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1. RDT Architecture
This section details the high level software architecture pertaining to a Requirements Database Tool - RDT.

1.1 The Goals of RDT
RDT is a tool that aims at simplifying the management of software requirements in software development projects.

· Requirements Management
RDT aims at supporting storage and retrieval of software requirements.  Requirements can either be defined a customer requirement or a development requirements. The intention is that the user can manage all the various attributes that together identify each requirement using RDT.
Thus, RDT aims at providing mechanisms to create, modify and delete software requirements. Development requirements can either be defined as a derived requirement (one that is not specified by the customer) or be traced back to a customer requirement. The requirements data is made persistent by storing it in a persistent relational database (for example, a Microsoft SQL server database). Each requirement can also be associated with one or more issues each addressing some specific design issue and each having a resolution priority.

RDT also aims at making the visualization of this requirements data much easier by providing search and sort capabilities.

RDT aims at supporting requirements management for any number of software projects in an organization. The requirements data for each project under development is stored in a separate database. RDT makes a connection to the appropriate database by accepting from the user an xml configuration file that contains all the parameters required to make this connection.
· Security

RDT is indented to be used in a distributed software development environment where developers can access a central requirements database over a network. RDT can also be used to access a requirements database present on just one machine that is not accessible over the company network with several developers sharing this one machine on a turn-by-turn basis.
In such an environment, it becomes essential to ensure that unauthorized individuals do not make changes to the requirements database.

RDT therefore aims at supporting user management to ensure that only authorized users can access and / or modify requirements this requirements data. The tool aims at supporting addition, modification and deletion of user logins and at allowing controlled access to the requirements database depending on user role. For example, only a user with administrative privileges can add other users to the system and only users with the appropriate privileges can add, edit and delete requirements.
The user privileges and administrative data is made persistent by storing them in the same database (but in a different database table) as the requirements. This would ensure that user management is on a per project basis.

· Report Generation
RDT also aims at supporting generation of reports indicating requirements status (which requirements have been successfully met and which pending issues require resolution) and requirements traceability (between customer and developer requirements).
· Error Reporting
RDT aims at supporting proper validation of user inputs and logging of all errors occurring during execution.

Section 3 (Requirements) clearly identifies and details the exact attributes pertaining to customer and development requirements, users and status reports.

1.2 The Context of RDT
The following context diagram describes the kind of interactions RDT has with its immediate environment.
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Figure 1 - Context Diagram for RDT

As shown, RDT interacts with the user by accepting inputs pertaining to user administration, requirements and reports through a graphical user interface. It also uses this graphical user interface to convey program output including errors.
RDT also interacts with the file system to access the xml configuration file and to save generated reports.
RDT interacts with a database server to access the database containing the requirements and user administration information.
1.3 Partitioning RDT
The following module diagram describes how RDT’s processing can be divided amongst a number of cohesive high level modules each abstracting a specific small chunk of RDT’s functionality.
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Figure 2 – Module Diagram for RDT
As shown, the processing is divided into high level modules each intended to satisfy one or more goals of RDT. The following paragraphs describe the responsibilities of each module.

The UI module is responsible for handling all interaction with the user. It is responsible for accepting user input and displaying program output. It uses the services of Requirements Management, User Management, and Report Generation modules to service user requests pertaining to the corresponding activities. It also uses the services of the Security module to enable or disable access to functionality depending upon the role of the currently logged in user.
The User Management module is responsible for handling addition and deletion of users and updation of user attributes. It is responsible for storage and retrieval of user related data. It uses the services of the Database Management module to store and retrieve user data in the database.

The Reports Generation module is responsible for generating user readable reports indicating requirements status and requirements traceability using the stored requirements data. It uses the services of the Requirements Management module to retrieve requirements data.
The Requirements Management module is responsible for handling addition, deletion of requirements and updation of requirement attributes. It uses the services of the Database Management module to store and retrieve requirements data in the database.

The Security module is responsible for performing user login and authentication. It is also responsible for allowing or denying access to a particular RDT feature based on the currently logged in user’s role. It uses the services of the User Management module to retrieve user data from the database.
The Database Management module is responsible for storage and retrieval of data from the database.
2. Reference Documents
This section lists the documents that this document uses as reference.

2.1 Customer A-Specification

CSE774 Project #1 – Requirements Database, fall 2004
3. Requirements
This section details the software requirements for RDT. Each ‘shall’ in this section describes a contractual obligation that the developers of RDT have to its customer(s).

The functioning and performance of RDT are first described in terms of data flows and processes. This is followed by a discussion of the physical structure of the code to be developed and the development environment that will be used during the design and development phase for RDT.
3.1 Functional Requirements
This section describes the different functionalities that RDT must provide. The description is in terms of the processing and data flows detailed in the data flow diagrams.
Processing for the RDT is divided into three major processes namely – Startup, Requirements Processing and User Administration. Each process is responsible for a set of requirements, as described further in this section.
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Figure 3 – Data Flow Diagram 1 for RDT

3.1.1 Startup

The Startup process is responsible for carrying out all the processing that is required for properly initializing execution of RDT. It accepts from the user the name of the xml configuration file that identifies the database containing the requirements and user administration data for a given software development project. It also performs user authentication by accepting login information from the user.

As shown in the following data flow diagram, the processing of the Startup process is further divided amongst two sub-processes namely Config Management and Authentication.
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Figure 4 – Data Flow Diagram 1.1 for RDT

3.1.1.1 Config Management
The Config Management process is responsible for allowing the user to configure RDT so that it can operate on the requirement and user administration data for a given software development project. It achieves this by accepting from the user an xml configuration file that contains all the attributes that are necessary to make a connection to the database that stores this data.
3.1.1.1.1 Inputs

· config filename
This message contains the user specified path of the xml configuration file.

· config inputs

This message contains the user supplied information required in order to build a new xml configuration file including the name of the database and the name of the database server on which this database resides.

· file text
This message contains text data present in the xml configuration file. This text identifies the database containing the requirements and user administration data for a given software development project.
3.1.1.1.2 Processing

The Config Management process shall accept from the user the path of an xml configuration file. The file contains the various parameters that identify the database containing the requirements and user administration data for a given software development project.
The chief amongst these parameters is the name of the database server on which this database resides and the name of the database itself. Other parameters required include the port number on which the database connection is to be made and the username and password of a valid database user for authentication purposes.
The Config Management process shall allow the user to create a new configuration file through the application on supplying all the required parameters including the name of the database and the name of the database server on which this database resides. For such a newly created configuration file, it shall also create a new blank database with the specified name in case it does not exist already in the specified database server.

It shall also ensure that RDT functionality related to Requirements Management and User Administration cannot be accessed unless the user supplies a valid xml configuration file.
The Config Management process shall send an error message to the graphical user interface, in the case of any errors occurring - for example, if the path of the configuration file supplied by the user is incorrect or if the formatting of the xml configuration file is incorrect or if database creation fails for a new configuration file.

3.1.1.1.3 Outputs

· filename
This message contains the path of the xml configuration file.

· error data

This message contains information regarding the nature of error that has occurred - for example, invalid file path for xml configuration file.

· queries

This message contains the sql queries for creating a new database with blank user administration and requirements tables in the database server.

· database info

This message contains information regarding the database that contains the requirements and user administration data - including the name of the database server on which this database resides and the name of the database itself.
3.1.1.2 Authentication

The Authentication process is responsible for performing user login (authentication) and logout. Authentication is performed by matching user supplied login name and password against the user data present in the database.
3.1.1.2.1 Inputs

· login commands
This message represents the login and logout commands issued by the user. The login command comprises a login name and a password.
· data

This message contains the data retrieved from the database in response to the sql queries sent to the database server. In this case, it contains information regarding whether the user login information found a match in the user administration database.
3.1.1.2.2 Processing
The Authentication process shall accept a username and password from the user and authenticate the user by validating this information against the user administration data present in the database.
It shall also ensure that RDT functionality related to Requirements Management and User Administration cannot be accessed unless the user supplies valid login information.

The Authentication process shall display on the screen the name of the currently logged in user (retrieved from the user administration data present in the database).
The Authentication process shall also support user logout in such a way that RDT returns to the state it was in at the time of startup once the user selects this option i.e. the user shall no longer have access to any requirements or user administration database through RDT.
It shall send an error message to the graphical user interface, in case of any errors occurring - for example, if the login information supplied by the user is invalid or if the Authentication process is unable to establish a connection to the database.
3.1.1.2.3 Outputs

· login data

This message contains the name of the currently logged in user.
· queries

This message contains the sql queries for establishing a connection with and performing data storage and retrieval operations on the database.
· user data

This message contains complete details regarding the user who is currently logged in (including user role and privileges).
· error data

This message contains information regarding the nature of error that has occurred - for example, invalid user login.
3.1.2 Requirements Processing
Requirements Processing is responsible for carrying out all the processing that is required for supporting addition, modification and deletion of requirements into the requirements database. It is also responsible for providing the user searchable and sortable views of the requirements database and for allowing the user to generate text reports detailing the requirements data.

As shown in the following data flow diagram, the processing of Requirements Processing is further divided amongst three sub-processes namely Report Generation, Requirements Manipulation and Requirements Display.
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Figure 5 – Data Flow Diagram 1.2 for RDT
3.1.2.1 Report Generation

The Report Generation process is responsible for generating two types of text reports, namely traceability reports and project status reports. The reports are stored to files whose path is specified by the user.
The traceability report contains information regarding the mapping between customer requirements and development requirements and also identifies derived requirements that cannot be traced back to customer requirements.

The project status report contains information regarding the completion status of the project as regards the design and implementation of the various development issues including whether issues associated with each requirement have been resolved.
All users can generate reports irrespective of their user privileges.

3.1.2.1.1 Inputs

· report generation commands

This message represents the user issued commands to generate a traceability report or a project status report. The contents of these commands include the path of the file to which the report should be written.
· database info

This message contains information regarding the database containing the requirements and user administration data - including the name of the database server on which this database resides and the name of the database itself.

· data
This message contains the data retrieved from the database in response to the sql queries sent to the database server. In this case, it contains the requirements data required in order to generate traceability reports and status reports.
3.1.2.1.2 Processing

The Report Generation process shall allow the user to generate two types of reports, namely

· traceability report

· project status report
It shall accept from the user the path to a text file where this report shall be stored once generated.
It shall then access the requirements database and (using the requirements data present therein), generate the corresponding report and save it to the specified file.

It shall send an error message to the graphical user interface in case of any error occurring – for example, if the path supplied by the user is incorrect or if the Report Generation process can not establish a connection to the database.

3.1.2.1.3 Output
· filename

This message contains the path of the report files.
· file text

This message contains the report text that is to be written to the report file.

· queries

This message contains the sql queries for establishing a connection with and performing data storage and retrieval operations on the database.

· error data
This message contains information regarding the nature of error that has occurred - for example, invalid path for report file.
3.1.2.2 Requirements Manipulation

The Requirements Manipulation module is responsible for addition, deletion and updation of requirements to the requirements database. The various attributes that together comprise a requirement are supplied by the user. The Requirements Manipulation process is responsible for making this requirements data persistent. Requirements Manipulation is also responsible for ensuring that users can add, modify or delete requirements only if they have the privileges to do so.
3.1.2.2.1 Inputs

· requirement manipulation inputs and commands

This message represents the commands issued by the user to add, modify or delete requirements and issues. The contents of these commands also include the various requirement attributes.

· database info
This message contains information regarding the database containing the requirements and user administration data - including the name of the database server on which this database resides and the name of the database itself.

· user data

This message contains complete details regarding the user who is currently logged in (including user role and privileges).

· data

This message contains the data retrieved from the database in response to the sql queries sent to the database server. In this case, it contains the requirements data required in order to perform manipulations on the same.
3.1.2.2.2 Processing

The Requirements Manipulation process shall allow the user to add new requirement items by accepting from the user the following requirement attributes for each new requirement item that is to be added
· requirement type (customer requirement / development requirement)

· requirement title (single-line text title for the requirement)

· one or more keywords (individual words that highlight some aspect of the requirement which are looked up when a keyword search is performed)
· requirement description (multi-line text description of the requirement identifying what the requirement promises (i.e. a shall))

· priority setting (an integer number ranging from 1-5 identifying the priority of the requirement)

· requirement status (designed / implemented / qualification tested)

The Requirements Manipulation process shall generate a development requirement number (in a consecutive order) that uniquely identifies each development requirement that is added. Similarly, it shall generate a customer requirement number (in a consecutive order) that uniquely identifies each customer requirement.
The Requirements Manipulation process shall associate with each requirement a time-date stamp indicating creation time and another identifying indicating the time when a requirement was last modified and automatically update these fields whenever a new requirement is added or an existing requirement is modified.

For each development requirement the Requirements Manipulation process shall allow the user to specify the allocation type for the requirement (i.e. whether the requirement is a derived requirement or an allocated requirement and the name of the customer requirement to which it is allocated in case it is an allocated requirement).

For each requirement it shall also allow the user to add one or more issues by accepting from the user the following issue attributes
· issue name (single-line title for issue)
· issue description (multi-line description of the exact issue details)

· priority setting (an integer number ranging from 1-5 identifying the priority for the resolution of the issue)

· issue status (open (un-resolved) / closed (resolved))

The Requirements Manipulation process shall allow the user to delete and modify requirements.
It shall also allow the user to delete and modify issues.
The Requirements Manipulation process shall make all the requirements data persistent by storing it in a persistent relational database.

It shall also ensure that a user who does not have the privileges to add, modify or delete requirements and issues will not be allowed to do so.

The Requirements Manipulation process shall send an error message to the graphical user interface, in case of any error occurring - for example if the user supplies invalid data (for example, the user specifies a requirement with the same title as another) or if the Requirements Manipulation process can not establish a connection to the database.
3.1.2.2.3 Outputs

· queries

This message contains the sql queries for establishing a connection with and performing data storage and retrieval operations on the database.

· error data

This message contains information regarding the nature of error that has occurred - for example, the user specified a requirement with the same title as another.
· requirements data
This message contains the requirements data that is actually displayed on the screen.
3.1.2.3 Requirements Display

The Requirements Display process is responsible for providing a searchable and sortable view of the requirements database to the user. All users are allowed to view, search and sort this requirements data irrespective of their user privileges.
3.1.2.3.1 Inputs

· requirements display inputs and commands

This message represents the commands issued by the user to view requirements data and to search and sort this requirements data.
· database info

This message contains information regarding the database containing the requirements and user administration data - including the name of the database server on which this database resides and the name of the database itself.

· data

This message contains the data retrieved from the database in response to the sql queries sent to the database server. In this case, it contains the requirements data required in order to perform manipulations on the same.
3.1.2.3.2 Processing

Once configuration and user authentication are complete, the Requirements Display process shall read from the database and retrieve the requirements data present therein.
The Requirements Display process shall provide to the user two views of this retrieved requirements data, namely –
· A list view where all non-text fields (except the requirement title) corresponding to each requirement are displayed (one line per requirement).

· A text view where one requirement (selected by the user on the list view) is displayed in its entirety along with all the associated issues. Each issue is also displayed in its entirety.

It shall support paging or scrolling in the list view described above to ensure that all requirements can be viewed.

The Requirements Display process shall support filtering the list view by searching for specific requirements on the basis of either any combination of the following
· keywords

· fragments of the requirement title

· range of creation time-date stamps

· range of last modification time-date stamps

· requirement number range

The Requirements Display process shall support sorting the list view (whether filtered or otherwise) on either one of the following fields
· requirement number
· requirement title

· creation time-date stamp

· last modification time-date stamp

· priority setting of requirement
· priority setting of issues within the requirements

The Requirements Display shall ensure that the filtered or sorted list view behaves in a manner consistent with the original (unfiltered and unsorted) list view i.e. the user can select any requirement in the sorted or filtered list view and view the text view for this requirement.
The Requirements Display process shall ensure that the user can switch back and forth between list view and text view. The Requirements Display process shall also ensure that the user can switch back to the original list view displaying all the requirements from a filtered list view.

The Requirements Display process shall send an error message to the graphical user interface, in case of any error occurring - for example if the user supplies invalid time-date stamp ranges for filtering or if the Requirements Display process can not establish a connection to the database.

3.1.2.3.3 Outputs

· queries

This message contains the sql queries for establishing a connection with and performing data storage and retrieval operations on the database.

· error data

This message contains information regarding the nature of error that has occurred - for example, the user supplied invalid time-date stamp ranges for filtering.
· requirements data

This message contains the requirements data that is actually displayed on the screen.
3.1.3 User Administration
The User Administration process is responsible for addition, modification and deletion of user login information. Each user login is characterized by a login name, password, name of user, team of the user and a role identifying the privileges that the user is entitled to. The functionality provided by this process can be accessed only by an administrator user having these privileges.
3.1.3.1 Inputs

· user admin inputs and commands
This message represents the commands issued by the administrator to add, modify or delete user logins. The contents of these commands also include the various user login attributes.

· database info

This message contains information regarding the database containing the requirements and user administration data - including the name of the database server on which this database resides and the name of the database itself.

· user data

This message contains complete details regarding the user who is currently logged in (including user role and privileges).

· data

This message contains the data retrieved from the database in response to the sql queries sent to the database server. In this case, it contains the requirements data required in order to perform manipulations on the same.
4 Processing

The User Administration process shall allow the administrator to add new user logins by accepting from the administrator the following attributes for each new user login that is to be added

· login name
· password
· name of user (full name of user)
· team (software development team to which user belongs)
· role (administrator / general user / user with privileges to add, modify and delete requirements)

It shall make the user login data persistent by storing it in a relational database.

It shall encrypt the password before it is stored to ensure that someone accessing the database from outside the application does not get access to a user login.

The User Administration process shall allow the administrator to delete and modify user logins.

It shall ensure that only an administrator (a user with role administrator) can add modify or delete user logins.
The User Administration process shall send an error message to the graphical user interface for any processing error that occurs – for example, if the administrator tries to add a new user with the same login name as that of an existing user login.

3.1.3.3 Outputs

· user admin data

This message contains the user administration data that is actually displayed on the screen.
· queries

This message contains the sql queries for establishing a connection with and performing data storage and retrieval operations on the database.

· error data
This message contains information regarding the nature of error that has occurred - for example, the administrator tried to add a new user with the same login name as that of an already existing user.

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

3.2.1 Physical Structure

The RDT 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 single public test () function that returns true if all internal tests are successful, otherwise false

· 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.

NOTE:
The above two requirements are not functional requirements even though they describe the system behavior in a way. Their purpose is to ensure that each module can be easily unit tested and will only be used during the development and maintenance phase of the project. In other words, there is no support for the users of RDT use these test facilities. It is only the developers of RDT who will use it during the development phase.
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, version 1.1.4322 and the Windows XP Professional operating system, version 2002, service pack 1.
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

	config filename
	Contains path of the xml configuration file
	1, 1.1

	config inputs
	Contains all the information required for building a new xml configuration file
	1, 1.1

	file text
	Contains text data present in the xml configuration file or a report file
	1, 1.1

	file name
	Contains name of the xml configuration file or a report file
	1, 1.1, 1.2

	error data
	Contains information regarding the nature of the error that has occurred
	1, 1.1, 1.2

	queries
	Contains sql queries for performing data storage and retrieval operations on the database
	1, 1.1, 1.2

	data
	Contains the data retrieved from the database in response to the sql queries sent to the database server
	1, 1.1, 1.2

	database info
	Contains information regarding the database including the name of the database and the name of the server on which it resides
	1, 1.1, 1.2

	login commands
	Contains login and logout commands issued by user
	1, 1.1

	login data
	Contains name of currently logged in user
	1, 1.1

	user data
	Contains complete details regarding currently logged in user (including user role and privileges)
	1, 1.1, 1.2

	requirements inputs and commands
	{report generation commands, requirements manipulation inputs and commands, requirements display inputs and commands}
	1, 1.2

	report generation commands
	Contains user issued commands to generate a traceability report or a project status report
	1.2

	requirements manipulation inputs and commands
	Contains user issued commands to add, modify or delete requirements and issues.
	1.2

	requirements display inputs and commands
	Contains user issued commands to view requirements data and to search and sort this data.
	1.2

	requirements data
	Contains the requirements data that is actually displayed on the screen
	1, 1.2

	user admin inputs and commands
	Contains user issued commands to add, modify and delete user logins
	1

	user admin data
	Contains the user administration data that is actually displayed on the screen
	


5 Requirements Traceability Matrix
	B-Specification
	A-Specification
	Comment

	3.1.1.1.2a
	Derived
	Accept path to xml configuration file

	3.1.1.1.2b
	Derived
	Create new configuration file

	3.1.1.1.2c
	Derived
	Create new blank database

	3.1.1.1.2d
	Derived
	Do not allow access to requirements data or user administration features unless valid configuration file is supplied

	3.1.1.1.2e
	Derived
	Send error message on invalid configuration inputs and other configuration errors

	3.1.1.2.2a
	Derived
	Authenticate user login

	3.1.1.2.2b
	Derived
	Do not allow access to requirements data or user administration features unless valid user login is supplied

	3.1.1.2.2c
	Derived
	Display name of currently logged in user

	3.1.1.2.2d
	Derived
	Support user logout

	3.1.1.2.2e
	Derived
	Send error message on invalid login inputs and other authentication errors

	3.1.2.1.2a
	Derived
	Allow selection of report type

	3.1.2.1.2b
	Derived
	Accept path for report to be generated

	3.1.2.1.2c
	Derived
	Access database, generate and save report

	3.1.2.1.2d
	Derived
	Send error message on invalid input path or other report generation errors

	3.1.2.2.2a
	2,4
	Allow addition of a new requirement

	3.1.2.2.2b
	3
	Generate development requirement numbers in consecutive order

	3.1.2.2.2c
	3
	Generate customer requirement numbers in consecutive order

	3.1.2.2.2d
	Derived
	Generate time-date stamps for creation and last modification time of each requirement

	3.1.2.2.2e
	2,3
	Allow allocation of a development requirement to a customer requirement

	3.1.2.2.2f
	4
	Allow addition of new issue

	3.1.2.2.2g
	4
	Allow deletion and modification of requirements

	3.1.2.2.2h
	4
	Allow deletion and modification of issues

	3.1.2.2.2i
	1
	Make requirements data persistent

	3.1.2.2.2j
	Derived
	Allow only authorized users to perform addition, deletion and modification 

	3.1.2.2.2k
	Derived
	Send error messages on invalid user operations or other requirements manipulation errors

	3.1.2.3.2a
	1
	Read requirements data from database

	3.1.2.3.2b
	5
	Provide a list view and a text view of the requirements data

	3.1.2.3.2c
	6
	Support paging or scrolling in list view

	3.1.2.3.2d
	7
	Support searching the list view

	3.1.2.3.2e
	8
	Support sorting the list view

	3.1.2.3.2f
	Derived
	Support same operations in filtered or sorted list view as the original list view

	3.1.2.3.2g
	Derived
	Support switching back and forth between views

	3.1.2.3.2h
	Derived
	Send error messages on invalid user operations, invalid search and sort inputs or other requirements display errors

	3.1.3.2a
	Derived
	Allow addition of new user logins

	3.1.3.2b
	Derived
	Make user administration data persistent

	3.1.3.2c
	Derived
	Encrypt passwords

	3.1.3.2d
	Derived
	Allow deletion and modification of user logins

	3.1.3.2e
	Derived
	Allow only administrator to add, modify or delete user logins

	3.1.3.2f
	Derived
	Send error messages on invalid administrator inputs or other user administration errors

	3.2.1a
	9
	At least 3 modules

	3.2.1b
	Derived
	Module structure, module elements, presence of prologue and maintenance page

	3.2.1c
	9
	Presence of test interface

	3.2.1d
	10
	Presence of test stub

	3.2.1e
	10
	Test stub uses test interface

	3.2.1f
	Derived
	Structure of module prologue

	3.2.2a
	Derived
	Compiler, platform and database server to be used
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