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Overview
The goal of Assignment 4 (Set Game) was to design, implement and document a distributed version of Set while leveraging existing code from previous project teams. The background and rules for Set are available from www.setgame.com, and this documentation assumes the reader is knowledgeable with the basic rules of the game.

This assignment was a challenging project from many different perspectives. First, from a time perspective, the team had a very short span of time to digest existing (and complex) software artifacts from previous semesters. Secondly, we had mixed success with our attempts to reuse existing code. Leveraging and reusing code is difficult at best – even with a coherent reuse process in place and adequate domain knowledge. In this case, neither time nor coherent reuses procedures were on our side. As a side-note, the difficulties of leveraging code were not lost on our colleagues from previous semesters either: Almonte (SG ’04) was unable to integrate network and control aspects using LCP and GEN before time ran out. Finally, from a documentation perspective, the existing assets were out of synch with the implementation, partially inaccessible (due to tooling considerations), and in some cases just plain semantically wrong.
The team was able to overcome these challenges with perseverance, teamwork and synergistic effort. 

Design Discussion
Due to time constraints for this project, the team realized we had to work cohesively, yet in an agile way. As part of our design approach, the team decided that rather than re-using and re-architecting selected portions of the key domain “subsystem”, we would develop that functionality from scratch. Additionally, certain team members had particular strengths in graphics programming with OpenGL, so that technology was selected to implement the Graphical User Interface (GUI) subsystem. The Networking subsystem would attempt to leverage some of the existing code from Spring 2005 (Lalo & Herrick), but would not be constrained to reuse the assets beyond the logical solutions and patterns. Finally, to address the semantic gap between the code-centric approaches of previous semesters and more of an analysis viewpoint, we invested a portion of our time in developing true analysis-level artifacts including use cases, use case realizations, reverse-engineered structural models and tighter UML documentation. In addition to providing static diagrams, we have produced a “hot-linked” website that is fully navigable with the UML documentation. Hopefully, this will allow future teams to more easily build on our work and further enhance the Set Game in subsequent semesters.
Activities

This project was a true team effort. The listing below is intended to illustrate to the reader the core activities the members lead (or participated in), but they are not intended to be exhaustive.
Anthony took on the role of Project Manager (PM) and coordinated the entire project. In addition to helping the team to refine the list of roles and tasks, he consolidated the work effort so that everyone on the team was on the same page for what had to be accomplished. In addition to the PM role, Anthony was the lead developer for the GUI front end. Most of the GUI functionality is from Anthony – not leveraged, not reused. Finally, Anthony also helped to port and integrate various components (e.g. networking code from C -> C++), and made himself available for other team related aspects.

Chris was the lead domain entity implementor. Chris worked hard to examine the existing 04f522 code for reusability. While some of the ideas and logic were reusable (card initialization and set detection), the code was too unstructured and wasn't modularized enough to be of use without a large amount of rework. Therefore, Chris re-implemented the domain entities from scratch (source files: setengine.h/cpp and cardgame.h/cpp). In relation to this, Chris added some very interesting and novel hooks and classes into the system to allow for future expandability beyond the Set Game. For example, Chris’ pluggable architecture allows future teams to build other card games (e.g. War, Blackjack) with their own rules and layouts simply by using or extending Chris’s solutions. Chris also assisted Anthony in producing the stand alone version of SetGame and ensuring it was playable. 
Nitin assisted with the graphical user experience by working with Anthony to develop the current card shapes. He also acted as the team makefile expert and trouble-shooter while managing our project repository. 

Alison acted as the lead developer for the Networking subsystem. She had the unenviable task of trying to make heads-or-tails of the existing network code and refactor what was workable, and create new elements for any gaps exposed. While some of the code was reusable, Alison still had to perform a large amount of rework to get things operational.
Keith worked as our UML modeler, analyst and documentation resource. As we were working in an agile environment, Keith was responsible for visualizing the code as it was developed so that our models accurately reflected the “as-built”. Additionally, Keith added input from an OOA perspective to develop true use cases and use case realizations (the “use cases” from previous semesters were not true analysis-level UCs, and were in some cases semantically wrong), sequence diagrams, and state diagrams. Keith also produced the project website.
Conclusion

As mentioned earlier, this was a difficult assignment but we were able to complete as a team.  The team was not able to reuse existing assets, partially due to lack of time, and partially due to the poor architecture of the existing solution. The benefit of building from scratch, however, is that our solution is well crafted, easily extensible, and well documented. Those attributes alone should assist subsequent project teams in their quest to build on new functionality.

  For next steps, subsequent project teams should look at building from our existing system, and seeing if there is any way to:

1. Homogenize solutions from 2004 and 2006

2. Re-architect the networking packages from Lalo et. al
Models

The models and diagrams can be accessed and navigated to/from by using the project website. The site also includes documentation for the assets produced, pre/post conditions for operations, and the ability to trace to/from elements as desired. Rather that reproduce the entire model here, we’ve included a subset of the diagrams to show some of the key abstractions. To re-emphasize (so there is no misunderstanding) the sample of the diagrams below are a subset of the model and diagrams produced and does not reflect the model in its entirety.
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Figure 1: System Package Overview





Figure 2: Analysis Use Case Overview with Realizations Package





Figure 3: View of Participating Classes from Domain





Figure 4: GUI Subsystem classes





Figure 5: Play Game Sequence Diagram
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