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Introduction to
NI Requirements Gateway

NI Requirements Gateway is a requirements traceability solution that links development and
verification documents with formal requirements defined in documents and databases.
Requirements Gateway improves the quality of the development process by effectively
managing requirements traceability and impact analysis throughout the life cycle of a project.

Most engineering projects initially define high-level specifications and later define more
detailed specifications. Specifications contain technical and procedural requirements that guide
the product through each engineering phase. In addition, working documents, such as hardware
schematics, simulation models, software source code, and test specifications and procedures,
must adhere to and cover the requirements the specifications define.

You can use Requirements Gateway to link traceability information from external applications,
as shown in Figure 1-1, to cover project requirements and to complete the following types
of tasks:

*  Configure the specifications and working documents you want to analyze using built-in or
custom document interfaces, called types in Requirements Gateway

*  Specify the traceability information, such as requirements or references that cover
requirements, that you want to capture from each document

*  Specify the traceability relationships between the specifications and working documents

*  Use Coverage Analysis, Impact Analysis, and Graphical views to visualize and analyze
traceability relationships between documents

*  Create filters to customize the display or analysis of traceability
*  Capture and compare project snapshots to determine changes in requirements and coverage
*  Generate reports using built-in or custom report models and templates

»  Navigate between Requirements Gateway and external applications to edit documents

© National Instruments | 1-1



Chapter 1 Introduction to NI Requirements Gateway

Figure 1-1. Linking Traceability Information from External Applications

Specification Documents or Databases
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Refer to the NI Requirements Gateway Help for more information about Requirements Gateway
features. Select Help»NI Requirements Gateway Help in the Requirements Gateway main
window to access the NI Requirements Gateway Help.

Use the Guide to Requirements Gateway Documentation in the NI Requirements Gateway Help
to access all the documentation in electronic format. Select Help»Guide to Documentation in
the main window to access the Guide to Requirements Gateway Documentation in the

NI Requirements Gateway Help.

Starting Requirements Gateway

The Requirements Gateway interface includes a main window, in which you perform coverage
and impact analysis, and a Configuration dialog box, in which you create and modify project
documents, types, filters, and other options. Refer to the NI Requirements Gateway Help for
more information about the main window and the Configuration dialog box.

1-2 | ni.com



Main Window

Getting Started with NI Requireme

nts Gateway

The main window displays when you launch Requirements Gateway, and includes the

components shown in Figure 1-2.

Figure 1-2. Main Window
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Menu Bar

The menu bar contains the File, Edit, View, Tools, Reports, and Help menus.

Toolbar

The toolbar contains options for common tasks and includes the following sections, as shown in
Figure 1-3.

Figure 1-3. Main Window Toolbar

[ If If If If If |
HEdaTd® 0[P %R [P [ 4

1 Standard 3 Navigation
2 Configuration 4 View Options

3

5 Filtering
6 Third Party

+  Standard—Contains buttons for creating, loading, and saving project files.

«  Configuration—Contains buttons for configuring projects, types, snapshots, and options.

© National Instruments | 1-3



Chapter 1 Introduction to NI Requirements Gateway

Navigation—Contains buttons to apply navigation commands previously performed
within the coverage information of the Coverage Analysis and Impact Analysis views. This
section is available only in the Coverage Analysis, Impact Analysis, Graphical, and
Requirement Details views.

View Options—Contains buttons to control the visible traceability elements in the
Coverage Analysis and Impact Analysis views.

Filtering—Contains options for applying or configuring filters that display or hide
requirements in an analysis or view.

Third Party—Contains buttons for exporting traceability information to third party
applications, such as IBM Rational DOORS, if available. You must install and have access
to the third party application on the same computer as Requirements Gateway for the
buttons to become available.

Project Workspace

The project workspace displays the project information and analysis for the loaded project. The
project workspace contains tabs for displaying the content of the project in the following views:

Feature Management—Defines features and releases in a project, assigns requirements,
macro-requirements, or sub-features, and adds attributes to features and releases.

Management—Graphically summarizes the documents and requirements in the project,
and displays an overall percentage of requirement coverage for the project. Refer to
Chapter 2, Managing Requirements, for more information about using the Management
view to review documents requirements in a project.

Coverage Analysis—Displays one level of covering elements at the immediate
downstream level, N-1, for a selected element of a document, and one level of covered
elements at the immediate upstream level, N+1, from other documents as the project
defines. Refer to Chapter 3, Analyzing Requirements, for more information about using the
Coverage Analysis view.

Impact Analysis—Displays all levels of covering elements at downstream levels, N-m, for
a selected element of a document, and all levels of covered elements at upstream levels,
N+p, from other documents as the project defines. Refer to Chapter 3, Analyzing
Requirements, for more information about using the Impact Analysis view.

Graphical—Graphically displays each document using a tree view, in which lines connect
requirements in documents and covering elements in other documents. Refer to Chapter 3,
Analyzing Requirements, for more information about using the Graphical view.

Requirement Details—Displays each requirement and its attributes for a document.

Link Details—Allows you to create additional references between requirements and
covering documents without modifying project document source files.

Status Bar

The status bar displays common application information, such as analysis status or a brief
description of a menu item when you hover over the item in the menu bar.

1-4
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Getting Started with NI Requirements Gateway

Configuration Dialog Box

Requirements Gateway launches the Configuration dialog box, as shown in Figure 1-4, when
you select a menu item or toolbar button in the main window to complete one of the following
tasks:

«  Edita project

*  Edit document types

»  Edit snapshots

«  Edit analysis display filters
»  Edit reports

*  Configure project options

Figure 1-4. Configuration Dialog Box
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The Configuration dialog box contains the following panes:

*  Project—Configure a project by specifying the documents to include, the type of each
document, and the covering relationship between documents. Refer to Chapter 2,
Managing Requirements, for more information about configuring projects.

*  Types—Review built-in types, customize built-in types, or create new types for the project.
Refer to Chapter 5, Customizing Types, for more information about customizing types.

© National Instruments | 1-5



Chapter 1 Introduction to NI Requirements Gateway

Snapshots—Create, manage, and compare snapshots of the project. A snapshot is a stored
image of analysis results you can use to trace modifications, additions, or deletions of
information throughout the lifetime of the project.

Filters—Define custom filters to analyze or display certain requirements from documents
that meet specific criteria. You can enable filters using the Filter Selection ring control on
the toolbar in the main window.

Reports—Review built-in report models, customize built-in report models, or create new
report models. You can use the options in the Reports menu on the toolbar in the main
window to generate a report. Refer to Chapter 4, Generating Reports, for more information
about generating reports and creating custom reports.

Expressions—Test the regular expressions you define for custom types you create on the
Types pane to ensure the expressions accurately capture the appropriate elements before
you use the expressions in a project. You can specify text from a project document source
file and a regular expression, and the pane displays the traceability information the regular
expression returns.

XML—Test the XML syntax you define to ensure the XML syntax accurately captures the
appropriate elements before you use the XML syntax in a project.

Options—Specify the default font for the text in the application, specify a password for the
project, define environmental variables, define user profiles for connecting to a DOORS
database, and specify other settings for Requirements Gateway.

Refer to the NI Requirements Gateway Help for more information about configuring projects,
customizing types, creating snapshots, specifying filters, generating reports, and using regular
expressions.

Requirements Gateway Directory Structure

Requirements Gateway installs files in the following directories:

1-6

<Requirements Gateway>—Located by default at C: \Program Files\

National Instruments\Requirements Gateway on Microsoft Windows 32-bit
systems and at C: \Program Files (x86)\National Instruments\
Requirements Gateway on Windows 64-bit systems.

The <Requirements Gateway> directory is the location where you installed
Requirements Gateway on the computer and contains the read-only Requirements Gateway
program files.

<Requirements Gateway Public>—Located by default at C: \Users\Public\
Public Documents\National Instruments\Requirements Gateway.

The <Requirements Gateway Public> directory contains writable files such as
custom types, custom report models and templates, the tutorials in this manual, and other
examples.

| ni.com



Managing Requirements

You can use the Configuration dialog box to create a project and add existing documents to the
project, and you can use the main window to review the content of the documents.

A project specifies the documents Requirements Gateway analyzes, the type to use for each
document, and the covering links between the documents. A type defines how Requirements
Gateway completes the following tasks:

*  Selects the source files for a project document. For example, a project document of the
LabVIEW type selects a LabVIEW VI, project file, class file, project library, or LLB as the
source file.

*  Reads and analyzes the content of the source files for traceability information.

«  Displays the elements of the document.

Requirements Gateway includes a set of built-in types for capturing traceability information
from National Instruments applications, such as LabVIEW, LabWindows™/CVI™, and

NI TestStand™, and from other common data sources, such as Microsoft Office documents, PDF
files, text files, and source code files. Refer to Chapter 6, Using External Applications with
Requirements Gateway, for a complete list of applications and data sources Requirements
Gateway supports.

Creating a Project

Complete the following steps to start Requirements Gateway and create a new project.

\é Note The exercises in this manual modify the tutorial files located in the
<Requirements Gateway Public>\Tutorials directory. You can restore the
tutorial files to the original state by copying the files from the <Requirements
Gateway Public>\Tutorials\Original directory to the <Requirements
Gateway Public>\Tutorials directory.

1. Select Start»All Programs»National Instruments»Requirements Gateway»
Requirements Gateway to launch Requirements Gateway and display the main window.

2. Select FilewNew or click the New button, as shown in the following figure, on the toolbar
in the main window to launch the Create a New Project and Save As dialog box, and
navigate to the <Requirements Gateway Public>\Tutorials directory.

-ﬁ
3. Enter MyProject in the File name control and click Save.

© National Instruments | 2-1



Chapter 2 Managing Requirements

Requirements Gateway creates a new project file (. rgt £) and displays the Project pane of the
Configuration dialog box, as shown in Figure 2-1. A project file defines the documents
Requirements Gateway analyzes, the type of each document, and the covering relationship
between the documents. If you do not add documents to the project file, Requirements Gateway
does not save the project file to disk and discards the file in memory. After you add documents
to the project and apply the changes, Requirements Gateway saves the project file in the
<Requirements Gateway Public>\Tutorials directory.

Figure 2-1. New Project on the Project Pane of the Configuration Dialog Box
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1 Project Files 3 Project Options
2 Project Configuration 4 Document Options

The Project pane contains the following sections:

*  Project Files—Tree view of all the documents and folders the root project directory
contains. Each document in the project tree displays the document name and an icon that
indicates the document type.

*  Project Configuration—Graphical overview of the documents and folders in the project.
You can place and arrange documents and folders, and you can add covering links between
the project documents to specify a covering relationship between the documents.
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Getting Started with NI Requirements Gateway

Project Options—Options for adding folders, documents, modification files, and covering
links to a project, and an option for removing selected items from the project. Refer to the
NI Requirements Gateway Help for more information about adding folders and
modification files to a project.

Document Options—Options for configuring a selected project document, modification
file, or covering link.

Adding a Document

Complete the following steps to add a specification document to the project you created in the
Creating a Project section of this chapter.

1.

Click the Add a document button, as shown in the following figure. The cursor
automatically moves to the Project Configuration pane and outlines a document object.
Click the Project Configuration pane to place the document.

e

When you place the document, Requirements Gateway adds the document to the Project
Files list. The Details tab of the Document Options pane displays the settings for the
document.

On the Details tab of the Document Options pane, click in the Name column to select the
Documentl text. Enter Product Specification and press <Enter> to rename the
document.

Click in the Type of Analysis column and select Text from the ring control to analyze the
document using the Text type.

The Text type specifies that the document is a text file, the content of which follows a
specific format for defining traceability information. Requirements Gateway analyzes the
text file for text that follows the format the Text type defines. Other types define unique
formats for capturing traceability information from other data sources.

The Reviewing the Product Specification Document section in this chapter demonstrates
how to review a text file for the traceability information Requirements Gateway captures
when it analyzes the text file.

Click in the File or Directory column. The File Browse button, as shown in the following
figure, becomes visible on the right side of the control. Click the File Browse button,
navigate to <Requirements Gateway Public>\Tutorials\ProductSpec.txt,
and click Open. Figure 2-2 shows the Configuration dialog box after you add the Product
Specification document.

© National Instruments | 2-3



Chapter 2 Managing Requirements

Figure 2-2. Adding a Document to a Project

Configuration EI@

File Edit Tool Help
GE Project editor
- =HJ MyProject -
Aot [ Product Specification g Product Specification =

Types

Shapshats

Filters

" 4 i s
Feports
Rej+) d L1 =1 /V{
& .
L)JJ L] Detallsl l/‘{ Coversl iy
Expressions
S Mame | Tupe of Analyziz | File or Directory |Ignor... |Inter... |Bloc... | ‘Yariable | -
> @|Product Specificatior@ Text ProductSpec. tat Category
Options
< | ol
QK | Cancel | Apply |

Adding a Covering Document

A covering document is a document that contains references to requirements that another
document defines. A covering document can specify a source file from any supported external
application, such as a TestStand sequence file, a LabVIEW VI, or a C file. For example, a step
in a TestStand sequence might cover requirements defined in a text document.

Note This tutorial adds a covering text document. Refer to the NI Requirements
Gateway Help for more information about adding documents from each supported
external application, including TestStand, LabVIEW, and LabWindows/CVI.

Complete the following steps to add a new document to the project that covers the Product
Specification document.

1. Click the Add a document button to add a second document on the Project Configuration
pane. Place the document below the Product Specification document.

2. On the Details tab of the Document Options pane, enter Covering Specification in
the Name control, select Text from the Type of Analysis ring control, and browse to
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Getting Started with NI Requirements Gateway

<Requirements Gateway Public>\Tutorials\CoveringSpec.txt inthe File
or Directory control.
Click the Add a cover button, as shown in the following figure.
Click the Covering Specification document and then click the Product Specification
document. A covering link appears between the two documents, as shown in Figure 2-3.
The arrow on the covering link indicates that the Covering Specification document covers
the Product Specification document.

ri

Figure 2-3. Adding a Covering Document to a Project
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ProductSpec. tst Category
CoveringSpec. tat Category

|

=

| Cancel | Apply

4.

Click OK to close the Configuration dialog box.
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Using the Management View

After you close the Configuration dialog box in step 4 of the Adding a Covering Document
section, the Management view displays in the main window, as shown in Figure 2-4.

Figure 2-4. Reviewing the Project in the Management View

Requirernents Gateway - MyProject =]
q y - MyFro)
File Edit “iew Tools Reports Help
h‘jl.} ﬂ:.l,“-_\'é& ﬂﬁ*?jﬁiﬁﬁiﬁ‘i%dw [no filter) |
,ﬂ Management‘u’iewl 2y Coverage Analysisl '5"@ Irnpact Analysis 1 5“’ Graphical V] ] Requirerment an jfj Link Det3
Overall Quality: 90% Project Overview
Sij/g
Project Details {mﬁ Covering 5 pecification J
Z documants

Storage. Fila

Siza: J0 ko
Hegquirements
10 raguirarmans) Irfarmatian: Rule Check:
T uncovarad raguiramants? (|l - Uncovered requirement (1]

The Overall Quality pane in the Management view indicates that the project includes
two documents and specifies ten requirements, but one requirement remains uncovered. The
Project Overview pane displays the covering relationship between the documents.

Note Requirements Gateway declares a set of formal rules that define the required
structure of project traceability and configuration information. When analyzing the
project, Requirements Gateway identifies any violations of the rules and displays the
results on the Rule Check pane in the Management view. Rule violations also display
under a Rule check node in the Selection column of the Coverage Analysis and
Impact Analysis views. Refer to the NI Requirements Gateway Help for lists of
possible rule violations and recommendations for resolving the violations.

Complete the following tutorials to use the Management view to review the documents you
included in the project.
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Reviewing the Product Specification Document

Complete the following steps to review the content of the Product Specification document.

1.

Double-click the Product Specification document on the Project Overview pane.
Requirements Gateway displays the source file for the Product Specification document,
ProductSpec. txt, in the default application associated with . txt files, as shown in
Figure 2-5. The default application for Microsoft Windows is Microsoft Notepad. You can
also right-click this document and select Navigate from the context menu to open this
document in the default application.

Figure 2-5. ProductSpec.txt Document

This is the product specification for a multifunction data acquisition for use.

<<

PRODUCT SPECIFICATION for USE DAQ DEVICE

The kE{ features of the product:

* small, portable multifunction data acguisition devices
® AT, AO, DIO and counter support

“ Built-in, removable connectors for easier and more cost-effective connectivity
>

. UsSB Communication

C 1
<«<The hardware will support the following protocols: USEL & USB2>> 4—@
®_> PS_USB_RECL: USEL

<<Harcdware must support USE 1,0=>

PS_USB_REQZ: USBZ
<<Hardware mMUsT SUPpOrT USE 2. 0->

2. analog channels
2.1. Analog Input
<<The hardware will support analog inputs»>
PS_AL_REQL: Analog Inqut
PS_AI_REQZ: 10 channels

2.2. analog output

<<The hardware will support analog outputs>>
P5_A0_REQL: Analog OUTpUT
PS_AO_REQ2: 2 channels

3. Digital channels
<<The hardware will support digital input and outputs:
3.1. pigital Input/output
Ps_DIC_RECL: Digital Ifo
PS_DIO_REQZ: 2 cChannels

4. Counters
PS_CNTR_REQL: Counter
PS_CNTR_REQZ: 1 counter

-

General Text 3 Section 5 Requirement ID 7 Requirement Text
Document Text 4 Section Text 6 Requirement Label

Review the content of ProductSpec. txt, which specifies ten requirements.

Requirements Gateway uses the Text type applied to the document to analyze
ProductsSpec. txt and identify the following traceability elements:

*  Sections—Defined by a numeric heading, such as 2. 1. The text after the numeric
heading is the text of the section.

*  Requirements—Defined by an ID that contains a set of arbitrary characters, followed
by the characters REQ, and ending with a numeric value. The label for the requirement
is located after the ID, and the colon character delimits the label.

*  Text—When delimited by the << and >> characters, the text is associated with the
previously specified element. If an initial text element is specified at the beginning of
the file, the text is associated with the document. Otherwise, the text is associated with
a section or another element, such as a requirement.
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3.
4.
5.

Exit the application that displays ProductSpec. txt.
In Requirements Gateway, click the Coverage Analysis View tab in the main window.

Expand the child elements of the Product Specification document in the Selection column.

Note Press <Shift> while expanding the parent element to display all the child

elements.

The Selection column displays the section headings from the Product Specification
document as parent elements and the requirements as child elements, as shown in
Figure 2-6. For example, the PS_USB_REQI and PS_USB_REQ?2 elements represent
requirements the Product Specification document specifies.

Figure 2-6. Product Specification Document in the Coverage Analysis View

2-8

EI-DPrO(Iud Specification Text
[l}_] 1 U58 Commumication
w Jps_USE_REQ1 - USE1
% Jrs_USE_REQZ - USBZ
[—}_1 2 Aralog Ghranrels
j 2.1 Analog mout
% JPs_al_REQ1 - Analog Input
% JPs_pl_REQZ - 10 channels
E] 2.2 Aralog Cutput
% JPs_AO_REQT - fnalog Output
% JPS_AD_REQZ - 2 shannels
[—}_1 2 Digital Charnels
2] 2.1 Digital sputiCupat
% JPs_DIO_RED - Digial 10
% JPs_DI0_RED? - 2 channels
= _1 F Cowrbers
% JPs_CHTR_REDT - Counter
. JPs_CNTR_REQZ - 1 sounter
[}DCwering Specification Text

Collapse the Product Specification document in the Selection column.
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Reviewing the Covering Specification Document

Complete the following steps to review the content of CoveringSpec. txt.

1. Click the Management View tab in the main window.

2. Select the Covering Specification document on the Project Overview pane. Navigate to
CoveringSpec. txt.

3. Review the content of CoveringSpec. txt, which contains section and text elements.
Instead of requirements, the file contains references to requirements, as shown in
Figure 2-7. The prefix [Covers:, followed by a set of characters that represent the
requirement ID and completed with a closing bracket character, defines a reference.

Figure 2-7. References in CoveringSpec.txt
1. USB Support
1.1. USB 1.0 Speeds
<<Hardware supports USB 1.0>>
[Covers: PS_USB REQ1]
1.2. USB 2.0 Speeds
2. Channel Support
2.1. Analog Input
<<Hardware supports analog input>>
[Covers: PS_AI REQ1]
<<10 channels>>
[Covers: PS_AI REQ2]
The text file specifies nine references. The 1.2. USB 2.0 Speeds section of the file does not
contain a reference.
4.  Exit the application that displays CoveringSpec. txt.

In Requirements Gateway, click the Coverage Analysis View tab in the main window.
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6. Expand the child elements of the Covering Specification document in the Selection
column. The Selection column displays the sections the Covering Specification document
specifies, as shown in Figure 2-8. Requirements Gateway highlights the 1.2 USB
2.0 Speeds section in gray because this section is empty.

Figure 2-8. Covering Specification Document in the Coverage Analysis View

Dproduct Specification  Text
£HEZ¥Covering Specification  Text
E] 1 Us8 Support
tj 1.1 LISE 1.0 Speeds
E] 1.2 vse 2.0 Speeds
j 2 Channe! Suppock
j 2.1 Arzlog imout
Ej 2.2 Analog Certput
E] 2.3 Digital mput/Cutout
j 3 Counters

7. Collapse the Covering Specification document in the Selection column.

Refer to Chapter 3, Analyzing Requirements, for more information about using the Coverage

Analysis view.
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Use the Coverage Analysis, Impact Analysis, and Graphical views to review the relationships
between requirements and the references that cover requirements.

Using the Coverage Analysis View

The Selection column of the Coverage Analysis view displays the content of all the documents
in the project. Select an element of a document in the Selection column to display only the
immediate level of upstream elements the selected element covers in the Upstream Coverage
Information column or only the immediate level of downstream elements that cover the selected
element in the Downstream Information column.

The Coverage Analysis view also contains the following tabs. Each tab displays details about
the element you select in the Selection column.

*  Texts and Reference Attributes—Displays the text for the element you select and any
attributes for references that link the element you select to a corresponding element in the
Upstream Coverage Information or Downstream Coverage Information column.

«  Attributes—Displays the attributes for the element you select.

*  Messages—Displays helpful information, including rule violation details, for the element
you select.

Refer to Chapter 5, Customizing Types, and to the NI Requirements Gateway Help for more
information about attributes and reference attributes.

Complete the following tutorials to use the Coverage Analysis view to analyze requirement
coverage for a project and add references to a project document.
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Analyzing Requirement Coverage

Complete the following steps to analyze requirement coverage for the project you created in
Chapter 2, Managing Requirements.

1.

Open <Requirements Gateway Public>\Tutorials\MyProject.rgtf ifitis
not already open.
Click the Coverage Analysis View tab in the main window. Collapse the Product
Specification and the Covering Specification documents in the Selection column, as shown
in Figure 3-1.

Figure 3-1. Coverage Analysis View

Requirerments Gateway - MyProject EI@
File Edit ‘fiew Tools Reports Help
NE RO O |22 =3 (%R [T i fite] ~Jid @~

T Management® Tk Coverage Analysis \u’iewl‘—“@ Impact &nalysis ] 27 Graphical \/1 ] Requirement D% 2 Link Det%
Upstream Coverage Selection: Downstream Coverage |nformation:

+'Rule check @Eovering Specification  30%
+ Text ]
+ E‘Coveﬁng Specification Text

Texts and Reference Attributes lAttributes lMessages l
Upstream Selection Downztream
Text: Text: Text:
| | || [PRODUCT ~ |

Reference Attributes: SPECIFICATION for USE Reference Attibutes:
" | DAQ DEWICE " |

3-2

Select the Product Specification document in the Selection column. The Downstream
Coverage Information column indicates that the Covering Specification document covers
90% of the requirements in the Product Specification document.

Expand the Product Specification document in the Selection column, and expand the
1 USB Communication section element.
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Select the PS_USB_REQI1 requirement of the Product Specification document, as shown
in Figure 3-2.

Figure 3-2. PS_USB_REQ1 Selected in the Coverage Analysis View

Selection; Downstream Coverage Information;
+ Rule check = @Coveting Specification 902
—+(%¥ Product Specification  Text ] =HE] 7 U588 Support
—+E] 7 U583 Communication ¥ E] 7.7 USA 1.0 Speads
i 5_REQ1 - USE
FS_USE_RE: - USER ]
+ 2] 2Anaiog Channate

The Downstream Coverage Information column displays the 1.1 USB 1.0 Speeds section
as a covering element because this section of the Covering Specification document contains
a reference to the PS_USB REQ]1 requirement. The Downstream Coverage Information
column also displays the 1 USB Support parent section of the 1.1 USB 1.0 Speeds section.

Select the PS_USB_REQ?2 requirement of the Product Specification document, as shown
in Figure 3-3.
Figure 3-3. PS_USB_REQ?2 Selected in the Coverage Analysis View

Selection: Downsztream Coverage Information:
+'Rule check m[ﬁoveﬁng 5pecification 903
] @Pmducl Specification Text ]
—HE] 1 58 Communication ]

% Ps_Use_REQ1 - USEY

+ =] 2 Analog Channeds

The Downstream Coverage Information column does not display any covering elements
because the Covering Specification document does not contain a reference to the
PS_USB_REQ?2 requirement.

Hover over the exclamation icon, as shown in the following figure, to the right of the
PS USB_REQ2 requirement to display a tooltip that contains the text 1 uncovered
requirement. The Selection column displays the exclamation icon for an uncovered
requirement and all the parent elements of the uncovered requirement.

!

@ Note You can also expand the Rule check node in the Selection column and
expand the Uncovered requirement (1) rule violation. Requirements Gateway lists
the PS_USB_REQ2 requirement as an uncovered requirement. You can double-click
the PS_USB_REQ2 requirement under the Rule check node to locate the

PS USB_REQ2 requirement in the project document in the Selection column.
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8. Select and expand the 2 Analog Channels section of the Product Specification document,

as shown in Figure 3-4.
Figure 3-4. 2 Analog Channels Section Selected in the Coverage Analysis View
Selection; Downstream Coverage Information;
+ Rule check = ml:oveting Specification 902
~(% Product Specification  Text ] =+ 2] 2 Channed Support
—HE] 7 U58 Communization ] 2] 2 1 Analog inpuf
% Jps_use_REQ! - USB1 2] 2 2 Anatg Oufpes
% JPs use_REQE- USE2 L]
-HE] hannals
-HE] 27 Analog dnpur
5 )P ALREGH - Arakag Input
S JFs_ALRECZ- 10 clamels
-2 22 Analog Outpur
5, JPS_A0_REQ! - Amlag Qutput
% )P A0 REQR- 2 channels
+ 2] 3 Digiad Channals
The 2.1 Analog Input child section of the 2 Analog Channels section contains the
PS Al REQI and PS_AI REQ2 requirements, and the 2.2 Analog Output child section
contains the PS AO_REQI1 and PS AO_REQ2 requirements. The Downstream Coverage
Information column displays the 2.1 Analog Input and 2.2 Analog Output sections of the
Covering Specification document as covering elements. In the Covering Specification
document, the 2.1 Analog Input section contains references to the PS Al REQI and
PS_AI REQ2 requirements, and the 2.2 Analog Output section contains references to the
PS_AO_REQI, and PS_AO_REQ?2 requirements.

9. Double-click the 2.1 Analog Input section of the Covering Specification document in the
Downstream Coverage Information column. Requirements Gateway selects the 2.1 Analog
Input section of the Covering Specification document as the selected element in the
Selection column, as shown in Figure 3-5.

Figure 3-5. 2.1 Analog Input Section Selected in the Coverage Analysis View
Upstream Coverage Information: Selection:
=¥ Product Specification Text  90%|| * Rule check
-+ 2] 2 Anaiog Channels + @Pmduct Specification Text ]
=HE] 27 Analog fnput = @Eoveling Specification Text
%P5 _ALREQ1 - Armbog Input +- 2] 7 1458 Support
% JPs ALREGR- 10 channet: =2 2 Channe! Support
=] 2 Fyell'g
=1 23 Digitad input Oufput
=] 7 Countars
The Upstream Coverage Information column indicates that the Covering Specification
document covers 90% of the requirements in the Product Specification document, and that
the references from the 2.1 Analog Input section of the Covering Specification document
specifically cover the PS_AI REQI1 and PS_AI REQ2 requirements in the Product
Specification document.
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Adding a Reference in a Project Document

Complete the following steps to add a reference in the Covering Specification document to cover
the uncovered requirement, PS USB REQ?2, in the Product Specification document.

1. Expand the 1 USB Support section of the Covering Specification document in the

Selection column.

2. Double-click the 1.2 USB 2.0 Speeds element in the Selection column to navigate
to CoveringSpec. txt.

3. Edit the file by adding a reference to the PS_USB_REQ?2 requirement below the
1.2. USB 2.0 Speeds section, as shown in Figure 3-6.

Figure 3-6. PS_USB_REQ2 Reference in Covering Specification Document
1. USB Support
1.1. USB 1.0 Speeds
<<Hardware supports USB 1.0>>
[Covers: PS USB REQ1]
1.2. USB 2.0 Speeds
<<Hardware supports USB 2.0>>
[Covers: PS_USB _REQ2]
2. Channel Support
2.1. Analog Input

<<Hardware supports analog input>>

[Covers: PS_AI REQ1]
<<10 channels>>
[Covers: PS_AI REQ2]

4. Save the changes to CoveringSpec. txt and exit the application.

Return to Requirements Gateway, which launches a dialog box that indicates that the
Covering Specification document was modified. Click Yes to reload the file. Requirements
Gateway analyzes the new document and updates the view, as shown in Figure 3-7.

Figure 3-7. Covering Specification Document after Reloading the Project

5 JPs Use_REQZ- USE2

Upstream Coverage Information: Selection:
=¥ Product Specification Text 100%|| * [-¥Product Specification Text
=] T USA Communizasion = Coveling Specification Text

—tl 758 Support
2] 17053 10 Speads
7 2ads

126
—+E] 2 Channef Support
2] 2 1 Analog inpuf
2] 22 Anaing Oufpur

2] 23 Digial inpet Outoct

=] 7 Countars

The Upstream Coverage Information column now indicates that the Covering Specification
document covers 100% of the requirements in the Product Specification document. The
Upstream Coverage Information column also indicates that the 1.2 USB 2.0 Speeds section
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in the Covering Specification document now covers the PS USB_REQ2 requirement in the
Product Specification document. The orange icon on the 1.2 USB 2.0 Speeds section and
its parent sections indicate that a change occurred to the project document source file
outside of Requirements Gateway.

@ Note When you reload a project after making changes to a project document source
file, Requirements Gateway highlights the added, deleted, modified, and moved
elements with orange icons. The icons are temporary and disappear when you reload
the project again without making any additional changes. If you want to persist the
change information in the project, use marks or snapshots. Refer to the
NI Requirements Gateway Help for more information about the orange icons, marks,
and snapshots.

The Rule check node in the Selection column no longer appears because the project no longer
contains an uncovered requirement.

Using the Impact Analysis View

The Impact Analysis view contains the same columns and tabs as the Coverage Analysis view,
but displays all levels of downstream or upstream elements.

A Requirements Gateway project can include more documents than only one upstream
document and one downstream document. Requirements can exist at more than one level, and
you can use requirements at one level to cover requirements at the next immediate upstream
level, but you must still cover the requirements at all levels to cover 100% of the requirements
in the project.

For example, consider a project that contains three total documents, Doc1, Doc2, and Doc3,
as shown in Figure 3-8:

Figure 3-8. Traceability for Requirements at Multiple Levels in a Project

Doct Doc2 Doc3

Doc2_REQ1 4—‘—
Doc2_REQ2 4—‘—

Legend

Requirement Statement
I Reference Statement
<& Coverage Link
¥ Derived Requirement
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This project specifies the following requirements traceability:

The document at the most upstream level, Docl1, specifies two requirements, Docl REQ1
and Docl REQ2.

The document at the intermediate level, Doc2, covers the two requirements in Docl, but
also specifies two additional requirements, Doc2 REQ1 and Doc2 REQ?2, that a further
downstream document must cover. The Doc2 REQ1 and Doc2 REQ2 requirements are
called derived requirements because they are not defined at the most upstream level, but
they must still be covered for the project to cover 100% of all requirements.

The most downstream level document, Doc3, covers the two derived requirements the
Doc?2 specifies, Doc2 REQ1 and Doc2 REQ2. If Doc3 did not cover the derived
requirements Doc2 specifies, the project would cover only 50% of all requirements.

Complete the following tutorials to use the Impact Analysis view to track requirements
traceability across three levels of documents.

Adding a Third Document to a Project

Complete the following steps to add a third document to the project you created in Chapter 2,
Managing Requirements.

1.

Open <Requirements Gateway Public>\Tutorials\MyProject.rgtf ifitis
not already open.

Select File»Edit Project or click the Edit Project button, as shown in the following figure,
on the toolbar in the main window to launch the Project pane of the Configuration
dialog box.
o,
d

Select the Covering Specification document on the Project Configuration pane.

On the Details tab of the Document Options pane, enter Design Specification inthe
Name control, select Text from the Type of Analysis ring control, and browse to
<Requirements Gateway Public>\Tutorials\DesignSpec.txt inthe File or
Directory control.

Click the Add a document button to add a third document on the Project Configuration
pane. Place the document below the Design Specification document.

On the Details tab of the Document Options pane, enter Test Specification inthe
Name control, select Text from the Type of Analysis ring control, and browse to
<Requirements Gateway Public>\Tutorials\TestSpec.txt in the File or
Directory control.
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7. Click the Add a cover button to add a covering link. Click the Test Specification
document and then click the Design Specification document to create a covering link
between the two documents, as shown in Figure 3-9.

Figure 3-9. Two Levels of Covering Documents in the Project

Configuration EI@

File Edit Tool Help

GE Project editor
=HJ MyPraject L

Project @ Product 5 pecificatic @ Product Specification -
E @ Dresign Specification 7 T
% [2¥ Test Specification
Types
= @ Design Specification
g A
Snapshots
?_4 @ Test Specification
Filters
= 4 i 3
Feports
Rej+) o L1 =] 'Ill /V{
[ :
3 JJ mDetallsl ]/“’Coversl iy
Expreszions
[3\}‘/ Mame | Type of Analysiz | File or Directary |Ign0r... |Inter... |Bloc:... | Wariable | -
Pat m Froduct Specificatior@ Text ProductSpec. bt Category
Options
m ['esign Specification @ Text DesignSpec. tat Category
m Test Specification @ Text TestSpec. bt Category
| | ]
QK | Cancel | Apply |

8. Click OK to close the Configuration dialog box.

9. Click Yes when Requirements Gateway prompts you to reanalyze the project.

Reviewing the New Documents

Complete the following steps to review the content of the two new documents.
1. Click the Impact Analysis View tab in the main window.
2. Select the Design Specification document and navigate to DesignSpec. txt.

3. Review the content of DesignSpec. txt, which contains similar sections and text
elements as those in CoveringSpec. txt, but DesignSpec. txt contains 25 additional
requirements.
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Some of the requirements in DesignSpec . txt also specify reference statements that
cover requirements in ProductSpec . txt. For example, the 1.2 USB 2.0 Speeds section
in DesignSpec. txt specifies DS USB2 REQ1, DS USB2 REQ?2, and
DS_USB2_REQ3 requirements, and each of these requirements includes a reference to the
PS_USB_REQ2 requirement in ProductSpec . txt, as shown in Figure 3-10.

Figure 3-10. Requirements in DesignSpec.txt

1.2. USB 2.0 Speeds
<<Hardware supports USB 2.0>>

DS_USB2_REQl: Low Speed
<<1.5 Mbps>>
[Covers: PS USB REQZ2]
DS_USB2_REQ2: Med Speed
<<12 Mbps>>
[Covers: PS USB REQZ2]
DS USB2 REQ3: High Speed
<<480 Mbp>>
[Covers: PS USB REQZ2]

Select the Test Specification document and navigate to TestSpec. txt.

Review the content of TestSpec. txt. The 1.2.1 Test USB 2.0 Low Speed section of
TestSpec. txt includes the reference [Covers: DS_USB2_REQ1] to indicate that the
section covers the DS USB2 REQI requirement in DesignSpec. txt.

Because the Test Specification document includes references that cover requirements in the
Design Specification document, and the requirements in the Design Specification
document include references that cover requirements in the Product Specification
document, the three documents together cover 100% of all requirements in the project. The
requirements in the Product Specification document, which is the most upstream document,
cannot be considered 100% covered by only the Design Specification document because
the Design Specification document includes its own requirements that must be covered.
The requirements in the Product Specification document can only be considered 100%
covered when the Test Specification document, which is the most downstream document,
also covers all requirements in the Design Specification document.
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6. Return to DesignSpec. txt, which also contains requirements that do not specify
references to requirements in ProductSpec. txt. The 1.1 USB 1.0 Speeds section in
DesignSpec. txt contains a reference to the PS USB REQ] requirement in
ProductSpec. txt and contains its own DS_USB1_REQ1 and DS_USB1_REQ2
requirements, as shown in Figure 3-11.

Figure 3-11. Derived Requirements in DesignSpec.txt

1. USB Support

1.1. USB 1.0 Speeds
<<Hardware supports USB 1.0>>
[Covers: PS USB REQI]

DS_USB1_REQl: Low Speed
<<1.5 Mbps>>

DS USB1 REQ2: High Speed
<<12 Mbps>>

1.2. USB 2.0 Speeds
<<Hardware supports USB 2.0>>

The DS USB1 REQI! and DS USB1 REQ2 requirements are derived requirements.

A requirement that includes a reference to a further upstream requirement is a non-derived
requirement. The DS_USB2 REQ1, DS _USB2 REQ2, and DS_USB2 REQ3
requirements in the Design Specification document, as shown in Figure 3-10, are
non-derived requirements because these requirements specify references to further
upstream requirements. A non-derived requirement denotes a dependency between the
coverage of one or more upstream requirements and the coverage of the non-derived
requirement.

7.  Exit the application that displays DesignSpec. txt and TestSpec. txt.
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Performing Impact Analysis

Complete the following steps to use the Impact Analysis view to analyze the new documents.

1. Expand the Design Specification document in the Selection column to display the derived
requirements, DS USB1 REQI and DS _USB1 REQ?2, and the non-derived requirements,
DS_USB2_REQI1, DS_USB2 _REQ?2, and DS_USB2_REQ3, as shown in Figure 3-12.
Requirements Gateway displays different icons for derived and non-derived requirements
and displays an arrow icon to the right of a derived requirement and all parent elements of
the requirement.

Figure 3-12. Derived and Non-Derived Requirements
S election:
Rule check
m‘Product Specification Text
""" Design Specification Text i
£l 1 USB Support 'k
gl 1.1 US8 1.0 Speeds 'l
D5_USB1_REQ - Low Speed il
VD5_USB1_REQ? - High Speed il
= ' 1.2 VS8 2.0 Speeds
% |05_USB2_REDT - Low Speed
# | 05_USB2Z_REQ? - Wed Speed
% |05_USBZ_REDS - High Speed
Bpa] 2 Ghanaed Support il
[}r_ﬂ 3 Courmders
EHg¥ Test Specification  Text
2. Expand the Product Specification document in the Selection column and select the

PS_USB_REQI1 requirement. The Downstream Impact Information column displays only
the covering 1.1 USB 1.0 Speeds section in the Design Specification document, as shown
in Figure 3-13, because the 1.1 USB 1.0 Speeds section does not contain any non-derived
requirements.

Figure 3-13. PS_USB_REQ1 Downstream Impact Analysis

Selection: D ownstream Impact Information:
+ Bule check =1 Jps:_UsE_REQH - USEI
= umducl Specification  Text ml 7.7 U588 7.0 Spesdk

-HE] 7 LS8 Communicadion

o Jps_use_REc- use:
+ 2] 2Anaiog Channale
+ 2] 3 Digial Channels
+ 2] o Counfers
+ &Design Specification Text 'l
+ ¥ Test Specification  Text
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Select the PS_USB_REQ2 requirement. The Downstream Impact Information column
displays the non-derived requirements in the covering Design Specification document and
the sections in the Test Specification document that cover the non-derived requirements,
as shown in Figure 3-14.

Figure 3-14. PS_USB_REQ2 Downstream Impact Analysis

Selection: D ownstrearn Impact Infarmation:
+Bule check =%, Jps: UsSE_REGQR- USE2
—2¥ Product Specification  Text —HH DS UsER REQH - Law Speed
—H 2] T USA Communizasion Bl 727 Tesf VSR 20L0W Spead
% JPs_Use_REQH - USE1 —HP oS UsE REGR- Med Spesd
i  LISB_RECR- ISED ] 122 Tesf S8 2 OMED Speed
+ 2] 2Anaiog Channed = ﬁ_]ns_usaz_nsm- High Sipeed
+E] 3 Digital Channels 1] 123 Tesf IS8 2 0 HIGH Speed
+ 2] 4 Counfars
+ &Design Specification Text 'k

+ ¥ Test Specification  Text

Using the Graphical View

The Graphical view displays each document as an object with its traceability elements displayed
in a tree view within the object. Solid lines represent traceability between requirement elements
of a document and covering elements in another document. Dotted lines between objects
represent links other than references, such as support, allocation, or validation information for
requirements.

Complete the following steps to use the Graphical view to review project documents.

1.

3-12

Open <Requirements Gateway Public>\Tutorials\MyProject.rgtf ifitis
not already open.

Click the Graphical View tab.

Select the PS_USB_REQI1 requirement in the Product Specification document. The
Graphical view highlights the PS USB REQ1 requirement in the Product Specification
document, the covering 1.1 USB 1.0 Speeds section in the Design Specification document,
and the line between the elements, as shown in Figure 3-15.
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Figure 3-15. PS_USB_REQ1 Selected in the Graphical View

Requirernents Gateway - MyProject EI@
File Edit ‘iew Tools Reports Help
NEH R O O |80 =@ %R T ino fite] -] 14 »
9 Management . 94 Coverage Analysis "A'_A,Impact Analysis jJ Graphical Vie‘“"l ] Requirernent Dd jjj Link Det%
-
“% Product 5pecificatio ¥ Design Specification ¥ Test Specification
= =] 7 = | 758 Supporf = Efl 7 Fesf (/S5 Tesfs =
il RECT - L% = Ll 17858 10 Speed B 77 Festids8 18
=J PS 1SE REQ2-U E¥ DS USE1 REQT B 777 Tesiiisg )
= 2] 24nalng Chammek E¥ DS USE1 REOZ Bl 772 Tesiti58 7]
El 2] 27 Analog inout Bl Bl 720458 20 Spaedy Bl 7.2 Fextiis820
%) PS Al REQT - & £3) DS USBZ2 REQT O 727 Test 1458 3
=JPS Al REQ2-1 EY DS USB2 REQZ A 722 Tesi /58 4
B 5 22 Anaig Ouout B DS USB2 REOZ Al 723 Tesiti58 4
#J P A0 REQT -4 = 2 Channal Suppait = B 2 FestAnabag inout
=JPs A0 HEu2-;§ El Bl 27 Analag inout £ 27 TesiAnaiog inod
= 21 3 Nimial Channale B El 27 14707 Aasa /’/, Al 22 Tastdnaipainnd 7
4 1 3
Selection
Aftributes; Teut Messages:
Hardware must support USE 1.0 | |Requirement PS_ISE_REQT -
USE1 iz covered.
Ready.

Select the PS_USB_REQ?2 requirement. The Graphical view highlights the

PS USB_REQ2 requirement in the Product Specification document, the derived
requirements in the 1.2 USB 2.0 Speeds section of the Design Specification document that
cover the PS_ USB REQ?2 requirement, and the sections in the Test Specification document
that cover the derived requirements in the Design Specification document.

Right-click the PS_USB_REQ?2 requirement and select View Graph for Selection from
the context menu to display only the highlighted elements from the three documents, as
shown in Figure 3-16.

Figure 3-16. PS_USB_REQ2 Selected in the Graphical View
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The yellow warning icon in the Graphical view indicates that the graph is only a partial
view of the entire project.

Right-click the Graphical view and select Show All Elements from the context menu to
display all the elements of the documents again.
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10.

I1.

3-14

Click the header of the Test Specification document to select the entire document.

Right-click the Test Specification document and select Hide Selected Documents from
the context menu. The Graphical view hides the Test Specification document, displays the
traceability information for the remaining two documents, and again displays a yellow
warning icon.

Right-click the Graphical view and select Show Hidden Documents from the context
menu to launch a dialog box in which you can select a previously hidden document to show
again in the Graphical view.

Select Test Specification from the list of documents and click OK to close the dialog box.
The Graphical view shows the Test Specification document again.

Select FilenSave or click the Save button, as shown in the following figure, on the toolbar
in the main window to save the project.

A

| ni.com



Generating Reports

You can generate built-in or custom reports that contain project analysis information.
Requirements Gateway distinguishes between the following types of reports:

Features Reports—Built-in report types for feature-related information. Features reports
are available for all projects and stored in <Requirements Gateway>\config\
doc_models\Features Reports.xml.

Library Reports—Built-in report types for project-related information. Library reports are
available for all projects and stored in <Requirements Gateway>\config\
doc_models\Library Reports.xml.

Public Reports—Custom reports available for all projects and stored in <Requirements
Gateway Public>\Config\doc_models\Public Reports.xml.

Project Reports—Custom reports available only for a specific project and stored in the
same directory as the project in doc_models\Project Reports.xml.

Requirements Gateway installs the following features report:

Features Information—Contains a summary of the releases and features that you define
in the project.

Requirements Gateway installs the following library reports:

Traceability Matrix—Lists the upstream-to-downstream covered requirements and the
downstream-to-upstream covering references.

Analysis Results—Summarizes the coverage analysis of the entire project.
Project Description—Describes the project and the project documents.

Upstream Impact Analysis—Lists the upstream traceability information for selected
elements of the project.

Downstream Impact Analysis—Lists the downstream traceability information for
selected elements of the project.

Synthesis of Added Information—Summarizes any added attributes, references, and text
in the project.

Rules Checking—Contains a summary of any rules the project violates.

Requirement Attributes—Lists the requirements, attributes, and attribute values for one
or more selected documents in the project.

Requirement Details View—Lists the details of all the requirements, including the
requirement text and added text, for one or more selected documents in the project.
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Refer to the NI Requirements Gateway Help for more information about the content of each
default report type.

Generating a Built-in Report

Complete the following steps to generate a Project Description report for the project you created
in Chapter 2, Managing Requirements, and modified in Chapter 3, Analyzing Requirements.

1. Open <Requirements Gateway Public>\Tutorials\MyProject.rgtf ifitis
not already open.

2. Select Reports»Library Reports»Project Description to launch the Save As dialog box.

Browse to the <Requirements Gateway Public>\Tutorials directory, enter
ProjectDescription inthe File name control, select a report format template from the
Save as type ring control, and click Save. Requirements Gateway generates and displays
the report in the default application for the format you specified, as shown in Figure 4-1.

Figure 4-1. Project Description Report

Project Description

1. General data

Froject: MyFroject

Directory: C\Documents and Settings\all Users\Documents\Mational Instruments\Requirements Gateway 1.1\Tutorial
Mumber of documents: 3

Document types Number of documents
Text 3

Mumber of requirements: 34
Mumber of derived requirements: 5
Mumber of uncoveredrequirements: 0

2. Product Specification: Text

3. Design Specification: Text
Design Specification covers 100% of requirernents of Product Specification
Design Specification contains 5 derived requirements

4. Test Specification: Text

Test Specification covers 100% of requirements of Design Specification

4. Review the content of the report.

5. Exit the application that displays the report.
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Report Models and Templates

Report templates define the format and orientation of the report, and report models define the
structure and content of the report. Requirements Gateway includes the following built-in
templates:

*  Rich Text Format in portrait or landscape orientation
*  PDF in portrait or landscape orientation
+ HTML

You can customize the default templates so that the generated report uses custom formatting.
Refer to the NI Requirements Gateway Help for more information about customizing report
templates.

Creating a Custom Report Model

Complete the following tutorials to create a custom report model that lists the requirements
defined in each document of a project.

Note The content of this section is optional and intended for only advanced
Requirements Gateway users.

Creating a New Custom Report Model

Complete the following steps to create a new custom report model for the project you created in
Chapter 2, Managing Requirements, and modified in Chapter 3, Analyzing Requirements.

1. Open <Requirements Gateway Public>\Tutorials\MyProject.rgtf ifitis
not already open.

2. Select Reports»Edit Reports to launch the Reports pane of the Configuration dialog box.

3. Click the New Report button, as shown in the following figure, to add a new report under
Project Reports, as shown in Figure 4-2.

f
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Figure 4-2. New Report on the Reports Pane of the Configuration Dialog Box
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The Reports pane contains the following sections:

Report Configuration—A graphical model of the active report selected in the
Reports List. Drag structures, data blocks, and other parameters from the Report
Element pane and drop them on the Report Configuration pane to build the report

model.

Reports List—Lists the built-in and custom reports for the project.

Toolbar—Buttons to create, rearrange, and delete reports from the Reports List. In
addition, the Report elements button, as shown in the following figure, toggles the
controls below the Reports List to display the properties for the item you select on the
Report Configuration pane or the elements available to insert in the report. You can
also double-click the Report elements button to launch a modal Report elements

window.
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*  Properties—Contains the following panes that display separately when you toggle
the Report elements button:

—  Selection Properties—Options for configuring the item you select in the Reports
List or on the Report Configuration pane. The options available depend on the
element you select.

—  Report Elements—Structures, data blocks, and other parameters you can add to
the report. When you select an element on the Report Configuration pane,
Requirements Gateway highlights on the Report Elements pane the valid
elements you can insert into the selected element.

The Report Elements pane contains the following tabs:

. Structures—Elements that define the structure of the report, such as text,
paragraph, list, or table.

+  Data—Flements associated with the object you select on the Report
Configuration pane, such as the project, a document, or a requirement.

. Parameters—Data type elements you can pass to a structure element.
4. Enter Requirements in the English name control.

5. Select portrait.rtf from the Template ring control.

Configuring the Report

Complete the following steps to configure the custom report so that the report can loop on all
documents in the project.

1. Select the Requirements root object of the report on the Report Configuration pane.
Requirements Gateway highlights the Requirements object with hashing.

2. Click the Report elements button to display the Report Elements pane.
Click the Data tab.

4.  Select the project»Contents»analyzed documents element and drag it to the Report
Configuration pane to add the element to the report, as shown in Figure 4-3.

Figure 4-3. Analyzed Documents Element Added to Report

Requirements

o parameter

The analyzed documents element instructs the report to loop on all documents in the
project.

5. Click the Report elements button to display the Selection Properties pane. The Variable
name control value defaults to doc1. This variable represents the active document while
looping on all documents in the project.
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Adding Paragraph and Text Elements to the Report

Complete the following steps to add paragraph and text elements to the custom report.

1.

Click the Report elements button to display the Report Elements pane and click the
Structures tab.

Select the paragraph element and drag it to the analyzed documents element on the Report
Configuration pane. Requirements Gateway adds a paragraph to the report for each
document in the project.

Complete the following steps to define the structure and content of the paragraphs.
a.  Select the text element and drag it to the paragraph element.

b.  Click the Report elements button to display the Selection Properties pane and enter
Document : in the English text control.

c.  Click to the right of the Document: text element on the Report Configuration pane to
highlight the entire paragraph element. Ensure that you select only the paragraph
element and not the entire analyzed documents element.

d. Click the Report elements button to display the Report Elements pane and click the
Data tab.

e. Select the docl»Identification information»name element and drag the element to
the right of the Document: text element, as shown in Figure 4-4.

Figure 4-4. Paragraph and Text Elements Added to Report

Requirements

[‘manah'zed documents of project : doc1

Documert:

Adding a Table Element to the Report

Complete the following steps to add a table element to the custom report.

1.

4-6

Select the analyzed documents of project: docl element on the Report Configuration
pane and click the Structures tab on the Report Elements pane.

Select the table element and drag it to the bottom of the analyzed documents of project
element.

Drag a text element to each cell in the header row of the table, click the Report elements
button to display the Selection Properties pane, and enter Requirement and Text,
respectively, in the English text control for the table header elements.

| ni.com



4.

Getting Started with NI Requirements Gateway

Select the area below the column headers, as shown in Figure 4-5.

Figure 4-5. Inserted Column Text Elements

Requirements

I:Qlanah.'zed documents of project : doc

Document:

Fequirement | Text

Click the Report elements button to display the Report Elements pane, click the Data tab,
and drag the doc1»Contents»all requirements element to the selected area.

Click the Structures tab and drag the table row element to the requirements of doc1
element.

Click the Data tab and drag the req1»Identification information»display element and the
reql»ldentification information»text element to the respective cells in the new table row,
as shown in Figure 4-6.

Figure 4-6. Final Custom Report

8.

Requirements

Q‘Janah'zed documents of project : doc

Document:

Requirement | Tent |

oa_jall requirsmertts of doc1 : reql
| |displayof real| | ftext of req1]| |

Click OK to close the Configuration dialog box.
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Generating a Custom Report

Complete the following steps to generate and save the custom report.

1.

Select Reports»Project Reports»Requirements from the main window to launch the

Save As dialog box.

2.  Enter Requirements in the File name control. Because you specified portrait.rtf
as the template to use for the custom report in step 5 of the Creating a New Custom Report
Model section, you cannot select a different report format template from the Save as type
ring control.

3. Click Save to generate the report and launch the default application associated with. rt £
files, as shown in Figure 4-7.

Figure 4-7. Final Generated Custom Requirements Report
Document:Product Specification
Requirement Text
PS_USE_REQ1 - USB1 Hardware must support USB 1.0
PS_USB_REQZ2 - USB2 Hardware must support USB 2.0
PS_AI_REQ1 - Analog Input
PS_AI_REQ2 - 10 channels
PS_AO_REQ1 - Analog Output
PS_AQ_REQ2 - 2 channels
PS_DIO_REQ1 - Digital /'O
PS_DIO_REQ2 - 2 channels
PS_CNTR_REQ1 - Counter
PS_CNTR_REQ2 -1 counter
Document:Design Specification
Requirement Text
DS_USB1_REQ1 - Low Speed 1.5 Mbps
DS_USB1_REQ2 - High Speed 12 Mbps
4. Review the content of the report.

@ Note The report does not contain a table for the Test Specification document
because the Test Specification document does not contain any requirements.

5.

Refer to the NI Requirements Gateway Help for more information about customizing reports.

4-8
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Customizing Types

The organization and format of data can vary between documents and does not always adhere to
the format a built-in type defines. You can modify a project document source file to conform to
the format a built-in type requires, or you can create a custom type that analyzes the format the
project document source file uses.

This tutorial explains how to create a custom type based on the default Text type to capture
traceability information from text files that use unique syntax for defining traceability
information.

Reviewing File Formats

For most types, Requirements Gateway captures traceability information by translating a project
document source file, such as a Microsoft Word document, into a text or XML intermediate file.
The type analyzes the intermediate file and captures the required structure and traceability
information. Refer to the NI Requirements Gateway Help for more information about the content
and format of a text or XML intermediate file.

The Text type directly processes the content of a text file without using a translated
intermediate file.

Complete the following steps to evaluate the format of custom text files so you can create a
custom type to capture the traceability information from the files.

1. Open <Requirements Gateway Public>\Tutorials\
CustomTypeProject.rqgtf.

2. Click the Management View tab. The Overall Quality pane indicates that the project
specifies two documents, but does not define any requirements.

3. Click the Coverage Analysis View tab. Requirements Gateway does not display any
sections or requirements for the documents in the project because the documents use a
syntax for requirements, references, and text elements that the default Text type cannot
recognize.

4.  Select the Product Specification document on the Project Overview pane and navigate to
CustomProductSpec. txt.
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5. Review the content of CustomProductSpec. txt. Figure 5-1 shows a portion of
CustomProductSpec. txt.

Figure 5-1. Text from CustomProductSpec.txt

- USB Communication # The hardware will
[REQ: USB1] USB1 # Low & High Speeds
[REQ: USB2] USB2 # Low, Med, and High

- Analog Channels
- Analog Input # The hardware will
[REQ: AI] Analog Input # +/- 12 Volts
[REQ: AI COUNT] 10 channels

6. In Requirements Gateway, select the Covering Specification document on the Project
Overview pane and navigate to CustomCoveringSpec. txt.

7. Review the content of CustomCoveringSpec. txt. Figure 5-2 shows a portion of
CustomCoveringSpec. txt.

Figure 5-2. Text from CustomCoveringSpec.ixt

- USB Support

- USB 1.0 Speeds #Hardware supports USB
[REF: USB1]

- USB 2.0 Speeds #Hardware supports USB
[REF: USB2]

The CustomProductSpec. txt and CustomCoveringSpec. txt files contain the
following traceability content format:

«  Each document specifies two levels of sections. A minus character precedes a
first-level section, and two space characters and a minus character precede a
second-level section.

* Thesyntax [REQ: ID],where IDis a set of characters that represent a requirement
ID, specifies requirements. An optional text label follows the requirement.

+ Thesyntax [REF: ID],where IDis a set of characters that represents a requirement
ID, specifies references.

*  The # character specifies text associated with a section or requirement.

8.  Exit the external applications.

Creating a Custom Type

When you create a custom type, you can duplicate and modify an existing type or create a new
type. Because the custom Product Specification and Coverage Specification documents adhere
to a very different content format than the format the default Text type defines, you must create
a new type.
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Note The content of this section is optional and intended for advanced
Requirements Gateway users.

Complete the following steps to create a new type and configure the name, conversion tool, and
editing tool for the type.

1. Select File»Edit Types or click the Edit Types button, as shown in the following figure,
on the toolbar in the main window to launch the Types pane of the Configuration dialog
box, as shown in Figure 5-3.

Figure 5-3. Types Pane of the Configuration Dialog Box
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The Types pane contains the following sections and panes:

*  Types List—The list of available types. The Types List groups the types in folders that
correspond to the read-only directories in the <Requirements Gateway>\
config\types directory.

The Types List also contains a public folder. You can place custom types and
duplicates of the default types in the public folder to make the types available for all
projects. Requirements Gateway stores the type definitions for the public folder in
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5-4

<Requirements Gateway Public>\Config\types\public\
public.types.

The final folder in the list contains the custom types defined for any projects located
in the same directory as the current project file.

*  Toolbar—Buttons to copy, delete, and add new elements to the Types List or to the
elements of a specific type.

*  Selection Properties—Options available for the type or type element you select in the
Types List. Depending on the element you select in the Types List, the Selection
Properties pane can display Analysis, Advanced Options, and Attributes tabs.

Select the Tutorials folder in the Types List.

Click the Add new type button, as shown in the following figure, on the toolbar to add a
new type to the Tutorials folder in the Types List.

a

Note Use the Add XML type and Add a type for added elements buttons on the
toolbar to create custom types for specific purposes. Refer to the NI Requirements
Gateway Help for more information about XML types and types for added elements.

Enter My Type in the Name control on the Selection Properties pane.
Click the Analysis tab on the Selection Properties pane, if it is not already selected.

Select Text from the Convert tool ring control for Requirements Gateway to interpret any
document that uses the type as a general text file, similar to the default Text type.

Select Text from the Edit tool ring control for Requirements Gateway to launch the default
application associated with . txt files when you navigate to the document.

Expand the My Type type node in the Types List.

The elements under a type in the Types List define how Requirements Gateway identifies
traceability information in a text or XML intermediate file. Type elements use regular
expressions to specify patterns in the text of the intermediate file for Requirements
Gateway to identify instances of an element. Types that use XML intermediate files also
specify the structure of the XML data to identify traceability information.

Table 5-1 lists the elements a type can define and the purpose of each element. Refer to the
NI Requirements Gateway Help for more information about the elements that each built-in
type defines.
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Table 5-1. Type Elements

Element Description

Section Specifies how to identify and display the structural elements for a
document. Examples of sections include headings in a text or
Microsoft Word file; files in a directory; rows in a database;
sequences, step groups, and steps in a TestStand sequence file; or
front panels, diagrams, controls, and indicators in a LabVIEW VL.

Macro-Requirement Specifies how to identify and display macro-requirements for a
document. A macro-requirement contains requirements and
passes its attributes, text, or links onto those requirements. If a
downstream element directly references a macro-requirement,
the downstream element also covers all the requirements the
macro-requirement contains

A macro-requirement element defines a starting location and

an ending location, where Requirements Gateway associates

any requirement element between the locations with the
macro-requirement. For example, a macro-requirement element
might interpret the syntax [MacroReq_ID] as a starting location
and the syntax [End_of_MacroReq] as an ending location.

Requirement Specifies how to identify and display requirements for a
document. For example, a requirement element might interpret
[REQ: ID] asarequirement.

Entity Specifies how to identify and display an entity for a document.
An entity element must contain a reference to a requirement,
derived requirement, or macro-requirement and cannot reference
itself. An entity element is similar to a section element, except that
Requirements Gateway returns a rule violation if a reference
element does not follow an entity element.

Reference Specifies how to identify references to requirements for a
document. For example, a reference element might interpret
[Covers: requirement ID] as areference. Requirements
Gateway does not display a reference as a separate element in
the Coverage Analysis or Impact Analysis views but associates
the reference with a preceding section or entity element. The
Graphical view displays the references between requirements and
covering elements as covering links.
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Table 5-1. Type Elements (Continued)

Element

Description

Attribute

Specifies how to identify and display attributes of requirement
elements for a document. An attribute element has a name and a
Boolean, string, or numeric value. An attribute element might
define the priority or owner of a requirement. A requirement can
have only one attribute with a specific name.

Reference Attribute

Specifies how to identify and display attributes of reference
elements for a document. A reference attribute element has a
name and a Boolean, string, or numeric value. A reference
attribute element might define the type of coverage for a
reference. A reference can have only one attribute with a specific
name.

Link

Specifies how to identify and display a non-covering relationship
to a requirement or a reference to a section or entity. A link
element must refer to the ID of the requirement, section, or entity.
In the main window, you can navigate from the link element to the
target requirement, section, or entity element.

Text

Specifies how to identify descriptive information associated with
a preceding section, entity, requirement, or attribute element.

Picture

Specifies how to identify image files associated with a preceding
section or entity element. Requirements Gateway supports images
with BMP, PNG, Scalable Vector Graphics (SVG), and Windows
Metafile (WMF) file formats.

Table

Specifies how to identify and display tables with a preceding text
element.
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Adding Section Elements to the Type

Complete the following steps to add a hierarchy of section elements to the type you created.

1. Select the section element in the Types List.
2.  Click the Add new type button to add a new section element named Section.
3. Enter ~-[ \t]*([*#\n\r]*).*$ inthe Regular expression control on the Analysis
tab, as shown in Figure 5-4.
Figure 5-4. Section Element of the Custom Type
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The regular expression of a section element specifies the pattern of text to match in the source
document to locate section elements and the text of section elements. Table 5-2 explains each
component of the expression you entered in step 3.

Table 5-2. Section Regular Expression Components

Expression
Component Purpose
~ Specifies to start matching text patterns at the beginning of a line.
- Specifies that the next character must be the minus character.
[ \tl* The surrounding bracket characters specify that a character must match
a space or a tab character, and the asterisk specifies that the text must
contain zero or more matches.
() Specifies that any text that matches the inside pattern is returned as a
field. This returns the text associated with the section.

[“#\n\r]* The ~ character specifies that the pattern cannot match the #, new line,
or carriage return characters. This expression component forces the
pattern to stop at the # character, if the # character exists.

L* Specifies to match zero or more of any of the characters. This pattern
processes the # character, if it exists, and any subsequent text.
$ Specifies to match the end of a line.

4. With the new Section element still selected in the Types List, click the Add new type button
to add a new section element named Sectionl under the Section element.

5. Enter ~[ \t][ \tl-[ \t]l*([~#\n\r]*).*$ inthe Regular expression control
on the Analysis tab. This regular expression is similar to the expression in step 3, with
two additional required spaces or tabs that precede the minus character.
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Adding a Requirement Element to the Type

Complete the following steps to add a requirement element to the type you created.

1.
2.
3.

Select the requirement element in the Types List.
Click the Add new type button to add a new requirement element named Requirement.

Enter \ [REQ: ([~\1]1+)\1[ \tl*([~#\r\n]*) inthe Regular expression control.
Table 5-3 explains each component of this expression.

Table 5-3. Requirement Regular Expression Components

Expression
Component Purpose
\ [REQ: Specifies to match the [REQ: characters followed by a space character.
([™\11+) Specifies to return one or more characters that do not include the
closing bracket character. This expression component returns the
requirement ID.
\1 Specifies to match the closing bracket character.
[ \tl* Specifies to match zero or more space or tab characters.
([~#\r\nl*) Specifies to return zero or more characters that do not include the
#, new line, or carriage return characters. This expression component
returns the requirement label.

Adding a Reference Element to the Type

Complete the following steps to add a reference element to the type you created.

1.
2.
3.

Select the reference element in the Types List.

Click the Add new type button to add a new reference element named Reference.
Enter \ [REF: ([~\]]+) inthe Regular expression control on the Analysis tab. This
regular expression specifies to return one or more characters between the space character

after the [REF: characters and the closing bracket character. This expression returns the
requirement ID for the reference.

Adding a Text Element to the Type

Complete the following steps to add a text element to the type you created.

1.
2.
3.

Select the text element in the Types List.
Click the Add new type button to add a new text element named Text1.

Enter # [\t 1* (.+)$ in the Regular expression control. This regular expression
specifies to return as the text value all characters between the # character and the end of
line, excluding any preceding space or tab characters after the # character.
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4.  Click Apply to save the new type.

5. Click Yes when Requirements Gateway prompts you to reanalyze the project.

Applying a Custom Type in a Project

Complete the following steps to configure the documents in the project to use the new type:
1. Click the Project button in the Configuration dialog box to display the Project pane.

2. Select the Product Specification document on the Project Configuration pane and select
My Type from the Type of Analysis ring control on the Details tab of the Document
Options pane.

3. Select the Covering Specification document on the Project Configuration pane and select
My Type from the Type of Analysis ring control on the Details tab of the Document
Options pane.

4. Click OK to close the Configuration dialog box.

Click Yes when Requirements Gateway prompts you to reanalyze the project.

6. Click the Management View tab in the main window and review the content of
each document. The Overall Quality pane now indicates that the project specifies
ten requirements and that the coverage percentage is 100%.
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Using External Applications
with Requirements Gateway

Requirements Gateway supports capturing traceability information from the following National
Instruments data sources:

LabVIEW VIs, projects, classes, project libraries, and LLBs

LabVIEW Unit Test Framework Toolkit test files, test vector files, and ATML report files
LabWindows/CVI source code and function panel files

TestStand sequence files, ATML report files, and XML report files

Requirements Gateway supports capturing traceability information from the following
third-party data sources:

Microsoft Word documents
Microsoft Excel spreadsheets
Microsoft Access databases
Microsoft Visio project files

IBM Rational DOORS databases
IBM Rational RequisitePro databases
PDF files

Text files

C, C++, and C# source code files

Refer to the NI Requirements Gateway Help for tutorials on using Requirements Gateway with
LabVIEW, LabWindows/CVI, TestStand, and DOORS, and for more information about each
type of the supported external applications.
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NI Services

NI provides global services and support as part of our commitment to your success. Take
advantage of product services in addition to training and certification programs that meet your
needs during each phase of the application life cycle; from planning and development through
deployment and ongoing maintenance.

To get started, register your product at ni . com/myproducts.

As a registered NI product user, you are entitled to the following benefits:
*  Access to applicable product services.
*  Easier product management with an online account.

*  Receive critical part notifications, software updates, and service expirations.

Log in to your MyNI user profile to get personalized access to your services.

Services and Resources

*  Maintenance and Hardware Services—NI helps you identify your systems’ accuracy and
reliability requirements and provides warranty, sparing, and calibration services to help you
maintain accuracy and minimize downtime over the life of your system. Visit ni . com/
services for more information.

—  Warranty and Repair—All NI hardware features a one-year standard warranty that
is extendable up to five years. NI offers repair services performed in a timely manner
by highly trained factory technicians using only original parts at an NI service center.

—  Calibration—Through regular calibration, you can quantify and improve the
measurement performance of an instrument. NI provides state-of-the-art calibration
services. If your product supports calibration, you can obtain the calibration certificate
for your product at ni . com/calibration.

*  System Integration—If you have time constraints, limited in-house technical resources, or
other project challenges, National Instruments Alliance Partner members can help. To learn
more, call your local NI office or visit ni.com/alliance.
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For information about other technical support options in your area, visit ni .com/services,

Training and Certification—The NI training and certification program is the most
effective way to increase application development proficiency and productivity. Visit
ni.com/training for more information.

—  The Skills Guide assists you in identifying the proficiency requirements of your
current application and gives you options for obtaining those skills consistent with
your time and budget constraints and personal learning preferences. Visit ni . com/
skills-guide to see these custom paths.

— NI offers courses in several languages and formats including instructor-led classes at
facilities worldwide, courses on-site at your facility, and online courses to serve your

individual needs.

Technical Support—Support at ni . com/support includes the following resources:

—  Self-Help Technical Resources—Visit ni . com/support for software drivers and
updates, a searchable KnowledgeBase, product manuals, step-by-step troubleshooting

wizards, thousands of example programs, tutorials, application notes, instrument

drivers, and so on. Registered users also receive access to the NI Discussion Forums
atni.com/forums. NI Applications Engineers make sure every question submitted

online receives an answer.

—  Software Support Service Membership—The Standard Service Program (SSP) is a

renewable one-year subscription included with almost every NI software product,
including NI Developer Suite. This program entitles members to direct access to

NI Applications Engineers through phone and email for one-to-one technical support,

as well as exclusive access to online training modules at ni . com/
self-paced-training. NI also offers flexible extended contract options that

guarantee your SSP benefits are available without interruption for as long as you need

them. Visit ni . com/ssp for more information.

Declaration of Conformity (DoC)—A DoC is our claim of compliance with the Council

of the European Communities using the manufacturer’s declaration of conformity. This
system affords the user protection for electromagnetic compatibility (EMC) and product
safety. You can obtain the DoC for your product by visiting ni.com/certification.

or contact your local office at ni.com/contact.

You also can visit the Worldwide Offices section of ni . com/niglobal to access the branch

office websites, which provide up-to-date contact information, support phone numbers, email
addresses, and current events.
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