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Purpose of the FOUNDRY:


The goal of the FOUNDRY system is to provide a place to build, store, and dispense trusted components.  A component is a module, program, or system that links to other components and files.  A trusted component is one that has been tested, documented, and used sufficiently that the developing organization is willing to use it without further test or documentation.

We define components, and build tools to manage them, in order to manage the complexity of software.  One of the defining characteristics of software is its interconnectedness.  Even relatively modest commercial systems may contain thousands of modules and scores of executables.  Most of those thousands of modules depend on other modules.  They can not be treated as autonomous elements of the product.  This interconnectedness is one of the principle features that make the management of software and software development so difficult.

In the Foundry, each component represents a collection of related things.  A module is a collection of files that represent the source code, test code, and documentation for a relatively small cohesive body of functionality.  A module, however, may also refer to other modules, and, in the perspective of the Foundry the lower level modules it refers to are part of the higher level module.  Similarly a program is a collection of modules and documentation files; and a system is a collection of programs and documentation files.  



The power of the Foundry lies in the fact that each of these components is managed by name.  If we extract a program, say myProg, we get all the files that make up that program, without citing them individually.  If we request a build of a module as a library, say myMod, we get a compiled library (DLL) of the myMod source code AND the source code of any module that it may depend on – all by citing only the myMod name in the request to build.

We have addressed the Foundry as a place to manage trusted components, but, in fact, we intend more.  We want the Foundry to manage two types of components – trusted and newly developed.  We will speak of the Clean Room where trusted components are managed, and the Factory where newly developed components are evolving.  The functions of the Clean Room and Factory are nearly the same.  The two facilities
 serve to separate those components the organization trusts to operate “as-is” and those that it expects may contain defects, need improvements, or simply are not sufficiently tested and used to be sure of their status.
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The functions of the Foundry Server are to:

1. Archive in an accessible place all versions of all components, but with no duplication of files.  

· Thus if moduleA and moduleB both depend on File1, they will both refer to the same file, rather than storing away their own copies of that file.

2. Support the creation and management of modules, programs, and systems, as follows:

· A module is an XML file that refers, by name, to its lower level parts, e.g., source code files, test drivers, build scripts, documentation files, and perhaps, other modules.

· Similarly, a program is an XML file that refers to modules, test drivers, build scripts, and documentation files.  A program’s XML file may not refer to another program.

· A System is an XML file that refers to programs, test drivers, build scripts, and documentation.  Systems may not refer to other systems.

· When talking about these XML files from the perspective of their structure, we will call them manifests, for they are a manifest description of their contents.  When talking about these files at a specific component level, we will refer to these same files as modules, programs, or systems.

· Each manifest contains descriptive text – a summary of its operations and character-istics, a set of keywords, a status description, references as cited above, and the name of a Responsible Individual, hereafter referred to as an RI.


<module name=”TSQueue” type=”factory component” >


  <description>The purpose of this module is to … Yada, Yada, Yada </description>
  <keywords>FIFO queue, multi-threaded, synchronized</keywords>

  <respIndiv name=”John Doe” email=”JDoe@Superlative.com/>

  <created date=”10-18-2002” time=”3:02 AM” />

  <modified date=”10-18-2002” time=”3:02 AM” />

  <maintHist ref=”TSQueueMaint.txt” />

  <status>passed unit test, available in test-bed for integration</status>


   <source prepended=”true” ref=”AssemblyInfo.cs “/>

  <source prepended=”false” ref=”TSQueue.h “/>

  <source prepended = “false” ref=”TSQueue.cpp”/>

        <resource prepended = “true” ref=”App.ico”/>

      <testDriver ref=”TSQueueDriver.cpp” />

  <
build ref=”TSQueue.cproj”>

  <behavior ref=”TSQueueReq.xml” />

  <design ref=”TSQueueDes.xml” />

  <problemRpts>none</problemRpts>
  <pendingAction>none</pendingAction>


  <parent>../../module.1.mod.xml</parent>
</module>

3. Support a specific versioning policy, as follows:

· Version numbers are managed by the Foundry and take the form of an integer placed between the name of the component and its extension.  Examples are file1.3.cpp and display4.1.mod
.

· Each versioned file – source file, manifest, documentation file, test driver, etc. is read-only.  Files are never modified.  They may only be updated by creating a clone, editing it, and saving with the next version number, as supplied by the Foundry.  Under normal operations files are never deleted.  Only a Foundry administrator can do that, and will do so only when some error has been made, as in including the wrong files in a manifest.  Presumably a developer has complete freedom to make whatever modifications seem appropriate up to the time that the new version is entered into the Foundry.

· No component may be updated except by its RI.  When the RI for a module corrects a latent error in one of its source code files, he or she will create a new version of the module, as above, leaving the original version linked as before, to the supposedly defective file.  The module RI is expressly forbidden to create new versions of higher level components, belonging to other RIs, which link into the newly versioned module.

· The Foundry will include a notification system that puts notices of newly versioned files and components in a common notification area.  The Foundry developers may wish to provide a tool that lets an RI see if any notices are relevant to lower level components that his or her component refers to. 


· A Clean Room component is demoted to a Factory component when any one of the following hold:

· It has been updated.  This includes any documentation, source, or other components it refers to
.

· It has a problem report, approved for action.


· A Factory component becomes a Clean Room component when all of the following hold:

· Its documentation has been reviewed and approved.

· It has passed unit test.

· It has been issued as part of a product.

· The product has been fielded for six months with no pending problem reports against this component. (Cannot be tested)

· The component has been reviewed for promotion.


4. Support extraction of copies of one or more components to a specified client directory, and insertion of modified files back into the Foundry.

· Extraction is based on component name.  Requesting the extraction of myProg results in all the files that myProg refers to directly, or indirectly, being copied to a specified client directory.  Source, documentation, and test driver files are extracted as readable and writeable.  Build scripts and manifests are extracted as read-only.

· Individual source code, documentation, and test-drivers can be inserted into the Foundry.  The Foundry will increment their version numbers on insertion if they have version numbers.  The Foundry will not allow the insertion of any file with version number that has been modified outside the Foundry.

· Manifests may be inserted into the Foundry under the same rules as files, except that, for insertion to be allowed:

· A manifest must contain at least one reference that has been changed from a previous version, and that referenced file must be in the Foundry or accompany the manifest.

· If the manifest represents a module it must refer to a test driver existing in the Foundry, or be accompanied by the referenced test driver. 

5. Support building executable images and dynamic link libraries from components.

· Each component will refer to a build script that will result in a dynamic link library (DLL) or executable (EXE).  

6. Support viewing or building documentation for any component.  The intent is that behavior and design documentation are always visible and always up-to-date, as they are part of the component structure.  When the component is updated, so too is the documentation.

· Each component manifest will include as an XML element, or refer to an external document for, text describing its behavior model.  A higher level may, but is not required to, refer for additional documentation to any lower level components it may refer to.  This element will be given a unique XML tag, something like:


 
<behavior>This is some behavioral description.  Yada, Yada, Yada 

 
<ref LowerLevelComponentName /></behavior>


This allows a developer to expose lower level behavior if it is appropriate, without duplicating the description it refers to.

· Documentation may include references to Visio diagrams using a reference tag:

 
<diagram ref=”DFD1.vsd” />



· Each component manifest will provide design documentation in the same way, e.g.:


 
<design ref=”MyDesign.Txt” />, or

 
<design ref=”MyDesign.Txt”><ref>YourLowerLevelDesign.Txt</ref><design>


· Any component in the Foundry without behavior and design documentation will result in a notification in an area associated with, but not the same as, the update notification area.  Components without behavior and design documentation will be treated as incomplete and the RI will be sent daily notifications to that effect.

· Behavioral documentation is treated differently for components in the Factory than in the Clean Room.  Components in the Clean Room are trusted and will not be tested before use.  Therefore, their behavior documentation is stated in the present tense and has no shalls or test elements.

· Components in the Factory are not trusted, will be tested, and consequently have different behavior models.  Contrary to standard practice, the Foundry behavioral documentation for Factory components will have not necessarily have shalls.  Rather, each assertion that would conventionally have one or more shalls will be enclosed within a test element, e.g.:


<Test number=”2.72” alloc=”derived”>text describing the requirement</Test>

<Test number=”2.73” alloc=”A3.2, A4.1”>text describing the requirement</Test>


The text may have shalls, but is not required to do so.  The test element denotes a contractual obligation that will be tested.  The attribute numbers are used to create logical groupings for testing.  Every test tag must have a number and an allocation. 

7. Associate, with every component, a change history
.  Change history is a separate document that lists, by version number, the reason for each change and descriptions of the changes made.  Change histories are the only document contained in the Foundry that is not versioned.

Context of the Server:
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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:

1. FOUNDRY administrators to carry out these activities
.  

2. 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.
Modules of the Foundry:
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Foundry - Component Representation

Manifest files contain:

- a brief summary

- a list of keywords

- a list of references to

  lower level components.


Foundry server does not bind to the communication layer or the foundry client architecture. Communication layer is abstracted from server and client. Communication subsystem is the bridge between the two modules.

Communication System:  (Pluggable)

Communication System is composed of inherited classes from a base class Message. Derived classes from this class can interpret and format the type of the XML message they are implementing. Clients do not need to know the implementation details of each type of message they only know that they have to call Interpret() and Format(). Both server team need to agree on a common protocol. Note that we are essentially implementing marshalling between our custom data types by doing this.

Modules of the Foundry Server:

Server would be implemented as single call object and hence it is important to keep in mind that state may not be stored in the server remote-able object.

Scanner:

Scanner class purpose is to scan XML files. Need to be used by Design Document Builder, Component Extractor (and Execution Image Builder), Behavioral Model Builder, and Dependency Builder. Client can use same code for display given set of manifests.

Scanner class is made reusable by publishing an event, which it invokes for every node it finds in the XML file. All interested clients namely above subscribe for such an event. Such an event scanner will make available the necessary information.
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Dependency Builder:

Responsible for evaluating dependencies between modules. This may be used to evaluate the modules affected by creating/deleting new version of a module or manifest. Build Tools team may want to use this module for its build purposes (I will address this issue later…I have some ideas). Will use the reusable code/data structures from DupsProc program. Maintain a list of modules as key and values as indexes into a sorted data-structure, which has sorted list of module names. This avoids redundancy storages and may prove to be useful in our context. You may use it to find not only for above purposes but also to find out-dated components, new manifests pending to be built, components that are not being referred to by any other manifest and may be supplied as data for a visual representation. Build team will also need this.

Server will find it useful if it stores the names of new manifest added to repository in a file or as in-memory representation. It deletes from it whenever a component starts to refer to it.

MessageMgr Module:

Message module implements the message inheritance hierarchy to support all message types. It has a base message class that declares a virtual insertion and extraction operator. All the derived classes support one message type that includes text, numbers, file, command, request and data. It bears the onus to interpret all message types including their marshalling, de-marshalling and synchronization. It is also responsible for creating and parsing XML-encoded messages.

Data-Flow in Foundry Server:
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Requirements:


Note that the numbers are different from that contained in A-Spec. When you write your B-Specs your references to A-Spec shall refer to the requirement numbers in the A-Spec but not in this document. In case of any conflict in any requirement or difference in versions, A-Spec is Final.
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 creation of software components 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, 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 only at the time of creation of a new manifest.
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 support user viewing of the behavioral description of any component.
3.1.25. The Foundry shall support user viewing of the design description of any component.
3.1.26. The Foundry shall support the disassociation and deletion of software components only by a FOUNDRY administrator 
3.1.27. 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. 
3.1.28. Any client running on the machine that server is running is deemed to be having administrator privileges.
APPENDIX-A

BASE-64 ENCRYPTION/COMPRESSION NOTES

Encoding:
Base 64 data representation is based on a 64-character alphabet. The alphabet is shown in Table: Base64 Alphabet
	Sequence
	Characters

	0 … 25
	‘A’ … ’Z’

	26 … 51
	‘a’ … ‘z’

	52 … 61
	‘0’ … ‘9’

	62
	‘+’

	63
	‘/’


 

A binary file is a series of zero and ones. If we grouped those zeros and ones in sets of 6, then we would get a number between 0 and 63 for each set. Converting them using the base64 alphabet allows us to convert binary zeros and ones into a compressed and human readable format. By compressed, I mean that we can represent six bits with one character. This is six times less than representing each bit with a ‘0’ or ‘1’ character.

A simple example of converting a small binary string into base 64 notation: 

‘001100110011’

This 12-bit binary string can be divided into two sets of 6 bits.

‘001100’ & ‘110011’ 

If we convert the 6-bit binary number to base-10 notation, then we get 12 and 51.

0 × 32 + 0  × 16 + 1 × 8 + 1 × 4 + 0 × 2 + 0 × 1 = 12

1 × 32 + 1  × 16 + 0 × 8 + 0 × 4 + 1 × 2 + 1 × 1 = 51

In the base-64 alphabet, they are ‘M’ for 12 and ‘z’ for 51. So we can effectively represent this binary sequence in two human readable characters: ‘Mz’

Most computers group binary files in sets of 8 bits, called a byte. The problem with this grouping is that it cannot be represented in one character and also be human readable. Often bytes are represented in the hexadecimal data representation format (or set of 4-bits) that is maybe a little more human readable than base-64, but also slightly less space efficient. The binary string ‘000111000111’ would be ‘1C7’ in hexadecimal notation, or three hexadecimal characters.  The equivalent base-64 notation is ‘HH’, only two base-64 characters. So base-64 has a special efficiency (compression) advantage over the more popular hexadecimal notation.

Padding:
The base-64 data representation method does have one failing, not present in the hexadecimal notation. Hexadecimal can efficiently represent a byte using exactly two hexadecimal characters, whereas base-64 cannot efficiently represent one byte of data. Since computers generally organize data into sequences of bytes, the base-64 requires some additional rules when a sequence of bytes cannot be efficiently represented. Groups of 3 bytes can efficiently be represented by reorganizing the bytes into 4 base-64 characters.

Let’s take a sample 3 bytes sequence to demonstrate this fact.

‘01010101’ ‘00100100’ ‘00010001’

In hex this number would be ‘552411’. If we regroup these 3 bytes into series of 6-bits, then we get exactly four groups of 6-bits.

‘010101’ ‘010010’ ‘010000’ ‘010001’

In base-64 this representation is ‘VSQR’. Again, this is perfectly efficient, because I groups 3 bytes into 4 base-64 characters. So, whenever a binary sequence is exactly divisible by 3 bytes, then the representation in base-64 is efficient.

In the case where a binary sequence is not an integral size of 3 bytes, then we have a representation problem. There are two cases to consider. When after regrouping each series of 3 bytes as 4 base-64 characters, we will have zero, one or two bytes left over. The problem occurs in the cases where we have one or two bytes remaining. How do we represent these instances? Let’s consider each case separately.

The first case where we have one byte remaining, we should pad two additional bytes with all zeros onto the end of the binary sequence. We can then represent the one byte with two base-64 characters followed by two padding characters. The padding character in base-64 is ‘=’.

Considering an example:

‘00000001’

Pad the single-byte instance with two more bytes of zeros.

‘00000001’ ‘00000000’ ‘00000000’ 

Now break up the binary sequence in sets of six bytes.

‘000000’ ‘010000’ ‘000000’ ‘000000’

Take the first two base-64 characters and pad two ‘=’ characters to the end of the sequence i.e. “AQ==”.

The second case is where we have two bytes remain. 

‘00000010’ ‘00000001’

Here we should pad one additional zero byte to the end of the binary sequence. 

‘00000010’ ‘00000001’ ‘00000000’

Now break up the binary sequence in sets of six bytes.

‘000000’ ‘100000’ ‘000100’ ‘000000’

We then take three base-64 characters and pad with one ‘=’ sign i.e. “AgE=”.

APPENDIX-B

This appendix lists the message formats used as the data representation protocol.
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<file name = "temp.txt">
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Request Message Format(send/accept):

</temp.txt >

</file>

<send/accept>

file name/file names

</send/accept>

Disconnect Message Format(abort/disconnect):

<abort/disconnect>

</abort/disconnect>
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� There is no need to physically separate Clean Room from Factory.  This can be done by creating virtual rooms via tag words in the component descriptions.


� Note that all recent versions of the Windows operating system directly support this style of naming.


� An update of a reference to a newer version counts as an update.


� A change history is a text-based list of every change by date, with a title and brief description.


� 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.
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