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Chapter Three
Analysis Design

3.1. Introduction

As mentioned in chapter two System analysis and design includes all activities, which help the
transformation of requirement specification into implementation. Requirement specifications
specify all functional and non-functional expectations from the system. These requirement

specifications come in the shape of human readable and understandable documents.

System analysis and design is the intermediate stage, which helps human-readable requirements
to be transformed into actual code in implementation phase.
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Let us see few analysis and design tools used by system designers:
+ Data Flow Diagrams
+ Data Dictionary
+ Decision Trees
+ Decision Tables
+ Structured English
+ Pseudocode
+ Use-case
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1. Data Flow Diagrams (DFED) or Bubble Chart

It is a technique developed by Larry Constantine to express the requirements of system in a

graphical form.
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A DFD also known as a “bubble chart,” has the purpose of clarifying system requirements and
identifying major transformations that will become programs in system design. So it is the starting
point of the design phase that functionally decompose the requirements specifications down to the
lowest level of detail. A DFD consists of a series of bubbles joined by lines. The bubbles

represent data transformations and the lines represent data flows in the system.
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i.  Basic Elements of DFD
In the DFD, there are four symbols.
1. Asquare defines a source (originator) or destination of system data.
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2. An arrow identifies data flow- data in motion. It is a pipeline through which information

flows.
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3. A circle or a “bubble” (some people use an oval bubble) represents a process that

transforms incoming data flow(s) into outgoing data flow(s).
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4. An open rectangle is a data store- data at rest, or a temporary repository of data.
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The following table shows the symbols used in designing a DFD and their significance:
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Symbol Name Symbol Meaning
Square |:| Source or Destination of Data
Arrow :> @ Data flow
Circle O Process transforming data flow
Open Rectangle Data Store

ii. Typesof DFD

DFDs are of two types: Physical DFD and Logical DFD. The following table lists the points that
differentiate a physical DFD from a logical DFD.

Physical DFD Logical DFD

It is implementation dependent. It shows | Itis implementation independent. It focuses
which functions are performed. only on the flow of data between processes.

It provides low level details of hardware, | It explains events of systems and data
software, files, and people. required by each event.

It depicts how the current system
operates and how a system will be
implemented.

It shows how business operates; not how
the system can be implemented.

li.  Constructing a DFD

Several rules of thumb are used in drawing DFDs.

1. Process should be named and numbered for easy reference. Each name should be

representative of the process.
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2. The direction of flow is from top to bottom and from left to right. Data traditionally flow
from the source (upper left corner) to the destination (lower right corner), although they

may flow back to a source.
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3. When a process is exploded into lower- level details, they are numbered.
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4. The names of data stores, sources and destinations are written in capital letters. Process

and data flow names have the first letter of each word capitalized.
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The DFD methodology is quite effective, especially when the required design is unclear and the
user and the analyst need a notational language for communication. The DFD is easy to understand

after a brief orientation.

The main problem however is the large number of iterations that often are required to arrive at the

most accurate and complete solution.
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iv. Levelsof DFD
o Level 0also known as context diagram- Highest abstraction level DFD is known as Level

0 DFD, which depicts the entire information system as one diagram concealing all the

underlying details. Level 0 DFDs are also known as context level DFDs.

Fill cancellation form Up/down hotel info
Fill reservation ferm Resva/cancel info )
Guest Hotel Reservation & Admin
Room info Guest info
=4
waiting |r1fL.

e Level1-The Level 0 DFD is broken down into more specific, Level 1 DFD. Level 1 DFD
depicts basic modules in the system and flow of data among various modules. Level 1 DFD

also mentions basic processes and sources of information.

e Level 2 - At this level, DFD shows how data flows inside the modules mentioned in Level
1. Higher level DFDs can be transformed into more specific lower level DFDs with deeper
level of understanding unless the desired level of specification is achieved.
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2. Data Dictionary

A data dictionary is a structured repository of data elements in the system. It stores the descriptions

of all DFD data elements that is, details and definitions of data flows, data stores, data stored in

data stores, and the processes.

|Page?®



Asst.T. Saja Hikmat Computers Department Collage of Basic Education

S <DFD data elements geal ciba V1 ¢330 s, pUaill 8 data elements aliie g gine 58 Ll (o gald
- Allaal) g ecnlilall ¢ Hla A 4 Al clibal) g cliball ¢ 5laa g bl st cay Hladl) § Jualdll o

A data dictionary has many advantages:-

4+ Documentation: it is a valuable reference in any organization.
m}.od\ssu.\é).\m‘u\ éﬁ}ﬂ\ +
+ Improves the communication between the analyst and the user. by establishing
consistent definitions of various elements, terms and procedures.
Clallaadl s jeabiall Calidal A Cay jlad auia s JOA (o lld g raadidl s Jladl) G daal 53l Gan e
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+ It plays an important role in building a database. Most data base management systems
(DBMSs) have a data dictionary as a standard feature.
Al 5 368 iy s 5l Lgpal L) sl alans

For example, refer the following table:

Sr. No. Data Name Description No. of Characters
1 ISBN ISBN Number 10
2 TITLE Title 60
3 sue Book Subjects 80
2 ANAME Author Name 15

There are three classes of items in data dictionary to be defined:

1. Data element: The smallest unit of data that provides for no further decomposition. For
example, “ date” consists of day, months and year. They hand together for all practical purposes.

The description of a data element should include the name, description and an alias (Synonym).

2. Data structure: a group of data elements handled as a unit. For example, “BOOK DETAILS”
is a data structure consisting of the data elements author name, title, ISBN (International Standard
Book Number), LOCN (Library of Congress Number ), publisher’s name and quantity. To describe
any data structure by specifying the name of each data structure and the elements it represents,

provided they are defined else- where in the data dictionary.

3. Data flows and data stores. As defined earlier, data flows are data structures in motion,
whereas data stores are data structures at rest. A data store is a location where data structures are

temporarily located.
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The contents of a data flow may be described by the name (s) of the data structures(s) that passes
along it. A data store is described by the data structures found in it and the data flows that feed it

or are extracted from it.

3. Decision Trees

Decision trees are a method for defining complex relationships by describing decisions and
avoiding the problems in communication. A decision tree is a diagram that shows alternative
actions and conditions within horizontal tree framework. Thus, it depicts which conditions to
consider first, second, and so on.
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The root of the tree, on the left of the diagram, is the starting point of the decision sequence. The

particular branch to be followed depends on the conditions that exist and the decision to be made.
Progression from left to right along a particular branch is the result of making a series of decisions.
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Decision trees depict the relationship of each condition and their permissible actions. A square

node indicates an action and a circle indicates a condition. It forces analysts to consider the
sequence of decisions and identifies the actual decision that must be made.
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Decision Tree — Generalized Structure

Developing decision trees is beneficial to analysts in two ways.

+ forces analysts to formally identify the actual decision that must be made.
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4 force analysts to consider the sequence of decisions.

The major limitation of a decision tree is that it lacks information in its format to describe what
other combinations of conditions you can take for testing. It is a single representation of the
relationships between conditions and actions. For example, refer the following decision tree:

Oyl lls i 30040 decision trees skl
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y Give 5% Discount
Y Y=Yes
Give 5% Discount
N« No
C1 : Advance Payment Mode
(et | | &
\ | Y
N C2 : Purchase Amount > » 10,000
No Discount
[ ¢2
€3 : Regular Customer
Decision Tree N No Discount

4. Decision Tables

Decision tables are a method of describing the complex logical relationship in a precise manner
which is easily understandable.

A decision table is a table of contingencies for defining a problem and the actions to be taken. It

is single representation of the relationships between conditions and actions.
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o It is useful in situations where the resulting actions depend on the occurrence of one or
several combinations of independent conditions.
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o Itis a matrix containing row or columns for defining a problem and the actions.
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Components of a Decision Table

« Condition Stub: It is in the upper left quadrant which lists all the condition to be
checked.
Lo Ggial) a3 o g il O any 31 g slell a3 8 e

e Action stub: It is in the lower left quadrant which outlines all the action to be carried out
to meet such condition.
o 138 Al Ly Ll ety A Jslall O aany 3 ) el o )l 34 e
« Condition Entry: It is in upper right quadrant which provides answers to questions asked
in condition stub quadrant.
. Condition Stub « salall g il (& sl ALY e s s gl gslall el @il 2 s e
o Action Entry: Itis in lower right quadrant which indicates the appropriate action resulting
from the answers to the conditions in the condition entry quadrant.
e oalall sl il e cllaY) e aalil) casbiall dall el @3 il el )l B o e

condition entry

The entries in decision table are given by Decision Rules which define the relationships between
combinations of conditions and courses of action. In rules section.
Cile gana g da g pdll Gle gana Gu CEall (8 gl < Decision Rules ol g aad il AN Jgaa & DA
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o Y shows the existence of a condition.  h_&3sa Y sekn
« N represents the condition, which is not satisfied. Giata ye ga Ml b all N Jia
« A blank - against action states it is to be ignored. & o) de el Jall SVl ae &5 laall &1l
lelalas
o X (or a check mark will do) against action states it is to be carried out.
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For example, refer the following table:
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CONDITIONS Rule 1 Rule 2 Rule 3 Rule 4

Advance
payment made

Purchase
amount = Rs - Y Y N
10,000/~

Regular
Customer

ACTIONS

Give 5%
discount

Give no discount - - X X

5. Structured English

Structure English is derived from structured programming language which gives more
understandable and precise description of process. It is based on procedural logic that uses

construction and imperative sentences designed to perform operation for action.
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It is best used when sequences and loops in a program must be considered and the problem needs

sequences of actions with decisions.
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It does not have strict syntax rule. It expresses all logic in terms of sequential decision structures

and iterations.
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For example, see the following sequence of actions:
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if customer pays advance
then
Give 5% Discount
else
if purchase amount >=10,000
then
if the customer is a regular customer
then Give 5% Discount
else No Discount
end if
else No Discount
end if

end if

6. Pseudocode

A pseudocode does not conform to any programming language and expresses logic in plain

English.

Ay peall 4 plasy) Al aladinls haidl e um g A 481 61 ae 38155 Y pseudocode

« It may specify the physical programming logic without actual coding during and after the

physical design.
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o Itis used in conjunction with structured programming.

AlSeall Al pe ain ) Lis aadadid Sy e

« It replaces the flowcharts of a program.  zebiall Al cillaladall Jasius Ll

Example: Program to print Fibonacci up to n numbers.

wold function Fibonacci
Get wvalue of n:

Set value of a to 1;
Set value of b tao 1;
Initialize I to @

for (i=@8; i< n; i4++)

1

if a greater than b

1
Increase b by a;
Print b;

¥

else if b greater than a

1
increase a by b;
primt aj;

¥
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Guidelines for Selecting Appropriate Tools

Use the following guidelines for selecting the most appropriate tool that would suit your

requirements:

e Use DFD at high or low level analysis for providing good system documentations.

e Use datadictionary to simplify the structure for meeting the data requirement of the system.

e Use structured English if there are many loops and actions are complex.

e Use decision tables when there are a large number of conditions to check and logic is
complex.

e Use decision trees when sequencing of conditions is important and if there are few

conditions to be tested.
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