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Purpose:

This project requires you to develop an architecture for a distributed system, designed to support development of software in a collaborative environment.  The requirements have two points of focus:



1. providing assistance to individual developers, consistent with the need to exchange and integrate software from several development teams.

2. providing a flexible mechanism for customizing the behavior of the system parts to match the needs of each project supported by ADSCS.
This support provides the following tools:


3. Software developer’s agent-based assistant.

4. Repository for storing software and documents.

5. Check-in/Check-out agent

6. Testbed for executing tests on libraries built from production and test source code
7. Test Configure agent

8. Agent-based tracking tools: requirements tracking, bug tracking, and change logger.

9. Communication system for passing messages and files between ADSCS components and agents.

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

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

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

A unique feature of this system is its use of agents to support each of the major tools in ADSCS.  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 ADSCS 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.

ADSCS is partitioned into

1. base support infrastructure – communication, data storage, and display

2. subsystem components – Software Repository, Testbed, and Clients

3. scriptable agents associated with each subsystem component

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 Testharness and for code developed by one team and used by another.  Its storage is indexed by dependency relationships and supports a unique ownership policy.  Each software item has an assigned Responsible Individual (RI) and only that individual may check-in new versions of that item
, although anyone may extract an item.  An item is a single module, consisting of a single source code file
, with associated documentation
.  Components are compositions of items that consist of one root item and all of the other items on which it depends, either directly or indirectly.  Either items or components can be extracted, using a single name, and, optionally, a version number.
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
, socket-based communication across a local network, and message handling web services for communication across the world
.

The ADSCS communication system structure supports message-passing and data sharing protocols used by the ADSCS, 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 ADSCS 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.  
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There are three major tools in the ADSCS arsenal, Client, Repository, and Testbed, augmented with agents and support infrastructure.
ADSCS Toolset

All tools and some agents provide graphical interfaces and libraries implementing their functionality.  The interface and library for each tool communicate exclusively through the use of XML messages.  The toolset is integrated through the use of a Client that knows about active tools, and a shared data facility.



One organizing principle is that each of the tools can run stand-along, proving its own interface and library of functionality.  The ADSCS client presents users with a list of all the tools it knows about, and can pop-up the interface of any tool the user selects.  This interface communicates with its library and helping agents to provide the user with requested services.  This way, Clients need know very little about the individual tools in the toolset, and new tools can be added without changing the ADSCS Client build.  Both local and remote execution is required for any tool that depends on a local set of files, or other data, or particular configurations that may be machine specific, assuming that the user has logged onto another machine.


The toolset consists of:
1. Repository:
The repository maintains a persistent, versioned, set of documents and code components, based on the dependency structure of the code.  The Repository supports check-in of new or modified items
, check-out of items for modification, and extraction of components for viewing and experimentation.  Only an item’s Responsible Individual (RI) is allowed to check-out and check-in items.  Extraction uses dependency information, stored in the repository for each component, to provide to the requestor, not only the component requested, but also every other component on which it depends.


A changed component may not be checked-in unless it has been previously checked-out.  Each check-in results in a new version and may be either open or closed.  If checked-in open, the component may have new parts or modified parts added without changing the version number.    However, no other closed component may link to an open version.   The developer may decide at any time to close the check-in.  At that time, that version of the component becomes immutable, and may not be changed.  Once closed, a component may not be reopened.


A component is always in one of three states: checked-in open, checked-in closed, or checked-out.  When a component is checked-in, it receives the next sequential version, and its preceding version reverts from checked-out to checked-in closed.  No component may be checked-out if that version is already in the checked-out state.



2. Testbed:
The testbed tool supports building and executing test configurations.  Each configuration is a list of libraries, where each library consists of production code and test code, where the test code is required to implement the ITest interface.  A test configuration is loaded into a test harness that executes the configuration on a dedicated thread, and reports the number of tests executed and the names of all tests that failed.  Note that a test configuration is also versioned and kept in the Repository.



3. Requirements Database:

The requirements database provides a graphical interface that supports the insertion, deletion, and display of a requirement into the database with number, title, date of last modification, requirements text, and optional issues text.  Both these text attributes can be multi-line text of arbitrary length.

4. Bug Tracker Database:

The bug tracker provides a graphical interface that supports insertion, deletion, and closing of bugs.  Each bug is created with number, title, problem text, and problem resolution text, along with data of opening, replaced by date of closing when closed.



5. Change Logger:

Maintains a database of every change to the project in the form of code or document check-ins, and any check-outs that may be pending.  The logger captures the name of the item changed, the date of the change, and the total number of changes to this component.




6. Code Analyzer:

The code analyzer, when run against a specified file pattern, returns statistics on all the functions encountered, e.g., signature, size, and cyclomatic complexity.

Operational Concept Document:

Your document should explore:


· Suitable partitioning of the processing into modules.

· Ways to make the user interfaces effective.
· Effective ways to view information in the Repository.  Assume that all test data is checked-in to the Repository, establishing its dependency on specific versions of production code.
· 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 ADSCS 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.


Requirements:

Your ADSCS Architecture document:

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

2. shall partition ADSCS 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 ADSCS Clients and Testbed Server to reduce potential load on the Repository Server and network
.
7. shall document any prototype code you develop in an Appendix.  Note that prototype code should only be included if it effectively supports your conclusions and recommendations.
This project statement has provided an initial structuring of the ADSCS 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 Repository browsing.  How will users view and find components in the Repository.

6. Working set sizes and performance.  Subject to some assumptions about the development environments which ADSCS 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. 
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� Examples of this sharing are: developer’s assistant agent saves, in Shared Data, the path to newly created code, or documents.  The repository check-in agent uses this information for check-in without requiring the user to specify.  Repository checkin-agent stores, in Shared Data, some information about each check-in, used by the Change Logger agent.


� Some agents, Clients, the Repository, and Testbed are each expected to provide their own interfaces.


� This eliminates the evil of branch and merge operations on source code and documentation.  The intent of partitioning everything into items is to support a fine-grained management that makes this single owner policy feasible.  Each item is small enough that a single RI can easily manage its evolution.  Ownership may, of course, be reassigned, but must never be shared.


� If the Repository stores C++ code, then an item may contain at most two files, header and implementation.


� Note that all software products are stored in the Repository, e.g., production code, test code, documentation, demonstration code, etc.


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


� ADSCS 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.


� An item is exactly one module, e.g., a single module’s source code, its documentation files, and references to items on which it depends directly.  The repository’s representation of an item is its manifest, which refers to the item’s code, documentation, and items on which it depends.  A component is a named item and all of the items on which it depends, either directly or indirectly.


� 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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