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Software Project Management

From Technical Engineering to Successful Execution

The Reality of Software Engineering: Great software doesn't just emerge from great
engineering.

The Root of Failure: J / The Solution: P 2
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The Four P’s of Project Management

The Elements of Success

Effective software project management focuses on four critical elements:

People .
The team, stakeholders, \ '
and leadership driving NN

the work. ¥/

Process

The framework and
tasks used to get the
work done.

Product

The software scope,
objectives, and problem
being solved.

Project
The execution,

scheduling, and tracking
of the overall effort.




What We Will Cover Today

Key Learning Outcomes

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

Describe the four elements of the management spectrum (People, Product,
Process, Project).

Identify key stakeholders, essential team leader qualities, and effective software
team structures.

Define software scope and apply problem decomposition techniques.
Explain process decomposition and the WSHH principle.

List the critical practices required for successful project management.



The Management

Spectrum

The “4 Ps” of Software
Project Management

The Reality:

Technical skills alone do not

guarantee project success.

The 4 Ps Framework:

Effective management requires balancing

four critical elements:

() £ 5. O Cultivating the
E0 5% right team.

< 47 Process
@% Choosing the

@ <>
; 7{?\ People @ |
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right framework. gt

Product

Defining the
right solution.

Project

Executing the
right plan.



People and Product

Who is building it, and what are we building?

The People (The #1 The Product (The
Success Factor): Target):
Skilled, motivated The exact scope,

individuals are the i objectives, and problem
absolute key to < . being solved.
success. B

The Rule: Without
a crystal-clear product

The Rule: A great team
can overcome a weak

process, but a bad definition, accurate
team will fail even planning and execution
with a perfect process. are completely

impossible.



Process and Project

How it gets built, and how it gets managed

The Process (The
Roadmap):

The framework of
activities, tasks, and
methodologies that
guide the
development cycle.

Translates abstract
requirements into
working software.

The Project (The
Execution):

The tactical activities
required to make the
product a reality.

Involves strict planning,
continuous

monitoring, and active
control of the work being
done.



The People Dimension
Understanding the Stakeholders

The Definition: A stakeholder is anyone who has a vested interest in the
success—or failure—of the software project.

The Core Groups:

® Senior Managers: Provide funding, ® Customers: Define the business
resources, and overarching strategic requirements and ultimately accept the
direction. final product.

® Project Managers (Technical Leaders): ® End Users: The people who will interact
Plan, motivate, organize, and control the with the software daily.

daily execution.

® Practitioners (Developers): The
engineers, designers, and testers who
build the product.



Leadership Mechanics

Leading the Team

The MOI Model & Essential Qualities

The MOI Model of Leadership (Weinberg): Qualities of an Effective Team Leader:
Motivation: @} » Exceptional problem-solving ability.

M The ability to encourage highly technical

people to produce their best work. (-22), © Strong communication and active
2, listening skills.
O
7 Technical credibility: (A leader must
mwl Y

Organization: The ability to

structure existing processes O understand the technical reality of what
to efficiently achieve goals. their team does).

Ideas (Innovation):

The ability to solve complex <t
problems creatively.

Decisive decision-making ability.

%
QA

Conflict resolution skills.



Structuring the Software Team

Choosing the Right Paradigm

Different projects require entirely different team structures to succeed.

Democratic (Egoless)

No permanent leader; all
decisions are made by
team consensus.

Best For: Highly creative,
exploratory, or research-
based projects.

Chief Programmer

specialist

backup

specialist

One lead visionary
programmer, one backup,
supported by specialists.

Best For: Massive, well-
defined, and highly
structured projects.

Modern Hierarchical

Kam Leader
Technical

00000

Developers
A clear chain of command:
Team leader — Technical
leads — Developers.
Best For: Standard,
large-scale commercial
software projects.

Agile Team

Self-organizing,
cross-functional units of
510 9 people.

Best For: Rapid, iterative
Agile/Scrum
development cycles.



The Agile Paradigm

Self-Organizing and Cross-Functional

(C(O*o)’ Self-Organizing: Q /‘ Cross-Functional:
#) The team decides how ) The team contains all
o L

to accomplish the work;

tasks are not dictated ship a feature (Developers,
from the top down. Testers, UI/UX,
Documentation).
/\ Co-located: Empowered:
—&— Ideally working in the same Given the authority to
%, ﬁ%, physical space (or highly make critical technical
integrated remote decisions on the fly.

environments).

.; 3 Small and Focused:

(O ] 2 :
@g-D Typically restricted to
the skills necessary to @c/eD 5109 members (The
“Two-Pizza Team" rule).



The Cost of Growth

Coordination and Communication Issues

The Communication Overhead Formula The Escalation
n(n —1) e &3‘- 3 people = 3 paths
Paths = 2 e &°2 5people = 10 paths
(where n is the number of team members) o &2 10 people - 45 paths

Coordination Strategies to Manage Overhead

e |mplement strict daily stand-up meetings.

e Rely heavily on Version Control and automated Issue Tracking (e.qg., Jira, Git).
e Enforce clear, centralized documentation.

e Define explicit roles and boundaries.



IV. PART 3: THE PRODUCT DIMENSION

Defining and Decomposing the Software

Focus: | g Key Topics:
Understanding what @@ e Software Scope
is being built and 0 e Problem
managing its Decomposition

complexity.



Defining the Product: Software Scope

Included and Excluded Features

Software Scope Definition: Why is Scope Crucial?
e Establishes the precise e Uncontrolled Scope Creep: The
boundaries of the project. gradual, unapproved expansion of
e Equally critical to define what is scope.
NOT included as what is included. e The #1 Cause of Project Failure:

Scope creep makes planning
impossible, drains resources, and
causes missed deadlines.



Scope Definition: Essential Questions
Fundamental Aspects to Define

To effectively define scope, answers must be clear for:

S ¢

Stored

Context Information Functionality Performance
How does the Objectives What functions Are there speed,
software fitintothe =~ What specific data transform input response time, or
larger system or objects are data into output throughput
business required? (Input, data? constraints?

environment? Output, Stored).



Problem Decomposition
Breaking Down Complexity

Definition: Two Approaches:

Breaking a complex, K@ Functional Object-Oriented

large problem into | Decomposition Decomposition

smaller, manageable, (Process-Oriented): O (Data-Oriented):

a_nd understandable Main system function — e |dentifies major classes

ikt major sub-functions — and objects.
sub-sub-functions... e Defines attributes (data)
Continues until pieces are and operations (functions).
understandable and e Defines relationships

estimable. between objects.



Functional Decomposition Example

Online Order System Breakdown

( Online Order System >
¢ i ¥
< Manage Products ) ( Process Orders > ( Manage Customers >

—> Add Product == Validate Order = Register Customer

~=p| Update Product =P Process Payment ~p  Update Profile

=P Delete Product =P Confirm Shipment P View Order History




V. PART 4: THE PROCESS AND
PROJECT DIMENSIONS

Melding the Product and the Process

Focus: The Key Insight:

Choosing how to build the You do not force a product into a
product and managing the process; the product’s
execution. characteristics must dictate the

choice of the process model.



Process Selection

Factors

Matching the Model
to the Product

When choosing a process model
(e.g., Waterfall, Agile, Spiral),
evaluate these product factors:

-

Product Size

Massive, enterprise-level
projects generally require
more formal, structured
processes.

Product Criticality

Safety-critical systems (e.g.,
aviation software) demand
highly rigorous, formal processes
with extensive verification.

Product Complexity

Highly complex or novel
products benefit from
iterative/evolutionary
processes to manage
unknowns.

Requirements Stability

If requirements are volatile or
unclear at the start, an Agile
process is essential to handle
continuous changes.



Process Decomposition
From Framework to Subtasks

Definition:

Breaking down the overarching software
process into specific framework
activities, actionable tasks, and
individual subtasks.

Why it matters:

It transforms abstract methodologies
into concrete, assignable daily work for
the engineering team.

Example: Decomposing the
“Communication Activity”

@ Communication
<) Activity

I

&5

o Task: Meet with
stakeholders

0

Task: Elicit
S requirements

@ Task Document
requirements

—= Subtask:

E@ Schedule meeting

’: Subtask: Conduct
©4 interviews

| @ Subtask: Write

use cases

_1K:J

Subtask:
Prepare agenda

£5] Subtask: Facilitate
%9 workshop

ﬁ Subtask: Create
prototypes




The Project Dimension
Execution and Control

Definition: The organized set of activities, plans, and controls that actually bring the
defined product to life.

E‘% Planning: Defining tasks, establishing @ Quality Management: Ensuring all

schedules, and allocating resources. ) de”‘l{ifaglesdm%ﬂ the established
quality standards.

= Tracking: Continuously monitoring actual e
71| progress against the baseline plan. @ Change Management: Strictly

V\/ controlling scope changes to prevent
Risk Management: Actively identifying
potential threats and creating mitigation
strategies before they happen.

unapproved scope creep.



The Reality of Project Management

Balancing the Constraints

The Project Manager must constantly balance the core constraints of the project while executing the plan.

Time
When is it due?

Scope
What are we doing?

Cost Quality
What is the budget Does it meet the
(resources/hours)? standard?

Change to any one constraint forces a change in at least one other.




The W5HH Principle

Setting the Project Foundation

=

The Origin:

Developed by software

engineer Barry Boehm as a
foundational framework for
defining project objectives.

N

The Premise:

Before a single line of code is
written, or a single sprint is
planned, the team and
stakeholders must mutually
agree on the answers to a
specific set of questions.

Q

The Application:

Answering the W5HH
questions creates a complete,
airtight project definition. If
you cannot answer these
questions, the project is not
ready to begin.




The W5HH Framework

What You Must Answer BEFORE Starting

P S
1 -
i 4

De

53

N\

Why is the system being developed?
What will be done?

When will it be done?

Who is responsible?

Where are they located?

How will the job be done?

How much of each resource is needed?

The underlying business justification and Return on Investment (ROI).

The exact tasks, features, and final deliverables.

The project schedule and critical milestones.

Defined roles and specific team members.

The organizational structure and technical/remote environments.

The specific process, methods, and tools the team will use.

The approved budget, personnel headcount, and equipment.



Critical Practices for Success
Planning and Tracking the Project

Industry studies (like the Standish Group’s CHAOS report) identify several critical practices that separate
successful projects from failed ones:

( )1 Formal Risk Management: Proactively identifying, analyzing, and mitigating risks throughout the
./ entire project lifecycle, not just at the beginning.

Empirical Cost & Schedule Estimation: Using historical data and formal metrics (like function
points) to estimate timelines, rather than relying on gut-feeling guesswork.

Metric-Based Project Management: Measuring actual progress using objective, numerical metrics.

Earned Value Tracking: A mathematical technique to track the planned cost and schedule against
the actual cost and schedule to accurately forecast delays.




Critical Practices for Success
Execution, Quality, and the Team

o o People-Oriented Management: Actively —  Reviews and Inspections: Conducting
W I respecting, protecting, and empowering E@) mandatory peer code reviews to find
<% team members. — defects early in the pipeline.

Software Configuration Management .. Continuous Integration (CI): Integrating

JG)5 (SCMY): Strictly controlling versions and ©%) code frequently (often daily) to catch
‘() changes to all project artifacts (code, | conflicts and architectural issues
documentation, designs). immediately.

Executable Prototypes: Building early, X Defect Tracking and Analysis: Logging
clickable models to validate .~ all bugs to analyze their root causes and
requirements with the customer before 2 prevent them from recurring.

writing the final backend code.




Conclusion & Key Takeaways
The Management Spectrum (The 4 Ps)

S People 2 Process
28 The most important -
factor. Always prioritize  ~ ., -
stakeholders, leadership, 4
and team structure.

Interdependent
Framework

Software project
management requires
A Product balancing four critical
E Deﬁne strict boundaries elements.
(scope) and decompose

. ¢ Choose and decompose
N your methodology based
\ strictly on the product'’s
unique characteristics.

/ 3
&1 Project
) N— E Actively plan, track, and

problems before N——" @ control the daily work.

planning begins.



Key Takeaways

Leadership and Scope

Agf“) People: Team Leadership ()| Product: Product Definition
e Requires the MOI skillset: Motivation, Scope:
Organization, and Innovation. Defines the absolute boundaries
(what is in, and what is strictly out).
Structures must match the project Decomposition:
T Use Functional (process-oriented) or
 pemocratic 5[ - Chief ) [ Modem ° Object-Oriented (data-oriented)
/ "\ Programmer /- “\ Agile Teams / techniques to break massive

complexity into manageable pieces.



Key Takeaways

Readiness and Critical Practices

The W5HH Principle

» Why?

e What?
When?

» Who?

o Where?

» How?

» How much?

Rule: This must be answered to
ensure complete project definition
before work begins.

Critical Practices for Success

B> 58 &5 B @

o Formal Risk Management

Metrics-based tracking
(Earned Value)

» Software Configuration

Management (SCM)

Peer Reviews and Executable
Prototypes

People-Oriented Management



The Final Word

The True Goal of Project Management

“Project management is not about
controlling. It’s about creating the conditions
~ - for people to do their best work. Get the
°"*\»\) people right, and the process and
J& product will follow.”



