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Lecture — 17
Functional requirements

In the last lecture, we were examining how to write SRS document. We identified what
are the important information that SRS document must have. We said it must one of the
most important information that is present in the SRS document is the Functional
requirement. We are discussing what exactly is a Functional requirement? We said
functional requirement is a facility offered by a software to the users using which the

user can get some meaningful work done.

And then, we were discussing how to document the functional requirement? We said that
for each functional requirement, we must give an overview of the functional requirement
that is what exactly it will achieve and then, the input data that will be given and the

output that data will be produced and also the procession.
The processing should be in terms of maybe validation of the input data.
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Functional Requirement Documentation
* Processing

— validation of input data
— exact sequence of operations
— responses to abnormal situations

— any methods (eg. equations, algorithms) to be used to
transform inputs to outputs
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It can be the exact sequence of operations that will be carried out. It can also contain
responses to abnormal situations and also any methods or description of algorithms

equations that can be used to transform the input to output.
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Nonfunctional Requirements

* Characteristics of the system which can not be expressed as
functions:

* Maintainability,
* Portability,
* Usability,

* Security,

* Safety, etc.
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Now, let us try to see what exactly is a non-functional requirement? A non-functional
requirement is a characteristic which cannot be characterized or expressed as a function.
A function is a feature using which a user can get meaningful work done; but there are
some requirements, which are not like the functional requirements. For example, we
might say that it should run using both Windows and the UNIX environment. It should
be easily maintainable; it should have a graphical user interface that can be used in a

standalone mode or through a web browser. It should be extremely secure etcetera.

So, these are all examples of non-functional requirement, these apply to the software as a
whole and these are not a functionality or a feature offered to the user to get some

meaningful work done.
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Nonfunctional Requirements
* Reliability issues

* Performance issues:

— Example: How fast can the system produce results?

* At a rate that does not overload another system to which it
supplies data, etc.

* Response time should be less than 1sec 90% of the time

*Needs to be measurable (verifiability)
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It can also include reliability issues that it is should not fail frequently and if it fails
should be able to recover the data quickly. It can also contain performance issues. Non-
functional requirement can also contain performance issue. For example, how fast the
system should produce result? We can say that the response time should be less than 1
second 90 percent of the time or we may say that it should not produce result to fast such

that other systems that work with it are not overloaded.

But for all non-functional requirement, we have to ensure that somewhere we can test
that; that is we should be able to measure and see if the non-functional requirement, there

is a confirm conferment’s to that another important section.
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Constraints
* Hardware to be used,

* Operating system

— or DBMS to be used
* Capabilities of I/0 devices
* Standards compliance

b

* Data representations by the interfaced system
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In the requirement documents are the Constraints. For example, what hardware to be
used; what are the other software with which it needs to work? The operating system to
be used the capabilities of the I O devices whether in a standards complaint is needed?

Data representation the interface system, these are all constants.
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User interfaces

Hardware interfaces External Interface
Requirements

Software interfaces

Communications interfaces with

other systems '

File export formats
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And then, the external interface requirement. This is also an important section need to
document the requirements for the user interface. The interfaces with other hardware

with which it needs to work with other software the interfaces. For example, we might



say that for other software, it need to produce a XML file or maybe a comma separated

file a text file comma separated text file.
The communication interface with other systems file export formats etcetera.

(Refer Slide Time: 06:30)

‘EPR L QEL L BN

Goals of Implementation
* Goals describe things that are desirable of the

system:
— But, would not be checked for compliance.
— For example,

*Reusability issues

*Functionalities to be developed in future
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There is another section which is the goal of implementation. For both functional
requirement non-functional requirement constraints, we need to check whether after the
software is complete we need to test whether these are satisfied, where is goals of
implementation are the general suggestions, which can help the developer to see what is

required. But this will not be tested.

For example, under the goal of implementation, we might say that it should be very
reliable because you will use it in because this will be used in a very critical application.
But then, as long as it is under the section goal of implementation, this will not be tested;

it is only a guideline or it is a suggestion to the developers.
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IEEE 830-1998 Standard for SRS

¢ Title
* Table of Contents “Describe purpose of the system
. +Describe intended audience
6 . Introductmn‘/
- 1.1 Purpose {*What the system will and will not do |

D
- 12 Scope €

+Define the vocabulary of the SRS (may also be
in appendix)

1.4 References
1.5 Overview. +List all referenced documents and their sources SRS (may also be in appendix) |

¢+ 2. Overall Description

+ 3. Specific Requirements
*  Appendices

¢ Index

1.3 Definitions. Acronyms, and Abbreviations 4—

[-Describe how the SRS is organized ]

* '~ NPTEL ONLINE

IITKHARAGPUR CERTIFICATION COURSES

Now, let us look at the IEEE 830 standards. This is a standard format of writing the SRS
document. Most developers use the standard and of course, there are small variations to
the standard; but if we know the IEEE 830 standard should be able to have small
variations of this. Now let us look at what are the sections of the IEEE 830 standard title
that is name of the software table of contents and then, there are 3 main sections; one is
the Introduction, Overall Description and the Specific Requirements and then, there are

the Appendices and Index.

The introduction should have a purpose; subsection called as Purpose, Scope, Definition,
Acronym, Abbreviations, References and Overview. The purpose should say that what
the system will solve. So, general introduction and describe who are the users. Scope
very overall idea about what the system will do; what it will not do, very crisply written
and overall description of what is expected of the system and what it should not do.
Then, there are the various terminologies; the definitions, acronyms, abbreviations that

will be used in the SRS document.

But, often variation to the standard, these are put under the appendices. Similarly, a setup
documents that are referred in the SRS documents. These references can also be put
under a separate appendices and then, an overview of the document or organization of
the document; how the SRS is organized and that is about the introduction. Now, let us

look at the overall description. This is the section 2.
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IEEE 830-1998 Standard — Section 2 of SRS

+ Title
* Table of Contents +Present the business case and operational concept of the system

+Describe external interfaces: system, user, hardware, software, communication
* 1. Introduction «Describe constraints: memory, operational, site adaptation

* 2. Overall Description

- 2.1 Product PETSPEﬁiV://J-Summurize the major functional capabilities |
2.2 Product Functions

= 2.3 User Characteristics |-Describe technical skills of each user class |

- 2.4 Constraints

= 2.5 Assumptions and Dependencies *Describe other constraints that will limit

e 3 developer's options; e.g., regulatory policies; target
¢ 3 SPEC”:IC Requu‘ements platform, database, network, development

o standards requirements
* 4, Appendices

* 5. Index
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The sub sections here are the Product Perspective, Product Functions, User
Characteristics, Constraints, Assumptions and Dependencies. In the product perspective,
we write here the business case that is how it will help the customer; how it will benefit
how it will be used and so on and even met write about the external interfaces. Briefly
the overview of what type of users, hardware, software etcetera will be used and then,

any constraints in the memory are operational constraints site constraints and so on.

The product functions this not really the functional requirement specification; but a brief
overview or a summer summarize a summary of the functional capabilities. For example,
in a library, we might just write very briefly saying that the library software should serve
the users for their issuing of books returning for the librarian to create members manage

books and so on and for the accountant to manage the financial aspects of the library.

The user characteristics are the technical skills of each user class. This is also required
because finally, the user interface development we will need the user characteristics. If it
is software is to be used by factory workers as well and programmers, we need to have
different user interfaces. So, need to identify the user characteristics and how much what
are the technical skills how will their convergent with the computers and so on. The
constraints here, what are the platforms that will be used? The database that will be used;

the network development standards and so on.
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L IEEE 830-1998 Standard - Section 3 of SRS (1)
* 1. Introduction Specify software requirements in sufficient
« 2. Overall Description detail so that designers can design the system and

- ) testers can verify whether requirements met.
* 3, Specific Requirements

- 3.1 External Interfaces State requirements that are externally perceivable by

— 3.2 Functions 4—users, operators, or externally connected systems

— 3.3 Performance Requirements  (Requirements should include, at the least, a description

~ 3.4 Logical Database Requiremenil"f every input (stimulus) into the system, every output
(response) from the system, and all functions performed

= 3.5 Design Constraints by the system in response to an input
- 3.6 Software System Quality Attributes
— 3.7 Object Oriented Models ]

* 4, Appendices
5. Index
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And then, if there are any assumptions here dependencies need to mention that and then
let us look at the third section. This is possibly the most important section. Here we have
the external interfaces functions; this is the major section here. This contains the

functionalities the functional requirement.

The non-functional requirement Logical Database Requirement, Design Constraints,
Quality Attributes and any Object Oriented Models; in this section has to be written very
carefully and in sufficient detail. So, that the designers can have all the information they
need to carry out the development work and for the testers to be able to write the test
cases. It is a very important section. While writing the functional requirement, we should
make sure that we have as far as possible all the input or stimulus to the system; output

that is produced by the system and the functionalities.
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¢ 1. Introduction IEEE 830-1998 Standard - Section 3 of SRS (2)
o 2. Overall DESCI’]ptiOn «Detail all inputs and outputs
< . (complement, not duplicate, information presented in section 2)
* 3, Specific Requirements «Examples: GUI screens, file formats
- 3.1 External Interfacesk/

. *Include detailed specifications of each use case, including
— 3.2 Functions ¢ |collaboration and other diagrams useful for this purpose

— 3.3 Performance Requirements — - —
‘/ITypes of Data entities and their relationships |
- 3.4 Logical Database Requirements

— 3.5 Design Constraints F‘-——-—lS‘mndards compliance and specific software/hardware to be used |
— 3.6 Software System Quality Attributes

- 37 ObjECt Oriented MUde'-“H-Cluss Diagram, State and Collaboration Diagram, Activity Diagrams efc. |

¢+ 4, Appendices
5. Index
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Now, first let us look at the external interface. Here, we have to write about all the user
interface maybe you can give a GUI screenshots, the different file formats that may be
needed. It should actually there are some part that were mentioned in the section 2;
external interface. It should actually elaborate that and should not duplicate information
there. This is the main section the functional requirements. This will contain the detailed
specification of each functionality or use case including collaboration and other diagrams

we will see these diagrams later.

Then, the Performance Requirements; the Logical Database Requirement; what are the
different data that will be stored in the database the relationship? The Design Constraints
are standard complaints. For example, we may say that I have to use UML 2.0 and have
to use let us say (Refer Time: 16:08) for writing the code. The quality attributes and then
any object oriented models like class diagram, state collaboration diagram, activity

diagram etcetera can be include.
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IEEE 830-1998 Standard - Templates
* Section 3 (Specific Requirements)can be organized in

several different ways based on
- Modes

— User classes

— Concepts (object/class)

— Features b

— Stimuli
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But then, the section 3 that we just saw now is just one example and IEE 830 specifies
that there can be different organization of the section 3 based on the modes of the
software that is software maybe having a expert mode, a novies mode and so on. If there
are modes are there then, we might have to organize it such that the modes the software
is written in terms of the modes. Sorry, the SRS document is written in terms of the

modes.

Similarly, depending on different user Classes, Concepts, Features, Stimuli; there can be
slightly different organization of the section three. You just look at a we examined a

every typical organization of the section 3; but there can be variations the section 3.
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* SPECIFIC REQUIREMENTS Example Section 3 of SRS of

3.1 Functional Requirements Academic Administration Software
3.1.1 Subject Registration

— The subject registration requirements are concerned with functions regarding subject
registration which includes students selecting, adding, dropping, and changing a subject.

* F-001:

— The system shall allow a student to register a subject.
* F-002:

— It shall allow a student to drop a course.
* F-003: h

— It shall support checking how many students have already registered for a course.

' NPTEL ONLINE

IITKHARAGPUR CERTIFICATION COURSES

Now, let us look at the functional requirements as we said that this is one of the most
important part of the document. Let us take an example of a Academic Administration
Software or AAS. So, write here section 3.1 functional requirements and then, we write

various functional requirements and they might have sub functions.

For example, we organize the subject registration that is 3.1.1 and then there can be
several functionalities for subject registration. In the first function may be the system
shall allow a student to register subject; second function can be allows a student to drop a
course; third one is that it support checking how many students have already registered

for a course.
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Design Constraints (3.2)
* 3.2 Design Constraints

+ C-001:

— AAS shall provide user interface through standard web browsers.
+ C-002:

— AAS shall use an open source RDBMS such as Postgres SQL.
* C-003:

— AAS shall be developed using the JAVA programming language
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Similarly, the design constraints; we give a number to each constant and then write that
AA software, provide user interface through standard web browsers. It should use an
open source RDBMS. It should be developed using JAVA programming language. So,

these become different constants.

(Refer Slide Time: 19:09)
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. . Non-functional requirements
3.3 Non-Functional Requirements

N-001:

— AAS shall respond to query in less than 5 seconds.
N-002:

— AAS shall operate with zero down time.

N-003:

— AAS shall allow upto 100 users to remotely connect to the system.
N-004: ]

— The system will be accompanied by a well-written user manual.
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And then, the non-functional requirements again we give a number to each (Refer Time:
19:15). It should respond to query in less than 5 second. It should operate with zero

down time. It allow up to 100 users to remotely connect to the system. The system



should be accompanied by a well written user manual. So, these are non-functional

requirements.
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] Functional Requirements

* It is desirable to consider every system as:
— Performing a set of functions {fi}.

* Each function fi considered as:

Y

— Transforming a set of input data to corresponding

output data.
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Now, let us focus on the functional requirements because we should be able to write a
good SRS document; you must know what are the granularity to which we must

document the functions and what exactly are the functional requirements.

Let us look at it in further detail. As we have already mentioned that every software we
can view it as performing a set of functions. Let us say a software. So, this is the
software which let us say supports 3 functions. Function 1, function 2 and function 3;
using each function, the user should be able to achieve something and each function will
typically take some input and the system should process that input and produce some

output..

You can think of each function as taking some input data and through some processing
activity or function or a function transfer the input data to some output data. Let us take
an example of a query book; takes the name of the book as the input data; searches the

book database and produces all the books details that match the given book name.
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Example: Functional Requirement

* F1: Search Book

- Input: -
* an author’s name:
- Qutput:

« details of the author’s books and the locations of these books
in the library.
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Now, let us take some example let us say the search book. The search book let us say it
takes name of the book sorry an author’s name. So, then we can write the input is author

name and the output is details of the authors books and the locations of this book in the

library.
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* Functional requirements describe:

Functional

— A set of high-level requirements Requirements

— Each high-level requirement:
*takes in some data from the user

* outputs some data to the user ’

— Each high-level requirement:

* might consist of a set of identifiable sub-functions
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Each functional requirement we called as a high-level requirement a high-level
requirement takes some data and produce a some result; but then, each high-level

requirement may consists of sub requirements or sub functions.
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* For each high-level requirement: Functional
Requirements
— A function is described in terms of:
*Input data set
*Qutput data set

*Processing required to obtain the output data set from
the input data set.
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Each functional requirement is described in terms of input data. The data that is input
which the function uses to produce the output data and what processing it does to

produce the output data from the input data.

(Refer Slide Time: 23:03)
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« Ahigh-level function is one; 18 it @ Functional Requirement?

— Using which the user can get some useful piece of work done.

* Can the receipt printing work during withdrawal of money from an
ATM:

— Be called a functional requirement?
* Ahigh-level requirement typically involves:
— Accepting some data from the user,
— Transforming it to the required response, and then

- Qutputting the system response to the user.
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We had already said that high-level function is one or a functional requirement using

which the user can get some useful piece of work done.

But suppose, it take the example of ATM machine a bank ATM what are the

functionalities or the requirements of this ATM machine. One can be withdraw cash; one



can be query balance; one can be deposit cash, but let us say during the withdrawal cash,

it asks whether to print a receipt or not.

Is printing the receipt can be considered as a functional requirement? The answer is no
because as per our definition of a functional requirement, it takes some input from the

user and produces some useful piece of work for the user..

The receipt was actually printed as part of the withdrawal. It is not that just printed the
receipt as the user requested the print receipt and it printed; it is always executed as part
of the cash withdrawal and therefore, it is a sub function of the cash withdrawal
requirement. Every high-level requirement typically accepts some data from user;

transforms it response and then output these response to the user.
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* Ause case isatermin UML: Use Cases
— Represents a high level functional requirement.

* Use case representation is more well-defined and has
agreed documentation:

— Compared to a high-level functional requirement and its
documentation

&

— Therefore many organizations document the functional requirements in
terms of use cases
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Little later, we look at the UML a where the requirements are specified using use cases.
The use cases have become standard. These have definite notation how the
functionalities are represented and these are much more well defined then just loosely

writing the requirements.

So, many times the requirements are specified using use cases.
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- Example Functional Requirements
* Req. 1:

- Once user selects the “search” option,
* he is asked to enter the key words.
- The system should output details of all books

* whose title or author name matches any of the key words entered.

Y
* Details include: Title, Author Name, Publisher name, Year of Publication,

ISBN Number, Catalog Number, Location in the Library.
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Now, let us look at some few example functional requirement, we need to number the
requirement and then write that once user selects the search option asked to enter the
keywords. The system should output details of all books whose title or author match the
keywords and the details that will be output include these items the title, author name,

publisher name, year of publication etcetera.
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Example Functional Requirements
* Req. 2:

— When the “renew” option is selected,

* The user is asked to enter his membership number and password.
— After password validation,

* The list of the books borrowed by him are displayed.
— The user can renew any of the books:

* By clicking in the corresponding renew box.
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Similarly, you can number the second requirement; requirement 2 when the renew option

is selected the user is asked to enter the membership number and password; after



password validation list of books borrowed by him are displayed and then, the user can

renew the book any book by clicking on the corresponding renew box.

Just say that this is written in rather free form; in the way that the sequence of operations
are carried out that initially the renew option is selected, this is done by the user and the
computer ask the user to enter the membership number and password and after password
validation, the books borrowed by him are displayed and then the user can renew the

book by clicking the corresponding renew box.
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High-Level Function: A Closer View
* A high-level function:

— Usually involves a series of interactions between the system
and one or more users.

* Even for the same high-level function,
— There can be different interaction sequences (or scenarios)
R

— Due to users selecting different options or entering different
data items.
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You can realize that every high-level function actually is a series of interaction between
the system and the user. The user input something based on that the system does some
processing; produces some output and based on that the user enters certain other thing

and so on.

So, you can think of every high-level function as a series of interactions between the user
and the computer; but then, for every functional requirement, we must also document the
scenarios. The scenarios arise because there are different ways certain things can get

accomplished.

For example, let us say the cash withdrawal this is a functional requirement and then, the
normal course of cash withdrawn is that the user specifies the amount to be taken

withdrawn and the system dispensers the cash. There can be other scenarios that the user



entered the amount to be withdrawn and the system should display that it exceeds the

account balance.

There can be another scenario that the user entered some amount in the system
responded that please enter in multiples of 100. So, we have looked that the functional
requirement; every software performs a set of functions for the users and this has to be
carefully documented each function or high-level requirement consists of a number of
scenarios. We look at some examples in the next lecture and we will continue from that

point onwards.

Thank you.



