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Instructions:
This is a cooperative project requiring the combined efforts of everyone in the class.  Participants will be assigned roles in the project, and grades will be based on:

1. how well each of your carries out your assigned role, as measured by products you generate.


2. quality of the final product.



3. conduct of a series of specification, design, and test reviews leading up to the final product qualification test

An Architectural description is provided on the next page, along with additional notes and comments.  Also included are job descriptions for each of the roles to be assigned.  

The project will be completed and a qualification test conducted on Monday, December 6.  Final product delivery of updated specifications and code will be on Monday, December 13.
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Background information:

· REPOS is a tool designed to help developers find software components in a large component repository and to help build execution images from components residing in the repository and in the current working directory.  REPOS has facilities for:

· viewing the repository directory structure, finding components through the use of keywords or visually from the library structure.

· viewing manual pages, maintenance pages, and header declarations as well as implementation bodies.

· viewing related text documents.

· inserting and extracting components including source code, object files, and execution images.

Purpose of REPOS:

Store and provide access to, possibly multiple versions of, source code, object files, and design descriptions of many software components in a single database structure.  REPOS provides access to individual files or to organized groups of files called components.  A component can be any arbitrary collection of files, but is intended to contain all files necessary to build and document a particular software component, e.g., a user interface, database, or complete execution image like the REPOS itself.  

REPOS Processing:
REPOS may store several versions of the same file, but will store any one version only once.  Thus two different components may both include the same file, but that file will appear in the REPOS database only once.  When a later version of a file is introduced into the database components which include earlier versions will not be updated.  However, REPOS will include a command to clone a later version of a component using only the latest versions of included files
.

Each of the components in the repository can be referred to, and operated on, by name.  That is, REPOS will provide commands to extract or build a module, program, or system.

REPOS Data Model:

· The REPOS data model consists of files, modules, programs, and systems.  The term component refers to any one of these.  Components decompose the repository data into a hierarchy as follows:

· files are the basic unit of storage in the REPOS database

· a module is simply a list of files.

· a program is a list of modules and files.

· a system is a list of programs and files.

The term index means a list (used in modules, programs, and systems) combined with some header information relevant to the specific component.  All components have version numbers.  As with files, any version appears only once in the REPOS database.

The REPOS database consists of a series of Windows NT directories with specified access controls, organized to reflect the data model:

· one directory, called fileStore, contains all versions of all files

· one directory, called moduleStore, contains all versions of all module indexes.  Each module index contains a list of files in the fileStore directory
.

· one directory, called programStore, contains all versions of all program indexes.  Each program index contains a list of modules in the moduleStore directory and files in the fileStore directory.

· one directory, called systemStore,  contains all versions of all system indexes.  Each system index contains a list of programs in the programStore directory and files in the fileStore directory.

The major processing activities of the REPOS are:


1. Insert a file into the REPOS database. If a file of the same name already exists but the file has a different size or time/date stamp REPOS will ask the operator if this is a newer version.  If it is, the file will be added with the version number incremented.  If not, the operation fails
 with an error message.  If the file has the same size and time/date stamp the insertion will fail with an error message.



· Insert a component (system, program, or module) into the REPOS database.  This entails:

· either inserting an index file or creating an index with repository controls

· adding any component files, listed in the index, that do not already exist in the REPOS database either

· from the default directory or

· by selecting from a file dialog

· inserting the specified files if they do not already exist in the database

2. adding links between components and files in the appropriate index files.
 


3. Update one or more files in a component.  This creates a new component of the same name but higher version number, referring to the newest versions of the file(s) cited.  This includes, as a special case, the addition of a file not formerly in the component.  If the file is not currently in the database it is added.



4. Update all the files in a component (cloning).  This creates a new component of the same name but higher version number, referring to the newest versions of all the files in the component.



5. Delete a component from the database.  This will not remove any files, but does remove the cited version of the named component and its links to files.  



6. Delete a file from the database.  If any component refers to this file the operation fails, otherwise this removes the cited version of the named file.



7. Delete any designated file from a component.  This creates a new component of the same name but higher version number, with the cited file removed from the component.  The older component continues to reside in the database.
This operation will not delete any files from the database.



8. Provide a directory listing of component names, in lexicographic order
.



9. Provide a directory listing of component names matching a specific pattern.



10. Provide a directory listing of files in any selected component.



11. Provide a directory listing of all files in the database matching a specific pattern.



12. Display a list of all files not associated with any component.



13. Provide the capability of viewing any designated file of a designated component, including the capability to scroll forward and backward through its text, using cursor keys, pgup and pgdn keys, or scrollbars
.



14. Extract any component (system, program, or module) as individual files in the default directory, which usually will not be the same directory as that containing the REPOS database
.



15. Extracted files must be identical to the files inserted into the database.  That is, no changes are allowed to any of the characters in a stored file.



16. Provide the capability to specify a set of components and/or individual files to be extracted from the database and additional files found in the current working directory and from these build an execution image, using a specified compiler command sequence.



17. Provide the capability to implement item 16 by selecting files from REPOS directory listings and file dialog boxes (for files not in REPOS) or from a manifest file that contains the same information
.



18. Provide the capability to specify components and\or files to be extracted and built based on a manifest file stored with the system or component in the REPOS database.



Preliminary Partitions and Their Functions:
The REPOS software manages software systems, programs, modules, and files.  A system is a collection of programs and files.  A program is a collection of modules and files, A module is a collection of files.  In the following the word component will mean either system, program, or module.  Processing required to manage these components is divided into the following:



1. Database Management System

Supports the management of stored files of arbitrary type.  The software provides for insertion, deletion, and extraction of any component or file designated by a name or name pattern
.  File storage must accommodate use of file version numbers.  That is, two or more files may have the same name and type, but if they differ in version number they will be stored and managed as separate entities.

2. Database Directory Component

Provides software to construct a four-tiered directory display structure.  The top level, or fourth tier, provides a listing of each of the systems in the database.  The third tier displays all programs and files in any selected system or all of the programs available in the repository.  The second tier lists all of the modules and files in any selected program or all the modules available in the repository. The first tier provides a listing of each of the files in a selected component, or all the files in the database. All lists mentioned above are in lexicographic order.  The Directory component will also provide the capability to list all systems, programs, modules, or files in the database, matching a specific name pattern or keyword expression
, in lexicographic order.  Lists will display name, version number, date and time, and file size, in a compact format.


REPOS will support storage of multiple versions of files and components with the same names.  Version numbers will be based on the sequence of entry into the database.  On insertion, if a file with the same name already exists in the database a list of all versions of the file will be displayed, showing file name, version number, size, and time/date stamp, and the same information displayed for the new file.  The user will be given the option of storing with a database assigned version number or aborting the insertion.  Any file in the database may belong to more than one component, but will be stored only once.  It is the responsibility of the directory component to track these associations.



The directory software provides the capability to search by component name, file name, or keyword expression for a matching component.  Each component will have a small list of associated keywords, created at insertion time from user inputs.



3. File Viewer

Provides the capability to scroll forward and backward through the text of any ASCII file selected from a REPOS directory, using the cursor and pgup and pgdn keys or scrollbars.  If a module is specified the viewer will display each file in the component in sequence, using next and previous controls to allow the user to move from file to file in the component.  The viewer will contain a default list of file extensions suitable for viewing (cpp, hpp, c, h, txt, etc.).  The viewer will allow users to modify the extension list and save that information in a configuration file.



4. Repository Manager 

The database manager provides a user interface consisting of a tiled windowed display and command interpreter which provides facilities for inserting component files, adding or replacing files with later versions, extracting files into the default directory, deleting files and components, displaying directory information, and viewing any file.  The manager will also accept the name of a manifest file to be used for extraction and building components.  For all displays of directory contents
 the display will have two panels, showing in the left panel a tree view of the current level (system, program, module, or file) and in the right panel the contents of any selection made in the left panel, e.g., when a module is selected the right panel will show all files in that module.  When an ASCII file is selected the right panel will show file text, using the file viewer in a docked window in the right pane.  If the user double single clicks on another file the contents of that file will be shown in the right pane.  If the user double clicks on a file the manager will command the file viewer to create a separate floating window showing the double clicked file’s text while the right pane continues to show the first file’s text.


5. Build Manager

The build manager accepts the name of a manifest file which specifies a compilation command string
 or make file and a list of components and files to be extracted from REPOS before compiling and linking.  When the files are extracted from the repository the build manager will invoke the compiler using the command string or make file cited in the manifest file.  The build manager has the capability to create a manifest file by user selection of systems, modules, and/or files.
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· Software Development Teams

Each of the components listed above will have a team for its development.  Each team, with the exceptions of the test team and prototyping team will:


· produce its own portion of the REPOS B-Spec, C-Spec, and code 


· present their specifications and design during REPOS specification and design reviews


· conduct unit test on their code

· integrate their software with that of the other teams


· participate in final qualification testing



Prototyping Team

In addition to the development teams there will be a prototyping team.  Their responsibilities are to build critical component prototypes quickly to test design and implementation ideas.  Their products are “throw-away” proof of concept components.  They will not be expected to heavily document their prototypes.  However, they are expected to produce white papers that describe their results and provide access to their code.  Members of the prototyping team will move into the development teams when prototyping is complete except for a subset of the team which may continue to work on the last item below.



· The prototyping team will be responsible for a least the following:

· Analyze the performance of file viewing alternatives.  Quick access to file text once a file is selected is very important for REPOS usability.  This task will help the File Viewer design team make good design choices.


· Investigate linking strategies to create the associations between components and files.  Since REPOS is intended to hold many files (many thousands) the linking strategy must exhibit good performance, but also be simple enough that the insertion, searching, and deletion functionality can be implemented in a reliable fashion.

· Explore alternate user interface strategies.  The prime issue with REPOS is establishing a simple, intuitive, and quick navigation capability so that users can effectively find specific files or explore the database to find components with certain properties.

· Investigate an architecture to support distributed processing.  In this two or more REPOS programs will execute on separate machines and one may request the indexes owned by another and may request the transfer of files from one to the other.  In this architecture one REPOS will be the master, containing the organization’s entire reusable software database.  The others contain local working sets which an individual developers or project teams wish to archive locally.

Test Team


· The test team will prepare a test plan which contains at least the following:


· A schedule of key milestones and their contents.

· A schedule of integration testing and qualification testing.


· A set of qualification test descriptions, procedures, and definition of all instrumentation, logs, and analyses needed to conduct qualification testing.


· Definition of a process for baselining and accessing test code, including a class build directory structure and error reporting mechanism.


Integration testing is the joint responsibility of the development team leaders and test team leader.  Qualification testing is the responsibility of the Software Project Manager, supported by the test team.  Each development team will be responsible for developing qualification tests which implement the tests described in the test plan for their software, under the joint direction of their team leader and the test team leader.


Team Assignments:


1. Software Project Manager


Brian Selberg

2. Software Architect



Damon Wilkins





· Prototyping Team



Leader: Ganesh Krishnamurthy

· Shreeniwas Kelkar

· Farhad Memedbekov

3. Agus Nazaruddin

· Test Team




Leader: Mike Bauer

· Su-Lin Liu

· Hongliang Gai

· Praveen Aravamudham

· Alan Bilodeau

4. Sanjay Patil

· Database Team



Leader: Chunhe Dai

· Weijie Xu

· Sultan Abdul Kadar

· Ishita Naik

5. Kedarnath Munipella

· Directory Team



Leader: Kelei Wang

· Xiaoqiang Wang

· Smita Narayan

· Chin_Hsieh Wu

6. Raghu, Kodige

· File Viewer Team



Leader: Kambiz Seraji

· Amol Joshi

· Siddhart Kumar

7. Dongye Zhang

· Repository & Build Manager Interface Team
Leader: Shengquan Gao

· John Covington

8. Cheng-Hsieh Yang

· Build Manager Team



Leader: Paul Masini

· Bing Li

· Jim Amyot

Vidya Nallathimmayyagari

Attachment #1 - Job Descriptions

Job Description:  Software Project Manager (SWPM)

The Software Project Manager organizes the teams so that each team owns part of the B-Spec, C-Spec, and software integration.  He/She conducts weekly meetings to stay on top of any problems which arise, and manages all the reviews.

The SWPM is expected to know most of the design and the critical code details.  The SWPM, Software Architect, and Team Leaders establish the architecture and B-Specs; and they control the design, implementation, and test processes so that the final product is robust and meets specifications.  

Finally, the Software Project Manager directs the Test Leader and Architect to prepare a Software Test Plan and conducts qualification tests based on the plan.

· Responsibilities:
· Organize teams

· Prepare program schedule including Architecture Review, Specification Review, Design Review, and Qualification test.   Present the schedule at the Architecture Review and at each succeeding review.

· Manage B-Spec process with team leaders.

· Provide the opportunity for each team leader to be a hero, but:

· Takes full responsibility for success of the project.

· Conducts specification review on date specified in program schedule.

· Conducts design review on date specified in program schedule.

· Prepares, with Test Leader and Software Architect, a Test Plan and conduct qualification test with the help of Test Leader, Architect, and Team Leaders.

Evaluation:
· The Project Manager's grade is based on:

· program meeting schedule

· Software Test Plan and success of qualification

· an oral examination.

Job Description:  Software Architect (SA)
The Software Architect is responsible for the architectural concept, effectiveness and ease of use of the user interface, modularity and robustness of the design.  He/She supports the team leaders in developing elegance and quality in the final product.

The SA is required to know the entire design and provides support for team leaders during major reviews. He/She has responsibility for consistency and integrity of all requirements with especial focus on the user interface.  The SA is also responsible for the top-level physical structure, organizing principles, and built in test
.  Built in test should directly support qualification testing.

SA participates in all weekly meetings, spending at least some time with each team, making sure they understand the architecture and testbed, and helps with problem solving as needed by each team.  The SA is responsible for ensuring that the requirements are sensibly allocated to individual teams and that each team understands their allocation.  This is especially important for the Database, Directory, and Repository Manager teams.

· Responsibilities:
· Prepare an Architectural Concept Document which includes:

· organizing principles for project including processing partitions for each team

· definition of user interface

· definition of, and logical model for, top level processes and data flows, e.g., one DFD per team (worked out with respective Team Leader)

· updated to include definition of, and logical model for, each module in the REPOS design including key classes.

· This work will be presented at the architecture review.

· Provide technical support to teams during Specification Review, Design Review, and Qualification test. 

· Help with design and implementation when needed.

· Assist SWPM and Test Leader with final product Qualification Test

Evaluation:
· The Software Architect's grade is based on:

· Architectural Concept Document

· Success of reviews

· Integration completed successfully on schedule

· Support provided to SWPM and Test Leader during Qualification

· An oral examination.

Job Description: Test Leader (TsL)

The Test Leader is the technical lead for integration and qualification test.  Does whatever is needed to detect and locate latent errors in project code.

· The TsL is required to know the entire design and provides support for team leaders during integration testing. He/She shares responsibility for qualification test with the Software Project Manager, assisted by the SA.  The Test Leader:


· prepares a test plan, including qualification test descriptions and procedures

· provides templates for unit test drivers

· identifies priorities for unit test

· coordinates integration test schedule and supports team leaders in integration

· provides qualification test templates

· conducts the mechanics of qualification test while the Software Project Manager leads the test and signs off on tests with the customer

· manages a test bed which includes all header files which are shared between teams or modules within a team.  The test bed is built around a directory structure established by the Test Leader with the Software Architect and ECS cluster system administrators.

TsL participates in all weekly meetings, spending at least some time with each team, making sure they understand the test process and testbed, and helps with problem solving as needed by each team.

· Responsibilities:
· Prepare a Test Plan Document which includes:

· test schedule

· priorities for unit test

· definition of unit test and qualification test templates

· qualification test descriptions and test procedures (about 90% of the whole)

· Provide technical support to teams during integration and qualification test. 

· Manage the testbed used for the project.

· Help with design and implementation when needed.

· Help team leaders plan and conduct integration test.

· Plan and share responsibility with the Software Project Manager for final product Qualification Test.

Evaluation:
· The Test Leader's grade is based on:

· Test Plan Document

· Success of qualification testing

· Integrity of the final product

· An oral examination.

Job Description: Team Leader (TL)

The Team Leader is the technical lead for one specific part of the system.  Does whatever s/he has to make that part successful.  The TL prepares the B-Spec for his/her assigned part of the system with the help of the Software Architect and presents that part at Specification Review.  He/She organizes the team to produce the C-Spec, conduct design review, produce code, test drivers, and conduct unit testing.  TLs share responsibility with the Software Architect for software integration.

· Responsibilities:
· Reviews Architectural Concept and prepares assigned part of B-Spec.

· Presents team's part of B-Spec at Specification Review.

· Assigns functions/modules to individual team members.

· Guides the team in preparation of design and C-Spec.

· Assigns (as many as practical) team members to present during design review.

· Insures that all requirements are traceable to the process and function level.

· Provides opportunity for each team member to be a hero, but:

· Takes full responsibility for success of team.

· Shares responsibility for software integration with SA and other TLs.

· Helps team members with design and/or implementation problems.

Evaluation:
· Grade based on:

· B-Spec for assigned part of system

· Presentation during B-Spec Review

· Success of team's design and implementation, e.g.,

· no pointer problems

· meets allocated specifications

· has adequate derived specifications and meets them

· an oral examination.

Job Description: Team Member (TM)

Concentrates on one specific part of the system.  Does whatever necessary to make assigned parts successful.  TM has primary responsibility for assigned functions/modules including design, implementation, and test.  He/She prepares C-Spec for assigned functions, presents that part at the design review, develops code, and conducts unit test.  The TM supports the Team Leader in conducting integration if requested by TL.

· Responsibilities:
· Reads B-specification

· Prepares assigned part of the C-Spec and design.

· Presents that part at Design Review.

· Implements assigned part, paying attention to complexity, size, robustness, understandability.

· Develops unit test drivers.

· Tests every function and allocated requirement as early as possible

· Takes full responsibility for assigned part of subsystem.

Evaluation:
· Grade based on:

· C-Spec Review presentation

· quality of assigned code and test

· no pointer problems

· "reasonable" size and complexity

· good understandability

· success of team's assigned part

· willingness to support team leader in documentation, design, implementation, and test
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· Introduction:
The software component Repository And Build System (REPOS) is a tool designed to help developers find useful software components in a large components repository.  REPOS has facilities for:

· viewing the repository directory structure, finding components and files through the use of keywords or visually from the library structure.

· viewing manual pages, maintenance pages, and header declarations as well as implementation bodies of individual files.

· viewing related text documents.

· inserting and extracting components and files.

· The purpose of REPOS is to store and provide access to , possibly multiple versions of, source, object, and executable code and design descriptions of  many software components through a single database tool.
  


1. Customer Furnished Equipment:

The operating environment for REPOS will be windows NT, ver 4.0 or later.  The database must compile and link using Visual C++, version 6.0.  This environment is available in the ECS clusters in 010, 200, and 202 Link Hall, Syracuse University.



· Reference Documents:

· REPOS Preliminary Architectural Concept, 25 October 1999, or latest version.

· REPOS A-Level Specification, 25 October 1999, or latest version.

2. Visual C++ on-line documentation



3. Schedule:



Project start date
25 October 1999

Program and Architecture Review
1 November 1999

B Specification Review
8 November 1999

Design and Prototype Review
15 November 1999

Design and Implementation Meetings
22 November 1999

Test Readiness Review
29 November 1999

Qualification Test
6 December 1999

Final Products Delivery
13 December 1999
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Repository and Build System (REPOS)

· Introduction:
REPOS is a tool designed to help developers find software components in a large components repository.  REPOS has facilities for:

· viewing the repository directory structure, finding components through the use of keywords, by name, or visually from the library structure.

· viewing manual pages, maintenance pages, and header declarations as well as implementation bodies.

· viewing related text documents.

· inserting and extracting components and files.




· The purpose of the REPOS is to store and provide access to, possibly multiple versions of, source code and design descriptions of  many software components in a single database file.















· 
· 




· 
The REPOS Architecture  consists of the components:


· Database Management System 

Supports the management of stored files of arbitrary type.  The software provides for insertion, deletion, and extraction of any component or file designated by a name or name pattern
.  File storage must accommodate use of file version numbers.  That is, two or more files may have the same name and type, but if they differ in version number they will be stored and managed as separate entities.
· Database Directory Component

Provides software to construct a four-tiered directory display structure.  The top level, or fourth tier, provides a listing of each of the systems in the database.  The third tier displays all programs and files in any selected system or all of the programs available in the repository.  The second tier lists all of the modules and files in any selected program or all the modules available in the repository. The first tier provides a listing of each of the files in a selected component, or all the files in the database. All lists mentioned above are in lexicographic order.  The Directory component will also provide the capability to list all systems, programs, modules, or files in the database, matching a specific name pattern or keyword expression
, in lexicographic order.  Lists will display name, version number, date and time, and file size, in a compact format.


REPOS will support storage of multiple versions of files and components with the same names.  Version numbers will be based on the sequence of entry into the database.  On insertion, if a file with the same name already exists in the database a list of all versions of the file will be displayed, showing file name, version number, size, and time/date stamp, and the same information displayed for the new file.  The user will be given the option of storing with a database assigned version number or aborting the insertion.  Any file in the database may belong to more than one component, but will be stored only once.  It is the responsibility of the directory component to track these associations.



The directory software provides the capability to search by component name, file name, or keyword expression for a matching component.  Each component will have a small list of associated keywords, created at insertion time from user inputs.


The Directory Component provides means for composing new systems by selecting components and individual files for insertion.  It provides capability to compose components by selecting files.

· File Viewer

Provides the capability to scroll forward and backward through any file selected from the library’s directory, using the cursor keys, pgup and pgdn keys, or scroll bar.  The viewer reads text files, including source code files with extensions h, hpp, c, and cpp and files with the extension txt. 


· Repository Manager 

Repository manager provides a user interface consisting of a tiled window display and command interpreter.  It provides facilities for inserting systems, programs, modules, and individual files, adding or replacing files with later versions, extracting files into the default directory, deleting files and components, displaying directory information, and viewing any file.  The manager will also accept a name of a manifest file, which defines components to be built, inserted, or extracted.


2. Build Manager

The build manager accepts a list of components and files to be extracted from the repository and a compilation command and builds an execution image.  Any files cited in the compilation command not extracted from the repository are assumed to reside in the current working directory.  Alternately the build manager accepts the name of a manifest file listing components and files and compiler command string
, as described above.



· Reference Documents:


· Repository and Build System (REPOS) Preliminary Architectural Concept, 25 October 1999.

3. Repository and Build System Statement of Work, 25 October 1999.




3.1. Requirements:

The REPOS database is intended to store software systems, programs, modules, and files.  A system is a list of programs with additional files (documentation, resources, make file, etc.).  A program is a list of modules with additional files.  A module is a list of files.  Systems, programs, and modules are collectively referred to as components. Each component is made up of all the files necessary to build its execution image, and possibly additional documentation files.  The physical structure of a component consists of a list of lower level components and/or files.  This list is called an index, and may also include header information used by the REPOS program.  Each file and component may have more than one version stored in the database. However, one version of a file or component is stored only once in the database, regardless of how many components include that version of the file or component.



· REPOS repository manager shall, on opening, display:


· a title bar containing the REPOS name, the name of the current REPOS database file, and a brief description of the REPOS tool

· a panel
 which contains:

· if a database file has been cited on the REPOS command line or found in the current working directory then it is opened and a scrolling tree view directory of all components in the database is shown, arranged in lexicographic order, giving each component name and version number.  The bottom line of this window shows a list of key words for a selected component.

· if no database is identified this window shows a usage message requesting a database path with an entry bar to accept the path.  Directions to terminate processing are also shown.

3.2. a help button which, when clicked, displays a separate window summarizing all the REPOS commands.

3.3. The database user interface shall enable selection of a component using cursor keys or mouse.  The component selected at the time of REPOS last termination shall be selected when the directory is opened.  Each of the selected component’s lower level components and files shall be displayed in a window to the right of the system list window.

3.4. A selected component shall be shown highlighted on the display.

3.5. Keywords associated with a selected component shall be shown on the bottom line of the directory display panel.

3.6. The left pane of the user interface shall always have exactly one item selected.
3.7. At the system level a list of all the systems in the database shall be shown with one selected.  the user interface shall display, in the right pane, all programs and files in the selected system in lexicographic order, showing, the version number, size, and time/date stamp of each item.  

3.8. At the program level a list of all the programs in the selected system shall be shown with one selected.  the user interface shall display, in the right pane, all modules and files in the selected program in lexicographic order, showing, the version number, size, and time/date stamp of each item.  

3.9. REPOS shall provide a command to show all the programs in the database in the left pane with one selected (the view is a tree view with all the programs in the database at the top level).

3.10. At the module level a list of all the modules in the selected program shall be shown with one selected.  the user interface shall display, in the right pane, all files in the selected module in lexicographic order, showing, the version number, size, and time/date stamp of each item.  

3.11. REPOS shall provide a command to show all the modules in the database in the left pane with one selected (the view is a tree view with all the modules in the database at the top level).

3.12. Single clicking on a file shown in the left pane tree view shall select the file and display its contents using the file viewer as a dockable window, docked in the right pane.

3.13. Single clicking on a file shown in the right pane shall select that file in the left pane tree view and display the contents of the file, using the file viewer as a dockable window, docked in the right pane.

3.14. Double clicking on a file shown in the left pane tree view or right pane shall select the file and create a new scrollable window containing the contents of the selected file if it is of a viewable type (h, hpp, c, cpp, txt).  Otherwise the window shall display an error message.  The text window shall remain open until explicitly closed by the user.  Additional windows shall be created by double clicking on a file in the right pane even if other text windows are currently open.  Clicking anywhere on the main REPOS window shall bring that window into focus and on top of any other open windows.

3.15. If a separate file window is currently open and the user double clicks on a file in the left or right panes while holding down the Ctrl key the file viewer shall display the text of the file in the existing open text window.  That is, holding down the Ctrl key prevents a new window from opening and simply reuses the existing window.

3.16. A text file display shall provide the capability to scroll forward and backward through the file, using either the cursor keys or pgup and pgdn keys or scroll bar. The viewer shall display the top of the next or preceding pages whenever the user moves the mouse into the bottom or top half, respectively, of the displayed page and clicks the left mouse button.  The viewer shall display the first page of the next or previous file in the selected module’s index whenever the user places the mouse in the left or right half, respectively, of the displayed page and clicks the right mouse button.

3.17. Individual components shall be selected by using cursor keys or left mouse button clicks.  When a component, above the file level, is selected in either the left or right panes, depressing the enter key or double clicking on the component shall cause that component to be selected in the tree view in the left pane and the component’s lower level components and/or files to be shown in the right pane.

3.18. In the right pane each of the selected component’s lower level components and/or files shall be displayed with name, version number, size, date and time of last modification
.

3.19. The first lower level component or file in the component shall be selected when a component is selected.

3.20. REPOS shall provide the capability to insert a system or component into the database from the default directory or via a specified path. 

3.21. The REPOS system shall provide means for the user to name a new system or component or modify the name of an existing component.  Naming shall be accomplished by entering the name via a dialog.

3.22. When a component is inserted into the database the REPOS system shall accept keyword definitions from the user.  The user shall be able to modify or add to the keyword list of any selected component, at the time the component is selected by activating a control (button) provided for that purpose.

3.23. All files and components shall have version numbers.

3.24. The REPOS manager shall provide the capability to add one or more files to a component from the REPOS database or from the default directory or via a specified path.  The user shall also be able to enter a file into the database without specifying a component.  

3.25. If a file with the same name currently exists in the REPOS database the user shall be asked to verify that this is a new version of the existing file. The REPOS interface shall display a list of all existing file versions by name, version number, size, and time and date stamp, along with the same information for the file to be added.  If the user indicates the file is a new version the file shall be added as the most recent version.  If not, the addition fails.

3.26. REPOS repository manager shall provide the ability to delete a version of a component or file from the database.

3.27. Deleting a system, program, or module shall never result in the deletion of a file.
3.28. REPOS repository manager shall provide the ability to delete any designated file version from a component only if no component or system refers to it.

3.29. REPOS repository manager shall provide the capability to extract any system, program, component, or file to the default directory, which may not be the same directory as the one containing the REPOS executable.

3.30. Extracted files shall be identical to the files inserted into the database.  That is, no changes are allowed to any of the characters in a stored file.


3.31. The REPOS system shall provide the following controls:


· selection of a database file at opening
 or changing the database file


· addition, deletion, or extraction of a selected system, program, module, or file

· definition of a new module, program, or system.


3.32. Database system controls shall be activated by keyboard commands or by selecting with the mouse.


3.33. The repository manager shall provide the capability to search for any system, program, module, or file by name, name pattern, or by keyword.  Names may be specified with versions.  If no version is specified the latest version shall be returned.  Names with extensions are assumed to be filenames.  The results of a search shall be selected in the left tree view display and contents of the component or file shown in the right display or newly created window in the case of a file.  If more than one component or file is returned the left pane tree view shall show all the returned components or files at the top level of the tree.

3.34. Once a search has been successfully completed the REPOS manager shall maintain two tree views.  One for the contents of the last search, called the search view, and one showing the database tree with the current component selected, called the database view.  The manager shall provide controls to switch between these two views.  The manager shall also provide a control to navigate in the database tree view to the component or file selected in the search view.

3.35. The REPOS manager shall provide controls to extract or delete any selected component or file.  Deletions shall be preceded with a confirmation dialog box.

3.36. The REPOS build manager shall accept a list of components and/or files to be extracted from the REPOS database.  This list is referred to as a manifest.  Any component, or file cited without a version number will refer to the latest version.  If any system, component, or file cited in the manifest is not found in the REPOS database, the build manager shall send an error message in a message box.

3.37. The REPOS build manager shall operate either from the command line or as an installed tool in the REPOS user interface manager.

3.38. If a manifest file cited on the build manager’s command line also contains a command to invoke, the build manager shall use the contents of the manifest file to carry out all its activities and shall invoke the Visual C++ compiler without displaying any of the screens identified above.

3.39. When either the repository manager or build manager conclude processing they shall leave the user’s terminal screen in the state they found it and save the current selection and level for restoration the next time REPOS is started.
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Figure 1. - Context Diagram, Text File Database
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� Note that this implies that both components and files are identified by name and version number.


� A module consists of a set of source code files plus documentation files, a make file, and an information file relevant to that module.


� In case of failure, the user is expected to rename the file before entering into the database.


� More information on this topic is provided in the next section.


� For this initial version of REPOS this activity applies only to ASCII text files.


� An implication of this requirement is that REPOS must meet its requirements even though its execution image is not in the default directory and its database file also not in the default directory.


� It is acceptable to build only using make files.  This is not a requirement however.


� A name pattern is a name identifier in which one or more characters are wild cards, e.g., ‘*’ or ‘?’.


� A keyword expression is a logical composition of keywords using the “and” and “or” connectives.


� There may be other forms of display.


� It is acceptable to substitute the name of a makefile.


� The test plan will also hold the development plan, captured by this item.


� Each server component should have means to test the validity of its operations, e.g., the database manager should be able to test the integrity of the database, directory manager test integrity of the directory indexes, file viewer test the integrity of its page handler if one is used.


� A name pattern is a name identifier in which one or more characters are wild cards, e.g., ‘*’ or ‘?’.


� A keyword expression is a logical composition of keywords using the “and” and “or” connectives.


� It is an acceptable alternative to use make files for Build Manager builds.


� A panel is a docked window.


� as returned by the dir.h functions findfirst and findnext


� If a database file is cited on the REPOS command line it is opened.  Otherwise if a database file is found in the default directory it is opened when the database system is started up.
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