Principles That
Guide Practice

Software Engineering | Chapter 4
Moving from the Mechanics to the Philosophy of Engineering



The Foundation of Expertise

The Master Carpenter Analogy Lecture Objectives
A toolbox alone doesn't make a & Distinguish between SE knowledge
master carpenter. What separates a and the guiding principles.

novice from an expert software
engineer? It is not just what steps
they follow, but how they think about

& State core principles guiding the
overall process and daily practice.

each step. & Apply principles to specific
activities: Communication,
Today, we explore the timeless Planning, Modeling, Construction,

principles that guide every decision. and Deployment.



From Knowledge to Principles

The Knowledge (The "What") The Principles (The "Why")
The vast body of information constituting the field: Fundamental truths that serve as a guide for
behavior.

* Process Models (Waterfall, Agile)

+ Methods &Technigues (UML, Testing) * Enduring: Remain valid even as technology

evolves.

* Tools (IDEs, Git -
( ) * Foundational: Provide the reasoning behind

* Problem Domains (Finance, Healthcare) the methods.

* Guiding: Help navigate ambiguity when the
Limitation: Knowing about Scrum doesn't tell you "rulebook" doesn't apply.

how to facilitate a standup effectively.



Principles That Guide Process

Meta-principles on how we approach the software engineering process itself.

Be Agile & Adaptable ., Focus on Quality
\J ) ATATAN . ;
(7 Embrace change and deliver value \V@ Quality cannot be tested in at the
7 1/ iteratively. Tailor the process to the S end; it must be built in from the
team and problem. start of the process.
Build Effective Teams Manage Risk & Change

% Foster communication, trust, and Continually ask “What could go
8 8 respect. Software is built by wrong?” and have a disciplined

people, not just tools. approach to inevitable changes.



Principles That Guide Practice

<

Divide & Conquer

Break large problems into
smaller, manageable pieces
(analysis, design, testing).

a2,
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Information Transfer

Documentation and code are
primarily about communicating
with other humans.

S

Use Abstraction

Focus on essential characteristics

while suppressing unnecessary
details.

AY
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Value Reuse

Don't reinvent the wheel.
Reuse saves time, cost, and
improves reliability.

OHGHOS

Strive for Consistency

Maintain uniformity in notation,
terminology, coding style, and
approach.

& e

Think Before Acting

A little upfront thought (design,
planning) saves enormous
rework later.



Activity 1: Communication

The “Listen and Learn” Phase

Goal: Establish a shared, accurate understanding of

requirements.
e Listen: Focus on intent; ask clarifying questions.
e Prepare: Do your homework before meetings.
e Facilitate: Use visual aids and prototypes.
e Collaborate: The customer is a partner, not an H

adversary.
o Face-to-Face: Use the richest channel possible.



Activity 2: Planning

The “Look Before You Leap” Phase

Understand Scope: You cannot plan what
you don't understand.

Involve Stakeholders: They own the
priorities and constraints.

Plan Iteratively: Recognize that plans evolve
as more is learned.

Estimate Based on Data: Use historical data
and defined techniques.

®

®

Consider Risk: “What if the lead dev leaves?”
“What if the API changes?”

Be Realistic: Don't bow to pressure; it leads

to failure.

Adjust Granularity: High-level early, detailed
as iteration nears.

Plan for Quality: Include reviews and testing
in the schedule.



Activity 3: Modeling

The “Think it Through” Phase

Analysis (The Problem) Design (The Solution)

Focus on understanding what needs to be Focus on how the problem is solved.

done.

» Traceability: Must map back to

o Information Domain: Model data flow. analysis models.

o Functionality: Represent what the o Architecture: Structure dictates
system does. quality.

o Partitioning: Show different levels of o Data Design: Data structures dictate
abstraction. algorithms.

o Behavior: Show response to external e Modularity: Design for reuse and

events. testability.



Activity 4: Construction
The "Build it Right" Phase

£[> Coding ‘ Testing

® Prepare environment & Unit test your own code.

Mnelerstand dosian: ® Destructive Mindset: Test to find

® People First: Code is read more defects, not to prove it works.

than wailes. ® Pareto Principle: 80% defects in

® Follow standards for consistency. 20% modules.

® Review code to catch defects early.



Activity 5: Deployment

The "Deliver Value" Phase

4o @ L4

Expectations Support Contingency
Manage customer expectations Provide complete support: Plan for disappointment. Bugs
carefully. Never oversell. installation, training, and happen; have a patch plan ready.

documentation.

Also: Ease the system into use (phased rollout) and solicit active feedback.



The Mark of a Professional

You will forget specific syntax and tools over your career.

However...

he principles of clarity,
quality, planning, and
human-centric design are
what will make you a
valuable engineer for
decades.

Key Takeaways

Timelessness: Principles provide the intellectual

foundation for changing methods.

£} Two Levels: Process principles organize work; Practice

principles guide execution.

Application: Every framework activity has specific

principles to elevate quality.

(3 Internalization: These principles should become your

unconscious checklist.



