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Purpose:

This project requires you to develop an architecture for a distributed system, designed to support creation of software in a collaborative environment.  The requirements focus on providing assistance to individual developers, consistent with the need to exchange and integrate software from several development teams.   This support provides the following tools:

1. Model builder to quickly create XML based models as well as production and test source code and documents that are derived from the these models.

2. Repository for storing models, software, and documents.

3. Testbed for executing tests on libraries built from production and test source code
4. Tracking tools: requirements database, bug tracker, and change logger.

5. Communication system for passing messages and files between RSA components.

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

7. Client that provides access to each of the tools, establishes configuration settings, and manages the startup of tools and the presentation of their interfaces
.

A unique feature of this system is its integration of stand-alone tools into an environment of cooperation through shared messages and data.  Each tool is partitioned into an interface that supports user interaction with tool functionality, and a set of core services, activated by messages from its interface, as shown in Figure 1., on the left.  This structure supports sharing the tool, resident on a server with its managed data, by more than one user, distributed across a network, each with its own interface, also shown in Figure 1., on the right.  The local executive provides a primary RSA Client interface that provides a selection of tools, and, when one is selected, pops up the tools interface that supports messaging to its remote functionality.  The remote executive serves to dispatch received messages to the appropriate tool library.
This system structure also supports the incorporation of legacy tools that know nothing of the message-passing and data sharing protocols used by the RSA, as shown in Figure 2.  Incorporation of a legacy tool is possible through the use of a wrapper that understands RSA protocols, and is specifically designed to work with the tool.  The nature of any specific wrapper is determined by whether the legacy tool is represented by a library or an executable.  
In the case of a library, 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 tool into calls into the libraries public interfaces.  So, for each legacy library, the RSA designer develops an interface that generates and receives messages from a wrapper, and wrapper that has knowledge of both the interface’s messages and the library’s interfaces, so that it can effect the required mapping.  Thus, only the dispatcher varies with each tool.  The rest of the wrapper structure is invariant.  

Wrappers for executables differ only in that the dispatcher translates messages into command line arguments, spawns a process for the tool executable, and redirects its standard output to a file, as shown in Figure 4.  When the tool completes, the wrapper creates one or more messages with the file contents for the caller
.
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There are three major tools in the RSA arsenal, Model Builder, Repository, and Testbed.  RSA also contains several smaller tools that support software development:

RSA Toolset

All RSA tools 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 RSA 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, through local and remote executives, with its library, to provide the user with requested services.  This way, the RSA Client need know very little about the individual tools in the toolset, and new tools can be added without changing the RSA Client build.  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. Model Builder:

This tool, illustrated in Figure 5, builds XML models that represent Data software documents and code.  This building process is effected through construction of graphical models that result in documents and code.  The documents are HTML, structured according to the principles stated below, and contain diagrams created with Model Builder, expressed in Vector Markup Lanuage (VML).  Code is C#, configured into modules with the structure mandated for CSE681.  The operation of this tool is outlined in the following:


a. Drawing a Data Flow Diagram (DFD) and entering process and flow names results in a Software Requirements Specification (SRS) model with one section for each process, bearing the process name, and a subsection for inputs, processing, and outputs.  The inputs and outputs derive from process flows, and processing requirements may be added by right-clicking on the process figure on the model drawing and entering information into a data entry construct.  Content may also be added manually in the model.  An SRS document can be generated from the model with a command from the Model Builder’s interface.  This will generate an HTML document with paragraph structure taken directly from the model, with text drawn from the contents of the model.  The HTML document contains a DFD rendered using Vector Markup Language (VML).  Additional text may be entered manually in the document’s HTML, and automatically parsed back into the model.
b. A Software Design Document (SDD) model is automatically generated from the SRS model.  An SDD model consists of a Package Diagram (PD) and an XML model with one package for each DFD process, with an interface for each unique flow into the process.  The interface for a flow takes the flow’s name, prepended with “I”.  The SDD model contains manual page information for each package, which simply duplicates the SRS process requirements from the SRS for its associated process.  Additional packages may be added by right-clicking on the PD, or by manually entering into the SDD model file.
c. A Code model is created for each package, and consists of a Class Diagram (CD) and XML model with one class derived from each interface, with the name of the interface without the initial “I”.  Additional classes may be added by right-clicking on the CD or entering manually in the code model.  All classes are imported back into the SDD model.  C# code can be generated by a command from the Model Builder interface.

It is expected that the Model Builder will be used as a smart wizard, and that most of the detail will be entered subsequently with an HTML editor for documents and a code editor for the code.  Model Builder, however, quickly creates a system from modules with all the normal boilerplate provided automatically, e.g., manual page, mainentance page, and test stub. 
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2. 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.


3. 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.


4. 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.


5. 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.


6. 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.


7. Code Analyzer:

The code analyzer is a legacy command line tool that, when run against a specified file pattern, returns stats 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 interface effective.
· Effective ways to view information in the Repository.

· Ways to manage message dispatching.  How does an interface on one machine get messages to a specific tool on another machine.  How does the RSA Client know where to send its messages.  How does the remote executive know to which tool 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 RSA Architecture document:

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

2. shall partition RSA 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 RSA 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 RSA 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 RSA 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. Base64 Conversion between Binary Data and Text,

http://www.ecs.syr.edu/faculty/fawcett/handouts/CSE681/code/Base64Encoding/
6. Concurrent File Access

http://www.ecs.syr.edu/faculty/fawcett/handouts/CSE681/code/ConcurrentFileAccess/
� Examples of this sharing are: model builder saves, in Shared Data, the path to newly created models, code, or documents.  The repository uses this information for check-in without requiring user to specify.  Repository stores, in Shared Data, some information about each check-in, used by the Change Logger tool.


� Note that the Model Builder, Repository, and Testbed are each expected to provide their own interfaces.


� Note that this implies that each message defines, not only its destination, message type, and contents, but also its source.


� 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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