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Understand how to  manage quality in 
software projects

Course Outcome
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1. What is quality in SE?
2. How to identify the quality requirements for an SE project?
3. Why should we care about quality?
4. How to develop a quality management plan for a project?
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• A Guide to the Project Management Body of Knowledge 
(PMBOK), Chapter Project Quality management

• Case study at Bombardier - Laporte et al. “Measuring the 
Cost of Software Quality of a Large Software Project at 
Bombardier Transportation: A Case Study,” Software Quality 
Professional Magazine, 2012 (the figures are taken from the 
paper)

• Spinellis wt al. “Evaluating the Quality of Open Source 
Software,” Electronic Notes in Theoretical Computer Science 
233 (2009) 5–28 

Resources
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You are given two Android chat apps that have the same set of 
features and are both used by your friends for free to install on 

your phone. 

Which one would you use and why?

Quality
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Quality and Projects Management

Quality is a constrained 
optimization of

1) Time
2) Cost
3) Functionality
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Quality is:
1. Meeting the needs and expectation of the customers

Quality is not:
1. A feature of a substance or material
2. How good or bad something is
3. Something of high standard

Quality
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• Customer satisfaction
• Reputation
• Cost of maintenance

Importance of Quality
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• We describe quality using a set of attributes
• Example: #of defects/1000 LOC

• The quality is the aggregation of the measurements of the 
attributes

Quality Metrics
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1. Reliability/defect

2. Quality attributes performance, security, etc.

3. Maintainability

Quality in Software Engineering
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1. Code bugs
2. Compliance with 

regulations
3. Compliance with 

requirements

• Metrics: 
• # of bugs /1000 

lines of code
• Etc.

Software Defects

http://www.agilemodeling.com/essays/costOfChange.htm 11



• These include:
• Performance
• Scalability
• Security
• Usability

• Metrics: List of unsatisfied quality attributes

• Corrections activities implies redesign of the software and 
major REWORK.

Quality Attributes
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• Maintainability qualify the easiness to maintain the software

• Metrics include
• Coupling
• Cohesion
• Etc.

Maintainability
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• The paper “Evaluating the Quality of Open Source Software” 
compares a set of quality metrics for four Oss: FreeBSD, 
Linux, Solaris, Windows (on Canvas)

1. Which OS has the best quality?

2. How confident are you about the quality metrics  that you 
choose?

Discussion - Compare the Qualities of Four 
Operating Systems
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1. All severe defects must be addressed
2. All test cases related the major requirements must run 

successful before delivering the product to the customer.
3. The software must be tested wrt to SQL injection before 

delivering it to the customer
4. The performance of the system must comply with the

customers’ requirements
5. There should be a trace between all the requirements and 

the software modules
6. The developers must apply the coding style of the company
7. All code must be reviewed before pushed to the main 

software repository
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Examples of Quality Requirements



1. Requirement documents
2. Project scope
3. Organization policies
4. Regulations
5. Risk

Sources of Quality Requirements
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1. How to assess the cost of software quality?

2. How much does software quality cost?

3. How to control the cost of quality?
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• Cost of non conformance
• Returns
• Bugs

• Reward of conformance 
• Customers satisfied

• High quality work – do it right!

Quality Cost
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Cost of Software Quality

1. Cost of prevention
2. Appraisal or evaluation cost
3. Cost of anomalies and non-compliance/repair
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1. Process improvements
2. Requirement traceability
3. Prototyping, test, debug
4. Design review
5. Testing activities
6. Software validation and verification
7. Maintenance rework
8. Release preparation
9. Software problem correction
10.Code review
11.Etc.

Quality Control Activities
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Google Java Style Guide: 
https://google.github.io/styleguide/javaguide.html#s6.2-
caught-exceptions

1. What are the naming practices for Java?

2. What are the good practices of error handling?

Practice 7 - Coding Style
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https://google.github.io/styleguide/javaguide.html
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Identify Bad Code Automatically



Identify Bad Code Automatically
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67%

21%

2%

10%

Distribution of Efforts
Case of Bombardier - 88,000 hours project

Implementation

Evaluation

Prevention

Rework

NB: Cost of testing is excluded 24



What are the top 3 activities for addressing defects?

Distribution of Effort by Type of Maintenance
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We know:
• What is quality?
• Three types of quality aspects 
• Quality metrics
• The quality control activities 
• The importance and cost of quality

• How to plan for it? How to control it?
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1. Initial - The software process is characterized as ad hoc

2. Repeatable - Basic project management processes are 
established to track cost, schedule, and functionality

3. Defined - The software process for both management and 
engineering activities is documented, standardized, and 
integrated into a standard software process 

4. Managed - Detailed measures of the software process and 
product quality are collected

5. Optimizing - Continuous process improvement is enabled 

Is There a Relationship Between CMM 
Levels and Quality Cost?
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Cost of Quality at Raytheon - 1996

What is the relationship between the cost of quality and CMM for 
RAYTHEON? And Why?
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Cost of Quality at Motorola

Is this relationship specific for one company? And Why?
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• Cost of software quality is correlated with maturity of 
processes.

• Reducing the cost implies improves the maturity of the 
organization.

Control Cost of Quality
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1. Process improvements
2. Requirement traceability
3. Prototyping, test, debug
4. Design review
5. Testing activities
6. Software validation and verification
7. Maintenance rework
8. Release preparation
9. Software problem correction
10.Code review
11.Etc.

Again - Quality Control Activities
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• Plan quality management
• Control quality 
• Quality assurance

Project Quality Management

Plan quality 
management

Quality 
assurance

Control 
quality
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• Plan quality management – Identify quality requirements 
and how to demonstrate compliance

• Project quality program – Action plan such that the quality 
of the software meets the planned one

Quality Management Plan
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• Cost-benefit analysis
• Benchmarking
• Simulate changes
• Brainstorming 

Techniques for Planning Quality Management
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• Plan quality management
• Control quality 
• Quality assurance

Project Quality Management

Plan quality 
management

Quality 
assurance

Control 
quality
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• Quality assurance is: audit the quality requirements and 
results to ensure appropriate standards are used.

• Objectives of quality audit:
• Identify good practices
• Identify non-conformity gaps and shortcomings
• Learn lessons from the audit

• Process analysis aims to identify needed process 
improvements to address existing problems. 

Quality Assurance
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• Control quality – monitor and record results of executing 
quality activities.

• Control quality uses a set of techniques and tasks to verify 
that the deliverables meet the expectation of the customers

• Control quality techniques:
1. Seven basic tools: affinity diagram, cause-effect diagram, 

etc.
2. Statistical sampling
3. Inspection
4. Review approved change requests

Control Quality
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• What is quality?
• What are the components of quality cost?
• What is the relationship between CMM and quality cost?
• What is quality management program?
• Why quality management control is important?

Self-check
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Please post your questions on Piazza.
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