of the
non-functional requirements.

An icon could be a trigger to start up a logical transactiony‘e.g. an enquiry.
If so, count one input DET, if there is no other input.

5.1.11 Non Text Annotation

Examples of this are audio annotation, video annotation, and the scanning in of
documents. These can all be used as both input and-output DET’s. Almost invariably
a scanned document treated as a single unit will. ceunt as one input DET.

For each non text annotation used to input data to a transaction analyse the
item and count each unique DERas an input DET.

For each non text annotation-used to output data to a transaction analyse
the item and count each unigue DET as an output DET.

5.1.12 Radio Button

— Select One

@ Selection 2
) Selection 3
) Selection 4

Radio Buttons are for mutually exclusive items i.e. for each set only one button can be

salactad  Thav ara icad tao nravida 2 calaction-of antione-to-aticar arecan ha ticad ta
Hey—ctt e oo ptoHS G

[=A=aAvaviacaw ey ) y CTTOOoTC OO PTO VIO T T oT 154 oo oTT Ot AT T oT Tt

display the current selection of an enquiry.

Count one input DET for each set of mutually exclusive radio buttons.
Check Boxes and Radio Buttons can be used in arrays and when used as
such should be counted as defined in the rules for array counting in chapter
4,

Count one output DET for each enquiry radio button display box.
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5.1.13 Text Box

A Text Box is counted in the same way as an Edit Box.

5.1.14 Non-Functional Controls

Non-Functional Controls, such as Scroll Bars, Screen Hotspots, Control Buttons, etc.
provide ease of use capability to an application, but do not provide any business
application functionality. They are not counted for FPA purposes.

5.2 Approximate Sizing of Application Portfolios

As always the sizing method employed must be appropriate to the purpose in view:
The most common reasons for measuring a portfolio are to monitor maintenarice
and/or support productivity, or to help estimate for a conversion programmeC Before
embarking on the sizing of an application portfolio one should, therefore, explicitly
determine the degree of accuracy required. The degree of accuracy af the results
should subsequently be stated (e.g. + or - 10%, 20%, 50%).

The principle of materiality also applies. The cost of a measurement exercise can
exceed the value gained from the information. The cost of canducting a rigorous
function point count of a live portfolio of ‘legacy’ systems, in the absence of up to date
requirements documentation, can be very much higher than if there is high quality, up-
to-date documentation. Note that the documentation gathered and understanding of
those systems gained from such an exercise may he valuable in future maintenance:
however, a cost benefit analysis should be undertaken before any major undertaking.

A simple and cheap-to-apply sizing method, eschewing function points, may be
appropriate where the application portfolio.i§'quite homogeneous. For example, if the
business domains involved are comparable, and the technical architectures are
similar and there is no requirement fanexternal comparisons, then for such purposes
measurement of the size of the source lines of code (‘'SLOC’) according to some
convention, or even of the compiled code, for example, may be sufficient.

Another approximation method which can be used where there is less homogeneity is
Capers Jones' "backfiring'* This is described in his publications and elsewhere. It
depends upon a count of'the source lines of code (SLOC) in each programming
language for the systems involved. Definitions of lines of code are available from
various sources,“A humber of tools (principally for IBM MVS mainframes) support
automated SLOC counting. The results may be very variable and dependent on
design andyprogramming style. Best results will be obtained if the portfolio is
predominantly 3GL rather than 4GL and using a limited number of languages. For
some-4GLs the concept of a SLOC is meaningless. SLOC counts can be converted
into>function points using tables produced by Capers Jones and others, and then
dsing other approximate conversion relationships to Mk Il function points, if required.

Afurther alternafive to a full funcion point count which will be more accurate than
straightforward backfiring is to use ‘sampling and extrapolation’. In this approach the
following steps would be taken:

i. Identify groups of systems with similar characteristics (e.g. financial, MVS
COBOL).

i Within those groups identify discrete areas of functionality and their
corresponding physical implementation.

i Identify readily countable characteristics of the physical implementations that
may have a plausible correlation with functional size (e.g. size of source libraries,
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lines of code in various languages, numbers of screens, numbers of modules,
numbers of database tables, numbers of logical entities).

iv Perform a function point count on a random sample of those areas of
functionality (or even better of a carefully chosen representative sample of
functionality).

% Perform multiple regression analysis (MRA) to determine for those areas the
correlation(s) between the readily countable characteristics and the corresponding
function point counts, and the confidence levels that may be had in the correlations.
MRA is built into various spreadsheets. It may be desirable to have the assistance of

1 P TH rantla. na tatiatinal —raatbanaatiaal ROT-w—e + st
A LUNMTAayutT wWitT SUTTIC ostatiotivar Ul Tratncrimautdl TAPTTLHOST TU dUVIoT.

Vi Apply the correlation relationships thus determined for those readily countable
characteristics to the areas that have not been function point counted in order to
extrapolate and derive the total portfolio size in function points. If SLOC have been
used then this constitutes an Change of the backfiring method.

Vii Results should be published with the confidence level derived fromthe use of
MRA attached to the results.

Finally, another alternative approach to a full FP count is to estimate the functionality
using a scheme similar to the following. All the logical transactions are identified and
classified in some way, e.g. as ‘simple’, ‘average’ or ‘coniplex’. An average FP size
for each of the chosen classes is determined locally by,;sampling for the application
area concerned.

Process / Function Transaction Create & Enquiry Delete)
Update

S |a|C |S a (C |[a

Total Fransactions

multiplied by 4 121203 10|17 | 8

Fotal Function Points

s = simple a = average ¢ = complex

Note that the choice of classes and the calibration of the multiplying factors (average
FP size per transaction-type for each class) should be determined in the local
environment.

5.3 Sizing Changes

(N.B. The term ‘Change’ is now preferred and is used for any project involving
functional changes, i.e. additions, modifications and deletions to existing software for
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whatever reason; in CPM 1.2 this was referred to as ‘Maintenance’ work, and in CPM
1.3 as ‘Enhancements’)

Input, process and output functionality which is part of or affected by a Change project
is identified and categorised according to the same rules as any other functionality.
Only the rules for adding up the functionality to get the total sizes associated with the
Change differ from the normal rules.

For each logical transaction required to be added, or to be changed or deleted for the
Change, identify the affected input DET's, output DET’s, and entity references.
Categorise each affected component as added, changed or deleted.

The functional size of Change work (i.e. the work output of the project)
= added + changed + deleted functionality.
The size of the software after the Change
= the size of the software before the Change + added - deleted functionality.

The steps for measuring a Change to an existing application are as follows.

Step 1 - Isolate Logical Functionality

Step 2 - Identify and Count New Logical Transactions Required

Step 3 - Identify and Count Existing Logieal*Transactions No Longer required
Step 4 - Identify the Existing Logical Transactions Affected

Step 5 - Count the Individual Inputs, Outputs and Entity References Affected

Step 6 - Calculate the Functional Size of the Change, and of the changed
software

Step 7 (Optional) - Determine the Technical Complexity Adjustment

Step 1 - Isolate Lagical Functionality

Identify the logical task elements of the Change project being measured, then identify
the logical transactions involved. They may not be specifically stated in the
requirements document. It is the responsibility of the analyst to identify them from the
available’ information.

Far'example - Business Requirement - "Client address information to include
postcode”

Work element - capture Postcode in all new addresses, and updates to existing
records

Transaction - Enter new client details
Transaction - Update client details
Work Element - Prints involving addresses including postcode
Transaction - Produce reminder letter 1
Transaction - Produce policy schedule.
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The collection of all the above elements defines the scope of the project being
measured and will identify the new transactions needed to satisfy the requirement, the
transactions that are no longer needed and the transactions that already exist but
must be modified in some way.

Step 2 - Identify and Count New Logical Transactions Required

From the scope defined in Step 1, identify and count those transactions which are
wholly new.

For example, the user needs to capture details about a new type of insurance policy.
This Policy Type did not exist before, it does now, and it satisfies a separate and

unique business need. A new transaction is therefore required.

In contrast, in an application that already holds information about clients, the addition
of Postcode to a client's address does not need a new transaction. The facilities to
capture and update addresses were already included in the application; all thabhas
been added is one input type to an existing transaction.

Step 3 - Identify and Count Existing Logical Transactions No Longer Required

From the scope defined in Step 1, identify and count those transaetions which must
be entirely removed from the application.

For example, the user no longer requires a monthly report of-hew sales leads, as this
information now forms part of a monthly sales performange report. Therefore, the
transaction which used to produce the report is to be deleted from the application.

Step 4 - Identify the Existing Logical Transactions Affected

A transaction is affected by the project if an inputdata element type, an output data
element type or an entity reference contained within that transaction has changed as
the result of the Change work. A change ineludes the addition, deletion or
modification of any input DET, output DET or entity reference, for whatever reason.

For example, the addition of Postcode to the client's address information affects
transactions which capture new-¢lients' addresses, update existing addresses, and
print addresses. Requirements/for modifications to position or formatting of input and
output DET’s are considered-as changes.

Any alteration of the business rules is also regarded as a change, even if the actual
counts of input or output data element types and of entity types referenced do not
change. For example, if the business requires a change of validation of an input data
element type range from £100 - £499, to £500 - £999, then for function point counting
purposes this is counted as a change of one input data element type, even though no
new data-element types are introduced and no existing data element types are
deleted.

It jsinot essential that there be a change in either an input or output component. A
change to an entity reference alone is possible. For example, the user might wish to

II\CCP [} ICbUId Uf agglcgatcd Dtub:\ DQ:CD y ;I IDtCQd Uf ICL,UId;I IH thC ;tCIIID DU:d b_y ca\,h
salesperson individually. An input, "Quantity Sold", was previously an attribute of one
entity ("Salesperson™) and is to become an attribute of a different entity ("Stock”). The
input is unchanged, but one entity reference, to Salesperson, has been deleted and
one, to Stock, has been added, so two entity references are affected by the change.

Step 5 - Count the Individual Inputs, Outputs and Entity References Affected

This step is carried out only for transactions affected by the Change project.
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For each logical transaction affected by the changes, count the number of individual
inputs, outputs and entity references which are affected: that is, added, changed, or
deleted.

For example, in the transaction "Add New Client", the inputs might be Name, Address
and Telephone Number. The Address input has changed, by having a Postcode
added to it. Telephone Number is a new input: total count is thus 2 input data element
types. The input "Name" has not been changed; therefore this input should not be
counted, even though it is part of the transaction affected.

Analysis involves recording, for each individually affected input, output and entity

rafaran wibhatharit bha L n—addad wraadifiad —dalatad o % e af it baret
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Step 6 - Calculate the Functional Size of the Change project and of the
enhanced software

See formulae given above.
Step 7 (Optional) - Determine the Technical Complexity Adjustment
(N. B. The TCA is now no longer recommended as part of the MKIl EP Size.)

If the TCA has changed in the course of the Changes then there.will be 2 TCA figures.
The old TCA should be applied to the Functional Size for deleted-transactions. The
new TCA should be applied to the Functional Size for new and amended transactions.
This subtlety may be regarded as somewhat of a false refinement. In any case the
TCA is frequently unaffected by changes to an application.

5.4 Changes to make software Year 2000 compliant

In principle the MKIl FP method may be used'to size Changes needed to make
software Year 2000 compliant, for estimating purposes. Users are strongly
recommended to carry out their own calibration of the method in their own
environments for this purpose. Note that modifications for Y2000 compliance will not
change the Functional Size of an item of software

5.5 Counting Application Packages

The following assumes(that we are dealing with packages brought in by the
developers, which may be tailored, enhanced and complemented by bespoke
software before being delivered to the users. This section is concerned with
application packages, i.e. vertical market software and not general purpose software
like spreadsheets, memory management, communication packages, operating
system utilities, etc.

In all stages of the life cycle there is likely to be a need to distinguish between
funetionality obtained from the package and bespoke functionality, for which separate
counts and baselines will be maintained.

A geTnerat ObServation oI the accuracy and repeatabitity of counts—a tower tevet of
accuracy will frequently be sufficient, although care will be needed where there are
contractual considerations. The reasons are (i) that the requirements tend not to be
known in detail and (ii) that the size of the package component of the application is a
much less reliable indicator of the likely size of the system development project than it
can be for a conventional bespoke development. For guidance on approximate
function point counts see Section 5.2 of the Counting Practices Manual.

The earliest stage at which a FP count may be required is typically at the package
evaluation stage. A possible approach is to size the available packages to compare
against a breakdown (transaction by transaction) of the function point count of the
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user's requirements specification. This would reveal what percentage of the total
functionality required would be satisfied by the various packages, and therefore what
percentage of the functionality would need to be delivered by bespoke development or
Change of the base package.

From this point it is essential to include only function points relating to functionality
required by the user. The list of functions provided by the package will frequently be
listed in the table of contents of the user guide. Ticking those functions believed to
correspond to user requirements should enable one to abstract the part of the
package that is required. (Be very wary of FP counts provided by the package
supplier - these may bear little relation to a Mk || FP count based on the Logical

Transactions of the user’s requirements.)

The principles involved in deciding what should be included in the count are the same
for application packages as for other bought-in or reused functionality. The general
rule is that the FP’s should be counted if they were (to quote Symons paraphtasing
Albrecht) "selected, maybe modified, integrated, tested, or installed by the project
team". Package functionality that is irrelevant to the application needed-by‘the user
should be ignored in the FP count.

There will be the following categories of components that could ot should be
separately sized:

€)) transactions from the package that do not require-medification
(b) additional transactions that have to be createdby.the project team

(© Changes required to the package (the logicalksum of additions, changes and
deletions)

(d) the net change (an increase or decrease) in the overall application size as a
result of (c)

(e transactions from the package.requiring deletion
The solution delivered to the customer = (a) + (b) + (d) - (e).
The size of the software development aspect of the project = (b) + (c) + (e).

The size maintained of a.package-based system depends on the manner in which the
package component is(supported If, for example, a proportion of the system is
unmodified and maintaihed by the third-party supplier then that part of the system
should not be counted as part of the size of the maintenance workload of the in-house
support team.

End user report generators and query tools introduce further considerations. Given
the growing importance of such tools they should not be left out of any measurement
programme. There are several possible ways of approaching the sizing of such
tools.> The solution chosen should be auditable and seen to be fair by both developers
(Who will be installing and supporting it) and the end users.

The ideal way Is to count the sizes of the fransactions resulting in reports produced
by or for the users, perhaps summing these over a period, and dividing by the effort
involved to get an average performance measure. This may, however, require a lot of
work to record all the FP counts and time in relation to the value of the information
obtained. A sampling approach over a trial period may therefore give an adequate
answer to illustrate the benefit of the tool.

Other possibilities have to be examined therefore, including (neither of these is
particularly satisfactory):
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consider the use to be made of such a tool - in other words ascribe a size to it
equal to the size of all the reports that the users actually produce

count one single report transaction, whose size will be equal to the sum of all
possible inputs, all entity references and all possible outputs - in other words count
all the data items, but only once.

The problem is that these report generators and query languages are tools, not
applications. (It is the use of these tools which is an application, which can be sized
with MKII FPA.) Tools are function-rich, whereas business applications, for which Mkl
FPA was designed, are data-rich. A tool has a functional size, dependent on the

—forctions it provides, butexistng FPATethods do ot adequatety deat-withrthetypes ]

of functions found in tools.
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Calculating the Adjusted Size
(Optional)

The MKIl FPA method measures the functional size of the application as seen by the
user. As well as‘the functional size, there is often a need to take into account the
technical complexity and certain quality requirements of the application. These are
sometimesreferred to as the ‘non-functional requirements’. One common approach
is multiplyrthe Functional Size by the Technical Complexity Adjustment, the result is
called\the Adjusted Size. Note that measurement is not a measure of functional size
according to ISO/IEC 14143-1:1998. The approach is no longer recommended by
UKSMA, however this Chapter has been retained to maintain continuity with previous

varcsians-of tha mathad Thic Chantar will ha ramaoved comnlatalin tha navt mainr
VEerSIORS-OtHE-HHETHOG— S o pte— - BeTe oY e a-Compretery—the-Hexthcyor
reissue of the CPM.

This approach attempts to measure the influence on the application of each of 19
(or more) technical characteristics on a scale of 0 to 5. (These technical
characteristics are listed in Appendix 1 to this manual.)

The sum for all characteristics is used to compute the factor to be applied. This
factor is known as the Technical Complexity Adjustment (TCA) .

If the total of the scores for each of the 19 (or more) characteristics is called the Total
Degrees of Influence (TDI), then:
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TCA = (TDI * C) + 0.65

where the current industry average value of C is 0.005.

The TCA can thus vary between 0.65 and 1.15 (if all the characteristics have the
minimum or maximum influence, respectively).

Tha adiuctad ciza caletdation ic avnraccad ac-
e oSt a-SHEE-CaiEthatO RS- EXxpPresSeaas:

AS = FS*TCA
where
AS = Adjusted Size
FS = Functional Size
TCA = Technical Complexity Adjustment

NB The Technical Complexity Adjustment (or the ‘Value Adjustment Factor’ as it is
known in the IFPUG method), was introduced originally by Albrecht, then modified only
slightly for the MK Il FP method. Recent statistical analysis Suggests that neither the
VAF nor the TCA represent well the influence on size ofthe various characteristics
they try to take into account. The TCA definition is ineluded here for continuity with
previous versions, but it would be preferable for now.when sizing applications within a
single technical environment (where the TCA is likely to be constant) to ignore it
altogether. Where size comparisons are needed across applications built with very
different technical and quality requirements, it may be preferable to use a locally
calculated adjustment until such time as.@revised TCA is demonstrated to be valid.
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Measuring Effort

Organisations have many:different ways of measuring effort. In order to satisfactorily
measure productivity (see Chapter 8 on productivity measurement), it is essential to
have a consistent measure of effort.

Some organisations use person-days, and some use person-months to measure
effort. Both ef.these measures can have various definitions, dependent on the
number of{practical work-hours in a month, or in a day. It is more likely that we will
get consistent measures across different groups and time-recording systems if we
use work hours’ as the unit of measure for effort.

Given that we will use work-hours as our unit of measurement, there are four further
elements of effort we have to define:

When does a project start?
When does it end?
Whose time do we include?

What time do we include?
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7.1 Project Start

A project starts when it has been agreed and approved that work should be
undertaken to deliver an IS solution. This is usually after a Feasibility Study, or Project
Investigation has been carried out.

The clock starts when one or more staff have been allocated to the project, and start
working on it.

7.2 Project End

THemeasurerment of a devetopment orentrancement project effortemnds; wherrthe
application is made "live" by moving it into the production environment for the first
time, and the users make use of it.

7.3 Whose time included?

The project effort should include that of staff who are clearly allocated to the project
and who work according to the project requirements. The time of a userbeing
interviewed, for instance, would not be included, whereas the time-of\a user allocated
for a significant amount of time to the project team would be included. (‘Significant’ is
of course a vague criterion; the first criterion above, that the user is simply ‘clearly
allocated........... project requirements’, is more precise, and to be preferred.)

7.4 What time is included?

The work effort should be measured in units of a "productive” or "net" work-hours,
which is defined as:

‘One hour of work by one person, includinginormal personal breaks, but excluding
major breaks, such as for lunch’.

Productive work-hours therefore excludes
time away from work (vacation;’public holidays, absence through illness, etc.).

time at work, but away from the project (receiving education not specific to the
project, at office-wide-faeetings, on activities related to other projects, etc.).

Where effort is not recorded systematically, it may be possible to derive project effort
for a member of aproject team from the elapsed time the team member spends on
the project.

We can derive "net" or "productive” work-hours from "gross" or "employed" work-
hours if wethave an average utilisation, that is, we know the average percentage
productive work-hours across the year. For example, suppose the employment is for
52 weeks per year at 40 hours per week, i.e. 2080 gross work-hours/year. If the

average utilisation across the year is 75%, then the average available effort is 1560
waork-hours per year ie 075 * 2080

7.5 Project duration

Project duration is the calendar time from project start to project end.
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Measuring Productivity and Other

ASpects or Performance

8.1 Development Productivity
Productivity is defined in terms of what you get out divided by what you putis; that is:
Productivity = Output / Input

Examples often quoted include Number of Cars produced per worker per year in the
car industry, or Amount of Profit generated per square foot per anrum of retail space
in the supermarket business.

In the Information Systems world, our output, what we preduce, is application
software, and what we put in, our input, is effort. The definition of effort has been
covered in Chapter 7, and the size of an application:produced, the output, is
represented by the FS (FS).

Application development productivity is therefere defined as:
Productivity = FS/Effort

As we discussed in Chapter 7, effort is best given in work-hours, therefore,
productivity is measured in Function*Points per Work-Hour.

8.2 Change Productivity

As well as development productivity, productivity of change projects can also be
measured. In this instance the work-output is the size of the change work carried out,
as defined in Rule 2.5:0f Chapter 2, and elaborated in Section 5.3.

Note that more.refined measures of change productivity are possible which would
take into account, for example, that the productivity of adding, changing, or deleting
transactions-may not be equal.

8.3<Maintenance and Support Productivity

Support work, i.e. maintaining the application according to the existing functional

and cunnaordina tcare can ha
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measured by considering the size of the application being maintained and the effort
required, i.e.

Application Size / Effort per period
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8.4 Measuring and Understanding Performance in Software
Activities: The Wider Issues

The general subject of measuring performance in software development, change and
maintenance and support activities is beyond the scope of this manual, but a few
words of elaboration are necessary.

Productivity, defined as Size / Effort, is the most commonly quoted performance

measure, but it is just one aspect of overall performance in software activities, which
really have three main ‘dimensions’, namely, effort, time and quality. To gain a fuller
picture of performance therefare, we need to measure not only productivity, but also

other performance measures such as:
Delivery Rate (= FS/ Elapsed Time)

Quality measures such as Defect Density (= no. of defects found per
period / FS)

Depending on the business objectives, it is quite possible that speed of delivery could
be more important than productivity. For some applications, very high guality is of
paramount importance.

To understand why performance measures vary across different’application projects,
we need not only the above performance measures, but alsomeasures or
assessments of many factors which may be the cause, efthe observed variations,
such as the experience of the project team, the methads and tools used, the stability
of the user requirements, etc.

For example, the technical environment for a 4GL or PC development is likely to be
more productive than that for a 3GL environment. Vague and shifting requirements is
a common cause of reduced productivity,

Change (or ‘Enhancement’) projects are likely to be less productive than
development projects because of the:need to understand and test the application
being changed, and not just the.changed part. The degree of productivity loss will
depend on, for example, the available tools and documentation.

Caution: FPA is a powerfulnormalising factor for generating measures of
productivity, quality and other performance factors. All the authorities, including the
major software services providers, concur that the results of FPA should be used to
provide process measures, not individual productivity measures capable of use for
staff appraisal,
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Estimating Effort using MklIl FPA

Determining the size ©f)an item of application software in Mkll FP’s from a statement
of its requirements or from its functional specification, can be a valuable first step in a
process of estimating the effort and time needed for its development. A full process
is given in the-MKIl FP Estimating method (see Bibliography).

In outline-this process is as follows.
1 Edtiinéate the software size, in Mkll FP's

2 Determine the ‘normative’ effort and elgpsed time for the project, using historical

retetronshipsof devetopment productivity {sizefeffort)and detivery rate{sizefetapsed-time)
versus software size, for the technology environment to be used (Normative' means that
which we would expect from past experience.)

3 Break down the normative effort and time so as to obtain their distribution over the project

phases, using historical digtributions of development effort and time, for the technology
environment to be used
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4 Review the effort and time associated with each phase for the risk involved, and any other
factors which might speed up or dow down the process by comparison with the normative
effort and time, and adjust the effort and time appropriately

5 Findly, use ahigtoricaly established trade-off relationship between effort and time, or other
knowledge, to alow for any delivery date or staffing constraints, to arrive at the final best
estimate for effort and time. (This step might, aternatively, be carried out after step 2.)

The accuracy of this process can be improved by local calibration, that is using
weights in the MkIl formulae that are specific to the technology which will be used to

u'cvciup t: I DUf.L-VVd.IC. ‘anli ICT1 t: 1T Mkii fUI I |u=al:: alc uacu' ill ﬂ Iib way VVit:l iut,a:iy
calibrated weights, the weights can be adjusted so that the formulae predict the
software size in units of standard-hours needed to develop the software (‘standard’.in
the local environment).

Note that for consistency with the International Standard ISO/IEC 14143-1:1998 on
Functional Size Measurement (see Bibliography), software sizes obtained uising the
MKII formulae, but with local weights (rather than the industry-standard‘weights) .1)
the result shall not be referred to as the functional size as measured-using the MkilI
method.

2) The result shall be referred to using the identification of the local customisation
method.
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Glossary of MKIl FPA Terms

10

Adjusted Size

A size based on the Functional Size multiplied Qy the
Technical Complexity Adjustment. (This measure does
not represent Functional Size)

Albrecht 1984

Original document of the function point concept] written
by Alan Albrecht in November 1984.

Application

A coherent collection of automated procedures pnd data
supporting a business objective. Frequently a gynonym
for "system"”, the word "application™ is preferred|in this

manuat SINCE [T EXPresses more precisely the nature of
the subject matter of Functional Size Measurement.

Application Function Point
Count

A count that provides a measure of the functionality the
application provides to the end-user.

Attribute

A unique item of information about an entity. For the
purposes of FPA, attributes are generally synonymous
with Data Element Types (DET’S)
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Baseline Function Point
Count

Application Function Point Count taken of the functionality
at a point in time, from which changes can be measured.

Boundary The conceptual interface between the software under
study and its users. The boundary determines what
functions are included in the function point count, and
what are excluded.

Change The modification of an existing application comprising

additions, changes and deletions

Change Project Function
Point Count

A count that measures the work-output arising from
modifications to an existing application that add, iechange
or delete user functions delivered when the(preject is
complete.

Data Element Type (DET)

A unique user recognisable, non-recursive item of
information. The number of DET'S.iS used to determine
the input and output size of eachLogical Transaction.

Degree of Influence (DI)

A numerical indicator of theimpact of each of the 19 (¢r
more) Technical Complexity Adjustment Factors, randing
from O (no influence)to’5 (strong influence, throughout).
These indicators are used to compute the Technical
Complexity Adjustment.

Development

The specification, construction, testing and delivery of|a
new application or of a discrete addition to an existing
application.

Development Project
Function Point Count

Acount that measures the functionality provided to thg
end users with the first installation of the software
developed when the project is complete.

Enhancement

See ‘Change’

Entity (or Data‘Entity Type)

A fundamental thing of relevance to the user, about wihich
information is kept. An association between entities that
has attributes is itself an entity.

Entity~Subtype

A subdivision of an Entity Type. A subtype inherits all
attributes and relationships of its parent entity type, an
may have additional unique attributes and relationship

T

Function Point Analysis
(FPA)

A form of Functional Size Measurement (FSM) that
measures the functional size of software development,
enhancement and maintenance activities associated with
Business Applications, from the customer's point of view.
The Mkl FPA Method complies with ISO/IEC 14143-
1:1998 - Functional Size Measurement

Functional Size

(ISO Definition) A size of the software derived by
guantifying the Functional User Requirements
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Functional Size
Measurement (FSM)

(ISO Definition) The process of measuring Functional
Size.

Functional User
Requirements

(1SO Definition) A sub-set of the user requirements. The
Functional User Requirements represent the user
practices and procedures that the software must perform
to fulfil the user needs. They exclude Quality
Requirements and any Technical Requirements

General System

IEPUG terminology for the Technical Complexity

Characteristics

Adjustment Factors.

Installed Function Point

An ‘Application Function Point Count’ related to asset gf

Count installed systems.

IFPUG The International Function Point User-Group, which
maintains the definition of the direct. descendent of the
Albrecht 1984 FPA method.

Interactive When the user communicates with the computer in a

conversational-type manner, e.g. by use of menus,
command lines etc.

Logical Transaction

The basic functional component of Mk Il FPA. The
smallest complete unit of information processing that |s
meaningfultg'the end user in the business. It is triggered
by an event in the real world of interest to the user, or by
a request for information. It comprises an input, procgss
and-output component. It must be self-contained and
leave the application being counted in a consistent state.

Navigational Aids

Features of software that help the user to navigate
around a computer application, e.g. shortcut keys to
move through a dialogue faster.

Non-Primary Entity

A data entity-type arrived at by Third Normal Form
analysis which is not one of the main entity-types for
which the application in question has been built. Non-
primary entities have only very few attributes, e.g. codg,
description - see also System Entity, and Section 4.5 of
this CPM.

Primary Entity-Type

In MK Il FPA one of the main entity-types which has the

attributes-that-theapplicatiomhasbeendesignedto
process and/or store.

Quality Requirements

(1ISO Definition) Any requirements relating to software
guality as defined in ISO 9126

Scope Creep

Additional functionality that was not specified in the
original requirements but is identified as the requirements
and scope are clarified and the functions are defined.
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SLOC Source Lines of Code, the number of lines of
programming language code in a program before
compilation.

System See Application.

System Entity

In Mk Il FPA a contrivance which ‘lumps together’ all the
non-primary entities of an application.

Technical Complexity

A factor which attempts to take into account the influence

Adjustment

on application size of Technical and Quality
Requirements, which may be used derive the Adjusteq
Size. Note that if this is done, the result is not the
Functional Size. (The TCA is not included within the ISO
standard 14143, nor is its use generally recommended).

Technical Complexity
Adjustment Factors

The set of 19 factors that are taken.into account in the
Technical Complexity Adjustment (FCA). Each factor
has a Degree of Influence (DI)-between 1 and 5.

Technical Requirements

(ISO Definition) Requirements relating to the technology
and environment for the development, maintenance,
support and executionof the software. Examples of
technical requirements include programming languages,
testing tools, operating systems, database technology
and user interface technologies

User

(ISO Definition) Any person that specifies Functional
User Requirements and/or any person or thing that
communicates or interacts with the software at any time.
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Appendix |

Technical Camplexity Adjustment

There are 19 eharacteristics that contribute to the Technical Complexity
Adjustment for an-application. This step involves a value judgement representing the
‘Degree of Influence’ of each of them according to the following scale:

= Not present, no influence
= Insignificant influence

= Moderate influence
Average influence

= Significant influence

g h~lw N{E» O
]

= Strong influence, throughout

This is a general guide. To assist in evaluating the individual characteristics,
more specific rules are given below for each of the characteristics.

1. Data Communication - Data and control information use communications
facilities

For terminals connected remotely or locally, score as:
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