Software Quality Assurance and Toolkit Maturity Model Development


JISC E-LEARNING PROGRAMME – 

Software Quality Assurance (QA) ,Open Source Maturity Model (OSMM) Development and Peer Review.
Summary 

1. Research has shown that less than 5% of open source software (OSS) projects on SourceForge.net are sustained and that more than 90% have only one contributor. The evidence suggests that sustainability of these software projects is closely tied to a community of developers AND a community of users. There is also increasing research evidence of the factors that promote high quality and sustainable open source software projects. This appendix addresses how such research evidence can be leveraged to support software development projects under the JISC e-Learning Programme Framework and Tools Strand.
2. Software quality assurance (QA) describes the practices put in place during the software development process that provide some guarantee that the final product will reach a quality threshold.

3. Open source maturity model (OSMM) development describes those features of an open source project that indicate the project has reached a threshold of usability by a community outside the one in which the project was originally developed.

4. The research quoted above suggests a strong association between sustainability and community. To seed the process of opening up projects to a wider community, software toolkits and demonstrators developed under the JISC e-Learning Programme Framework and Tools Strand will be encouraged to engage in peer review and support programs with other projects.
5. This appendix details the elements of 
· software quality assurance
· open source maturity model development
· proposals for peer review and peer support
Software Quality Assurance
6. The table below (Table 1) outlines the elements of software quality assurance to be addressed in software development projects under the JISC e-Learning Programme Framework and Tools Strand.
7. The intention is that these elements become part of the projects “DNA” – an integral part of the project’s life from the project start. For example, project build systems and test frameworks might well be in place for some projects before work on the project code itself begins in earnest.

8. The purpose of the listing in Table 1 is not to provide a “checklist” to be used to assess projects and teams, or to mandate particular approaches/tools, but to emphasize an intent that projects are expected to aim for.
9. Table 1: Elements of Software Quality Assurance and their Intent.
	Element of Software Quality Assurance

	Intent


	a. Code readable 

b. Code commented

c. Code structured
	Readable code includes systematic naming conventions and consistent formatting and indentation. Well structured code refers to the way in which the code is modularized and the way in which code modules are grouped together. Good package naming conventions name-spacing are evidence of a thoughtful approach to code structure.
The intention is that the code can be rapidly understood by developers who are new to the project.



	d. Code efficient
e. Algorithms tested

f. Functionality tested


	Although performance profiling is often addressed towards the later stages of a project code should be written with performance in mind. Evidence of this will include judicious choice of variable data types and appropriate data structures, CPU and memory efficient operations, appropriate choice of XML parsing tools.
Algorithm tests are the quality assurance tests written by the development team. Functionality tests are the quality control tests run using tests written by another development team or public specifications body that demonstrate that the software operates as expected by the expected community of users.
The intention is that new code can be written with the confidence that the exisiting code base is a stable foundation.


	g. Platform compatibility tested
h. Performance tested
I. Deployment tested

	Projects may need to be tested on different operating systems and application servers. Web applications may need to be tested in different browsers, web services checked for interoperability and a variety of databases may need to be supported.
Performance testing is associated with scalability and loading. Deployment testing is associated with robust installation scripts.
The intention is to ensure from an early stage in the project life cycle that the software is designed to be used beyond the team/institution that created it.
 

	j. API documentation available
	Typically linked from the project website. The API documentation should be kept in sync with the source code. Quality API documentation goes beyond auto--generated descriptions of method calls and should include comment from the development team.
The intention is to ensure that other projects can use the software without needing a detailed understanding of underlying implementation details.



	k. Project Build System


	Modern project management and build systems are now very sophisticated and can integrate compilation, documentation generation, testing and external dependencies.
The intention is to ensure the software compilation, external dependencies, documentation and tests are regularly synchronised and repetitive tasks are automated.




Open Source Maturity Model Development

10. The table below (Table 2) outlines the elements of open source maturity model development to be addressed in software development projects under the JISC e-Learning Programme Framework and Tools Strand.
11. The project team is in the best position to judge when to introduce elements of open source maturity model development. However, intention is that these elements become integral to project from an early stage. For example, project blog might well be in place for some projects before work on the project code itself begins in earnest, whilst a quick start guide might not be written until after a number of users have tested early versions of the software.

12. The purpose of the listing in Table 2 is not to provide a “checklist” to be used to assess projects and teams, or to mandate particular approaches/tools, but to emphasize an intent that projects are expected to aim for.

13. Table 2: Elements of an Open Source Maturity Model Development and their Intent
	Element of Open Source Maturity

	Intent


	a. Source code publicly available with archive facility 

	Even with a well developed project website, source code should also be maintained on a public website with archiving facility.

The intent is to ensure long term access to the project outputs even when project servers or institutional servers are taken off line.



	 b. Software licensed

	JISC provide guidance and support on licensing.
The intent is to ensure that projects are aligned with the JISC Open Source Policy for JISC projects.


	c. Download available
d. Deployment and install scripts

	A key indicator of project maturity is the quality and ease of download and install. It is anticipated that project users and demonstrators will contribute significantly to this element.

Very mature projects may supply complete, wizard based installers.
The intent is to promote use of the software by lowering barriers to adoption.



	e. Project website
f. Project website online demonstration

g. Project website quick start guide


	Reviews of project websites have consistently shown that project details are presented in a form that is difficult for new visitors to understand. 

Metrics also show that new visitors make very rapid assessments from websites – the quick start guide and online demos are vital in holding the attention of site visitors whilst the value of the software is communicated
Reviews of project websites have also consistently asked for a “dashboard” of project metrics and comment to provide a quick snapshot of project status.
The intent is to provide a highly accessible and engaging introduction to the software for a wide audience from a variety of backgrounds.



	h. Project website FAQ


	A frequently asked questions page on the project website is a good indicator of project maturity.
The intent is to save the project team from wasting resource by responding to repeat enquiries.



	I. Project website forum/blog

j. Project Issue and Bug Tracking


	Community discussion and issue/bug tracking are linked. Feature requests, improvements, tasks and bugs should all feature in a forum or discussion before spawning a new item in the project tracking system.
The intent is to pass in to the formal tracking system only those issues that have been explored and commented on by the community.


	k. Project artefacts

	Typically during the lifecycle of a project many supporting artefacts are created that are not part of the software application itself. For example, QTI item file might be created to test an assessment system. These project artefacts may be of use to other project teams.
The intent is ensure that other projects do not have to “re-invent the wheel” for resources that have been created elsewhere.



Peer Review and Support

14. To seed the process of opening up projects to a wider community, software toolkits and demonstrators developed under the JISC e-Learning Programme Framework and Tools Strand will be asked to engage in peer review and support programs with other projects.
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