
Process Models
Chapter 2: Software Engineering



The Foundation

"Imagine building a skyscraper without a 

blueprint or a construction schedule. 

Chaos, right?"

Building complex software without a structured 

approach leads to crisis. Today, we move from the 

what (software) to the how—the structured 

roadmaps we call Process Models.



Lecture Objectives

Deconstruct a generic process model into framework activities, task sets, and patterns.

Understand the purpose of process assessment and improvement (CMMI).

Compare prescriptive process models: Waterfall, Incremental, and Evolutionary.

Identify which model is suited for different project scenarios.



The Generic Process Model
The 5 Core Framework Activities that form the skeleton of any process:

Communication
Collaborate with stakeholders 

to gather requirements.

Planning
Estimate, 

schedule, and 

mitigate risks.

Modeling
Analysis & Design: 

Creating system 

representations.

Construction
Code generation and 

testing.

Deployment
Delivery, feedback, 

and support.







Adapting the Process: Task Sets

What is a Task Set?
A Task Set defines the actual work (actions, products, quality 

checks) needed for a framework activity.

They are adaptive based on:

Analogy: Preparing for a desert trek vs. a business trip requires different 

"task sets."

• Project Type (Critical vs. Casual)

• Project Size (3 months vs. 3 years)

• Team Experience (Novice vs. Expert)





Process Patterns

The Concept
A Process Pattern describes a proven, successful 

approach to a recurring process-related problem. It 

allows teams to build their process from a catalog 

of successful best practices.

Pattern Structure
Pattern Name: e.g., "Technical Review"

Intent: What problem does it solve?

Type: Stage, Task, or Phase pattern.

Solution: Specific steps to perform.

Resulting Context: Outcomes and artifacts.





Process Assessment: CMMI
Moving from chaotic to optimizing using the Capability Maturity Model Integration.

Initial
Chaotic, success depends 

on heroes.

Managed
Basic project management 

is repeatable.

Defined
Process standardized 

across organization.

Measured
Quantitatively managed 

and controlled.

Optimizing
Continuous process 

improvement.





Prescriptive Process Models
The classic "Planned" approaches that prescribe a specific order of activities.



The Waterfall Model

Characteristics

Use When:

Requirements are fixed, technology is understood, and the project 

is short.

The Fatal Flaw:

Inflexible. Working software is delivered very late, making it high 

risk for undefined requirements.

• Linear, sequential flow.

• Each phase must be 100% complete before the next 

begins.









Incremental Process Models

Philosophy
"Don't deliver the whole system at once. Deliver it in 

pieces."

Core requirements are addressed in the first 

increment. Each subsequent increment adds 

functionality like a mini-waterfall.

Strategic Value
When to use:

• Need early delivery of a partial system (ROI).

• Core features are stable, but extras are 

evolving.
• To mitigate staffing risks (team builds up over 

time).





Prototyping

Goal: To understand unclear requirements (e.g., UI 

workflows).

Risk: Management may mistake the "quick & dirty" 

prototype for the final product.

Cycle: Quick Design → Build Prototype → 

Customer Evaluation → Refine.





The Spiral Model

Risk-Driven Evolution
The most sophisticated prescriptive model. It is an iterative 

waterfall, but each iteration is preceded by strict Risk 

Analysis.

The 4 Quadrants:

Best for: Large, expensive, high-risk systems.

1. Determine objectives & constraints.

2. Identify and resolve risks.

3. Develop and test.

4. Plan the next iteration.





Model Comparison

Model Flow Customer Involvement Handles Change? Best For...

Waterfall Linear Start & End (Poor) Very Poor Stable, well-understood requirements.

Incremental Staged At delivery points Moderate Early ROI needed, Core known.

Evolutionary Iterative Continuous Very Good Unclear requirements, high innovation/risk.



Key Takeaways

Structure is Key: Generic models provide universal 

blocks (Activities, Task Sets, Patterns).

Measure to Improve: Frameworks like CMMI are 

essential for organizational maturity.

Context Matters: There is no "best" model.

• Waterfall for Stability.

• Incremental for Chunks.

• Spiral for Risk.



The Next Step
These models are plan-heavy. What if requirements 

change constantly?

Coming Up: The Agile Revolution
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