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Lecture Title: Chapter 1: Software and Software Engineering

|. LECTURE INTRODUCTION & OBJECTIVES

Opening Hook: "What is the most complex piece of software you've used today? Your
phone's 0OS? The college ERP system? What makes it different from a simple 'Hello
World' program you wrote in first year? Today, we transition from being programmers to
software engineers."

Objectives: By the end of this lecture, you will be able to:

Define software, its evolving nature, and its various application domains.
Distinguish conventional software from Web Applications.

Define Software Engineering and understand its layered process model.

Identify core software engineering practices and dispel common software myths.

o=

Il. PART 1: THE NATURE OF SOFTWARE

1.1.1 Defining Software

e More than just programs.
1. Software = Programs + Documentation + Operating Procedures + Data
2. ltis alogical entity, not a physical one. It is developed, not manufactured.
(Unlike hardware, it doesn't wear out but it does deteriorate).
e Key Characteristics:
1. Developed/Engineered: It's a product of careful design, not
mass-produced in a factory.
2. Doesn't "wear out": The Failure Curve (bathtub curve vs. idealized software
curve).
m Hardware: High initial failure, then steady, then wear-out phase.
m Software: High initial failures due to latent defects, then (ideally) a
steady, flat curve. It doesn't rust, but it can become increasingly
unusable due to change.
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3. Custom-built: Most software is still custom-developed, though
component-based reuse is growing.

1.1.2 Software Application Domains (The "What" we build)

1. System Software: OS, compilers, drivers. (e.g., Windows, Linux kernel).

2. Application Software: Standalone programs for specific business needs. (e.qg.,
Word, Photoshop, SAP).

3. Engineering/Scientific Software: Simulation, modeling, data analysis. (e.g.,
MATLAB, ANSYS).

4. Embedded Software: Resides in read-only memory, controls products/systems.
(e.g., firmware in your microwave, car engine controller).

5. Product-line Software: Designed to provide a specific capability for many
customers. (e.g., ERP, CRM like Salesforce).

6. Web/Mobile Applications (WebApps): Network-centric, browser-accessible.
(Separate discussion next).

7. Artificial Intelligence Software: Algorithms for non-numerical problem solving.
(e.g., expert systems, robotics, neural networks).

Think-Pair-Share: "Name an example of software from at least 3 different domains that
you've interacted with today."

1.1.3 Legacy Software

e Definition: Older software that is vital to an organization but is often difficult to
maintain.
e The Double-Edged Sword: It works, but...
o May have been developed with outdated methods/languages.
o Poor/no documentation.
o Architecture makes changes difficult.
o Datais locked within it.
e The Engineering Challenge: Not about discarding it, but about evolutionary
maintenance — adapting it to meet new needs and integrate with modern
systems.
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lll. PART 2: THE UNIQUE NATURE OF WEBAPPS

1.2 WebApps: A Distinct Category

e Why are they treated separately? Their characteristics define modern
development.
e Key Attributes:
Network Intensive: Operate over a network (Internet/Intranet).
Concurrency: Thousands of users may access simultaneously.
Unpredictable Load: Traffic can spike dramatically.
Continuous Evolution & Update: No "versions" in the old sense; continuous
deployment.
o High Aesthetics & UX Critical: "If it's not easy and pleasing, users leave."
o Content-Sensitive: Often, the value is the content (news, social media).
o Security-Critical: Constant exposure to attacks.
e Implication: These attributes demand specific process models (Agile/DevOps)
and quality focus (performance, security, usability).

o O O O

IV. PART 3: SOFTWARE ENGINEERING - THE DISCIPLINE

1.3 Software Engineering: A Formal Definition

e |EEE Definition: "The application of a systematic, disciplined, quantifiable
approach to the development, operation, and maintenance of software; that is,
the application of engineering to software."

e Key Goal: To produce high-quality software, on time and within budget, that
satisfies users' evolving needs.

e A Layered Technology (The Bedrock):

o Tool Layer: Automated support (IDEs, debuggers, version control).

o Methods Layer: How-to's (requirements analysis, design modeling, testing
techniques).

o Process Layer: The glue that binds methods & tools. Provides framework
for control & communication.



Page 4

o Quality Focus Layer: The bedrock. Everything rests on the goal of
delivering quality.

1.4 The Software Process

Definition: A framework of tasks required to build high-quality software.
It's a roadmap—a sequence of steps.
Common Process Framework (CPF) Activities: Apply to all projects, regardless of
size/complexity.
1. Communication: Collaborate with stakeholders to gather requirements.
2. Planning: Creates the project plan (schedule, resources, risks).
3. Modeling: Create models to understand requirements/design (Analysis &
Design).
4. Construction: Coding and Testing.
5. Deployment: Delivery, feedback, and support.
e Umbrella Activities: Occur throughout the process (e.g., project tracking, risk
management, quality assurance, configuration management).

1.5 Software Engineering Practice

1.5.1 The Essence of Practice

e Practice is about bridging the gap between abstract principles and actual
creation.

e (Core Activities in Practice:

. Understand the Problem (Who are the stakeholders? What is required?).

2. Plan a Solution (Design).

3. Carry Out the Plan (Code to the design!).

4. Examine the Result (Test for accuracy, quality).

—_—

1.5.2 General Principles

e First: Understand it. Before you act, understand the problem, its context, and the
information you have.
Plan Before You Design. Design is the blueprint; don't start coding without it.
Establish Quality as a Priority. "Good enough" is not an engineering slogan.
Maintain a Clear Vision. Who is the user? What do they need? Keep this at the
forefront.
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e Think Before You Act. A little analysis saves a lot of rework.

V. PART 4: SOFTWARE MYTHS & HOW IT ALL STARTS

1.6 Software Myths

e Widely held but false beliefs that cause project failure. Three categories:
1. Management Myths:

o "We have a book of standards, so we have a software process.” (Reality: If
it's not followed, it's useless).

o '"If we fall behind, we can add more programmers to catch up.” (The
"Mythical Man-Month" — adding people late makes it later due to
communication overhead).

o '"If I outsource, | can just relax.” (Reality: You must actively manage the
contract and communication).

2. Customer Myths:

o 'A general statement of objectives is enough to start coding; details can be
filled in later." (Reality: This is the #1 cause of failed projects).

o '"Software is flexible; project requirements can change easily anytime."
(Reality: The later the change, the exponentially higher the cost).

3. Practitioner's Myths:

o "We must start writing code immediately, or we'll fall behind."” (Reality:
"Weeks of coding can save you hours of planning.").

o "Once we write the program and get it working, our job is done.” (Reality:
~60-80% of effort is spent on maintenance post-delivery).

o "The only deliverable is the working program.” (Reality: Without
documentation, maintenance is a nightmare).

1.7 How It All Starts

e The Seed: A Need or an Idea. Someone (person, business, scientist) recognizes a
problem, an opportunity, or a market need that software could address.
e The First Engineering Step: Communication and Requirements Elicitation.
o Stakeholders (the ones with the need) meet with software engineers.
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o The goal is to transform the vague initial concept ("We need an app") into
a clear, actionable statement of scope and preliminary requirements.
e It starts not with a line of code, but with a conversation.

VI. CONCLUSION & KEY TAKEAWAYS

e Software is a complex, logical construct across many domains, with WebApps
presenting unique challenges.

e Software Engineering is the disciplined, layered, and process-driven answer to
building reliable software, not just coding.

e Practice is guided by principles of understanding, planning, and quality.
Beware of software myths—they are the fast track to project failure.
Every software project begins with understanding a human or business need.

Closing Thought: "You are learning to be an engineer, not just a coder. The difference is
in the discipline, the process, and the responsibility you bear for the quality and impact
of what you create."
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