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1 Architecture

This section describes the purpose of the Requirements Database Manager (RDM) and its high level architecture. 

1.1 Goals

The Requirements Database Manager is to serve the purpose of capturing and saving requirements specified directly by the customer as well as those requirements that are derived as part of the development process.  With each requirement RDM records certain parameters such as a unique identifying number, title and keywords and time-stamps requirements with creation and modification dates. The user can view, add, delete and edit the requirements as required. This is made possible by making changes to the requirements database persistent by using a Relational Database Management Tool (such as SQL-Server)

RDM also supports searching for specific requirements based on parameter values provided by the user and sorting the view based on the desired parameter. 

RDM provides for recording and associating issues related to these requirements. Each issue has a status attached to it which indicates whether the issue is open or closed and a priority level. These issues can also be viewed and edited as required by the user. 

Associated with any database management system is the issue of user privileges.

RDM provides two privilege levels i.e. general and special. The general users can only use the tool to view database contents. The special users can view as well as edit the database. This privilege level is specified in the configuration file for the user. This facility is provided so that RDM can be incorporated into larger project management facilities that support user management and assign roles and privileges to users.

1.2 Context

The RDM accepts the name of a configuration file on the command line. Using the information from the configuration file the RDM attempts to connect to the requirements database. Once the connection is established a Graphical User Interface (GUI) lists all the requirements contained in the database. The user can filter the requirements displayed using the GUI controls to display only desired requirements. The user can also view the requirements in a sorted manner based on the parameters selected using the GUI controls. The same controls can be used to view issues, filter their view and sort them as desired. The GUI controls allow the user to input information for new requirements and issues as well as edit information for existing ones. The user is allowed the edit privilege based on information in the configuration file read at startup. All changes made to the database are persistent. 
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Figure 1 – Requirements Database Manager Context Diagram

The RDM sends error messages to the GUI if one of the following occurs:

· An path provided for the configuration file is invalid

· The configuration file cannot be interpreted

· A connection to the database cannot be made

· A user command could not be executed 

1.3 Modular Structure

As shown in Figure 2, the processing is divided into the following components

RDMExec

This module accepts the configuration file path from the command line and reads the file contents. It obtains the information required to prepare the connection query and attempt’s to connect to the requirements database using the services of the Database Manager.  If any of these operations fails an error message dialog is displayed to the user. If a successful connection is established then the graphical user interface with the default view is displayed. It also sends information to the GUI regarding the user privileges. 
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Figure 2 – Requirements Database Manager Module Diagram

GUI

The graphical user interface provides all users the controls to enter parameters for view manipulation. If the user has edit privilege it also provides controls for data manipulation. These controls allow the user to view requirement and issue details, enter search parameters for requirements and issues, enter sort parameters, enter data for new requirements and issues and notify the user about errors. Based on the parameters entered and the command selected the GUI calls for the services of the View Manager or the Requirement Manager.

View Manager

This module is used to provide the GUI with all data required for the any type of view i.e. default, filtered, sorted and text view.  It prepares the view queries using the command and parameter information provided by the GUI and uses the services of the Database Manager to send them to the database server. The resulting data obtained is returned to the GUI which displays them appropriately. Any error is propagated to the GUI which notifies the user about it. 
Requirement Manager

This module is used to handle any data manipulation commands entered by the user through thte GUI. It prepares the data manipulation queries using the command and parameter information provided by the GUI and uses the services of the Database Manager to send them to the database server. The results obtained are returned to the GUI which displays them appropriately. Any error is propagated to the GUI which notifies the user about it. 

Database Manager

The Database Manager provides an interface to the database server. It holds all objects that are required to communicate with the database server. It uses these objects to establish a database connection on startup and maintain it throughout the use of the RDM. All queries to the database are sent through this module and results are propagated back to the higher level modules. It ensures that all changes to the database are persistent and connection is closed when the user decides to quit.
2 Reference Documents

2.1 Customer A-Specifications

CSE 784: Project #1 – Requirements Database Manager, Monday 29 August, 2005
3 Requirements

The RDM involves several activities that provide the functionality required of it. These activities can be divided into sub-processes each of which satisfies a part of the functionality. This division is shown in Figure 3. Each process is responsible for a set of requirements which are described in this section.
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Figure 3 - Data Flow Diagram 1

3.1 Functional Requirements

These sections describe the activities required of the RDM. Each ‘shall’ in this section, describes a contractual obligation that the developers of RDM have to its customer(s).

3.1.1   Startup
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databaseConnection

The Startup process is responsible for initializing execution, reading the command line, extracting information from the configuration file, connecting to the database and starting the graphical user interface with the default view. Based on this the startup process is divided into three sub-processes as shown in figure 4.

Figure 4 - Data Flow Diagram 2
3.1.1.1 Configuration File Processing
This process accepts the path provided at the command line and retrieves the contents of the configuration file from the path specified. It extracts from this file information required to connect to the database server and also the user privilege. 

3.1.1.1.1 Inputs
· configFilePath – this message is the Win32 path descriptor of the configuration file. This file contains information regarding connecting to the requirements database and the user privilege.

· filetext – this message contains the contents of the configuration file.

3.1.1.1.2 Processing
· shall accept a Win32 file descriptor on the command line. 

· shall display an error in a message dialog, if the path descriptor is invalid.

· shall send the database information required to connect to the database and the user privilege obtained from the filetext in the databaseInfo and userPrivilege messages respectively.

· shall display an error message in a message dialog, if the filetext could not be processed.

3.1.1.1.3 Outputs
· filename - this message contains the name of the configuration file whose contents to be processed to get the database information and user privilege

· errors – this message contains the error that might have occurred during processing as mentioned above. 
· databaseInfo – this message contains the information necessary to connect to the database server.

· userPrivilege – this message contains the user privilege information which decides whether to allow or disallow database editing.

3.1.1.2 Database Connection
Based on the information obtained from the configuration file processing this process establishes a connection to the database server. This connection is maintained till the user decides to stop using the RDM.  It passes this connection to all other processes that may need to use it.

3.1.1.2.1 Inputs
· databaseInfo – this message contains the information necessary to connect to the database server, such as the database name and other parameters depending on the Database server used.
· queryResults – this message contains the results of the connection query from the database server.
3.1.1.2.2 Processing
· shall establish connection to the database server using the database information in the query message 

· shall send a databaseConnection message that holds a reference to the database connection established.
· shall display an error message if a connection to the database could not be made, in a message dialog.

3.1.1.2.3 Outputs
· query – this message contains the connection query sent to the database server.

· databaseConection – this message holds the reference to the database connection that is established by the process.

· errors - this message contains the error that might have occurred during processing as mentioned above.
3.1.1.3  GUI Startup
Once the database connection is established the GUI needs to be started up. This process does the job of starting up the GUI, displaying a list of all the requirements in the database.

3.1.1.3.1 Inputs
· databaseConnection – this message holds a reference to the database connection which is used to access the contents of the database file.

· userPrivilege – this message contains the user privilege information which decides whether to allow or disallow  database editing.

· queryResults – this message contains the data obtained from the database file as a result of the query sent to the database server.

3.1.1.3.2 Processing
· shall start the GUI with the user privilege obtained. The GUI shall provide  two views:
· A list view with all but multi-line text fields displayed, one line per requirement

· A text view displaying the requirements and possibly issue text for any selected requirement.

· shall read from the database file contents, returned in the queryResult and display the default list view. This view shall show all requirements, using scrolling or paging as necessary.

· shall display an error message, if the data could not be obtained form the databse, in a message dialog.

3.1.1.3.3 Outputs
· query – this message contains the query that retrieves all the requirements in the database, both customer and development. 

· errors - this message contains the error that might have occurred during processing as mentioned above.

3.1.2   View Manipulation
3.1.2.1 Inputs
· databaseConection – this message holds a reference to the database connection which is used to access the contents of the database file.

· viewCommands – this message contains the commands provided by the user through the GUI that manipulate the requirements view i.e. searching  and sorting.

· queryResults – this message contains the information from the requirements database obtained as a result of the query sent to the database in response to a viewCommand.

3.1.2.2 Processing
· shall accept search commands from the user through the GUI

· shall accept values for the following parameters for searching requirements
· Title fragment
· Keywords
· Time/Date range
· Number range. 
· shall accept sort commands from the user through the GUI

· shall accept one of the following as the parameter for sorting
· Number
· Title
· Creation Date
· Last Modification Date
· Priority.
· shall display requirements/issue list according to the command by sending RequirementData or IssueData messages, built from queryResults, to the GUI
· shall display an error message, if a user entered parameter is not valid or if the user command could not be executed, in a message dialog.
3.1.2.3 Outputs
· query - this message contains the query sent to the database in response to a viewCommand message .
· RequirementData – this message contains all the data associated with requirements or the requirement text, obtained through the queryResults, to be displayed on the GUI.
· IssueData - this message contains all the data associated with issues or the issue text, obtained through the queryResults, to be displayed on the GUI.
· errors - this message contains the error that might have occurred during processing as mentioned above.

3.1.3     Data Manipulation
3.1.3.1 Inputs
· databaseConection - this message holds a reference to the database connection which is used to access the contents of the database file.

· dataCommands – this message contains the commands provided by the user through the GUI that manipulate the requirements database i.e. add, edit and delete.

· RequirementData – this message contains all the data associated with requirements or the requirement text, supplied by the user through the GUI, to be added or updated to the database.

· IssueData - this message contains all the data associated with issues or the issue text, supplied by the user through the GUI, to be added or updated to the database.

· queryResults – this message contains the results from the requirements database obtained as a in reply to queries  sent to the database in response to dataCommands.

3.1.3.2 Processing
· shall accept commands for addition of a new requirement, modification of an existing requirement, addition or modification of multi-line issue text, or deletion of a requirement or issue associated with a specific requirement, at any time, from the user through the GUI.

· shall accept for a new requirement or modification a RequirmentData message through the GUI, containing the following information

· Category i.e. customer specification or development specification. If development shall, contain one or more customer specifications to which it is allocated or explicitly indicate that it is a derived requirement. 

· Title

· Keywords

· Multi-line text description
· Priority
· shall generate and record an item number for each new requirement which will be an integer generated in consecutive order for each type of requirement 

· shall record Time/Date stamps for each new requirement addition as well as modification.

· shall accept for a new issue or modification an IssueData message through the GUI, containing the following information

· Requirment Number with which it is associated

· Title

· Multi-line text description

· Status i.e. open or closed

· Priority i.e. High, Medium or Low 

· shall ensure that all changes made to the database are persistent by sending user supplied information back to the database server.

· shall display an error message, if a user entered parameter is not valid or if the desired command could not be executed, in a message dialog.

3.1.3.3 Outputs
· query - this message contains the query sent to the database in response to a dataCommand message.

· errors - this message contains the error that might have occurred during processing as mentioned above.

3.2 Process Requirements
These requirements specify physical structure of the code developed and the environment where it must operate.

3.2.1    Physical Structure
The RDM program shall be composed of at least three modules. A module can be either an executive module or a server module. An executive module is responsible for all program activities, and uses the services of dedicated server modules each responsible for a particular activity and each of which may in turn use the services of other server modules.

Each module shall contain the following elements

· a single source code file with the extension ”.cs”

· a manual page containing a prologue, a paragraph describing module operations, and a list of the public interface with interpretations to help a designer to use the module

· a maintenance page describing the build process, specifically naming the required files and compilation commands

· a test interface that defines a single public test () function that returns true if all internal tests are successful, otherwise false and one public implementation of this test() function
· one or more private test functions necessary to test all the module’s behaviors

· a main function

The main function in each server module (called test stub) shall be enclosed by preprocessor statements preventing compilation unless the preprocessor detects a directive of the form TEST_MODULENAME, where MODULENAME is the name of the module (with no extension).

The main function in each server module shall call the public test () function of the module and display results indicating that all required functionality is correctly implemented.

The implementation (.cs) file for each module shall begin with a module prologue that contains descriptions of the following elements

· file name with a single line summary of the module’s responsibility

· module version number

· language of implementation

· platform, e.g., computer and operating system

· application

· author with address, telephone number, and e-mail account

3.2.2    Development Environment

The RDT program shall compile and link from the command line using Visual C# .NET, version 6.0, and shall operate under Microsoft .NET Framework 1.1, and the Windows XP Professional operating system, version 2002, service pack 2.

The RDT program shall use a Microsoft SQL Server 2000, Enterprise Edition, database for storage and retrieval of all the persistent data.

4 Data Dictionary

	Message Name
	Interpretation
	DFD

	Commands
	Instructions entered by user through the User Interface
	1,1.1

	ConfigFilePath
	contains Win32 path specification for configuration file
	1,1.1

	databaseConnection
	a reference to the active database connection
	1,1.1

	databaseInfo
	information related to database connection
	1.1

	errors
	information regarding the type of error that has occurred
	1,1.1

	filename
	the filename of the configuration file
	1,1.1

	filetext
	the contents of the configuration file
	1,1.1

	IssueData
	Collection of parameters related to a requirement issue
	1,1.1

	query
	view or data manipulation query sent to the database 
	1,1.1

	queryResults
	the results of the query data/status returned by the database
	1,1.1

	RequirmentData
	Collection of parameters related to a requiremenet
	1,1.1

	userPrivilege
	the privilege level of the user
	1,1.1

	viewCommands
	Instructions entered by user that manipulate the view 
	1.1

	dataCommands
	Instructions entered by user that manipulate the database 
	1.1


5 Requirements Traceability Matrix

	B
Specifications
	A

Specifications
	Comment

	3.1.1.1.2.a
	Derived
	Get configuration file path  from command line

	3.1.1.1.2.b
	Derived
	Handle invalid file path error

	3.1.1.1.2.c
	Derived
	Create database information and user privilege message 

	3.1.1.1.2.d
	Derived
	Handle configuration file processing errors

	3.1.1.2.2.a
	Derived
	Connect to database 

	3.1.1.2.2.b
	Derived
	Prepare database connection message 

	3.1.1.2.2.c
	Derived
	Handle database connection errors 

	3.1.1.3.2.a
	Derived
	Launch GUI with user privilege

	3.1.1.3.2.b
	5
	GUI views support i.e. list and text

	3.1.1.3.2.c
	1
	Read from database file at startup

	3.1.1.3.2.d
	6
	List view default display

	3.1.1.3.2.e
	Derived
	GUI startup error handling

	3.1.2.2.a
	7
	Search command support

	3.1.2.2.b
	7
	Search parameters supported

	3.1.2.2.c
	8
	Sort command support

	3.1.2.2.d
	8
	Sort parameters supported

	3.1.2.2.e
	Derived
	Display view manipulation command result

	3.1.2.2.f
	Derived
	Handle view manipulation errors

	3.1.3.2.a
	2
	Requirement addition/ modification support

	3.1.3.2.b
	2,3
	Data to be collected for a Requirement 

	3.1.3.2.c
	3
	Requirement source allocation 

	3.1.3.2.d
	3
	Requirement number generation

	3.1.3.2.e
	3
	Time/Date stamps for additions/modifications

	3.1.3.2.f
	4
	Issue addition/modification support

	B
Specifications
	A

Specifications
	Comment

	3.1.3.2.g
	1
	Change persistency requirement

	3.1.3.2.h
	Derived
	Handle Data manipulation errors

	3.2.1.a
	9
	At least three modules

	3.2.1.b
	Derived
	Module elements

	3.2.1.c
	9
	Presence of test interface and its implementation

	3.2.1.d
	10
	Presence of test stub

	3.2.1.e
	Derived
	Module prologue structure

	3.2.2.a
	Derived
	Compiler 

	3.2.2.b
	Derived
	Operating system and framework support

	3.2.2.c
	Derived
	Database server used


6 Notes

B-Specification for Requirements Database Manager version 1.0 released on 19 September 2005.
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