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Purpose:

This project requires you to develop an architecture for a distributed collaboration system, designed to support testing of large complex software systems.  The requirements focus on providing a central place for shared test processing, while supporting the distribution of load and complexity of testing a large project across multiple machines, within a test facility.  



The Remote Test Collaboration System (RemTeCS) partitions testing activities for a large project across multiple machines and provides means to configure the testing environment of each machine, transfer files, and coordinate the disclosure of results and recording of persistent information concerning specific test runs.

RemTeCS is composed of three types of machines:

1. Repository Server

Manages evolving code and test bases for large complex systems.


2. One or more Testbed Servers

Supports execution of multiple concurrent test configurations.

3. Multiple Clients

Supports configuring software into items that will be managed by the Repository Server, supports local building and testing of these items, before checking into the Repository Server, provides for the definition of test configurations, and provides the interfaces for all administration required for the system.


This system is supported by a collection of services
:

1. Component Management


Responsible for assembling files into components, by creating and managing XML manifest files, and by providing navigation services that insert, search, and extract components.

2. Communication

Component Management requires sending files and messages between machines.  The communication service is responsible for this service, using a message-passing web service.

3. File Management

A typical software system, managed by RemTeCS, contains a large number of files.  The File Management System is responsible for passing files to a machine only if the specific versions requested do not already exist on the target machine.

4. Test Configuration

It is likely that clients will want to define and execute tests on sets of components concurrently.  This service will create one configuration for each request.  A configuration is simply a list of components and their associated tests.  Note that, as a component matures, its test code may grow into several files, so there is not a one-to-one relationship between components and tests.

5. Building

The Building Service is used by Test Configuration for generating dynamic link libraries for testing, by building test and tested code, extracted from the repository.  Each item manifest may contain information that supports this service.

6. Test Execution

This service is responsible for running all tests defined by a test configuration, in sequence, concurrently with any other running tests.

7. CheckInOut
The CheckInOut Service is responsible for managing check-out of items for modification, check-in of items, extraction of components for testing or viewing, insertion of files into open versions, and authentication of item RIs.

8. Versioning


This Service is responsible for managing version numbering and enforcing all version requirements, on behalf of the CheckInOut Service.

9. Browsing

Will disclose the dependency structure of all code held by the Repository Server.  Supports item by item visitation and disclosure of title, keywords, a brief operational statement, view of source code, and view of specification and design documents, as available.
10. Notification
Responsible for notifying the RIs of all items that depend on a newly checked-in item
.


11. Security
The Security Service is responsible for limiting access of all products managed by RemTeCS to members of an authorized development team.  This includes securing the system against theft and unauthorized modification of products and reports.  Several levels of access rights will be needed for project management, developers, and customers.

12. Data Management

Supports the storage, sharing, and presentation of test results and test statistics. 

13. Plugin Service

Supports the insertion of new tools into RemTeCS.  The Plugin Service will provide an interface specification that all plugin tools must support.  This interface will provide for initialization, access to all the other services provided by RemTeCS, and integration of tool interfaces into the RemTeCS interface system.  Some interesting plugins are:


a. Scheduling – provides calendar services for reviews and other meetings.

b. Collaboration – supports virtual meetings and associations through chatting, web cams, VoIP, and document management.


c. Document editing and display – acts like a distributed Visio-Powerpoint combination.  
d. Viewing – a tool that navigates through the linked manifests of a program, disclosing information about each item it visits.  The user may select an appropriate level of information.

e. Process Management – inserts, and discloses, additional process information about each item, e.g., test status, number of revisions, effort for a revision, number of change requests associated with an item, …
14. Administration Service

This service is responsible for all administration activities in RemTeCS.  That includes archiving and deletion
 of no longer needed versions, setting cache sizes, modifying security policies, and administering user groups and assignments.
15. Help Service

A system for viewing, and managing, an indexed, searchable, set of web pages, devoted to providing help for users of any of the three machine types.



Your architecture should explore:


· Suitable partitioning of the processing into modules.

· Devising a structure that is suitable for local testing on a developer’s desktop, as well as providing a testing service on dedicated server(s).
 

· Ways to make the user interface effective.

· Means to communicate and act upon test results.

· Means to define default actions.

· Important events and critical processing.


Requirements:

Your RemTeCS Architecture document:

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

2. shall partition RemTeCS 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 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.
The Preliminary Architectural Concept document, version 1.1, has provided an initial structuring of the RemTeC 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.  How will browsing and test configuration be supported?
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. How notification will work.  How do we send a notice to an RI?
6. Details of browsing.  Is it possible to browse on Clients, connecting to the Repository only when a file is not available on the client?  What kind of policy is required to do that?
7. Working set sizes and performance.  Subject to some assumptions about the development environments which RemTeCS 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 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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� Many of these services will be distributed across two or more machines.  It will be up to you, the system architect, to explore the configuration of these services.


� An item is an XML manifest and all the non-manifest files it directly references.  A component is an item and all the items it references.  Thus, the component that designates a program is comprised of all the files that the program depends upon, either directly or indirectly.


� The rules that make up the RemTeCS versioning process are described in the RemTeCS Preliminary Architectural Concept Document, ver 1.1.  Files are required to use a file name protocol, e.g., file1.3.cs is the 3rd version of a C# code file.


� Notification will may have several other uses that you will need to explore.


� It is expected that deletion is a very rare occurrence.  Only those with Administrator privileges are authorized to carry out this operation.


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





