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Purpose:

This project requires you to develop an architecture for a distributed system, designed to support Quality Assurance (QA) analysis and testing of a developing software project baseline code.  The requirements have two points of focus:



1. The first provides analysis of a possibly large number of distinct file sets.  For example, there could be one file set for each major subsystem, or the analysis may compare two file sets that correspond to different versions of a single subsystem.
2. The second establishes means to conduct tests of the entire baseline when new parts are introduced or existing parts are modified.  The intent is to detect errors caused by a newly introduced component that may have symptoms in other parts of the system due to dependencies, either direct or indirect, between those parts.
ABQATS Components:

This system provides the following tools and components:

1. QA developer’s agent-based assistant.

a. Analysis agent – configure, conduct, and report analyses
b. Test agent – configure, conduct, and report test results
2. QA analysis tool set

3. Repository for storing software and documents.

4. Testbed for executing tests on libraries built from production and test source code
5. Communication system for passing messages and files between ABQATS components and agents.

6. Shared Data: a mechanism for saving state that will be shared between agents.

7. Clients that provide access to each of the tools, establish configuration settings, and manage the startup of tools and the presentation of their interfaces
 with the help of agents.

8. Specialized agents for managers, debugging, test coverage analysis, qualification testing, assembling releases, help, instruction, and administration. 

9. Reporting subsystem that generates HTML reports and printed report summaries.

A unique feature of this system is its use of agents to support each of the major tools in ABQATS.  Agents are software components that are, in some sense, mobile, can communicate with components and other agents, have well defined tasks, and can operate in a semi-autonomous fashion.  Their behaviors are built on a common support infrastructure in ABQATS that includes communication, information storage, and display.  They all provide a scripting facility that supports customization of their behaviors to match the needs of each project.

ABQATS is partitioned into

1. subsystem components – Tool Set, Software Repository, Testbed, Clients, and Reporting
2. base support infrastructure – communication, data storage, and display

3. scriptable agents associated with each subsystem component

Tool Set:

The Tool Set consists of, at least, 1) size and complexity tool, 2) dependency analysis, 3) self-documentation checker
, 4) code standards checker, 5) test coverage analysis, 6) test results history by component, 7) risk analysis tool, and 8) software quality state visualization, that provides combined views of the results of running the other tools.
Repository:

The purpose of the Repository is to manage the storage and retrieval of all certified products developed for the current project.  It is the only source for code supplied to the Testbed and for code developed by one team and used by another.  

To support mobility and autonomy, each agent runs on its own set of threads, receiving and sending messages to users, components, and other agents.  The communication subsystem should support this messaging activity in an effective way, providing for efficient messaging within a single process
, communication across a local network, and message handling web services for communication across the world
.

Testbed:

ABQATS Testbed contains a test harness for running automated tests.  A test executive accepts a test configuration, extracts any code needed for the tests identified by the configuration from the Repository if not already in the Testbed, executes all the tests specified, and writes test results to a known location.  It is expected that the Testbed will, in the later stages of development, run tests continuously as developers add new or revised code to the developing project baseline.  The Testbed runs each test on its own thread, using only code available from the Repository.
ABQATS Clients:

Clients are used for all code development, and for running local tests before checking in to the Repository.  They, like the Testbed, cache recently used files in a local store to reduce the amount of network traffic required for the use of ABQATS.
Communication Subsystem:

The ABQATS communication system structure supports message-passing and data sharing protocols used by the ABQATS, as shown in Figures 1. and 2.  All message handling components, e.g., all agents and components described in the preceding, support communication through the use of a wrapper that understands ABQATS communication protocols, and is specifically designed to accept application specific functionality through derivation.  
The wrapper consists of a message queue, dispatcher, and list of references for replies
, as shown in Figure 3.  The dispatcher is designed to map messages sent to the receiving agent or tool into calls to derived class methods to provide its functionality.  So, each agent and message-handling component derives from the wrapper and overrides its dispatch function to determine how it interprets messages.  When it is finished processing a message, it sends any relevant replies to subscribers.  Thus, only the dispatcher varies with each agent and message-handling component.  The rest of the wrapper structure is invariant.  

Scriptable Agents:

The Purpose of ABQATS agents is to support human interaction with this useful, but complex system.  Agents are configured to perform specific tasks that may include dealing with hundreds of files and many megabytes of data.  An agent is a software entity that understands a specific environment, data structures, and communication protocols that allow it to conduct analyses and manage input and output of the analyses by orchestrating user requests and predefined tools supporting those requests.  For example, a test agent might be instructed to replace a specified set of packages with a new, probably larger set, and conduct a specified set of tests on the new software and the baseline as a whole, reporting back with an interpretation of the results when testing completes.  The agent takes care of all interactions with the Testbed and Reporting subsystems.
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Operational Concept Document:

Your document should explore:


· Suitable partitioning of the processing, described above, into packages.

· Ways to make the user interfaces effective.

· Effective ways to view information returned by the tools and test harness.

· Ways to manage message dispatching.  How does an interface on one machine get messages to a specific tool or agent on another machine.

· How does the ABQATS Client know where to send its messages?

· How does the remote message dispatcher know to which agent or component to dispatch an incoming message?
· Means to communicate and act upon test results.

· How to record and save actions of the various tools.

· Means to define default actions.

· Important events and critical processing.
· Number of concurrent uses that the repository and testbed can support.
Focus areas for this project:

You are asked to devote most of your attention to the Analysis Toolset, analysis and test activities, and interactions between users, agents, and the various tools and servers that makeup ABQATS.  Specifically, the details of the Repository and Testbed are less important that the interfaces between humans and agents, communication mechanisms for that and for agent-to-agent communication, and mechanisms for display and reporting.  Thus, your focus is primarily on how to make this complex system easy to use for humans using agents and the facilities described above.  Please also devote some considerable thought to how the large volume of data generated by ABQATS can be digested by the agents into useful information for managers, developers, quality assurance personnel, and customers. 


Prototype Code:

Development of prototype code is a requirement for this project.  The intent is to provide evidence that some critical part(s) of your concept will work.  Possibilities you should consider are: test or analysis agent prototype, communication prototype, or one of the tools from the ABQATS Tool Set.  Your prototype must include one or more user interfaces implemented with Windows Presentation Foundation (WPF).
Document Requirements:

Your ABQATS Architecture document:

1. shall be prepared as a Microsoft Office Word file, using embedded Visio diagrams.

2. shall partition ABQATS processing into subsystems.  You should expect to partition at a more detailed level for critical subsystems.

3. shall explore and describe the user interface(s) you will provide and interfaces between each of the subsystems you identify.

4. shall describe the uses/responsibilities, activities, events, and interactions of each of the partitions in your architecture.
5. shall use both text and diagrams for the descriptions in 4, above.
6. shall consider the caching of files on ABQATS Clients and Testbed Server to reduce potential load on the Repository Server and network
.
7. shall document prototype code you develop in an Appendix.  Note that prototype code should effectively support some part of your conclusions and recommendations.
This project statement has provided an initial structuring of the ABQATS system.  You are asked to review this structure and make any revisions that seem appropriate.  Then you are to explore the structure and activities of each of the services defined above, and consider any additional services that would improve the usability and effectiveness of the system.
The initial concept is virtually silent about:

1. Suitable user interfaces.  
2. The mechanics of file transfer and caching.  
3. Details of the communication system.
4. Services provided by test configuration, building, and test execution.  How will users know about the source and test files that already exist and their relationships?  Is it reasonable for clients to get a near real-time stream of test output messages as a test configuration is executed?  How should tests results be stored and presented so that management will get a detailed view of test progress?  How should the build process be structured so that it is not affected by version changes?
5. Details of how the agents work, their structure, and mechanisms for scripting and communication with a user.

6. Working set sizes and performance.  Subject to some assumptions about the development environments which ABQATS will support, how many users will the system support and with what concurrency?  Will required Repository disk space be reasonable?  Will file transfers be a problem for Repository and Testbed Server or network load?  Will the reflection-based techniques for loading and executing tests, discussed in class, be a performance bottleneck?
There are more questions about these services and about the other services which will be left for you to enumerate and explore. 

References:

1. Remote Test Collaboration System Preliminary Architectural Concept, ver 1.1, Jim Fawcett,

www.ecs.syr.edu/faculty/fawcett/handouts/CSE681/Projects/FinalProjectF05
2. Test Harness Prototype,

http://www.ecs.syr.edu/faculty/fawcett/handouts/CSE681/code/TestHarnessPrototype/
3. Calling Code Dynamically, Eric Gunnerson, Feb 04,
 http://msdn.microsoft.com/library/default.asp?url=/library/en-us/dncscol/html/csharp02172004.asp
4. C# High Resolution Timer, based on performance counters,

http://www.ecs.syr.edu/faculty/fawcett/handouts/CSE681/code/HiResTimerInterop/
5. Concurrent File Access

http://www.ecs.syr.edu/faculty/fawcett/handouts/CSE681/code/ConcurrentFileAccess/
� Some agents, Clients, the Repository, and Testbed are each expected to provide their own interfaces.


� Check for presence of Manual Page, Maintenance page, test stub, and function prologue comments.


� The Repository process, for example, will probably support agents for check-in, version management, dependency analysis, and extraction.


� ABQATS should gracefully support collaboration between teams in any global location.  This presents some interesting issues concerning collaboration across time-zones.


� Implemented using the .Net delegate construct.


� Thus only files that don’t already exist on client or have newer versions are sent with each new build request.
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