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I. LECTURE INTRODUCTION & OBJECTIVES  

Opening Hook: "Imagine building a skyscraper without a blueprint or a construction 
schedule. Chaos, right? Similarly, building complex software without a structured 
approach leads to the 'software crisis' we discussed. Today, we move from the what 
(software) to the how—the structured roadmaps we call Process Models." 

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

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

2.​ Understand the purpose of process assessment and improvement. 
3.​ Compare and contrast key prescriptive process models: Waterfall, Incremental, 

and Evolutionary. 
4.​ Identify which model is suited for different project scenarios. 

 

II. PART 1: A GENERIC PROCESS MODEL - THE TEMPLATE  

2.1 The Core Idea 

●​ A process model provides a structured roadmap for software project success. 
●​ It defines Who is doing What, When, and How. 
●​ The Generic Process Model is a template that all specific models (Waterfall, 

Agile, etc.) instantiate. 

2.1.1 Defining a Framework Activity 



●​ Framework Activities are the major, broad phases that exist in any software 
project. 

●​ They form the skeleton of the process. The 5 Core Framework Activities (recap 
from Ch.1): 

1.​ Communication: Collaborate with stakeholders. 
2.​ Planning: Estimate, schedule, mitigate risks. 
3.​ Modeling (Analysis & Design): Create representations of the system. 
4.​ Construction (Code & Test): Build and verify the software. 
5.​ Deployment: Deliver, get feedback, support. 

●​ Key Point: These activities are not sequential steps but can overlap and be 
adapted. 

2.1.2 Identifying a Task Set 

●​ A Task Set defines the actual, concrete work to be done to accomplish a 
framework activity. 

●​ It answers: "What actions, work products, and quality checks are needed for the 
Planning activity for this specific project?" 

●​ Task Sets are adaptive. They vary based on: 
○​ Project Type: A safety-critical medical device vs. a simple website. 
○​ Project Size: A 6-month project by 3 people vs. a 3-year project by 300. 
○​ Team Experience: Novice team needs more structured tasks vs. expert 

team. 

Analogy (2 min): "Framework Activity = 'Prepare for a journey.' Task Set = For a desert 
trek, this includes buying a map, packing water, checking the vehicle. For a business trip, 
it includes booking flights, preparing a presentation, packing a suit." 

2.1.3 Process Patterns 

●​ A Process Pattern describes a proven, successful approach to a recurring 
process-related problem. 

●​ It's a template solution for a common activity. 
●​ Pattern Structure: 

○​ Pattern Name (e.g., "Technical Review") 
○​ Intent/Problem (What problem does it solve? E.g., "To find defects before 

they propagate.") 



○​ Type (Stage, Task, Phase pattern) 
○​ Initial Context / Prerequisites 
○​ Solution / Description (Steps to perform) 
○​ Resulting Context (Outcomes, artifacts) 

●​ Why useful? They capture best practices and allow teams to build their process 
from a catalog of successful patterns. 

 

III. PART 2: PROCESS ASSESSMENT & IMPROVEMENT  

2.2 The Need for Maturity 

●​ You cannot improve what you cannot measure. 
●​ Goal: Move from an ad-hoc, chaotic process to a disciplined, measured, 

continuously improving one. 
●​ Capability Maturity Model Integration (CMMI) is a famous framework. 

○​ Level 1: Initial (Chaotic, success depends on heroes). 
○​ Level 2: Managed (Basic project management, repeatable). 
○​ Level 3: Defined (Process standardized across organization). 
○​ Level 4: Quantitatively Managed (Process measured and controlled). 
○​ Level 5: Optimizing (Continuous process improvement). 

●​ ISO 9001: Another standard for quality management systems. 
●​ Bottom Line: Process improvement is a strategic investment to reduce risk, 

improve predictability, and enhance quality. 

 

IV. PART 3: PRESCRIPTIVE PROCESS MODELS  

●​ "Prescriptive" means they prescribe a specific order of activities. They are the 
classic "planned" approaches. 

2.3.1 The Waterfall Model (Linear Sequential Model) 



●​ The Classic. 
●​ Characteristics: 

○​ Linear, sequential flow of activities. 
○​ Each phase must be 100% complete before the next begins. 
○​ Emphasis on documentation at the end of each phase. 
○​ Minimal customer involvement (mainly at start and end). 

●​ Diagram: Communication → Planning → Modeling → Construction → 
Deployment (straight downward arrows). 

●​ When to use? 
○​ Requirements are very well understood, stable, and fixed. 
○​ Technology is well understood. 
○​ Short-duration, small projects. 

●​ Advantages: Simple, easy to manage, good for contracting. 
●​ Disadvantages (The Fatal Flaw): 

○​ Inflexible. Real projects rarely have frozen requirements. 
○​ Working software is delivered very late (only at the end). 
○​ High risk for misunderstood requirements. 

●​ Myth: "It's outdated." Reality: It's still valid for certain well-defined, high-certainty 
projects (e.g., firmware, certain defense contracts). 

2.3.2 Incremental Process Models 

●​ Philosophy: "Don't deliver the whole system at once. Deliver it in pieces 
(increments)." 

●​ How it works: 
○​ The core requirements are addressed in the first increment. 
○​ A working version of a subset of the software is delivered early. 
○​ Each subsequent increment adds new functionality. 
○​ Each increment is like a mini-Waterfall. 

●​ Diagram: Overlapping or sequential "chunks," each containing Communication, 
Planning, Modeling, Construction, Deployment. 

●​ When to use? 
○​ When early delivery of a partial system has high business value. 
○​ When core features are stable, but secondary features are evolving. 
○​ When you want to mitigate staffing risks (team can build up over time). 

●​ Advantages: Early working software, can accommodate some change between 
increments, spreads cost/risk. 



●​ Disadvantages: Requires good overall architecture planning upfront. Can 
degenerate into "piecemeal" development. 

2.3.3 Evolutionary Process Models 

●​ Philosophy: "We cannot fully define the system upfront. Let's build a prototype, 
learn from it, and evolve the system iteratively." 

●​ Types: 
1.​ Prototyping: 

■​ Goal: To understand unclear requirements (e.g., UI, user workflows). 
■​ Process: Quick design → Build prototype → Customer evaluation → 

Refine requirements. The prototype is usually discarded. The real 
software is then built properly. 

■​ Risk: Management may pressure to turn the "quick & dirty" 
prototype into the final product. 

2.​ The Spiral Model (Risk-Driven Evolutionary Model): 
■​ The most sophisticated prescriptive model. Introduced by Barry 

Boehm. 
■​ It's an iterative waterfall, but each iteration is preceded by risk 

analysis. 
■​ Four Quadrants in each loop: 

1.​ Determine objectives, alternatives, constraints. 
2.​ Identify and resolve risks. (The key differentiator!) 
3.​ Develop and test. 
4.​ Plan the next iteration. 

■​ Each loop around the spiral produces a more complete version of 
the software. 

■​ When to use? Large, expensive, high-risk projects (e.g., new defense 
systems, major product lines). 

■​ Advantages: High focus on risk, good for very large projects. 
■​ Disadvantages: Complex, requires risk-assessment expertise, can 

be costly for small projects. 

In-Class Comparison Table : 
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V. CONCLUSION & KEY TAKEAWAYS  

1.​ Generic Model provides the universal building blocks: Framework Activities, 
adaptive Task Sets, and reusable Process Patterns. 

2.​ Process Improvement (like CMMI) is essential for organizational maturity and 
predictable success. 

3.​ Prescriptive Models offer planned roadmaps: 
○​ Waterfall is linear and rigid. 
○​ Incremental delivers in functional chunks. 
○​ Evolutionary (Prototyping, Spiral) uses iteration and feedback to manage 

uncertainty and risk. 
4.​ There is no "best" model. The choice depends on project clarity, risk, need for 

flexibility, and team size. 
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