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Objectives

- Understanding the concepts of software processes and software process 
models 

- Being introduced to three generic software process models and when they 
might be used 

- Elaborating on the fundamental process activities of software requirements 
engineering, software development, testing, and evolution 

- Understanding why processes should be organised to cope with changes in 
the software requirements and design 

- Understanding how the Rational Unified Process integrates good software 
engineering practice to create adaptable software processes



Developing software



Software applications that I develop are supposed to be reliable and trusted:  
- The software process affects the quality 

Different software processes exist and I need to recognise the most appropriate 
according to the final product, customer, market, etc. 
- The appropriateness  of software process is contextual 

The software processes I use should be compliant with the communication 
structures of my organization 
- The software process requires communicative effort (cf. Conway’s Law)

Why should I understand software processes?



Conway’s Law

"organisations which design systems are constrained to produce designs which 
are copies of the communication structures of these organisations." 

The law is based on the reasoning that in order for a software module to function, 
multiple authors must communicate frequently with each other. 

The software structure will reflect the social boundaries of the organisation(s) that 
produced it, across which communication is more difficult. 



Example:  

- If you have four groups working on a genome analyser, you'll get a 4-pass 
genome analyzer. 

Principle: 

- Some important properties of a software directly depend on its development 
process

Conway’s Law (contd.)



Consequences of Conway’s Law

- If the parts of an organisation (e.g., teams, departments, or sub-divisions) do 
not closely reflect the essential parts of the product, or if the relationship 
between organisations do not reflect the relationships between product parts, 
then the project will be in trouble. 

- Make sure the organisation is compatible with the product architecture. 
- Example: Organisations often produce web sites with a content and structure 

which mirrors the internal concerns of the organisation rather than the needs 
of the users of the site



Software Processes



A software process is a set of related activities that leads to the production of a 
software product. 

Examples:  
- Development of software from scratch in a standard programming language like 

Java or C.  
- Extension and modification of existing systems by configuring and integrating off-

the-shelf software or system components. 

Software processes are complex 
- like all intellectual and creative processes, rely on people making decisions and 

judgments.

Software Processes



Software Processes Wrt SW Eng Fundamental Activities
Software specification  
- The functionality of the software and constraints on its operation must be 

defined. 

Software design and implementation  
- The software to meet the specification must be produced. 

Software validation  
- The software must be validated to ensure that it does what the customer wants. 

Software evolution  
- The software must evolve to meet changing customer needs.



Software Processes: not only matter of activities

Products: the outcomes of a process activity. For example, the outcome of the 
activity of architectural design may be a model of the software architecture. 

Roles: reflect the responsibilities of the people involved in the process. Examples 
of roles are project manager, configuration manager, programmer, etc. 

Pre- and post-conditions: the statements that are true before and after a 
process activity has been enacted or a product produced. For example, a pre-
condition may be that all requirements have been approved by the customer; a 
post-condition might be that the UML models describing the architecture have 
been reviewed.



How many software processes exist?

There is no ideal process and most organisations have developed their own 
software development processes. Nevertheless, software processes are 
categorized into:  

- Plan-driven: all of the process activities are planned in advance and 
progress is measured against this plan 

- Agile: planning is incremental and it is easier to change the process to reflect 
changing customer requirement



Software Process Models



Software process models are abstract representations of these processes. 

Software processes are the activities involved in producing a software system. 

Process Vs. Process Model



Process Models

Each process model represents a process from a particular perspective, and thus provides 
only partial information about that process.  

- E.g.: A process activity model shows the activities and their sequence but may not 
show the roles of the people involved in these activities. 

Process models can be thought as frameworks that may be extended and adapted to 
create more specific software engineering processes. 

- I.e.: abstractions of the process that can be used to explain different approaches to 
software development.



How many models should I know?

- Waterfall model 
- Incremental development 
- Agile models 

These models are not mutually exclusive and are often used together, especially 
for large systems development. For large systems, it makes sense to combine 
some of the best features of the waterfall and the incremental development 
models.



The Waterfall Model



The Waterfall Model

The waterfall model is an example of a plan-driven process.  

- In principle, you must plan and schedule all of the process activities before 
starting work on them. 

Takes the fundamental process activities of specification, development, validation, 
and evolution and represents them as separate process phases such as 
requirements specification, software design, implementation, testing, and so on.



The Waterfall Model (contd.)



The software’s services, constraints, and goals are 
established by consultation with system users. They are then 
defined in detail and serve as a system specification. 

The process succeeds if:  

1. The Software addresses requirements 
2. The requirements addresses needs as they are 

perceived by users 
3. The needs perceived by users address real needs 

The outcome of this phase is a document named deliverable 
about what a software is supposed to do (not how)

Requirements definition



Software design
Software design involves identifying and describing the 
fundamental software system abstractions and their 
relationships. 

Software designers use the requirements in order to define 
the software architecture. 

The outcome of this phase is the project document that 
identifies: 

- All the software modules 
- All the interfaces among modules



Implementation and unit testing

Software design is realized as a set of programs or program 
units. Unit testing involves verifying that each unit meets its 
specification. 

Each module is implemented and tested according to its 
specification defined in the project document. 

One or more programming language is used. 

The outcome of this phase is: 

- The source code of each software module 
- The test of each software module



Individual program units or programs are integrated and 
tested as a complete system to ensure that the software 
requirements have been met.  

After testing, the software system is delivered to the 
customer. 

The outcome of this phase is: 

- The fully implemented software 
- The document of the integration tests

Integration testing



Operation and maintenance

Normally, this is the longest life cycle phase.  

The system is installed and put into practical use.  

Maintenance involves correcting errors which were not 
discovered in earlier stages of the life cycle, improving the 
implementation of system units and enhancing the system’s 
services as new requirements are discovered.



- Fits well to projects with well defined and stable requirements 
- Extremely planned (everything happens during the process is planned) 
- Detailed  
- Document oriented 
- Standard oriented

Pros



- The customer should be able to define requirements  
- The working version of the software is available only at the end 
- Changes are difficult to be applied on the way (rigid model) 
- The different phases are strongly connected and potentially blocking

Cons


