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1. Introduction:
The Trusted Component Foundry (FOUNDRY) is a tool designed to help developers manage the quantity and quality of their software components and documents.  FOUNDRY has facilities for:

· Storing all versions of a software component, its documentation, and related files. 

· Inserting files into the Foundry and creating new components.

· Extracting copies of components to a specified directory.

· Building dynamic link libraries and execution images of any component.

· Viewing, at any time, source code, behavior descriptions, and design descriptions.

· Provide separate facilities for handling trusted and evolving components
.

· 
The purpose of FOUNDRY is to capture, save, and dispense each of the software components developed on a project.
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Figure 1 - FOUNDRY Context Diagram


 The FOUNDRY Architecture consists of the partitions:


1. FOUNDRY Server

Supports storage and retrieval of all versions of all software components and documentation.  It maintains associations between components and supports the operations of creation, addition, modification, and building of all software components.
The FOUNDRY Server provides interface(s) for:

· FOUNDRY administrators to carry out these activities
.  

· client processes to carry out the same set of activities.

The FOUNDRY Server accepts messages from one or more concurrent clients containing requests to carry out any of its supported activities.


2. Communication Subsystem

The Communication Subsystem is responsible for transporting all requests and files between any FOUNDRY Client and the FOUNDRY Server.  It uses threads to avoid blocking a Client process while serving one or more requests.  It handles multiple concurrent clients. 
3. FOUNDRY Client

The FOUNDRY client provides an interface for displaying views of all the software components, their associations, and their creation time and times of last modification. 
· It provides the controls necessary for a user to carry out any of the FOUNDRY activities, and views to display the results.
· FOUNDRY clients are responsible for requesting additions, modifications, and creation of components as well as extraction and build.  They are also responsible for requesting associations (manifests) held by the FOUNDRY Server.  The client provides an interface for running tool programs on a specified set of components.
  

4. Software Viewing Tools

For this project the software viewing tools support:

· Viewing of any component.  The view may be behavior, design, or source and can be switched between these at any time.  A user should be able to step through each component, either in an alphabetical order, by selection, or by following associations, e.g., viewing a component will support the selection for view of any of the files it references.

· View the collection of all files, all modules, all programs, and all systems.  Please support this by providing an indexModule that refers to all files, and indexProgram that refers to all modules, an indexSystem that refers to all programs, and an index which refers to all systems.


1. Build Tools

This partition is responsible for creating DLLs and EXEs from components and documents from behavior and design descriptions.


· It is responsible for creating DLLs for any component on demand, along with an execution image of a test driver, referenced by the component.  

· Note that if the component is a module, referring to lower level modules, only one DLL is build from the combined software.
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Figure 2 - FOUNDRY Module Diagram
2. Reference Documents:




1. Foundry Preliminary Architectural Concept, 14 October 2002.

2. Foundry Statement of Work, 14 October 2002.

3. Foundry A-Specification, Version 1.0, 14 October 2002.

4. Foundry A-Specification, Version 1.1, 20 October 2002.

Requirements:

The Trusted Components Foundry (FOUNDRY) is a tool designed to help a development organization manage quantity and quality of its code and documents, keep track of versions, and view at anytime the specification and design of an evolving system.  The requirements are allocated below, to each of the major partitions described above.
3.1. Functional Requirements

The Foundry supports the storage and extraction of software components, and maintains version information for components and files.  It also manages associations between each of the software components and their constituent parts.  The server provides facilities for viewing and building of components.   

3.1.1. The Foundry
 shall accept files for storage.
3.1.2. The Foundry shall not accept duplicate files for storage.  A file entered for storage must satisfy one of the two following conditions:
3.1.2.1. It has a unique name, not currently found in storage and has no version number.  In this case the Foundry shall modify the file name by inserting the number 1 between the file’s name and extension and accept it for storage.
3.1.2.2. It has a name found in the set of files it manages and has a version number that matches the version of the file currently contained in the Server storage.  In this case the Foundry shall increment the file’s version number by 1 and accept it for storage.
3.1.3. The Foundry shall provide facilities for the storage of new software components in to the FOUNDRY of the types module, program, and system, and, upon creation, provide them with the version number 1.
3.1.4. It shall support the association of a component with files, previously accepted, and components of the next lower type.  The highest type is system, and the lowest type is module.
3.1.5. A component consists of an XML file with a series of attributes and references.  It shall contain at least those attributes and references identified in the Preliminary Architectural Concept document, version 1.0, dated 14 October 2002.
3.1.6. During the component creation process the Foundry shall accept an arbitrary number of references to files and other components.
3.1.7. For system components the Foundry shall accept only references to program components and to files.
3.1.8. For program components the Foundry shall accept only references to module components and files.
3.1.9. For module components the Foundry shall accept references only to module components and to files.
3.1.10. The Foundry shall store all resource files and AssemblyInfo.cs files related to a single program or project pre-pended by the manifest name they are referred by. In such a case, the corresponding manifest that refers this file will also be include a XML attribute saying that filename is pre-pended with the manifest name.
3.1.11. The Foundry shall store all its manifests in a single directory named MANIFESTS rooted below the root directory of Foundry Server. All code files will be stored in SOURCE directory.
3.1.12. The Foundry shall store all system manifests with .sys.xml extension, module manifests with .mod.xml extension and program manifests with .prg.xml extension.
3.1.13. Every component shall hold a reference to a file containing a description of its behavior.  If the component refers to a lower-level component, the description may, but is not required to, include the lower-level description by reference.  The lower-level description reference may be visible or invisible. The XML tag that holds the reference shall thus have an attribute whether the lower-level component is visible or invisible.When a component is created the description may be a very brief statement of its behavioral goals, but as the component matures the description should be completed.  If the component is of the Factory type, its description is stated in the future tense and is required to contain the tag: <test number=”…”> enclosing one of the required behaviors and ending with </test>.  If the component is of the Trusted type its behavioral description describes its individual behaviors in the present tense.
3.1.14. Every component shall hold a reference to a file containing a description of its design.  If the component refers to a lower-level component, the description may, but is not required to, include the lower-level description by reference.  The lower-level description reference may be visible or invisible. The XML tag that holds the reference shall thus have an attribute whether the lower-level component is visible or invisible. When a component is created the description may be a very brief statement of its interface, but as the component matures the description should be completed to include its implementation.
3.1.15. The foundry shall accept design documents and behavioral documents and shall apply rules as it does for source code files for storage on server.
3.1.16. When the creation process is complete, the Foundry shall assign the version number 1 to the newly created component. 
3.1.17. A versioned file or component is immutable.  The Foundry shall prohibit changes to any versioned component.
3.1.18. To affect changes the Foundry shall clone the existing file or component, effect the desired changes to the clone, and increment its version number by 1.  
3.1.19. The Foundry shall provide, on request, a list of all its files.
3.1.20. The Foundry shall provide, on request, a list of all its components at any level, e.g., system, program, or module level
.
3.1.21. The Foundry shall provide, on request, a list of all the references, both direct and indirect, held by a specified component.
3.1.22. The Foundry shall provide for the extraction of any component to a client specified directory.  This means that the component manifest and all the files it refers to, either directly or indirectly, are copied into the specified directory.
3.1.23. The Foundry shall also provide for the extraction of any single file already existing in the FOUNDRY server.
3.1.24. The Foundry shall provide for the building of execution images and dynamic link libraries according to the follow prescriptions:
3.1.24.1. Upon receiving a build request for a module the Foundry shall create a dynamic link library of the module’s code, and an execution image of the test driver associated with that module that loads the dynamic link library on startup.  Note that building a module that refers to one or more lower-level modules will still result in only a single dynamic link library.
3.1.24.2. Upon receiving a build request the FOUNDRY shall extract all the components to the client and then build the execution image on the client itself.
3.1.24.3. Upon receiving a build request for a program, the Foundry shall create dynamic link libraries for each of its directly referenced (top-level) modules and all internal (bottom-level) modules (to facilitate support for multiple versions of the same module in a single build) and an execution image that loads those modules.
3.1.25. The Foundry shall support user viewing of the behavioral description of any component.
3.1.26. The Foundry shall support user viewing of the design description of any component.
3.1.27. User viewing shall support the presentation of visio diagrams referenced with a <diagram name=”…vsd” title=”…” /> tag.
3.1.28. The viewing tool shall provide means to suppress diagram viewing, replacing the diagram with only its title.  Full diagram viewing is the default action.
3.1.29. The Foundry shall support the disassociation and deletion of software components only by a FOUNDRY administrator.
3.1.30. The Foundry shall support the addition and modification of status messages, keywords, references to problem reports, and planned actions to alleviate problems.
3.1.31. The Foundry shall support the operation of a single Foundry Server and multiple, concurrent, Foundry Clients.
3.1.32. The Foundry shall support asynchronous messaging between Foundry Clients and Foundry Server.  This will be accomplished using threads and queues, along with sockets or .Net Remoting facilities
.  The purpose of this requirement is to avoid blocking Foundry Clients when the Server is heavily loaded, and to avoid blocking the Foundry Server waiting for a Client to complete its messaging activity.  
3.1.33. All actions and capabilities that the Foundry supports shall be accessible through the Foundry Client interface.  This implies there is no need for a separate administrator interface.
3.1.34. The Foundry shall support all communication activities between Foundry Client and Foundry Server using XML messages.  It is not required that the entire transmission be XML text.  A binary file, for example, may be transmitted as a sequence of: XML header, one or more blocks of binary data, and an XML trailer.
3.1.35. The machine name and IP address of the server shall be encoded in an XML-based configuration file.  This avoids user specification, but still allows for changing Foundry Server location without modifying any code. 
3.1.36. Any client running on the machine that server is running is deemed to be having administrator privileges.
3.1.37. The Foundry shall be accompanied by a build script for Foundry Clients.
3.1.38. The Foundry shall be accompanied by a build script for Foundry Servers.
3.1.39. The Foundry build scripts shall provide whatever directory structure, execution images, and configuration files are required so that the new Server or new Client are immediately functional without further action by the user.
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� This separation may be virtual, in that the trusted and evolving components may be stored in the same directories, supporting the type designation within a manifest.


� It is permitted, and probably desirable to have the administrator use a Foundry Client process on the Foundry server.


� In the following we refer to the Foundry, rather than Foundry Server, or Foundry Client, to allow the development team the freedom to allocate activities to whichever seems appropriate.


� It is suggested that this be effected by creating an index module pointing to all files, and index program pointing to all modules, an index system pointing to all programs, and a Foundry index pointing to all systems.  Extracting the Foundry’s indexes will allow the cloning of the Foundry on a new machine.


� The Software Architect and/or prototyping team will provide samples of this style of communication.
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