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This paper is the final report after completing an analysis and investigation of educational products that will provide a solution to a problem that is prevalent in many software engineering departments in technology corporations and information technologies companies. During the analysis and investigation three software products were reviewed that will enhance the delivery of a lesson or a training session to address this problem. The technical analysis was documented in T-Chart and will be included in this report. The final report will make a recommendation for one of the three educational products that is a best fit for purpose based on a number of factors that will be discussed in this report.

One of the problem areas that is prevalent in many software engineering departments is the lack of training in software design and the lack of appropriate software design tools that can be put in place to help solve this problem. One of the technologies that can be used to design software is with the use of Unified Modeling Language (UML) Computer Aided Software Engineering (CASE) tools. UML is a unified modeling language used during software design to model software systems and to model software solutions that can be easily taught to software developers. A UML training class and a companion UML desktop design tool will be required to train the software developers in UML and train the software developers how to use an UML desktop design tool.  The UML desktop design tool will need to run on the Microsoft® Windows platform. With the Unified Modeling Language (UML) the software developer will need to specify the following models to improve the quality and robustness of the software architecture and software design.

· Use Case Model – describes boundary and interaction between users and the system.

· Collaboration Model – describes how objects in the system interact to accomplish tasks.

· Dynamic Model – State charts describe states that classes assume over time. Activity graphs describe the workflow the system will accomplish.

· Class Model – describes the classes and objects of the system.

· Component Model – describe software, and sometimes hardware, of the system.

· Deployment Model - describes the systems physical architecture and component deployment on system hardware. 

The UML training class will be held in a corporate training room, which is very spacious, well lit and has all the proper computer connectivity and Internet access required to support the class. The learning environment will be setup to train 20 to 30 software developers and software architects with industry experience ranging from two to 10 years. The UML training class will use multiple instructional strategies. The instructor will use a combination of teacher-centered concepts as well as student-centered concepts. The synchronous instructional training class, which will be held for three days in duration will include a combination of PowerPoint presentations and hands-on training labs. When the class is finished the instructor will provide the students with a survey and questionnaire form to fill out so the students can provide feedback on the class.

To assist in the analysis and technology selection for the training class an analysis model and T-Chart will be used. Bates (1988) first developed and later refined (Bates, 1995) the ACTIONS model to assist during the analysis and selection of technology for the classroom. The ACTIONS model has been amended and refined to create the SECTIONS model, which are represented in vertical axis in the T-Chart below.
Table 1. T-Chart Product Analysis
	
	Sparx Systems Enterprise Architect
	ArgoUML
	Microsoft Visual Studio Ultimate 2010 

	Students
	This UML design tool would be appropriate for students familiar with C# or Java. 
	This UML design tool would be appropriate for students familiar with C# or Java.
	This UML design tool would be appropriate for students familiar with C# but not familiar Java.

	Ease of use and reliability
	This product comes from a market leader who was established in 1996.
	This product is an Open Source product that was first established in 1998.
	Microsoft is one of the dominant companies in software development tools, business applications, and operating systems.

	Costs
	$135
	$0
	$3200, this is the retail price but there may be alternative licensing options for students.

	Teaching and learning
	This product is fully UML 2.0 compliant and supports all UML diagram types.
	This product is fully UML 2.0 compliant and supports all UML diagram types.
	This product is not fully UML 2.0 compliant and does not support all UML diagram types.

	Interactivity
	This is an easy to use product that has a good support website and also many online UML tutorials that can be leveraged by the students.
	This product has adequate documentation but the students will be required to leverage online forums and the open source community for technical support.
	This product is not a dedicated UML design tool but an integrated development environment that includes an UML design tool.  Microsoft has an elaborate online support system called MSDN that can be leveraged by the students.

	Organization issues
	Installation of this tool and distribution of license keys will need to be resolved before the students can use this tool. This product only installs on Microsoft Windows.
	The students will need to be given installation instructions for this tool.

This product installs on a number of operating systems including Mac, Unix, and Microsoft Windows.
	This tool will need to be purchased and distributed according to the Microsoft license agreements.

This product only installs on Microsoft Windows.

	Novelty
	This product was first released in 1996.
	This product was first released in 1998.
	The UML design tool integrated has been integrated into Microsoft Visual Studio since 2008.

	Speed
	This product allows new projects to be easily created to extend and support future training content.
	This product allows new projects to be easily created to extend and support future training content.
	This product allows new projects to be easily created to extend and support future training content.


Before choosing one of the products from the T-Chart a number of factors must be considered. These factors include the one-time licensing cost, the recurring licensing cost, the ease of installation, ease of use, the available technical support options, and the student computer configuration. Each of the products would enhance and improve the problem area and performance gap but each product also had its advantages and disadvantages that will be considered before recommending one of the products for the classroom. The following table outlines the analysis that will be used to form the justification for the recommended product in this report.

Table 2. Product Selection
	
	Advantage
	Disadvantage
	Rating

	Sparx Systems Enterprise Architect
	1. Cost effective.

2. UML 2.0 compliant.

3. Feature rich product.

4. Good technical support.

5. Reputable company.

6. Tool can generate both C# and Java code.

7. Easy to install.

8. Product has multiple licensing models.
	1. Runs only on Microsoft Windows.

2. May be too complex for beginning students.
	*** out of ****

	ArgoUML
	1. No cost.

2. UML 2.0 compliant.

3. Runs on multiple operating systems.
	1. Marginal technical support.

2. Open Source company with unknown future in the industry.

3. May be too complex for beginning students.
	** out of ****

	Microsoft Visual Studio Ultimate 2010 
	1. Product from an industry leader in development tools and operating systems.

2. Multipurpose development tool that would be familiar with students who already know .NET.
	1. Not cost effective.

2. Is not UML 2.0 compliant.

3. Runs only on Microsoft Windows.

4. Complex product targeted solely for development and not software design.

5. Complex product to install.
	** out of ****



It is recommended that Enterprise Architect from Sparx Systems be used as the UML desktop design tool for the UML training class. Enterprise Architect provides the best fit for purpose, was cost effective, was fully UML 2.0 compliant, was easy to install, had very good online tutorials, and provided the best technical support options. 
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