CS 4810/EGCP4810 – Software Engineering I

Fall 2009
Senior Design Project

Overview

CS 4810/EGCP 4810 will involve a major software (or software/hardware) development project, which will continue in CS 4820/EGCP 4820.  One goal of this development project is that it be large-enough to gain an appreciation for the complexities which require the establishment of a managed development process.  In this course (CS 4810/EGCP 4810), you will choose a project, and will conduct the initial phases of development.  Specifically, you will perform requirements analysis, design and an initial implementation (e.g., in the waterfall, incremental development, or unified process) or a prototype (e.g., in the linear sequential, rapid prototyping, or agile process).  Barring special circumstances, I strongly recommend an iterative development method, specifically the incremental model or the Unified Process Model, as it fits best with our schedule.  However, certain aspects of agile programming in XP (emphasis on early testing, pair programming, CRC design), SCRUM (frequent accountability meetings, prioritization of features, fine-grained definition of features), or FDD (early prototyping, project planning emphasis) methods may benefit your team.
Up to this point in your student career, the amount of time you spent designing your programs may have been about equal to how long it takes us to get your editor loaded.  Then, as soon as we get the editor going, we might start typing “#include <iostream>” or “public class Simulator {“.  However, larger projects require more planning and substantially more design.  In order to focus attention on the planning portion of your project (a notoriously weak area for most students at this stage in their careers), you will be required to develop a detailed planning document prior to starting coding.  This planning and other associated documents are explained below.  We will also spend time in class discussing modeling techniques to help emphasize analysis and design.  On some projects, the time spent in requirements analysis and design can exceed the time actually spent implementing.  Other projects, the requirements may be easy to identify.  In either case, whether the requirements and design process is long or short, you should be carefully listen to your customer throughout the project to be sure you’re developing the software that suits their needs.  You should also think critically about your design—sometimes, but not always, the best technologies for your project are those with which you do not yet have experience.  
Early in CS4810/EGCP 4810, there will be only a few required turn-ins.  As the project progresses, there will be less frequent due dates; however, it is critical that you work at a steady pace throughout the project.  The nature of the project is such that you will not be successful if you allow the project timeline to slide, and then try to catch up at the end of the semester.

You will be working in teams of about 3-4 students.  One of the first things you need to do as a team is assign roles.  You will need a Team Leader, who may (or may not) also serve as the Design Lead.  Another individual should serve as the Requirements Lead, who will be largely responsible for coordinating communication with the customer(s) and other stakeholders (users, maintenance programmers, team advisors, etc.) concerning the software’s requirements.  This same person may also manage the development of the Software Requirements Document (aka Software Requirements Specification).  Another of you may act as the Configuration Manager, who needs to become familiar with version control software (e.g., CVS or subversion) in order to ensure changes are appropriately tracked and updates managed,  Your team might also have a Quality Assurance Lead, Test Lead, Secretary, Web Master, Chief Programmer, Meeting Facilitator, or other roles.  Feel free to distribute the roles amongst members as you see fit.  Roles can also be shared; however, resist the urge to say everybody does everything—this lack of organization usually leads to chaos.  Be aware also that, though unlikely, we may ask you to change roles at the start of CS 4820/EGCP4820, if your team is not operating effectively or we may ask you to change to give other students opportunity in various roles.  Profs Schumacher, Gallagher, Kohl, and SanGregory will also help me during the year to advise the teams.  

Required Documents

There are three (formerly four) documents you will be working on this semester as part of your project: the Project Management Plan (PMP or a.k.a. Software Project Management Plan, SPMP), the Software Requirements Document (SRD or a.k.a. the Software Requirements Specification, SRS, the Software Design Document (SDD), and the Test Plan (sorry, no acronym—TP just doesn’t seem suitable)—as of 2009 incorporated into the SDD.  These documents have assigned due dates (see the course web page); however, all of the documents are expected to evolve (and hopefully improve) as the semester progresses.  In some cases, the initial document you submit may sketchy, for several reasons: (1) you may not fully understand the purpose of all sections of the document when the document is first assigned; (2) some sections may not be appropriate to be filled in until later in the project when more information is available; (3) requirements may change; or (4) you just didn’t work at it hard enough.  If one or more of your documents fall into this category, then you can request a re-grading of the document; however, any such re-grading will be done at the discretion of the CS4810 instructor based on his time and evaluation of your effort.  More information on these document appears directly below.
Documents (due dates are posted on the course web site):

a. SPMP – the Software Project Management Plan (includes a problem description identifying the customer(s), problem context, and overall project purpose; development schedule with a task list including the tasks’ estimated effort and team member assignment; simple risk assessment identifying realistic threats to the proposed plan and an alternate plan to mitigate those risks;  rules for configuration changes and identification of tools for version control; and a quality management plan identifying actions the team will take to help ensure quality).

b. SRD – the Software Requirements Document (a detailed description of the problem to be solved:  its purpose, context, scope, capabilities and functions, performance characteristics, interfaces including the user interface.

c. SDD – the Software Design Document (includes a more detailed system context description than in the SRD; an architectural design showing the internal architecture (e.g., major application systems or sub-systems, client-server relationships, database, and GUI) and related external elements (e.g., files, applications, databases, processes, user groups); and a component-level design showing the architecture decomposed to the object class level).

d. Test Plan – the test plan is a relatively informal document accompanying the SDD and describing test cases at two levels:  The first, describing application-level tests based on use-case scenarios from the SRD.  The second, describing component-level tests for ensuring correct implementation of object classes.  Object-level tests are developed in conjunction with the class design rather than as a separate activity
.

Please note, I have put some sample documents from past student projects on our course web site.  Just as you would in the real-world, feel free to gather ideas from anywhere for how you will manage your project.

With regard to the management of your project, consider how you will promote communication among your team, to me as the course leader, to your project advisor, to your customers, to other professionals in your field, and to friends and family.  To do this you may want to create a Wiki or a project web site.  You may want to initiate the project on SourceForge.  I will not be specifying what mechanism you use; however, feel free to use Judah to host your web or wiki site.  For your benefit, we will provide a Subversion server.  If you do maintain a project web, wiki, blog, or any other public forum, please let me know, so that I may be aware of the mechanisms you’ve put in place to manage your information. 

Project Specifics:  The projects for the 2009-2010 cycle of CS4810-20/EGCP4810-20 are as listed below:

· Burris Logistics Truck Tracking:
· Team:  Ciuciu, Klink, Volenec
· Customer:  Burris Logistics
· Team Advisor:  Dr Gallagher
· Burris Logistics Virtual Warehouse:
· Team:  Hinshaw, Kent, Ramsey
· Customers:  Burris Logistics
· Team Advisor:  Dr Shomper
· Gradebook and Assessment Application:
· Team:  Halwes, Perrien, Weeks
· Customers:  CU Professors
· Team Advisor:  Prof Schumacher
· Software Radio:

· Team:  McGee, Ray, Roney
· Customers:  ???
· Team Advisor:  Dr Tuinstra
· SuperMilage Engine Control:

· Team:  Hagen (with EE team members also)

· Customers:  SuperMilage Competition Team
· Team Advisor:  Dr SanGregory
· ION Robot:

· Team:  Brown (with EE team members also)

· Customers:  ION Robot Competition Team

· Team Advisor:  Dr Kohl
Getting Started
Now that the teams are chosen and the projects assigned, how should you proceed?  Perhaps the best way is to look at what elements make up the Project Management Plan (PMP).  The PMP defines (1) the team organization, (2) the product you will produce – its purpose, context and customers, (3) the development process you will follow, (4) the work tasks and related schedule for delivery including an estimate of each tasks effort, (5) an assessment of project risks and mitigation plans, (6) the mechanisms for controlling change, and (7) the strategy for ensuring quality.

It is reasonable to take each of the PMP elements, in order, as an initial attack plan.  For example, an early list of activities might look something like:

· Discuss team organization, collaboration styles, development preferences, personal schedules, preferred meeting times, overall course/project requirements, individual goals for this course regarding grades and product success.

· Choose team roles and responsibilities.

· Develop questions for customer interview, review questions with advisor, schedule customer interview, meet with customer to define requirements, business needs, software features, etc., summarize meeting, and allow customer review of summary for confirmation.

· Choose a development process that fits your product, your team organization, and the constraints of the course schedule.  Choose the development tools you will use in the process.  Do know what tools to use?  If not, then make technology research an early part of your plan:  how will you communicate (email, web, blog, wiki, docs), how will you manage (Gantt chart, task list, action items, meeting agendas, delegation, collaboration), what will the development environment look like (programming language, IDE support, debugging environment, testing environment, version control, document control, build process, release process), what technologies will you use (web, GUI, APIs, frameworks, architecture).  Many of these questions will need to be pinned down—some right away and some will need investigation.  Figure out which is which and get started on those that need investigated.
· Using the development process as a guide, develop a schedule of work tasks and milestones, make assignment of tasks to team members.  Consider overlapping task to more than one member, so you build corporate knowledge in you team.
· Consider obstacles to the success of your project and think about how you can eliminate or minimize them.

· Consider how different version of your documents and code will be managed, document these policies, and appoint someone to make sure they are followed.

· Choose two or three mechanisms for ensuring quality documents and code.  Possible choices are (1) peer review, (2) team review, (3) pair development, (4) designation of a quality control member of your team, or (5) keeping quality measures (e.g., defect counts in build code).

As you can see, there are a lot of things which need to be addressed, and the PMP is due in just one week.  That’s not enough time to make the whole plan, but it’s enough time develop a rough roadmap.  Remember, you’ll be elaborating on that roadmap for the remainder of the semester.
Finally, a few cautionary thoughts:

· Be sure to set an agenda for each meeting and keep “on topic.”  It is best to come well prepared for your meetings so you can keep them brief and effective.

· We suggest the team leader be responsible for the format and “boilerplate” material of the PMP and that you also assign at the initial meeting who will write each section of that document.

· At the early stages of the project getting sound requirements and communicating them clearly to the customer (for confirmation) and the team (for design and implementation) is critical.  Decide at the initial meeting who is (are) responsible for this task.  It is this person (or persons) that needs to prepare for the initial customer interview.  The entire team should attend this interview, but the bulk of the preparation falls on the requirements lead.  Likewise, this member will choose the format for the SRD and assign other team member certain sections to write.

· In all projects you should prepare for the possibility that the customer knows what they want, but hasn’t really thought through what they might need or what the required data sources would be, what the output of the program would look like, what the interface should look like, or what program architecture is most appropriate.  This will be information you need to discover or decide upon during your analysis phase. It is commonplace where the customer has a concept, but needs software engineering expertise to bring the concept to reality.
· Beware of putting off planning, especially taking time to consider the requirements and how they impact your software architecture and problem decomposition.  Some of your ideas you may want to “”test out” with concept programs, but don’t let prototypes be an excuse for skipping the analysis and design stages.  You’ll pay the price for doing so later in the semester.

· Sometimes the free form nature of this course can be frustrating to students who are used to being told exactly what to do.  Be on guard that this frustration doesn’t leave you “treading water” and not moving forward with your project.  On a positive note, this project gives you the opportunity to exercise more imagination, creativity and self expression than most projects you’ll encounter in school.  Use that freedom to suggest ideas to the customer on what is possible.  And have fun.  
· One last suggestion, while you may not adopt the pair-programming mentality of the XP process, past students have found it helpful and mutually encouraging to have extended work sessions together, where the team mixes work with fun.  Such extended meetings help solidify team understanding of the problems and provides a synergism for development.
� Object level, or unit, tests may only be “documented” in the development environment.  However, the SDD should identify the need for these tests to call attention to them that they are part of the design.





