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1. Introduction

It is no secret that poorly understood user requirements and uncontrolled scope creep lead to many software project failures. Software Project teams traditionally document their requirements in structured SRS1  documents. However, a document- based specification management has some limitations as below:

· It’s difficult to keep it current.

· It’s not easy to communicate changes to the affected team members.

· It’s difficult to store supplementary information about specific requirements.

· Issues and priority level associated with each requirement are dynamic making a living requirements document, unmanageable.

This necessitates a requirements management tool that stores requirements and related information in a multi-user database store. This document provides Software Requirements Specifications for SpecHarness, a requirements management framework tool that serves the quest for quality requirements management.  

Fig 1. Software Development Process


SpecHarness facilitates capturing and storing A Level specifications2 , B Level specifications3 ,and related issues with associated priority. It provides options for adding a requirement, editing an existing requirement or deleting a requirement. Given the fact that software development process is ever evolving, SpecHarness is an indispensable tool to any software development organization for an efficient requirements management.


1 -  Software Requirements Specifications   

2 -  Customer Requirements
3 -  Development Requirements

1.1. Goal of SpecHarness

What is Requirements Management ?

Requirements are capabilities and objectives to which any product or service should conform. Requirements management is the process of eliciting, documenting, organizing, and tracking requirements and communicating this information across the various stakeholders and the project team. It ensures that refinements and unanticipated changes are dealt with during the project life-cycle, with a view towards the overall quality of the resultant service or product.

Fig 2. Stages in Requirements Management           
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Why SpecHarness?
A general survey of some 300 projects across car manufacturing, telecoms and aerospace industries indicated that the main cause of failures were management and requirements issues. Five of the top eight issues were related to poor handling of requirements. 

For software projects4, according to the Standish Group, 31% of software projects are cancelled before the product is delivered to the customers, while 53% cost 189% or more of their original budgets. 


4 -  Facts and figures reference     
          http://www.ogc.gov.uk/sdtoolkit/reference/deliverylifecycle/index.html
40-60% of the software defects and failures being attributed to poor requirements, thus reflecting extent of the problem and the need to identify, communicate and manage project requirements.

A project that fulfils its requirements is by definition a success.SpecHarness ensures quality requirements by housing them in a database store and by making them as adaptive as possible to the evolving product.SpecHarness provide fresh insights and improves the conceptualization of the end product or service. 

1.2. Features of SpecHarness

This architecture focuses on providing the following features:

· Specifications Server

The primary intent of SpecHarness is to store A Level Specifications, B Level Specifications and the issues associated with each requirement in a repository. Specifications Server provides capability to address each requirement by an id or title, to attach issue statements with each requirement along with the corresponding status and to stamp each requirement with a creation and access date and time. It provides options to do self-test. For instance, tests can be performed against proper database connections, or on concurrent updates to the database store.

· Specifications Management

SpecHarness provides an effective user interface where in a user can add new requirements and issues at any time. The user will be able to edit any existing requirement or edit issues associated with each requirement. Any requirement can be deleted. SpecHarness requires pertinent authentication and authorization before allowing any user or RI5 to access or to make changes to the specifications repository.

· Specifications View

SpecHarness provides an option for the user to view the requirements database using the list view, which lists all the requirements with the non-text fields, or using the text view which displays all the requirements and the issues corresponding to each requirement.


5 –  Responsible Individual     

· Spec Track

SpecHarness provides controls to search for all requirements that match specified keywords, title fragment or number range. It allows sorting of requirements by id, title, creation date, last modified date or priority.

· Report Generator

A user might want to refer to query results for evaluation purposes. SpecHarness allows a user to save the results of queries made on the repository in a file. 

· Requirements Traceability

Relationships between requirements can be tracked to verify that high-level requirements are represented in the detailed software requirement specifications. Querying these relationships provides coverage analysis to ensure completeness and to make sure that time is not wasted building some part of the system that is not fulfilling any need. SpecHarness facilitates producing a requirements traceability matrix for user display and then to save it as a report.

1.3. Architecture

SpecHarness provides a simple and effective requirements management framework .It plays a significant role in the success of a project in a highly dynamic environment, in which requirements are incomplete in the beginning, customer requirements and project constraints are changing constantly, time pressure is prevailing and high risks are present. Its goal is to provide facilities to capture and store customer requirements, development requirements and issues associated with requirements in a database store. The database store could be a SQL server database or an XML file. It also provides features to add, edit or delete requirements. Requirements in the repository could be tracked using search parameters. SpecHarness provides options to sort the requirements based on id, title, date or priority and to generate reports using the query results. A self-test can be performed using SpecHarness.

1.3.1. Context Diagram

The context diagram for SpecHarness depicts the interaction of the Requirements Program with the external environment.
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Fig 3.  Context Diagram for SpecHarness


· SpecHarnness communicates with its external sources and sinks .It accepts requirements database filename from the command line. The other user inputs from GUI include commands, requirements data to be added, modified or issue data to be inserted, search, sort and other input parameters.

· The results of processing user requests are displayed on GUI.All the requirements or specific requirements based on search data are displayed along with the issues associated, on the selected view format (List or Text View).Warning and error messages are displayed.
· SpecHarness uses the services of File System, as it is a file access dominant application. It reads from the database file for display purposes and it writes data to file when requested. All changes made to the database store are persistent.

1.3.2. Modular Architecture

The modular architecture of SpecHarness includes Executive, SpecServer, DataManager, SpecTracker, SpecDisplay, SecurityMonitor, UserInfoManager and ReportGenerator.The diagram below shows the top-level partitions of SpecHarness.
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Responsibilites:

· Executive module is the top-level module that accepts user requests for SpecHarness framework. It initiates the main GUI form and all the form controls. It depends on the services provided by lower level modules to process the user commands.

· Executive has the major responsibility of responding to all the events triggered by the controls provided on the form. It is the user interface module. It calls the appropriate module whenever a user request has to be handled.  

· In all, Executive serves the purpose of responding to user inputs and oversees the working of all the modules in the system .It primarily depends on SpecServer to process user commands and data. 
SpecServer

Responsibilites:

· SpecServer is responsible for accepting user requests from the Executive module and for delegating the processing to appropriate lower level modules.
· It uses the services of DataManager, SpecTracker, SpecDisplay, ReportGenerator, SecurityMonitor and UserInfoManager to handle user requests.

· It delegates and utilizes the services offered by lower level modules to ensure user authentication, to manage users of project databases, to add, edit or delete requirements from a database store, to search and sort requirements, to perform self-test, to display query results and to generate reports.

DataManager

Responsibilites:

· DataManager accepts user commands and data from SpecServer module. It is responsible for managing requirements database store.

· It adds requirements (customer or developer requirements) and related issues to the specifications repository. It accepts modifications to a requirement and deletes a requirement if requested to do so.

· It uses the services of FileHandler module to access the database store. All changes made to the database store are persistent.

SpecTracker

Responsibilites:

· This module tracks a requirement(s) based on the search parameters provided by the user. The search parameters include keywords, title fragment or number range.
· SpecTracker is responsible for responding to sort requests. It aids SpecServer module in displaying selected requirements sorted on id, title, creation date, last modified date or priority. 
· It uses the services of FileHandler to search for requirements or to sort requirements in the database store and provides an interface to SpecServer.
SpecDisplay

Responsibilites:

· SpecDisplay provides an interface to display output on GUI.It further uses two other sub modules namely, SpecListView and SpecTestView.It displays requirements traceability matrix on demand.
· The results of query returned from SpecTracker are used by SpecDisplay module. It offers two forms of display, a list view, which displays a list of requirements with non-text fields, and a text view, which displays all the requirements and the corresponding issues.
· SpecDisplay module offers display services to SpecServer and utilizes the services of FileHandler to access the database store.
ReportManager

Responsibilites:
· ReportManager serves the purpose of generating reports. It uses the input from SpecServer module to write reports to a file and save it in the requested location.
· The type of report generated depends on the user input. The report could be query results or it could be a requirements traceability matrix. ReportManager uses the services of FileHandler to write reports to files.
SecurityMonitor

Responsibilites:

· SecurityMonitor is responsible for authentication and authorization of users. SpecServer uses the services offered by this module to ensure appropriate access to the database store.
· It uses the services offered by FileHandler module for file operations.
UserInfoManager

Responsibilites:

· UserInfoManager is responsible for providing an interface to manage user information. User information can be accessed only if a user has administrator privileges.
· SpecServer uses the services of UserInfoManager to add user login information, to add or modify user information including access rights. UserInfoManager uses the services of FileHandler to access user information store.
FileHandler

Responsibilites:

· The FileHandler module is used for file operations. It is responsible for opening files and reading from them, and storing newly created files onto disk.   

· DataManager, SpecTracker, SpecDisplay, ReportGenerator, SecurityMonitor and UserInfoManager modules use the methods provided by FileHandler to do file operations.

2. Reference Documents

a. Successful Project Delivery:

· http://www.ogc.gov.uk/sdtoolkit/keyissues/delivery/pocketbook_27-8-02.pdf
b. Requirements Management:

· http://www.ogc.gov.uk/sdtoolkit/reference/deliverylifecycle/reqments_mgmt.htm
c. Requirements by Collaboration: Workshops for Defining Needs

· http://www.awprofessional.com/bookstore/product.asp?isbn=0201786060&redir=1
d. Software Requirements Specifications:

· IEEE/ANSI 830-1993, 'IEEE Recommended Practice for Software Requirements Specifications'.

· http://www.processimpact.com/process_assets/srs_template.doc
· 'Standards Guidelines and Examples of System and Software Requirements Engineering', IEEE Computer Society. 1991.

e. Requirement Traceability Matrix:

· http://www.jiludwig.com/Traceability_Matrix_Structure.html
f. Agile Modeling:

· Martin Fowler page - http://www.martinfowler.com/
· Official Agile Modeling page - http://www.agilemodeling.com/
2.1. Customer A –Specification

        Project#1 – Requirements Database, Monday 30 August, 2004.

3. Requirements

This section layout the processing structure for SpecHarness.All the processes that collaborate to satisfy all software requirements are identified here. Processing for SpecHarness program include UI Processing, Data Store Processing, Report Generation Processing, UserInfo Processing, Test Processing and Display Processing. Each of these processes is responsible for a set of requirements as described below.
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3.1. Functional Requirements

The following sections describe the activities required of SpecHarness.

3.1.1. UI Processing

UI processing is responsible for initiating the execution, accepting user inputs, ensuring authentication of data store access when the application is started, forming data store queries based on user commands, and delegating the execution of queries along with respective input to appropriate process. It also checks for validity of user input fields.

3.1.1.1. Inputs
· Database filename to be used along with the path specification.

· Requirements data to be used while adding, editing, searching or sorting data to the data store.

· User input includes search and sort parameters, user login, password, user information management data for administrative purposes, report log file name and path input.

· Commands message include user-supplied commands for data store related queries, user authentication and administration requests, and generating reports, performing tests, displaying data items from the data store.

· Authentication reply messages from user info processing.

3.1.1.2. Processing

· Shall accept user login information and ensure authentication before processing all other user commands.
· Shall accept user data including type, title, keywords, time-date stamps, a multi-line text description, and priority setting for a new customer or development requirement.
· Shall accept allocation information (allocated or derived) for each development requirement.
· Shall accept a database filename, requirement data and other input from the user and Shall send error messages to the output if required input fields are null.
· Shall provide an interface6 to form queries for data store accesses and to delegate them to appropriate processing modules based on the command along with necessary user input data.
3.1.1.3. Outputs

· UI Processing sends an Authentication Request command along with user login information (User Login Query) or an Admin command with user information management data (User Mgmt Query) with data store file name and input to User Info Processing.

· This process sends a Data Management command with respective query or a Spec Track command with respective query with data store file name and input to Data Store Processing. 

· UI processing sends Generate Report command with log file information to Report Generation process.

· This process sends Test command to initiate test execution to Test Processing.

· This process sends errors to the output and contains a description of the nature of the error. Eg: Invalid requirement type entry.

3.1.2. Data Store Processing

Data Store Processing is responsible for acting on all specifications data store related queries and for producing resultant data items for display and logging purposes. It allows addition, modification and removal of data items of the data store. It searches and sorts requirements based on the given input and data. It ensures that all changes made to the data store are persistent. These activities are carried in two sub – processes as shown in Data Flow Diagram 1.2

6 -   An interface in C++ is an abstract base class. C# has an interface keyword.   
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3.1.2.1. Data Management

This sub process opens a requirements database file and adds, modifies or removes data items. It sends the updated results for display. It ensures persistent storage of data items.
3.1.2.1.1. Inputs

· db filename, database filename to be used along with the path specification.

· user input necessary for execution of query.

· Query to add, edit or delete data items from the data store.

· file text, data read from the data store.
· Data Management command that initiates the process.

3.1.2.1.2. Processing

· Shall read from a database file specified and use the data from the file for processing queries. 
· Shall accept from the user a request to add a new requirement in either customer specification category or development specification category
· Shall support addition, modification of requirements and multi-line issue text, deletion of a requirement if the user has appropriate privileges and Shall generate consecutive item numbers as integers for newly added requirements.
·  All changes made to the data store Shall be persistent.
· Shall send error messages to the output (eg.invalid path) and   create a new database file if none exists, with user consent and input.
3.1.2.1.3. Outputs
· Data Query Results are sent to Report Generation process for logging purposes and to Display process for display.
· All changes to the data store are sent as file text with the corresponding file to be written to File System.
· Error messages that occur during processing are sent to the standard output.
3.1.2.2. Spec Track

This sub process opens a requirements database file, searches or sorts requirements. It sends the updated results for display.  
3.1.2.2.1. Inputs

· db filename, database filename to be used along with the path specification.

· user input necessary for execution of query.

· Query to search or sort items from the data store.

· file text, data read from the data store.

· Spec Track command that initiates the process.

3.1.2.2.2. Processing

· Shall read from a database file specified and use the data from the file for processing queries. 
· Shall support searching of requirements by title fragment, keyword, time/date range or number range.
· Shall support sorting of requirements by number, title, creation date, modification date or priority.
· Shall send errors that might occur in the processing to the output (eg.unable to open the file).
3.1.2.2.3. Outputs

· Data Query Results are sent to Report Generation process for logging purposes and to Display process for display.

· Error messages that occur during processing are sent to the standard output.
3.1.3. User Info Processing

User Info Processing is responsible for acting on all user information data store related queries and for producing resultant data items for display purposes. It allows addition, modification and removal of user login information of the data store with appropriate privileges. It ensures that all changes made to the data store are persistent. It searches the data store for user information to ensure authentication. These activities are carried in two sub – processes as shown in Data Flow Diagram 1.3
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3.1.3.1. User Info Management

This sub process opens a user information database file and adds, modifies or removes data items. It sends the updated results for display. It ensures persistent storage of data items.
3.1.3.1.1. Inputs

· db filename, database filename to be used along with the path specification.

· user input necessary for execution of query.

· User Mgmt  Query to add, edit or delete data items from the data store.

· file text, data read from the data store.

· Admin command that initiates the process.

3.1.3.1.2. Processing

· Shall read from a database file specified and use the data from the file for processing queries. 
· Shall support addition, modification or deletion data items in the user information data store by the user with administrative privileges.
·  All changes made to the data store Shall be persistent.
· Shall send error messages to the output (eg.invalid path) and   create a new database file if none exists, with user consent and input.
3.1.3.1.3. Outputs

· User Query Results are sent to Display process for display.

· All changes to the data store are sent as file text with the corresponding file to be written to File System.

· Error messages that occur during processing are sent to the standard output.
3.1.3.2. Authentication

This sub process opens a user information database file, searches for user information to ensure authentication. It sends reply messages for further user request processing.
3.1.3.2.1. Inputs

· db filename, database filename to be used along with the path specification.

· user input necessary for execution of query.

· User Login Query to search or user information in the data store.

· file text, data read from the data store.

· Authentication Request command that initiates the process.

3.1.3.2.2. Processing

· Shall read from a database file specified and use the data from the file for processing queries. 
· Shall support searching of user login information with the user input and Shall hold authentication result state until another authentication prompt.
· Shall send authentication results for display and further input processing.

· Shall send errors that might occur in the processing to the output (eg.unable to open the file).
3.1.3.2.3. Outputs

· Authentication reply messages are sent to UI processing and to Display process for display.

· Error messages that occur during processing are sent to the standard output.
3.1.4. Report Generation

Report Generation holds responsibility for checking for a valid file input and for writing query logs to a text file.

3.1.4.1. Inputs

· log file information specifies the name of the file and file path.

· Generate Report command that initiates the report generation process.

· Data Query Results that contain specific requirements based on a user query (For Eg. search, sort or requirements traceability matrix).

3.1.4.2. Processing

· Shall write formatted output to a user -specified text file using data query results.
· Shall append data to the file if the file specified already exists in the path or else create a new file for writing.
· Shall send an error message to the output if the path specified is not found or if the write attempt fails.

3.1.4.3. Outputs

· This process sends the name of the file to the File System to open the file and sends the data to be written to the file.

· Report Generation sends error messages to the output, eg. Invalid path.

3.1.5. Test Processing

This process is responsible for execution of a series of internal tests on SpecHarness and for providing the test results.

3.1.5.1. Inputs

· Test command, which initiates test execution.

3.1.5.2. Processing

· Shall provide an interface Testable for testing purposes with a single public bool test () function.

· Shall make every class in the program, derive from Testable and implement the public bool test () function using an adequate number of helper test functions.

· Shall call each module's test function to run built-in tests on Test command and Shall send error messages to the output, for e.g. Exception during test execution.

· Each module Shall provide a test stub that uses its public test() function and displays results showing that all required functionality is correctly implemented
· All test results Shall be classified as ‘passed’, ’failed’ or ‘error in execution’. 

3.1.5.3. Outputs

· This process sends test result messages to Display Processing.

· This process sends error messages to the output.

3.1.6. Display Processing

Display processing is responsible for providing a default list view, and for displaying query results (data items) in a list or text view. It displays authentication messages and test results using suitable format.

3.1.6.1. Inputs

· Data Query Results and User Query Results that contain data items for display purposes.

· Authentication reply messages that confirms or declines user authentication.

· test result messages that contain test execution summary.

3.1.6.2. Processing

· Shall provide a display interface with at least two derived classes defining different views: A list view, with all non-text fields displayed one line per requirement and a text view, displaying the requirements and possibly issue text for any selected requirement.

· The list view Shall show all requirements, using scrolling or paging as the default display behavior.

· Shall use suitable formatting for display of authentication, user query and test results and Shall send any error messages in the display processing to the output.   

3.1.6.3. Outputs

· This process sends formatted data items, other messages involving authentication and tests, and error messages to the output.
3.2. Process Requirements

The process requirements specify the physical structure of the code developed and the environment where it must operate.

3.2.1.  Physical Structure



The SpecHarness program Shall consist of more than one module.  A module is either an executive (there is only one per program), or a server.  There may be as many server modules as deemed appropriate by the development team.  

Since all implementation will be done entirely in C#, all modules Shall consist of a single file (.cs) that contains the implementation. 

The module Shall contain the following elements:

· 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

The main function in each server module 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.

All modules Shall begin with a prologue that contains descriptions of the following elements:

· file name with a few word summary

· 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 SpecHarness program Shall compile and link from the command line using Visual Studio .NET (2003), and Shall operate under the Windows XP operating system, version 2002, service pack 1.

3.3. External Interface Requirements

This section of the specification will document all of the software and hardware interface requirements at a level of detail sufficient to allow the design of a system to satisfy these requirements.

3.3.1. Hardware Interfaces

No external hardware interface requirements.

3.3.2. Software Interfaces

The program makes use of the .Net Framework SDK 1.0. 

In particular the SpecHarness program uses the System.Collection library to utilize containers for test suite execution. Also for File and other IO accesses, the program will make use of the System.IO library. 

4.
Data Dictionary

	Message Name
	Interpretation
	DFD

	
	
	

	Database filename
	The name of the data store file, along with path spec, which contains requirements and user information.
	DFD 1

	
	
	

	Requirements data
	Data includes type, title, keywords, time-date stamps, multi-line text description, allocation information and priority.
	DFD 1

	
	
	

	User input
	Search and sort parameters, user login name, password, user data store field information (name, password, privileges etc.), report log filename and path input.
	DFD 1

	
	
	

	Commands
	Data store related query commands like add,edit,delete,search,sort or user authentication request  or administration commands, command for generating reports, performing tests, or displaying data items, results.
	DFD 1

	
	
	

	Errors
	Error messages include invalid path specification or errors encountered while processing user requests.
	DFD 1

	
	
	

	filename, file text
	Name of the file to be accessed and file text refers to data content of the file
	

	
	
	

	Data Management command + Query
	This command processes add, edit, or delete requirement requests. Query is the input for database access  tailored according to the request.
	DFD 1

	
	
	

	Spec Track command + Query
	 This command processes search or sort requirements requests. Query is the input for database access, tailored according to the request.
	DFD 1

	Message Name
	Interpretation
	DFD

	Data Query Results
	Specific requirements returned as a result of search or sort request or all requirements that are displayed for default view.
	DFD 1.2

	
	
	

	db filename
	The name of the data store file name.
	DFD 1

	
	
	

	user input
	Includes login information from the user, or any additional input data for processing queries.
	DFD 1

	
	
	

	Authentication Request command
	This command is for ensuring authentication of the user of the application.
	DFD 1

	
	
	

	User Login Query
	Query checking for the user information in the data store.
	DFD 1

	
	
	

	Admin command
	Initiates the admin request to add, edit or delete information from user data store.
	DFD 1

	
	
	

	User Mgmt Query


	Query for adding, editing or deleting information from the user information data store.
	DFD 1

	
	
	

	Authentication reply messages
	Messages that convey the status of authentication – whether a valid login attempt or not.
	DFD 1.3

	
	
	

	User Query results
	Convey the result of a change attempted on user information database.
	DFD 1.3

	
	
	

	Generate Report command
	This command initiates report generation.
	DFD 1

	
	
	

	log file information
	File name and path specification for recording query results or requirements traceability matrix.
	DFD 1

	
	
	

	Test command
	Initiates the test process
	DFD 1



	Message Name
	Interpretation
	DFD

	test result messages
	Status of the tests- passed, failed or error in execution.
	DFD 1

	
	
	

	Data items
	Type, title, keyword, description, issues, priority, time date stamp of requirements data store or user information from user data store.
	DFD 1

	
	
	

	Reply messages
	Messages conveying information on authentication, test status or warning messages.
	DFD 1


5.   REQUIREMENTS TRACEABILITY MATRIX

	B-Specifications
	A-Specifications
	Comment

	
	
	

	3.1.1.2.a
	derived
	 User login information and authentication.

	3.1.1.2.b
	3
	 Accept requirements data from the user.

	3.1.1.2.c
	2
	 Accept allocation information.

	3.1.1.2.d
	derived
	 Take in user input.

	3.1.1.2.e
	derived
	 Null input error message.

	3.1.1.2.f
	derived
	 Query interface.

	3.1.2.1.2.a
	1
	 Read from database file specified.

	3.1.2.1.2.b
	2
	 Accept request to add a new requirement.

	3.1.2.1.2.c
	4
	 Add, edit, delete requirement requests.

	3.1.2.1.2.d
	3
	 Consecutive item nos for requirements.

	3.1.2.1.2.e
	1
	 Persistent data store updates.

	3.1.2.1.2.f
	derived
	 Nature of error.

	3.1.2.2.2.a
	1
	 Read from database file specified.

	3.1.2.2.2.b
	7
	 Support search requests.

	3.1.2.2.2.c
	8
	 Support sort requests.

	3.1.2.2.2.d
	derived
	 Nature of error

	3.1.3.1.2a
	derived
	 Read from user database file specified.

	3.1.3.1.2b
	derived
	 Add, edit, delete user information requests.

	3.1.3.1.2c
	derived
	 Persistent user data store updates.

	3.1.3.1.2d
	derived
	 Nature of the error.

	3.1.3.2.2.a
	derived
	 Read from user database file specified.                       

	3.1.3.2.2.b
	derived
	 Searching user login info –authentication.

	3.1.3.2.2.c
	derived
	 Hold authentication state for the user.

	3.1.3.2.2.d
	derived
	 Send authentication results for display.

	3.1.3.2.2.e
	derived
	 Nature of the error.

	3.1.4.2.a
	derived
	 Write formatted output to file.

	3.1.4.2.b
	derived
	 File write mode specification.

	3.1.4.2.c
	derived
	 Nature of the error.

	3.1.5.2.a
	9
	 Testable interface for testing purposes.

	3.1.5.2.b
	9
	 Each module derives from Testable.

	3.1.5.2.c
	derived
	 Call test on each module.

	3.1.5.2.d
	derived
	 Nature of the error.

	3.1.5.2.e
	10
	 Each module should have test stubs with 

 function calls to self –test method.

	3.1.5.2.f
	derived
	 Test results classification.

	3.1.6.2.a
	5
	 Display interface with two views.

	3.1.6.2.b
	6
	 List view mode specification.

	3.1.6.2.c
	derived
	 Formatted user interactions display.

	3.1.6.2.d
	derived
	 Nature of the error.

	B-Specifications
	A-Specifications
	Comment

	3.2.1.a.
	9
	Module Structure.

	3.2.1.b.
	derived
	Server Modules.

	3.2.1.c.
	derived
	Module elements.

	3.2.1.d.
	derived
	Test Stub pre-processor statements.

	3.2.1.e.
	derived
	Module prologue.

	3.2.2.a
	derived
	Compiler used.

	3.2.2.b
	derived
	OS platform.


6.
NOTES

B-Specifications for SpecHarness released on Wednesday, September 22,2004.
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Fig 4.  Module Diagram for SpecHarness
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