14.9 Software Testing
When a new system is developed, the testing process might consist of five stages:

1.  Unit Testing - where each individual component is tested.

2.  Module Testing - a module is a collection of dependant components or sub-routines.

3.  Subsystem Testing - collections of modules are integrated into modules.

4.  System Testing - Subsystems are integrated to make up the entire system.  This stage of testing will examine whether or not the system meets its requirements specification.

5.  Acceptance Testing - This is the final stage in the testing process before the system is accepted for operational use.

These stages will have to be repeated when modifications are made.

Alpha Testing
Alpha testing is carried out by the software house. When the developer is satisfied that the software meets all their requirements, beta testing can begin.  Alpha testing is sometimes called "acceptance testing".

Beta Testing
Beta testing is done when software is being prepared for release.  The beta versions of the software can be sent to selected users who will use the software and report bugs.  Several beta versions are often released to iron out problems.

Software Maintenance
After an official release, the maintenance process starts.  Maintenance may be required because:

· Previously undetected errors may be discovered. 

· The original requirements may change to meet the changing needs of the user. 

· Hardware developments may give scope for advances in software. 

· New legislation may be introduced, which impacts on software (e.g. a new tax will affect accounting software) 

Maintenance can be perfective, adaptive or corrective (see the information systems life-cycle).

Maintenance Releases
The maintenance process is triggered by requests from users who may report bugs or request new features.  The cost and impact of each change will be assessed before a decision to go ahead is authorised. Minor changes in software packages are usually released with version numbers such as 3.1, 2.3, 3.3 etc.  Major releases have new version numbers e.g. 4.0, 5.0.  

Maintenance is the greatest cost incurred in the overall systems life-cycle.  Therefore, it is cost-effective to put time and effort into developing systems that work in the first place and that are easy to maintain.

see Lehman and Belady's 5 laws of software maintenance p.339

