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Purpose:
This project develops an architecture for a Remote Software Assistant (RSA) and provides prototype software for certain critical elements.  The RSA system supports individuals and teams in the development of large software systems.  
The RSA core consists of a software source management system that provides components on demand, manages versioning of code and documents, and provides a set of tools for defining and executing builds of software libraries, executables, and documents.  The core also provides remote file management that caches recently used components on client machines.  Remote file management is built on a communication facility that efficiently serves clients in a local network, but also provides remote access via the internet.

RSA also provides a set of user services including Bug Tracking (BT), Test Management (TM), Project Management (PM), and Information and Component Browsing and retrieval (ICB).   Clients access these services through Windows clients and web pages, both provided as part of the RSA system.
The RSA core supports the storage, retrieval, and exchange of software
 components
 between teams of developers in a controlled fashion.  All software to be shared is versioned, managed, and checked-in and out, as described below, on a central server.  Items held by the code management core include production code, test drivers, documentation files, and specifications.  Each item
 held by the RSA system is described by an XML manifest that also contains references to all other items on which it depends.
  

There are five guiding principles for the RSA code management system:


1. One Copy: Only one copy of each manifest and file is stored, even if referred to by many higher-level components.  Note that two versions of a file are considered distinct, not copies.
2. One Module: Each manifest represents one, and only one, version of a single module
 under control by the system.  It will, however, provide references to a specific version of each lower-level component on which the controlled module depends.  The name of the manifest is the same as the name of the module, but with an xml extension.

3. Link down, not up: When a new component version is checked into the system, it may be linked to many of the existing lower-level components, but links from higher-level components are never changed.  It is up to the responsible individual of each higher level item to decide when and if to link to the new item.  Such a new link will always result in a new version and manifest for the higher-level item.  For this reason, the higher level manifest may have a larger version number than the module files it represents.
4. One RI: Each manifest is assigned to a Responsible Individual (RI) and that RI is named in the manifest.  Only the RI may check-in a component. 
5. Universal Versioning:  Every file under control contains a version number as part of its name, e.g., mySource.3.cs.  This includes all manifests, code, and documentation files. 

Remote Software Assistant definitions:

1. Item – An XML manifest and the specific versioned file(s) it represents.

2. Component – a named item and all the lower level items on which it depends.

The RSA core code management system will provide the following capabilities:
1. Each item held by the RSA server is represented by an XML manifest
.  The manifest holds:

a. Names of one module’s files (at most two).

b. Version number – may be defined only by the manifest file name.
c. Hash code that is derived from the item and uniquely represents that item.  The hash code is required to become invalid if any changes are made to the file(s).

d. a reference to a responsible individual, charged with the maintenance and update of this item

e. a set of key words describing the item

f. a brief text description
g. a set of references
 to each item on which it depends
.

2. Within RSA, Files are named according to the following convention: filename.version.ext where filename.ext is the full name of the file outside RSA.
3. Any item may be checked-out of the RSA system for reading by any authorized user of the system.

4. Only the responsible individual or RSA administrator may check-out an item for modification.

5. Only the latest version of an item may be checked-out for modification
.

6. Only the responsible individual for an item may check it back in.

a. Only items checked-out for modification may be checked back in.  Thus check-out for reading is a one-way process.

7. Only the RSA system provides version numbers.  That happens on check-in and is always the next number in the existing version sequence, if the item is already held by RSA.

a. When an item is checked-in it always receives a new manifest with:

i. version number next in the version sequence

ii. a new hash code.

iii. A reference to the checked-in file.

iv. All other file references match the previous manifest.

v. The manifest status is set to open.  That means that manifest references may be changed without re-versioning the manifest, but it may not be checked-out for reading or modification until closed.  This allows additional files to be referenced by the manifest, that are checked-in after this item.

vi. When the item responsible individual is satisfied that all changes have been made the manifest status is changed to closed.  Any changes after closure require a new version.
b. The new item does not replace older versions.  They continue to reside in RSA unless removed by an Administrator

8. Any user designated as a responsible individual for any item in RSA may start a new version chain by checking in an item under a name that does not currently exist within RSA
.
a. This capability supports the need to create a modification of an earlier version for some business purpose.

9. Any responsible individual may request that any item be cloned by identifying a new name for the item.

a. Cloning consists of defining a new item name in the RSA system, creating a new manifest which is identical to the old manifest except that the name is different and a new hash code is created and the version number is the first for the new sequence.
10. Any authorized user of the RSA system may upload an item to a holding area.  The item will be held by the system but will not be versioned until it is checked in by a responsible individual.  A manifest is created for the item at its first check-in.  Note that every check-in as accompanied by the creation of a new manifest.

11. When an item is checked out, the requester is given the option of extracting the single item specified or that item and everything on which it depends.  The dependency specified may include one or more of the following:
a. Code files

b. Documentation files

c. Test drivers

12. Each client of the RSA system consists of a process running on a (possibly) remote machine.  The client contains a cache of recently visited manifests and files
.  The client should simulate to the user the ability to browse the RSA dependency structure by providing a local view of that structure.  Should the client attempt to access a manifest or file not in the local cache, the RSA client and server should update the client cache with minimal interaction with the user.

13. The RSA system should support the use of more than one RSA server in a corporate setting.  A company may wish to use one server as a repository for its software resources, while providing other, satellite servers for project development. 
The RSA system will also provide the following user services, to be implemented, with the help of the RSA server, on each client desktop:

1. Bug Tracking:

a. This service records and discloses all bugs using bug number, title, responsible individual, status, and text description.

b. Status values may be pending, open, or closed.  Pending bugs may be deleted after investigation – may not be a bug.  Open and closed bugs are never deleted.  Closed bugs may be archived.

2. Build Control:

a. Each component contains, within its manifest, an attribute that specifies whether the component is built as an object file, dynamic link library, console executable, windows executable, or no build.

b. RSA provides a build command that will build any component delivered to a client directory, according to its manifest attribute.
3. Test Management:

a. A test driver is a library component that is loaded by the Test Management tool on execution.  Its manifest refers to a component to be tested and it provides an interface with a test() function that exercises the component and returns an Boolean pass/fail indicator.
b. The library also provides interface functions to return the total number of functions tested, the number of failures, and the names of each function that for which a test failed. 

c. The RSA client interface provides a command to execute tests, which calls test() on each test library it loaded.

4. Project Management:

a. The Project Management tool provides scheduling and notification services for scheduling reviews, meetings, project milestones, and integration test dates.

b. It also provides a website supporting these services as well as blogs, FAQs, and announcements. 

5. Information and Component Browsing:

a. This service supports browsing the entire RSA code and document collection, perhaps using a tree view.  On visiting each component a brief message describing the responsibilities of the component are displayed
.
b. Double clicking on the component node brings up another window containing detailed documentation for that component
.

c. The entire component may be extracted (a read-only check-out) by selecting that option from a context menu, reached by right clicking a component node.  Another selection provides extraction, build, and test for that component.

This is a concept study, and you are expected to discuss the feasibility of the project, all critical issues, and present your conclusions and recommendations about building this facility.

Your architecture should include, but not be limited to:



1. A reusable communication sub-system that can use either a corporate network or the internet as a transmission medium.  
2. A component server that provides global access to the RSA System components.

3. A security subsystem that provides for role models and at least two operational modes, one for intranet access, and one for access via the internet.

4. A notification system that provides notices about newly entered component versions and new documentation.
5. The suite of user tools discussed previously.



One important part of this system is its security subsystem.  We will not discuss security in any detail in this course, so you should expect to do a little research, starting with Chapter 10 of the class text.  You will probably need to consult other sources as well.

Any work you have done on earlier projects in this class that is relevant to this project may be summarized and referenced in Appendices.  Be sure to include enough detail to support the conclusions of your architectural study.

Requirements for the RSA System system have not been analyzed yet, so you will need to think carefully about system uses.  Your architecture should explore:

1. Use cases
.

2. Suitable partitioning of the system into subsystems and perhaps modules.

3. How users interact with the system, and each other using the system.

4. How the various communication mediums will affect the structure and design of the system.

5. Ways to make the user interface effective.

6. Important events and critical processing.  Are there any performance issues?

Operational Concept Document Requirements:

Your RSA System Architecture document:

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

2. shall partition RSA System 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, partitions, 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 to reduce potential load on the server and network
.
7. shall document any prototype code you develop in an Appendix.  You are expected to prototype at least one subsystem, not including the communication subsystem you developed in Projects #3 and #4.  Build control or test management are the most interesting, but the choice is yours.
� The fact that source code is the medium of exchange for this system is immaterial.  The system could just as well support collaboration for documents or some other form of information. 


� A component, is an entity addressed by a single versioned name that can be built as a library or executable.  That is, it may contain many lower-level components that provide services it uses.  Each component is represented by an XML manifest that links to source code, documentation, and lower-level components.  Thus, a component is a tree of manifests rooted at the named manifest.  Leaves of the tree refer only to files.


� See definitions on the following page for distinctions between items and components.


� In C# or Java, a module is a single C# or Java source file.  In C or C++, a module consists of possibly two files, a header file and an implementation file.  Abstract modules will consist of only a single file, the header.


� You may wish to use XHTML to help support some of the later requirements.


� You might think of these references as smart links. You may wish to implement them as html anchors.


� For example, a source code item depends on all the source code items, contained in RSA, for code that it uses to perform its function. 


� See requirement #8.


� In a production system, some sort of namespace convention would probably be needed to avoid running out of sensible names.


� In order for a client to browse the RSA structure you may decide that it is desirable for the client to hold all manifests defined in RSA, but only the files it has recently accessed.  Do you think that is feasible?


� Please incorporate these descriptions and keywords in the component’s manifest.


� Please let each component describe itself.  That is, an upper level component does not attempt to describe the lower level components it depends on, but just references their documentation.


� Think in terms of, but don’t be limited to, Program Manager, Software Architect, Team Leader, Developer.  For some use cases you may wish to expand the types of files associated with a component – think about it.  Don’t be limited by the requirements stated below.


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





