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Development:

The Development phase includes implementation involves coding the
software based on the design specifications.

This phase also includes unit testing to ensure that each component of the

software is working as expected.
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Implementation Order -

» Input, process, output (IPO) — a development order that
iImplements input modules first, process modules next,
and output modules last

» Top-down development — a development order that
iImplements top-level modules first

» Bottom-up development — a development order that
implements low-level detailed modules first

» Use-case driven — select specific use cases and order
the development based on selected use cases
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Top-down Implementation TopDown =

Module

Module

l
» ADevelopment order that Implements top-level modules first. Moule ' Mcu,e
= Top-Down Approach implementation will implement the View Layer Classesand m
Methods first, the Domain Layer Classes and Methods next and the Data Access Layer
Classes and Methods [ast

» ADVANTAGES

- The primary advantage is that there is always a working version of a Program. (A
partial or a complete version of a higher level program and Dummy (Stub) version of

Lower level programs.)

= Once the Tormnst Classes and Methods are completed, development proceeds
downwards to the next level.

= As each method or Class is implemented, stubs for the Methods or Classes on the next
lower level are added.



Bottom-up Implementation

A
Bottom up Module 1
Approach

Module 3

» Bottom-up a development Order that implements low-level detailed modules developed
first and works upward to the top module.

» Bottom-Up is reverses the Top-Down Implementation Order.

» ADVANTAGES

- The primary Advantage is that many Programmers can be put to work immediately
on Classes that support a wide variety of Use Cases.

> Programmers start writing the most difficult Classes and Methods and hence early
development of those classes allows more time for Development and Testing.

» DISADVANTAGES
- It will require writing a number of Driver Methods to test Bottom-level Classes and
Methods which adds additional complexity to the implementation and Testing
process.

- Integration and Testing for individual Use Cases are delayed because he entire
System could not be assembled until the Topmost Classes are written.
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Why regular code
refactoring is important
in software development [
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Deployment: Once the software has been tested and approved, it is deployed to the target environment

Software deployment is the process of making software available for use on a system by users and other programs,
encompassing activities such as installation, configuration, testing, and ensuring the software runs effectively in its target
environment
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Direct Deployment

Old system in operation }i

# [
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New system : Time
deployed and Old system
configured terminated



Parallel Deployment

0Old system in operation }E
Oeployedand ____ ol
configured
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Time
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Parallel operation
and testing
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Phased Deployment (Step By Step) .3
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Deployment Approaches Summary
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A pilot in software
development is to
release built
software to a small
set of customers in a
controlled fashion.
The pilot is the
deployment of
production software
but prior to a full
release of the
software to all
customers.



Release vs Version

In software engineering, "release" and "version" are related
but distinct concepts. A version refers to a specific,
identifiable state of software, typically labeled with a version
number such as 1.0 or 2.1.5, which signifies a particular

Centralized Version Control

Server

iteration of the software with specific features, bug fixes, or Repository
improvements.
.\\' (/
Arelease is a version of the software that has been 06\((\ o E E c 'O%G
formally distributed or made available to users, often after - Q&& = B 00;,,)
testing and quality assurance. » S 11> %
Not all versions are released; only those deemed stable v
and ready for public use are considered releases. i ) i
For example, a development team might create multiple Worklng Copy Worklng Copy Workmg Copy
builds and versions internally, but only the final, tested
B Ucployed to UCIglRERREREIISICase. Workstation/PC #1 Workstation/PC #2 Workstation/PC #3
@i E
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Maintenance:
The final phase of the Waterfall Model is maintenance, which involves

fixing any issues that arise after the software has been deployed and
ensuring that it continues to meet the requirements over time.
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Requirement

Design

Implementation

¢ Testing

Deployment

MU-EPP-FM-005

Issue date 17November2025 issue no:1

https://manara.edu.sy



Testing (SDLC)
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Introduction To Software Testing

Basic Testing Terminologies

Software : @
Vulnerability &)=

1.Defect .[' =
2.bug ' ]
Hacker Laptop

3.Vulnerability

4.Review O ALl gty o (Sar S gl 5l b eyl

Vulnerability: bugs in software that can be exploited by a malicious actor to gain unauthorized access, disrupt services, or
to get sensitive data. It is commonly defined as a weakness in the computational logic (e.g., code) found in software
components that, when exploited, results in a negative impact to confidentiality, integrity, or availability.
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Software Defects
A human being can make an error (mistake), which produces a defect (fault, bug) in the

program code, or in a document.
It a defect in code is executed, the system may fail to do what it should do (Or do something

it shouldn’t), causing a failure.
Defects in software, systems or documents may result in failures, but not all defects do so.

Defect

Fault, Bu S
By Human Produced in code Appears to end user
0RO
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Code

program double ();
var x,y: integer,
begin

read(x);
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public static int numZero (int [] arr)

{ // Effects: If arr is null throw NullPointerException
// else return the number of occurrences of 0 in arr
int count = 0;
for (IuMMEH; | < arrlength; i++)

{
if(arr[1]==0)
{

count++;

}

return count;
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What Is Software Testing
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d Verify that it behaves “as specified” ,
(J To detect Defects / Errors,
J To validate that what has been specified is what the user actually wanted.
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Why Do we need testing

Software is every ware controlling our as :
Work : PCs, OSs ,DBs, Servers, ...
Social Life : FB , Twitter , Mobiles, ...

Entertaining : Games, Play Pad, ...

Medical : Medical tools , medical tracking systems, ...

Other : Cars, Metro, Plains, trains, ...
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Software Bugs can be
Expensive or even
Dange_rous
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Example : Move file from folder A to folder B

L SCfnariO—l-/ mwo;: file J

a - J
You do not have the security rnights
to paste the fie in folder B
J

/
' Foider B is on a shared drive and
/ storage capacity s full

Folder B already has a file J
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