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1. Summary and recommendation

I propose that we purchase a version of Contour staring with the new v2.0 (release date December 2007).  We should attempt to use it to the full extent possible during the remaining parts of the system design phase of the NGAO project: roughly December 1, 2007- April 1, 2008.  As the system design is completed the NGAO team should re-evaluate our requirements management methods as part of planning the next phases of NGAO.  At that time a decision to use Contour should be reevaluated.
2. Current status of requirements management tool Contour by Jama Software:

After evaluation of eight different software tools by Erik Johansson, Contour by Jama Software was selected for installation and a more thorough evaluation by the NGAO team.  This evaluation has been ongoing over the past month. The following subset of the NGAO team spent some time reviewing Contour including: Viswa Velur (CIT), Chris Neyman (WMKO), Elizabeth McGrath (UCSC), David Le Mignant (WMKO), and Erik Johansson (WMKO).  As far as I am aware other team members were issued accounts but didn’t attempt significant evaluation of the software.  Overall the response to the tool was favorable. It was considered a superior way to collaborate across geographically remotely locations as opposed to using MS word and email. 

 However, we have identified several issue with Contour, these include:

· Contour is not compatible with Safari v2.0. Firefox with Mac OS X is a fully functional work around.

· The glossary can be neither imported nor exported until the Contour 2.0 release (expected December 2007).  I created an “NGAO Glossary" report so you can at least output the glossary.
· Two people can edit the same requirement at the same time; there is no check out scheme like other version control software (CVS, subversion).  The software does track all changes, and provides an easy way to view them. However, whoever last saves their edits, determine the current document state. This may be fixed in later version of Contour.
· No provision for version control and multiple links to an attached document, expected to be fixed in early 2008. 
· Reports (output from the database) in MS word format generate a Java error, should be fixed in release 2.0 (December 2007).  HTML format is a partial work around at the present time.
3. Survey of practices at TMT and JPL

I have made an informal survey of what software the Thirty Meter Telescope and JPL use for requirements management and what their current methods and practices are at this time.

JPL: source Frank Dekens 

Software tools: DOORS by Telelogic. 
Comments on scope:
JPL does not have a formal project size threshold, but that is probably because flight projects, which are required to use it, are by definition so large that it is needed.  On SIM, for example, has 1200 requirements at just the Instrument level (L3) and the requirements run from L1 (mission science requirements) all the way to L6, which are say optics wave-front-error requirements, etc. 
Methods: 
JPL has a 1 day course that teaches people how to use DOORS in the morning, and the way of doing things so that the requirements are consistent in the afternoon.  When a project is started templates are made by the people that teach the class, so that makes it easy and standardized. Because of that, the overhead of using DOORS is made smaller. Without the JPL support, Frank had no basis of estimating when the overhead of a software tool like DOORS would become worth the effort.
TMT: sources Mark Sirota and Scott Roberts
Software tools: DOOR by Telelogic. 
The TMT project started out using Word for requirements, but in the last couple of months has been using DOORS and finds it very helpful.    The major issues that prompted converting to dedicated requirements software are tracking changes to requirements and developing traceability.  DOORS is a very useful tool for both of these issues.  It is set up to allow you to easily track changes to individual requirements, and allows you to baseline a set of requirements at a particular time in the project so that you can always see what the requirements were at a certain milestone in the project. It also includes a relational database and good tools that allow you to add attributes to requirements and to relate them to each other.  DOORS is also very good at reading requirements from and outputting to Work and Excel. 
Comments on Scope:  

TMT has been working hard on requirements for the project for the last year. They have a top level science requirements document which flows down into 3 foundation engineering documents, the Operations Concept Document, the Observatory Requirements Document, and the Observatory Architecture Document.  These in turn flow down into subsystem requirement documents, of which they will have about 20, and into approximately 100 interface control documents.  In addition to this they will have test plan documents for each of the subsystems and the integrated system.  One of the things that they have been asked to do by their external advisory panel is to show the traceability of requirements from the top level science requirements down to the engineering requirements.  By doing this they will be able to show which lower level requirements are related to the top level and visa versa.  They believe it will be helpful for engineers, managers, and reviewers to trace through this tree to understand why and how the requirements are related, and to understand the key drivers as to why the requirements are what they are.

Methods:

TMT project current approach with DOORS is to keep it internal to the systems engineering group, and to maintain the project requirements in Word.  DOORS can also create traceability reports and html pages to allow project staff to view the structure of the requirements.  TMT believes that implementing DOORS for the entire staff might be useful, but it would require significant training etc.  

Both Scott and Mark commented that DOORS is not a silver bullet. To quote Scott, “it is a good tool if you decide to approach requirements from a formal systems engineering approach.  I think this is the crux of the issue, in that a project has to define an approach to requirements before you can proceed with any sort of implementation.   In TMT it took a significant amount of effort to define our approach to requirements, and required compromise and understanding of the various viewpoints before we could make progress.  Requirements engineering is not an insignificant amount of work to undertake and the approach can results in different amounts of effort being invested. Your project as a whole will need to buy into an approach for it to be successful.”  
4. Recommendations:

Both surveyed groups (TMT and JPL) are using DOORS by Telelogic and find it to be useful for projects the size of TMT and SIM.  All people surveyed mentioned the importance of adopting a team wide process and trying to use as much standardization as possible. 
Although DOORS appears to be a superior product to Contour, I do not think we have time learn to use it during the next 3 months of the NGAO project, even if it was purchased today.  Therefore our available choices are using MS word or using Contour for the next 3 months of NGAO requirements management.
In comparison to MS word, the cons for the Contour software are: 
· Putting requirements in database requires extra work that was not and is not in NGAO plan
· Support costs at host site for installation, and maintenance
· Team is not fully trained to use the tool; this will result in some inefficiency
· Contour is a small company, may not be around in a year
· Several issues with current software, these may be fixed during the next release, but no firm commitment from Jama Software at this time.
· Export of requirements with available tools in Contour, will likely require additional formatting by a person to produce acceptable final requirements documents for the NGAO system design review
The pros for Contour software are:   

· Web based: remote access is essentially instantaneous

· Easier to track change than MS Word

· Links for traceability between requirements
· Useful for checking design against requirements
· Seeing impacts of changes, compliance matrices, test matrices
· Costs compared to other software choices are reasonable for NGAO project

· Support is currently very fast and friendly
I proposed to continue with Contour, and then re-evaluate requirements management practices and tools as part of planning for NGAO system design management plan in March of 2008. 
5. Plan for NGAO system design phase completion
Whatever method is chosen we need to audit of all levels of requirements during January 2008.
The following tasks and the approximate completion date are given below.  This is a just a notional schedule until I can talk to other people on the NGAO team. 
	Task 
	Start
	Finish 
	Lead
	Team

	Purchase Contour
	12/3/2007
	12/7/2007
	E.Johansson
	 

	Install Contour v 2.0 at Keck
	12/4/2007
	12/7/2007
	E.Johansson
	 

	Learn new features of v 2.0
	12/7/2007
	12/14/2007
	E.Johansson
	CN, DLM, EM, VV

	Revise database scheme for artifact types
	12/11/2007
	12/14/2007
	C.Neyman
	DLM,EM,VV

	Import current science requirements
	12/14/2007
	12/14/2007
	E. McGrath
	CN, DLM

	Import current system requirements
	12/14/2007
	12/14/2007
	C. Neyman
	EM, DLM

	Import current functional requirements
	12/14/2007
	12/14/2007
	C. Neyman
	VV

	Review requirements
	12/18/2007
	1/5/2007
	NGAO EC
	CN, DLM, EM, VV, SA

	Add links for traceability
	12/15/2007
	12/21/2007
	C. Neyman
	EM, DLM, VV, SA

	Add new requirements based on AO system design
	1/5/2007
	1/22/2007
	C. Neyman
	CN, DLM, EM, VV

	Export requirements and generate MS word documents
	1/22/2007
	1/26/2007
	C. Neyman
	CN, DLM, EM, VV

	Review final requirements documents
	1/26/2007
	2/22/2007
	NGAO EC 
	SA, CN, DLM, EM, VV
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