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Requirements Traceability Matrix Guide

1.0  Description of Traceability

      a. The Purpose of the Requirements Traceability Matrix (RTM) is to assist in the analysis of proposed changes.  The RTM is also used to determine where requirements, including the interface requirements agreements, are satisfied by the design and the design specifications are satisfied by the code.  The RTM also shows where requirements are tested by the function and system tests.  

      b. The RTM can also expose requirements that have not been satisfied or tested and expose design specifications that have not been satisfied with code.  Viewing the RTM from the opposite perspective, it can expose design and test descriptions for which no requirement has been written and code which has no corresponding design specifications.  The lack of requirements may mean that the design or test descriptions have become obsolete or from the opposite perspective, that the missing requirements are valid but have never been documented.

      c. The key documents needed for Requirements Traceability are:

          (1) System Subsystem Specifications (SSS)

          (2) Software Requirements Specifications (SRS)

          (3) Function and System Test Descriptions (FST)

          (4) Interface Requirements Agreements (IRA)

          (5) Database Specifications (DS)

          (6) Design Document (DD)

          (7) Code in CIs, COTS and GOTS (Code)

      d. The SSS, SRS and IRA together constitute the requirements.  Each of these documents is organized as a hierarchy.  In this guide, we will refer to individual parts of the hierarchy as elements.  For example, in the following hierarchy:

1  First Key Part

    1.1  Subpart A of First Key Part

    1.2  Subpart B of First Key Part

2  Second Key Part

3  Third Key Part

    3.1  Subpart X of Third Key Part

    3.2  Subpart Y of Third Key Part

    3.3  Subpart Z of Third Key Part

           3.3.1  Subpart J of Subpart Z

           3.1.2  Subpart K of Subpart Z

      e. Each line is an element.  That is, Second Key Part is an element and Subpart J of Subpart Z is an element.   These elements can be referenced by their positions in the hierarchy that in this case are 2 and 3.3.1 respectively.  An alternative to referencing elements by positions in the hierarchy would be to reference each element by its unique identifier assuming a unique identifier existed.

      f. Elements of the SRS may satisfy elements of the SSS.  These relationships are shown in Figure 1.  For example, element 3.4 of the SSS may be satisfied by elements 5.6 and 6.7.7 of the SRS.  It is also possible that an element of the SRS does not directly satisfy anything in the SSS.

      g. The Interface Requirements Agreement (IRA) describes the interfaces between one AIS (Automated Information System) and another.  A single AIS may have multiple IRAs.  We consider the IRA document to be all the Interface Requirements Agreements and their descriptions in hierarchical form.  Elements of the IRA may satisfy elements of the SRS.  These relationships are also shown in Figure 1.  For example, element 2.3 of the SRS may be satisfied by element 3.6 and 4.6 of the IRA.  It is also possible that an element of the IRA does not directly satisfy anything in the SRS.  We are assuming that if an interface associated with an IRA is described in the SSS, the element will be implemented in software. The interface and possibly some details will be described in the SRS so there is no need for a link from the IRA to the SSS.
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      h. Function and System Tests test the Requirements and Function and System Test Descriptions describe these tests.  A Function and System Test Description can test one or more requirements.  The Function and System Test Descriptions can be organized in a hierarchy or as a linear list (the top level of a hierarchy).  So a Function and System Test Description will test one or more elements of the SSS, SRS or IRA.  Figure 2 shows those relationships.   For example, the Function and System Test Description named ABC may satisfy element 4.1 of the SSS, elements 3.3.1 and 3.3.2 of the SRS and element 2.4 of the IRA.  In another case, the Function and System Test Description named XYZ may satisfy element 1.4 of the SRS.
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      i. The design consists of two documents, the Database Specification (DS) and the Design Document (DD).  The DS and the DD are each usually organized in a hierarchy.  Each element of the design document can satisfy one or more requirements.  So each element of the DS and the DD will satisfy one or more elements of the SSS, SRS or IRA.  Figure 3 shows those relationships.   For example, element 2.1 of the DS may satisfy element 2.1.3 of the SSS and elements 5.4.1 and 5.4.2 of the SRS.  In another case, element 2.3 of the DD may satisfy element 5.6.1 of the SSS and element 4.2 of the IRA.
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      j. The code consists of all the CIs (Configuration Items) in the AIS.  Each CI may be developed, consist of existing code (COTS or GOTS), or be some combination of developed and existing code.  The CIs may in turn be organized as groups of smaller units down to the module level.  The code may be organized as a hierarchy or as a list of names.  Each CI satisfies one or more elements of the DS or DD or both.  Figure 4 shows those relationships.  For example, the CI named XYZ may satisfy element 3.1 of the DS and element 4.6.2 of the DD.  In another example, the CI named ABC may satisfy element 2.1 of the DD.
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      k. In summary, there are actually two traces showing testing or satisfaction of the requirements: the FST trace and the Code trace.  The Code trace is a two-step trace from code to design and design to requirements.  The requirements consist of three documents: the SSS, SRS and IRA.  Elements of the SRS may satisfy elements of the SSS and elements of the IRA may satisfy the SRS.  Figure 5 shows all of the relationships.
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2.0  Demonstrating Requirements Traceability

There are two traces that need to be shown.  These will be designated using the lowest level items as the FST trace and the Code trace.  In each trace, the requirements are located in the SSS, SRS and IRA and they also contain trace information.  We will discuss the requirements trace information first.  The SSS may be satisfied by the SRS and the SRS may be satisfied by the IRA.  One way to show those relationships is to reproduce the SSS hierarchy with a column to the right showing for each element of the SSS, the elements of the SRS in the right column that satisfy those elements of the SSS.  Then reproduce the SRS hierarchy with a column to the left showing the SSS elements that the SRS satisfies and a column to the right showing for each element of the SRS, the elements of the IRA that satisfy those elements of the SRS.  Then reproduce the IRA hierarchy with a column to the left showing the SRS elements that the IRA satisfies. For example, assume that the SSS, SRS and IRA hierarchies are shown in Tables 1, 2 and 3 respectively below:

1  System Requirements

    1.1  Required System States and Modes

    1.2  System Capability Requirements

    1.3  System Environment Requirements

2  System Interface Requirements

Table 1 - SSS Hierarchy

1  Scope of the SRS

2  Computer Software Configuration Item Requirements

    2.1  Software States and Modes

    2.2  Software Capability Requirements

3  Computer Resource Requirements

    3.1  Computer Hardware Requirements

    3.2  Computer Software Requirements

            3.2.1  Design and Construction Constraints

            3.2.2  Utility Software Requirements

Table 2 - SRS Hierarchy

1  CAMS Interface

    1.1  Electronic File Transfer

           1.1.1  TCP/IP Protocol

2  SBSS Interface

    2.1  Air Gap Interface

           2.1.1  Diskette Size 3.5

           2.1.2  Diskette Density Hi

Table 3 - IRA Hierarchy

The traceability within the requirements can be shown in Tables 4, 5 and 6 below:

	SSS
	SRS Requirements that Satisfy SSS Requirements

	1     System Requirements
	3    Computer Resource Requirements

	1.1 Required System States and Modes
	2.2 Software Capability Requirements

3.2.1 Design and Construction Constraints

	1.2 System Capability Requirements
	

	1.3 System Environment Requirements
	1     Scope of the SRS

3.2.2 Utility Software Requirements

	2    System Interface Requirements
	


Table 4 - SSS Table with SRS Requirements (right) that Satisfy SSS Requirements (left)

	SSS Requirements that are Satisfied by SRS Requirements
	SRS
	IRA Requirements that Satisfy the SRS Requirements

	1.3 System Environment Requirements
	1     Scope of the SRS
	

	
	2     Computer Software Configuration Item Requirements
	

	
	2.1 Software States and Modes
	

	1.1 Required System States and Modes
	2.2 Software Capability Requirements
	

	1     System Requirements
	3    Computer Resource Requirements
	

	
	3.1 Computer Hardware Requirements
	2.1.1 Diskette Size 3.5

2.1.2 Diskette Density Hi



	
	3.2 Computer Software Requirements
	

	1.1 Required System States and Modes
	

3.2.1 



Design and 


Construction 


Constraints
	1.1.1 TCP/IP Protocol

	1.3 System Environment Requirements
	3.2.2 Utility Software Requirements
	1   CAMS Interface

2   SBSS Interface


Table 5 - SRS Table with SSS Requirements (left) that are Satisfied by the SRS Requirements (center) and IRA Requirements (right) that Satisfy SRS Requirements (center).

	SRS Requirements that are Satisfied by IRA Requirements
	IRA

	3.2.2 Utility Software Requirements
	1   CAMS Interface

	
	
1.1   Electronic File Transfer

	3.2.1 
Design and Construction Constraints
	

1.1.1   TCP/IP Protocol

	3.2.2 Utility Software Requirements
	2    SBSS Interface

	
	
2.1   Air Gap Interface

	3.1 Computer Hardware Requirements
	

2.1.1   Diskette Size 3.5

	3.1 Computer Hardware Requirements
	

2.1.2   Diskette Density Hi


Table 6 - IRA Table with SRS Requirements (left) that are Satisfied by the IRA Requirements (right)

The first two columns of Table 5 represent the inverse of Table 4.  Table 6 represents the inverse of the last two columns of Table 5.  If you take the Tables and place them side-by-side in the order 4, 5, 6, the potential impact of any change can easily be traced.  For example, assume that a potential change in element 1.3 of the SSS needs to be analyzed.  Table 4 shows that elements 1 and 3.2.2 of the SRS may be impacted.  Further, Table 5 shows that elements 1 and 2 of the IRA may be impacted.  In another example, assume that element 2.1.2 of the IRA may be changed.  Table 6 shows that element 3.1 of the SRS may be impacted.  Further Table 5 shows that there are no elements of the SSS that are impacted.

3.0  Function and System Test Description Trace

Next, let’s show the FST trace.  Assume that each Function and System Test Description has a unique name and that name is stored in a DOORS Module; the FST Module may appear as in the following table:

1 - Test ABC

2 - Test XYZ


3 - Test RST

4 - Test IJK

Table 7 - Function and System Test Descriptions

Each test description may have the test information following it in the DOORS Module or there may be a pointer to the test information on a file or document.  In addition, the test descriptions themselves may be represented as a hierarchy.  In this case the test descriptions are represented as a list (equivalently, the top level of the hierarchy).  Each test description tests one or more requirements in the SSS, SRS and IRA.  An example of the traceability is shown in Tables 8, 9, 10 and 11 below:

	SSS
	SRS Requirements that Satisfy SSS & Test Descriptions that Test the SSS*

	1     System Requirements
	3    Computer Resource Requirements

1    Test ABC

	1.1 Required System States and Modes
	2.2 Software Capability Requirements 

3.2.1 Design and Construction Constraints

	1.2 System Capability Requirements
	

	            1.3 System Environment 
Requirements
	1     Scope of the SRS

3.2.2 Utility Software Requirements

	2    System Interface Requirements
	4    Test IJK


Table 8 - SSS Table with SRS Requirements (right) that Satisfy SSS Requirements (left) and Test Descriptions (right) that Test the SSS Requirements.

· Note - In this table and all subsequent tables that contain elements from 2 or more hierarchies, the table header will use normal type, underlining and italics to identify the elements in the column.

	SSS Requirements that are Satisfied by SRS Requirements
	SRS
	IRA Requirements that Satisfy the SRS and Test Descriptions that Test the SRS

	1.3 System Environment Requirements
	1     Scope of the SRS
	

	
	2     Computer Software Configuration Item Requirements
	

	
	2.1 Software States and Modes
	2    Test XYZ

3    Test RST

	1.1 Required System States and Modes
	2.2 Software Capability Requirements
	

	1     System Requirements
	3    Computer Resource Requirements
	1    Test ABC

	
	3.1 Computer Hardware Requirements
	2.1.1 Diskette Size 3.5

2.1.2 Diskette Density Hi

	
	3.2 Computer Software Requirements
	

	1.1 Required System States and Modes
	

3.2.1 Design and 

Construction 


Constraints
	4    Test IJK

1.1.1 TCP/IP Protocol

	1.3 System Environment Requirements


	3.2.2 Utility Software Requirements
	1   CAMS Interface

2   SBSS Interface


Table 9 - SRS Table with SSS Requirements (left) that are Satisfied by the SRS Requirements (center) and Test Descriptions (right) and IRA Requirements (right) that Test and Satisfy the SRS.

	SRS Requirements that are Satisfied by IRA Requirements
	IRA
	Test Descriptions that Test the IRA

	3.2.2 Utility Software Requirements
	1   CAMS Interface
	

	
	
1.1   Electronic File 
Transfer
	

	3.2.1 
Design and Construction Constraints
	

1.1.1   TCP/IP 

Protocol
	4   Test IJK

	3.2.2 Utility Software Requirements
	2    SBSS Interface
	

	
	
2.1   Air Gap 
Interface
	

	3.1 Computer Hardware Requirements
	

2.1.1   


Diskette Size 

3.5
	

	3.1 Computer Hardware Requirements
	

2.1.2   


Diskette 

Density Hi
	


Table 10 - IRA Table with SRS Requirements (left) that are satisfied by the IRA Requirements (center) and Test Descriptions (right) that Test the IRA.

	SSS, SRS and IRA Requirements that are Tested by the Test Descriptions 
	Test Descriptions

	1    System Requirements

3    Computer Resource Requirements
	1    Test ABC

	2.1 Software States and Modes
	2    Test XYZ

	2.1 Software States and Modes
	3    Test RST

	3.2.1 Design and Construction Constraints

1.1.1 TCP/IP

2    System Interface Requirements
	4    Test IJK


Table 11 - Test Descriptions (right) with SSS, SRS and IRA Requirements that are tested by the Test Descriptions (left).  

4.0  Using the FST Trace

      a. Examine Tables 8, 9 and 10.  If something in the SSS may be changed, begin the analysis with Table 8.  For example, if the SSS element “1.1 Required System States and Modes” may be changed, then “2.2 Software Capability Requirements” and  “3.2.1 Design and Construction Constraints” in the SRS may have to be changed.  Tracing those two elements in Table 9 indicates that if  “3.2.1 Design and Construction Constraints” is changed in the SRS then “4    Test IJK” in the FST and “1.1.1   TCP/IP Protocol” in the IRA may also need to be changed.  Tracing the IRA element “1.1.1   TCP/IP Protocol” in Table 10 also indicates that “4    Test IJK” in the FST may need to be changed.  Note that in all cases, an element may be changed or equivalently, a dependency (test or satisfy) may be removed.  For example if the SSS element “1.1 Required System States and Modes” is changed, then “2.2 Software Capability Requirements” in the SRS is not changed, but no longer satisfies “1.1 Required System States and Modes”, then the traceability relationship between them must be removed.

      b. If anything other than the SSS element “1.1 Required System States and Modes” is actually changed, then an examination going in the reverse direction for any changes needs to be made and continued analysis in the reverse directions until no further changes are made.  Assume for example that as a result of the analysis in the previous paragraph, “3.2.1 Design and Construction Constraints” is changed in the SRS and “4    Test IJK” is changed in the FST.  Looking in the reverse direction for “3.2.1 Design and Construction Constraints” in the SRS using Table 9 shows no other potential problems for that change.  However, looking in the reverse direction for the element “4    Test IJK” in the FST using Table 11 shows a new element that must be considered in the SSS, “2    System Interface Requirements”.  That is, the change in “4    Test IJK” in the FST may have altered the test for “2    System Interface Requirements” in the SSS.

      c. If one of the test descriptions is going to be changed, begin the analysis with Table 11.  For example, if the Test Description  ”1    Test ABC” may be changed, then ”1    System Requirements” in the SSS may not be tested and ”3    Computer Resource Requirements” in the SRS may not be tested.

      d. If one of the elements of the SRS may be changed, begin the analysis with Table 9.  For example, if the SRS element  ”3    Computer Resource Requirements” may be changed, then the test description ”1    Test ABC” may need to be changed and the SSS element ”1    System Requirements” may no longer be satisfied by the SSS element ”3    Computer Resource Requirements”.

      e. All of the other traces can be analyzed similarly.

5.0  Code Trace

The Code trace is the last trace to be described.  The requirements are satisfied by the design and the design is satisfied by the code.  Design consists of Database Specifications (DS) and the Design Document (DD).  Both DS and DD are represented as a hierarchy.  The code is represented by Configuration Items (CIs) and these CIs may be further described as a hierarchy of smaller software units with the smallest unit being a module that can be compiled independently.  Example DS, DD and Code Modules are represented below as Tables 12, 13 and 14 respectively:

	1    Scope of Database Specifications

	2    Database-Wide Design Decisions

	    2.1 Query Design

	    2.2 Database Behavior Decisions

	    2.3 File Appearance Decisions

	3    Detailed Design of the Database

	    3.1 Logical Database Design

	        3.1.1 First Relational Table

	        3.1.2 Second Relational Table


Table 12 - Database Specifications

	1    Scope of Design Document

	1 System Design

	    2.1 System-Wide Design Decisions

	
2.2 System Components

	2 Interface Design for External Interfaces

	    3.1 CAMS Interface Design

	    3.2 SMAS Interface Design

	    3.3 SBSS Interface Design


Table 13 - Design Document

	1 Subsystem AA1

	
1.1 Module A1

	
1.2 Module A2

	2 Subsystem BB1

	
2.1 Module B1

	
2.2 Module B2

	            2.3 Module B3

	3 Subsystem CC1

	            3.1 Module C1

	            3.2 Module C2

	            3.3 Module C3


Table 14 - Code with CIs at Subsystem Level

The DS, DD or code may have information following them in the DOORS Module or there may be a pointer to DS, DD or code information in a file or document.  Each element of the DS and DD satisfies one or more requirements in both the SSS and SRS.  An example of the traceability is shown in Tables 15, 16, 17, 18 and 19 below:

	SSS
	SRS, DS and DD Design Elements that satisfy the SSS

	1     System Requirements
	3    Computer Resource Requirements 

2    Database-Wide Design Decisions

	1.1 Required System States and Modes
	2.2 Software Capability Requirements

3.2.1 Design and Construction Constraints 

3    Interface Design for External Interfaces

	1.2 System Capability Requirements
	

	            1.3 System Environment 
Requirements
	1     Scope of the SRS

3.2.2 Utility Software Requirements

	2    System Interface Requirements
	


Table 15 - SSS Table (left) with SRS Requirements that Satisfy SSS Requirements with DS and DD Design Elements that satisfy the SSS Requirements (right)

	SSS Requirements that are Satisfied by SRS Requirements
	SRS
	IRA, DS and DD Design Elements that Satisfy the SRS

	1.3 System Environment Requirements
	1     Scope of the SRS
	2    Database-Wide Design Decisions

	
	2     Computer Software Configuration Item Requirements
	

	
	2.1 Software States and Modes
	3    Detailed Design of the Database
3.1.1 First Relational Table

	1.1 Required System States and Modes
	2.2 Software Capability Requirements
	3.1.2 Second Relational Table

	1     System Requirements
	3    Computer Resource Requirements
	2 System Design

	
	3.1 Computer Hardware Requirements
	2.1.1 Diskette Size 3.5

2.1.2 Diskette Density Hi

2.2 System Components

	
	3.2 Computer Software Requirements
	3.1.2 Second Relational Table

2 System Design

	1.1 Required System States and Modes
	

3.2.1 Design and 

Construction 


Constraints
	1.1.1 TCP/IP Protocol 2.1 System-Wide Design Decisions

3 Interface Design for External Interfaces

	1.3 System Environment Requirements
	3.2.2 Utility Software Requirements
	1   CAMS Interface

2    SBSS Interface 

2.2 Database Behavior Decisions

3.2 SMAS Interface Design


Table 16 - SRS Table (center) with SSS Requirements that are Satisfied by the SRS Requirements (left) and DS and DD Design Elements that Satisfy the SRS (right)

	SRS Requirements that are Satisfied by IRA Requirements
	IRA
	DS and DD Elements that Satisfy the IRA

	3.2.2 Utility Software Requirements
	1   CAMS Interface
	3.1 CAMS Interface Design

	
	
1.1   Electronic File 
Transfer
	2.1 Query Design

	3.2.1 
Design and Construction Constraints
	

1.1.1   TCP/IP 

Protocol
	2.3 File Appearance Decisions

	3.2.2 Utility Software Requirements
	2    SBSS Interface
	3.3 SBSS Interface Design

	
	
2.1   Air Gap 
Interface
	

	3.1 Computer Hardware Requirements
	

2.1.1   


Diskette Size 

3.5
	

	3.1 Computer Hardware Requirements
	

2.1.2   


Diskette 

Density Hi
	


Table 17 - IRA Table with SRS Requirements (left) that are satisfied by the IRA Requirements (center) and DS and DD Design Elements that Satisfy the IRA (right).

Each element of the code satisfies one or more requirements in both the DS and DD.  An example of the traceability is shown in Tables 18, 19 and 20 below:

	SSS, SRS and IRA Requirements that are Satisfied by the Database Specifications
	Database Specifications
	Code Elements that Satisfy the Database Specifications

	
	1    Scope of Database Specifications
	

	1    Scope of the SRS

1    System Requirements
	2    Database-Wide Design Decisions
	

	1.1   Electronic File Transfer
	
2.1 Query Design
	1 Subsystem AA1

	3.2.2 Utility Software Requirements
	
2.2 Database Behavior Decisions
	1.2 Module A2

	1.1.1   TCP/IP Protocol
	
2.3 File Appearance Decisions
	1.1 Module A1

	2.1 Software States and Modes
	3    Detailed Design of the Database
	

	
	3.1 Logical Database Design
	3 Subsystem CC1

	2.1 Software States and Modes
	
3.1.1 First Relational Table
	

	3.2 Computer Software Requirements 

2.2 Software Capability Requirements
	
3.1.2 Second Relational Table
	


Table 18 - Database Specifications (center) with SSS, SRS and IRA Requirements (left) that are Satisfied by the Database Specifications (center) and Database Specifications (center) Satisfied by the Code (right).  The Center and Left Columns are a Partial Inverse of Tables 15, 16 and 17.

	SSS, SRS and IRA Requirements that are Satisfied by the Design Document
	Design Document
	Code Elements that satisfy the Design Document

	
	1    Scope of Design Document
	

	3.2 Computer Software Requirements

3    Computer Resource Requirements
	2    System Design
	

	3.2.1 Design and Construction Constraints
	
2.1 System-Wide Design Decisions
	1 Subsystem AA1

	3.1 Computer Hardware Requirements
	
2.2 System Components
	1 Subsystem AA1

	3.2.1 Design and Construction Constraints
1.1 Required System States and Modes
	3    Interface Design for External Interfaces
	2 Subsystem BB1

	1   CAMS Interface
	
3.1 CAMS Interface Design
	2.1 Module B1

	3.2.2 Utility Software Requirements
	3.2 SMAS Interface Design
	2.2 Module B2

	2    SBSS Interface
	
3.3 SBSS Interface Design
	2.3 Module B3


Table 19 - Design Document (center) with SSS, SRS and IRA Requirements (left) that are Satisfied by the Design Document (center) and Design Document (center) Satisfied by the Code (right).  The Center and Left Columns are a Partial Inverse of Tables 15, 16 and 17.

	DS and DD Elements Satisfied by the Code
	Code

	2.1 System-Wide Design Decisions

2.2 System Components
2.1 Query Design
	1 Subsystem AA1

	2.3 File Appearance Decisions
	
1.1 Module A1

	2.2 Database Behavior Decisions
	
1.2 Module A2

	3    Interface Design for External Interfaces
	2 Subsystem BB1

	3.1 CAMS Interface Design
	
2.1 Module B1

	3.2 SMAS Interface Design
	
2.2 Module B2

	3.3 SBSS Interface Design
	2.3 Module B3

	3.1 Logical Database Design
	3 Subsystem CC1

	
	3.1 Module C1

	
	
3.2 Module C2

	
	3.3 Module C3


Table 20 - Code Elements (right) with the Database Specifications and Design Document Elements (left) that the Code Satisfies.  Inverse of Center and Right Columns of Tables 18 and 19.

6.0  Creating the Traceability Matrices using DOORS

      a. Using DOORS, similar tables to the ones described above can be created.  These tables are created as views and saved.  Any changes to the links after the view has been created are reflected in the view the next time the view is referenced.  The views can be printed individually or through the manage reports tool after the reports have been created using the reports wizard.

      b. Create the Formal Modules in DOORS.  We will use the same names as we used above.  There will be Modules called SSS, SRS, IRA, FST, DS, DD and Code.  In the example tables in this guide, objects for the Modules above are in tables 1, 2, 3, 7, 12, 13 and 14 respectively.  Construct the links using Figure 5 as the model.  Each Module will use the name of the Module as a prefix for the unique identification number so that the identification number of an object in the Module also identifies the Module.  For example, the Formal Module SRS will also use the Prefix SRS so the Object in Module SRS will be numbered SRS1, SRS2, etc.  The Prefix for a Module can be changed or set in DOORS.

7.0  Changing a Prefix

Open the Formal Module 

Click FILE, then MODULE PROPERTIES, then GENERAL TAB.

Select the Prefix line, then EDIT
Modify the Prefix, then click OK to exit of Edit Mode, then click OK to exit Module Properties

Create a Link Module in DOORS.  In this discussion, we will use the name RTM for the Link Module.

Create a Link Module called RTM

Open the Project

Click File, then New, then Link Module
Replace the Name New Module by RTM

Make Sure the Mapping is Many-to-Many, then click OK

You will need to create several Linksets in the Link Module. 

Create Linksets in the Link Module 

Open the Link Module RTM
Click File, then New, then Linkset

Type or Browse and Select the Source Module (SRS) and Target Module (SSS)

Click OK
Repeat for the following pairs of Source Module and Target Module:

IRA-SRS, FST-IRA, FST-SRS, FST-SSS, DS-IRA, DS-SRS, DS-SSS, DD-IRA, DD-SRS, DD-SSS, CODE-DS, CODE-DD.

Whenever you work with this project, make RTM the Default Link Module. 

Make RTM the Default Link Module 

Open the Project

Click TOOLS, then Options, then the Settings Tab

Type or Browse and Select RTM as the Default Link Module
Click OK
Populate the Formal Modules.  Create the Objects in the Modules.  Information can be imported into the Formal Modules from existing documents or added Object by Object by Clicking Insert, then Object or Object Below.

Create the Links.  Links should be created from each SOURCE Module to each TARGET Module.  For example there should be links created from the SRS Module to the SSS Module.  An example of these Links is described in Table 4.  

Create Links Using Formal Modules 

Open the Source Module and the Target Module
Click an Object in the Source Module, then Link, then Start Link
Click an Object in the Target Module, then Link, then Make Link From Start
Repeat this process starting at step 2 for all Links in these two modules

An alternative approach is to create the links using the link module.  This approach may be much faster if a large number of links need to be created at one time.  

Create Links Using Formal Modules 

Open the Link Module
Click the Linkset that represents the Source Module and Target Module of interest

Using the Scroll Bars and the Mouse, Select the Object in the Source Module (the Module on the Left), then the Object in the Target Module (the Module across the Top.

Click File, then New, then Link 
Click Close on the Edit Link Object Window that Pops up

Repeat this process starting at step 3 for all Links in these two modules

Note that there are buttons and short cut keys that can speed setting the links as well as other options.

Every SOURCE-TARGET combination described in the list of Linksets needs to have its Links defined.  In the example tables in this guide: 

Table Number represents Links From-To (Source-Target)

4
SRS to SSS

5
IRA to SRS along with SRS to SSS

6
Another View IRA to SRS

8
FST to SSS along with SRS to SSS

9
FST to SRS along with IRA to SRS and SRS to SSS

10
FST to IRA along with IRA to SRS

11
Another View FST to SSS, FST to SRS and FST to IRA

15
DS to SSS, DD to SSS along with SRS to SSS

16
DS to SRS, DD to SRS along with IRA to SRS and SRS to SSS

17
DS to IRA, DD to IRA along with IRA to SRS

18
Another View of DS to SSS, DS to SRS, DS to IRA
and Code to DS

19
Another View of DD to SSS, DD to SRS, DD to IRA and Code to DD

20
Another View of Code to DS and Code to DD

8.0  Function and System Test Description Trace using DOORS

Views need to be created to display the Links.  In considering the two traces, we will concentrate on the FST trace.  We will create 4 views to describe the Function and System Test Description Trace and they correspond to Tables 8, 9, 10 and 11 in this guide.

8.1  Create the View Illustrating the In-Links (Corresponding to Table 8 for the FST trace) 

Open the Project, then set the Default Link Module (Described Previously)

Open only the Formal Modules SSS, SRS, IRA and FST

Select Formal Module SSS with the Standard View

Click Analysis, then Wizard, then Next Tab, then In Links Button

Click Next Tab, then All Open Modules Button, then Select Link Module Specific Button, Browse and select the RTM Link Module Path
Click Next Tab, then Deselect Module Name and Select Object Text (Object heading and Object identifier should remain Selected)

Click Next tab, then Deselect Recursive Analysis, then Click Next Tab, then Finish

A column will be added to the Standard view with In-links in the title.  Change the title of the new column to “SRS and FST”.

8.2  Change the Title of a Column to SRS and FST 

Click Edit, then Columns
Then Select the Column that you want to change (In-links in this case)

Change the Title to SRS and FST, then click OK
If the Title of the SSS Hierarchy has not been set, change that Title to SSS or SSS Module.  Finally save the view. 

8.3  Save the View 

Click View, then Save as, then Name the View Link View SRS and FST
The Click OK
Your results should like something like Table 21 assuming the data in Tables 1 through 7 and Table 11 are used for the other DOORS Modules and Links.  Note that Table 21 has the same data as Table 8, but that the prefix is used to determine the Module where the Objects in the “SRS and FST” column are located and the unique ID gives their position in the Module instead of the hierarchy number.

Table 21 was captured in this paper by exporting the information in the view to Microsoft Office Word using the Table format.  Then the table was copied and pasted into this document.  In most cases, the Table or View will be printed instead of copied.

8.4  Print the View 

Select the View Link View SRS and FST from the list of available Views in the SSS and make sure that only the SSS, SRS, IRA and FST are open

Click File, then Page Setup, then Select SEP RTM Portrait or SEP RTM Landscape from the list of Page Setups, then Click OK

Click File, then Print, then follow the normal print procedure 

	ID
	SSS Module
	SRS and FST

	SSS1
	1 System Requirements
	SRS8

Computer Resource Requirements

FST1

Test ABC



	SSS4
	1.1 Required System States and Modes
	SRS11

Design and Construction Constraints

SRS5

Software Capability Requirements



	SSS5
	1.2 System Capability Requirements
	

	SSS6
	1.3 System Environment Requirements
	SRS12

Utility Software Requirements

SRS1

Scope of the SRS



	SSS2
	2 System Interface Requirements
	FST5

Test IJK




Table 21 - SSS Table with SRS Requirements (right) that Satisfy SSS Requirements (left) and Test Descriptions (right) that Test the SSS Requirements.  DOORS Version of Table 8

Continuing with the FST trace, create a view corresponding to Table 9.  In this view we need to columns showing the Out-Links and In-Links for the SRS.

8.5  Create the View Illustrating the Out-Links (Corresponding to Table 9 for the FST trace) 

Open the Project, then set the Default Link Module (Described Previously)

Open only the Formal Modules SSS, SRS, IRA and FST
Select Formal Module SRS with the Standard View

Click Analysis, then Wizard, then Next Tab, then Out Links Button

Click Next Tab, then All Open Modules Button, then Select Link Module Specific Button, Browse and select the RTM Link Module Path

Click Next Tab, then Deselect Module Name and Select Object Text (Object heading and Object identifier should remain Selected)

Click Next tab, then Deselect Recursive Analysis, then Click Next Tab, then Finish
Select the new Column (Out-link) and using the cursor, slide it to the left of the other columns 

Change the Title of the Out-links column to SSS following the instructions in section 

In-links

Change the Title of the Out-links column to SSS following the instructions in the Change the Title of a Column paragraph.  Then, follow the instructions in the Create the View Illustrating the In-Links paragraph to create a column for the In-links.  Change the Title of the In-links column to IRA and FST.  Save the View as SSS Link View IRA and FST using the instructions in the Save the View paragraph.  Print the view using the instructions in the Print the View paragraph.  This will produce Table 22.

	SSS
	ID
	SRS Module
	IRA and FST

	SSS6

System Environment Requirements


	SRS1
	1 Scope of the SRS
	

	
	SRS3
	2 Computer Software Configuration Item Requirements
	

	
	SRS4
	2.1 Software States and Modes
	FST3

Test XYZ

FST4

Test RST



	SSS4

Required System States and Modes


	SRS5
	2.2 Software Capability Requirements
	

	SSS1

System Requirements


	SRS8
	3 Computer Resource Requirements
	FST1

Test ABC



	
	SRS9
	3.1 Computer Hardware Requirements
	IRA7

Diskette Size 3.5

IRA8

Diskette Density Hi

	
	SRS10
	3.2 Computer Software Requirements
	

	SSS4

Required System States and Modes


	SRS11
	3.2.1 Design and Construction Constraints
	FST5

Test IJK

IRA5

TCP/IP Protocol

	SSS6

System Environment Requirements


	SRS12
	3.2.2 Utility Software Requirements
	IRA2

SBSS Interface

IRA1

CAMS Interface




Table 22 - SRS Table with SSS Requirements (left) that are Satisfied by the SRS Requirements (center) and Test Descriptions (right) and IRA Requirements (right) that Test and Satisfy the SRS.  DOORS Version of Table 9.

Similarly, the DOORS equivalent of Table 10 and Table 11 can be produced.  In the DOORS version of Table 11, only the Out-links column is created since FST has no In-Links.  In order to see the effect of using object text instead of an object header, the IRA module in this DOORS example represented the lowest level element as object text as shown in Table 23.  Note that in Table 22, the object text elements are shown with a blank line after the object identifier.

	ID
	IRA Module

	IRA1
	1 CAMS Interface

	IRA4
	1.1 Electronic File Transfer

	IRA5
	TCP/IP Protocol

	IRA2
	2 SBSS Interface

	IRA6
	2.1 Air Gap Interface

	IRA7
	Diskette Size 3.5

	IRA8
	Diskette Density Hi


Table 23 - The DOORS IRA Module with object text.

It is of the utmost importance that only the Formal Modules that are required for this trace be open when these views are created or used later for viewing or printing.  Otherwise the results will not be correct.  These views only have to be created once.  All changes in links are reflected whenever the views are referenced in the future.

The Code trace requires that only the Formal Modules SSS, SRS, IRA, DS, DD and Code are open.  Using the techniques discussed in the FST trace, tables analogous to Tables 15, 16, 17, 18, 19 and 20 can be produced using DOORS.  That is, DOORS captures the Code trace in 6 views.  Table 24 is the DOORS version of Table 19.

	SSS and SRS and IRA
	ID
	DD Module
	Code

	
	DD1
	1 Scope of Design Document
	

	SRS8

Computer Resource Requirements

SRS10

Computer Software Requirements


	DD3
	2 System Design
	

	SRS11

Design and Construction Constraints


	DD4
	2.1 System-Wide Design Decisions
	Code1

Subsystem AA1



	SRS9

Computer Hardware Requirements


	DD5
	2.2 System Components
	Code1

Subsystem AA1



	SSS4

Required System States and Modes

SRS11

Design and Construction Constraints


	DD6
	3 Interface Design for External Interfaces
	Code5

Subsystem BB1



	IRA1

CAMS Interface


	DD7
	3.1 CAMS Interface Design
	Code6

Module B1



	SRS12

Utility Software Requirements


	DD8
	3.2 SMAS Interface Design
	Code7

Module B2



	IRA2

SBSS Interface


	DD9
	3.3 SBSS Interface Design
	Code8

Module B3




Table 24 - Design Document (center) with SSS, SRS and IRA Requirements (left) that are Satisfied by the Design Document (center) and Design Document (center) Satisfied by the Code (right).  DOORS version of Table 19.

9.0  A Simplification at the Requirements Level

      a. In the previous discussion, we have assumed that DS, DD and FST could have links to the SSS, SRS and IRA.  In many projects in which the bulk of the requirements is associated with the SRS, it may be possible that the DD, DS and FST only have links to the SRS.  This would be a natural consequence of the software-intensive systems produced at SSG.  If that is the case in your project, this should be noted in the RTM by adjusting the Link Model for your project and making simplifications in the Linksets and the number of Views required.  The number of views for the FST trace will be reduced from 4 to 2.  The number of views in the Code trace will be reduced from 6 to 4.

      b. If the Database Specifications and the Design Document were combined either physically or logically (by renumbering the paragraphs) into one logical document, that would simplify the problem further.  If this occurs, then it should be noted in the RTM by adjusting the Link Model for your project and making simplifications in the Linksets and the number of views required.  The number of views in the Code trace will be reduced by 1.

Once the views are created, each view has to be individually retrieved to print the view.  DOORS has the ability to create reports within the individual Modules and print those reports from the DOORS Database Module.  If this technique is used, the correct set of modules has to be open when the report is printed or the results will not be valid.
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