Appendix C: Software Quality Assurance and Toolkit Maturity Model Development


APPENDIX C
JISC E-LEARNING PROGRAMME – 

Software Quality Assurance (QA) and Open Source Maturity Model (OSMM) Development.
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 the ELF Toolkits.
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. This appendix will detail the elements of software quality assurance and open source maturity model development in the context of JISC ELF toolkits.

5. To facilitate development of software quality and toolkit maturity the ELF will host Toolkit Peer Review workshops. These events will facilitate peer review of all aspects of the Software quality assurance (see Table 1) and Open source maturity model development (see Table 2). The Toolkit Peer Review workshops will also afford Toolkit developer teams to revisit their own software quality plans and to discuss tools and technologies that assist them in implementing the elements of software quality and toolkit maturity.

Software Quality Assurance
6. The table below (Table 1) outlines the elements of software quality assurance to be addressed for each ELF toolkit.
7. Some elements of software quality assurance are addressed by the toolkit development team during creation of the toolkit. These elements are also addressed during the process of peer review and will be facilitated through a formal Toolkit Peer Review workshop. 

8. Some elements of software quality assurance are addressed when a toolkit is chosen for a demonstrator project, and the demonstrator work with the toolkit. These elements may also be addressed through a formal Toolkit Peer Review workshop. 

9. Table 1: Elements of Software Quality Assurance

	Element
	Addressed by Toolkit Development Team and through Peer Review Workshop


	Addressed by Demonstrator Project Team 

	(a) Code readable

Readable code includes systematic naming conventions and good formatting/indentation.


	x
	

	(b) Code commented

In Java based projects, JavaDoc comments will be used to drive HTML based documentation. Equivalent technologies to drive XML output are available in .NET (for example NDoc)


	x
	

	(c) Code structured

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 in Java and namespacing in .NET are evidence of a thoughtful approach to code structure.


	x
	

	(d) Code efficient

Although performance profiling is often addressed towards the later stages of a project (through tools such as JProfiler), 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 etc.


	x
	

	(e) Algorithms tested

Although there is some overhead required to put unit testing in place, developers who use it, find that unit testing saves development time. In principle, best practice is for each algorithm method to focus on one operation and for each method to be testable using a single unit test.

In Java based projects, JUnit is a popular unit test framework. In .NET, NUnit is an equivalent.

Algorithm tests are the quality assurance (QA) tests written by the toolkit development team that demonstrate that a particular method operates as expected by the toolkit development team. 


	x
	

	(f) Functionality tested

JUnit or NUnit testing is highly recommended, and good practice is to use test samples NOT created by the toolkit development team. For example, an assessment toolkit might use QTI xml available from another development team or public specifications body

Functionality tests should be the quality control (QC) tests written by another development team or public specifications body that demonstrate that the Toolkit operates as expected by the community of toolkit users.


	x
	

	(g) Platform compatibility tested

Typically this is an issue that a Demonstrator project will contribute to when the Toolkit is used outside the institution where it was developed. Java projects may need to be tested on different operating systems and application servers. Web applications may need to be tested in different browsers.


	
	x

	(h) Performance tested

Typically this is an issue that a Demonstrator project will contribute to when the Toolkit is used outside the institution where it was developed. Performance testing is associated with scalability and loading. A useful tool for evaluating performance is the Apache JMeter Client that has recently added support for testing web services.


	
	x

	(i) Deployment tested

Typically this is an issue that a Demonstrator project will contribute to when the Toolkit is used outside the institution where it was developed. It is anticipated that the Demonstrator project team will contribute directly to the refactor of install and deployment scripts and to install documentation.


	
	x

	(j) API documentation available

Typically linked from the project website. The API documentation should be kept in sync with the source code by using a technology such as JavaDoc (for Java projects) or NDoc (for .NET projects)


	x
	

	(k) Source code publicly available with archive facility (e.g. SoureForge)

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


	x
	

	(l) Licensed and download available

Typically a download is linked from the project website. The download should only be made available once appropriate licensing is in place.


	x
	


Open Source Maturity Model Development

10. The table below (Table 2) outlines the elements of open source maturity model development to be addressed for each ELF toolkit.

11. Some elements of toolkit maturity are addressed by the toolkit development team during the use of the toolkit in a demonstrator project. These elements are also addressed during the process of peer review and will be facilitated through a formal Toolkit Peer Review workshop.

12. Some elements of toolkit maturity are addressed by the demonstrator development team during the use of the toolkit in a demonstrator project. These elements are also addressed during the process of peer review and will be facilitated through a formal Toolkit Peer Review workshop.

13. Table 2: Elements of Open Source Maturity Model Development

	Element
	Addressed by Toolkit Development Team and through Peer Review Workshop


	Addressed by Demonstrator Project Team and through Peer Review Workshop
	Exemplars

	(a) Project website

This may be hosted on centrally with the ELF or within an institution.


	x
	x
	Service Based Learning Design (SLeD) Toolkit

sled.open.ac.uk/

web/

	(b) Project Forum/Discussion

Typically linked from the project website. Public forum based communication is to be preferred over private email correspondence.


	x
	x
	Integrating Simple Sequencing (ISIS) Toolkit Technical Support Forum

forums.icodeon.com



	(c)_Project FAQ

Typically part of the project website. The best examples have free text search, and order the FAQs according to frequency.


	x
	x
	RELOAD project

http://www.reload.ac.uk/editor-faq.html

	(d) Project artefacts 

Typically part of a project website. Artefacts are any resources useful to toolkit users. For example, an assessment toolkit might provide QTI 2.0 xml exemplar.


	x
	x
	Integrating Simple Sequencing (ISIS) Toolkit support packs.

www.icodeon.com/packs.do



	(e) Install and deployment scripts

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

Very mature projects may supply complete, wizard based installers. More typically Java projects will use Ant scripts. .NET projects will typically use NAN scripts.


	x
	x
	

	(f) Project Issue and Bug Tracking

Typically linked from the project website. Good practice is for issues to be posted and discussed, for example in the project forum. Some issues will lead to a functionality request. Other issues will spawn a bug submission.


	x
	x
	

	(g) Quick Start Guide

Typically a one page/screen guide on the project website that is sufficient to give an overview of the use of the software.


	x
	x
	www.icodeon.com/quickstart.do

	(h) Subscription Feeds

Typically available from the project website so that toolkit developments can be pushed out to subscribers. Typically RSS is used.


	x
	
	PYAssess Toolkit

pyassess.ucles-red.cam.ac.uk/

	(i) Online Demonstration

Typically linked from the project website. This is a key indicator of a toolkits maturity that a web accessible demonstrator is maintained.


	x
	x
	D+ search toolkit

http://tweed.lib.ed.ac.uk:8080/elf/

	(j) Blog

Typically linked from the project website. The blog postings will typically be from the lead developer of the toolkit and/or the lead of a demonstrator project.

The value of the bog is increased if there is an opportunity for the community to add brief comment to the original post.


	x
	x
	XCRI Project

www.elframework.org/
projects/xcri
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