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Preface

What the Requirements Management Interface Is

The Requirements Management Interface allows you to associate
requirements with Simulink® models, Stateflow® diagrams, and MATLAB®
M-files. There is a standard version of the Requirements Management
Interface and a version that works with the DOORS requirements
management system, a product offering from Quality Systems & Software, Inc.

(QSS).

For the standard version, the requirements are in HTML, Microsoft Word, and
Microsoft Excel documents. For the DOORS version, the requirements are
managed by DOORS.

When you use the DOORS version of the Requirements Management Interface
for a given model, diagram, or M-file, you can only associate it with DOORS
requirements (and not Word, Excel, or HTML requirements documents).
Similarly, when you use the standard version of the Requirements
Management Interface for a given model, diagram, or M-file, you can only
associate Word, Excel, and HTML requirements documents with it (and not
DOORS requirements).

Features
Use the Requirements Management Interface to:

= Associate requirements with these objects:
- Simulink subsystems and blocks
- Stateflow charts, states, and transitions
- MATLAB M-files
=« See which objects have requirements associated with them.

= Go from the Requirements Management Interface Navigator to a
requirement.

= Go from a requirement in DOORS to a MATLAB object (for DOORS version
only).

< Run a MATLAB script that executes a Simulink simulation or M-file from
DOORS (for DOORS version only).

viii



Related Products

Related Products

The Requirements Management Interface requires:

< MATLAB Version 5.3.1 or later

= Simulink Version 3.0.1 or later

< Stateflow Version 2.0.1 or later, if you want to use the Requirements
Management Interface for Stateflow diagrams

For more information about any of these products, see either:

= The online documentation for that product if it is installed or if you are
reading the documentation from the CD

= The MathWorks Web site, at http://www.mathworks.com; see the “products”
section
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Using This Guide

Expected Background
To use the Requirements Management Interface:

« You must understand MATLAB, Simulink, or Stateflow.

= |f you are using the standard version of the Requirements Management
Interface, no special knowledge of Microsoft Word, Microsoft Excel, or HTML
documents is required.

= If you are using the DOORS version, you must have experience working with
projects and formal modules in DOORS.



Using This Guide

Organization of the Document

Section Description
“Using the Instructions for using the standard version of the
Requirements Requirements Management Interface. Use this to
Management associate Simulink models, Stateflow diagrams, and
Interface” MATLAB M-files with requirements in HTML,
Microsoft Word, and Microsoft Excel documents.
“Using the Instructions for using the DOORS version of the
Requirements Requirements Management Interface. Use this if you
Management use the DOORS requirements management system and
Interface for want to associate Simulink models, Stateflow diagrams,

QSS's DOORS” and MATLAB M-files with requirements in DOORS.

Examples Used
Simulink Example

This guide uses the Simulink engine model as the example object for Simulink.
It is located in $matlabroot\toolbox\simul ink\simdemos.

Xi
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Figure 1: Simulink engine Model
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Using This Guide

Stateflow Example

This guide uses the fuelsys model as the example object for Stateflow. The
model contains a Stateflow chart in the fuel rate controller. The fuelsys
model is located in $matlabroot\toolbox\stateflow\sfdemos.

] fuelsps [_[O]x]
File Edt “iew Simulation Format Tools
~u :
OcEd&| == e = &
Choose Start from throttle sensar
the 5 ation NUAI\ e engine speed of_out
nenu to run Q\-Q—’-thruttle
the model. throttle
command
Nominal engine | Je{throttle angle  hAAP
Speed speed “-[—P engine speed
:
700 o - speed sensor fuel rate e fui| airffuel ratio
High 4’%\{‘_’
Speed a EGO engine
frad.fSec) gas
i12 .
d
Use this switch . B0 sensor ynamies
to farce the 4’%\_0_’
engine to hsp l:l l:l
awerspead
MAF sensar Metered Fuel ainfuel
fuel rate mixture ratio
To togg.!e controller
e switch,
double-click Use these anitches to
o ils icon. simulate any combination
of zensor failures
Ready [100% | | |odeds i

Figure 2: fuelsys Model with Stateflow Fuel Rate Controller Chart

MATLAB M-File Example

This guide uses an M-file engine .m as the example object for MATLAB. Any
M-file works the same way in the Requirements Management Interface.

Xiii
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Configuration Information

Xiv

System Requirements
The Requirements Management Interface works on:

< Microsoft Windows 95, Windows 98, and Windows NT systems

= UNIX systems where MATLAB supports Java (for HTML-based
requirements documents only).

To use the Requirements Management Interface, you need the following
software installed:

< MATLAB Version 5.3.1 or higher

= Simulink Version 3.0.1 or higher

=« Stateflow Version 2.0.1 or higher, if you want to use the Requirements
Management Interface for Stateflow diagrams

=« For the standard version of the Requirements Management Interface, you
need the applications that you use to view your requirements documents.
The following applications are supported:
- Microsoft Word 97 or higher
- Microsoft Excel 97 or higher
- Netscape Navigator Version 4.0 or higher, or Microsoft Internet Explorer
Version 4.0 or higher for HTML documents

= For the DOORS version of the Requirements Management Interface, you
need QSS’s DOORS requirements management system, Version 4.0.3 or
higher.

Installation

You use the standard MATLAB installation process to install the
Requirements Management Interface. However, if you plan to use the DOORS
version of the Requirements Management Interface, you must install
additional files.

Additional Installation for DOORS Users

1 If DOORS is running, close DOORS.



Configuration Information

2 Copy addins. idx and addins.hlp from $matlabroot\toolbox\regmgt to
the <doors>\lib\dxI\addins directory. <doors> represents the top-level
directory where DOORS is installed. Replace any existing versions of the
files if they have not been modified; otherwise, merge their contents.

3 Copy the following files from $matlabroot\toolbox\regmgt to the
<doors>\lib\dxIN\addins\dmi directory. Replace any existing versions of
the files.
dmi_hlp
dmi . idx
dmi.inc
runsim.dxl

selblk.dxl

4 Change the include path in the DOORS startup file. To do so:
a Open <doors>\lib\dxI\startup.dxl in an editor.

b In the user defined files section of startup.dxl, add the line

#include <addins/dmi/dmi.inc>

¢ Save startup.dxl and close it.

XV
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Typographical Conventions

Item

Convention to Use

Example

Function names/syntax

Keys

Menu names, menu items, and
controls

New terms

Monospace font

Boldface with an initial
capital letter

Boldface with an initial
capital letter

Italics

The cos function finds the
cosine of each array element.

Syntax line example is
MLGetVar ML_var_name

Press the Return key.

Choose the File menu.

An array is an ordered
collection of information.
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1 Using the Requirements Management Interface

Overview of the Process

This diagram depicts how the Requirements Management Interface associates
objects with requirements documents.

Object - Simulink Model,

Stateflow Diagram, or MATLAB M-File Requirements Management Interface View of Object
Madel -
g§u%system !
MATLAB Block : o
Simulink — Block Name of document ' Location in document
Stateflow s bB|OCk (havingrequirements  + (phrase or anchor)
v gosctﬁm for selected block) !
Simulink Model Block :
Requirements Document Content....
- Microsoft Word
- Microsoft Excel Requirement phrase or named anchor
-HTML Requirement...

Figure 1-1: How the Requirements Management Interface Works with
Requirements Documents
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Overview of the Process

Summary of Steps to Use the Requirements
Management Interface

Step

Description

1

Start the Requirements Management Interface — see “Startup” on
page 1-4.

In the Requirements Management Interface Navigator, open an
object (Simulink model, Stateflow diagram, or MATLAB M-file) —
see “Opening an Object in the Navigator” on page 1-5.

In the Navigator, add requirements for elements in the object — see
“Adding Requirements” on page 1-9.

For an object that has associated requirements, you can use the
Navigator to:

= See which nodes have requirements associated with them — see
“Indication of Requirements” on page 1-13.

= View only nodes that have requirements — see “Changing the
View in the Navigator” on page 1-17.

= Go to a requirement in its document — see “Going to the
Requirements Document” on page 1-19.

= Go to an element in an object — see “Going from the Navigator to
an Object” on page 1-20.

= Indicate in an object the elements that have requirements
associated with them — see “Highlighting Subsystems and Blocks
That Have Requirements” on page 1-21.
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1 Using the Requirements Management Interface

1-4

Startup
1 Start MATLAB.

2 Edit the file $matlabroot\toolbox\regmgt\regmgropts.m to specify the
OTHERS option for the Requirements Management Interface.

a Type edit regmgropts at the MATLAB prompt.

The regmgropts.m file opens in your editor.
b Edit the regsys line so it appears as follows.
reqsys = "OTHERS*®;
¢ Save regmgropts.m and close it.

3 At the MATLAB prompt, type

rminav

or, in Simulink or Stateflow, select Requirements management interface
from the Tools menu.

The Navigator window opens.

i3t Requirements Management Interface Navigator
File Edit “iew Help

| X | | 2| &%

Ready

Figure 1-2: Navigator — No Object Open



Opening an Obiject in the Navigator

Opening an Object in the Navigator

You can use the current model or the file for another object. The object’s file
must be on the MATLAB path or in the current directory. To open an object:

= If the Simulink or Stateflow object you want to associate requirements with
is already open and is the currently active model, select
Open Current Model from the File menu in the Navigator.

= If the Simulink or Stateflow object you want to associate requirements with
is not currently open, or if you want to associate requirements with a
MATLAB M-file, use Open:

a Select Open from the File menu in the Navigator.
The Open Model/File dialog box appears.

b Select the object that you want to associate with requirements and click
Open.

The object opens in Simulink or Stateflow.

Note While using the Navigator, do not close the model in Simulink.

For a Simulink or Stateflow object, the subsystems, blocks, charts, states, and
transitions appear as nodes in a hierarchical tree structure in the left pane of
the Navigator. An M-file appears as a single node in the left pane of the
Navigator.

1-5



1 Using the Requirements Management Interface

This example shows the Simulink toolbox\simul ink\simdemos\engine model
in the Navigator.

£} Requirements Management Interface Navigator
File Edit “iew Help

| Xz | Tt 8|

Filker: Mane |
= W] engine
[+ Combuztion

[#— Compresaion

[#— " Drag Torcue

— Engine Speed (rpm)
— Intake

g M

— Terminator

[l

Throttle & Manifold

[l

Vehicle Dynamics

— rad/s to rpm

— throttle [degrees)
— throttle deg (purple)

F= 0 walwe timing

— crank speed (rad/sec)

1 2l

Figure 1-3: Navigator with engine Model Open

Stateflow Charts and M-Files in the Navigator
Stateflow Chart in the Navigator

This example shows a partial view of the fuelsys model, which contains the
control logic Stateflow chart in the fuel rate controller subsystem.
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Opening an Obiject in the Navigator

You must have Stateflow installed in order to expand the Stateflow chart node
in the Navigator.

£} Requirements Management Interface Navigator
File Edit “iew Help

| Xz | Tt 8|

Filker: Mane

engine gas dynamics ;I
] fuel rate controller
— throttle

— engine speed

. EGO

. MAP

¥l

Airflow calculation

¥l

Fuel Calculation
— Muxl
[+ Jensor correction and Fault Redund

% control logic

Oxwrigen_densor_Mode

0z_fail

0Z_trarmup

0Z_normal

[Ego « max_ego] / Sens_Failur _
a | _'d

Figure 1-4: Navigator with fuelsys Model Open, Showing Stateflow Chart
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1 Using the Requirements Management Interface

MATLAB M-File in Navigator
This example shows a MATLAB M-file, engine.m, in the Navigator.

s} Requirements Management Interface Navigatar =] E3
File Edit “iew Help

| X | | 2| &%

Filter: None |

E—{File

4 EnOine.m

Figure 1-5: Navigator with M-File engine.m Open



Adding Requirements

Adding Requirements

After opening an object in the Navigator, you can associate a node in the
hierarchical tree with requirements in documents. Then you can go from the
Navigator to a requirement. You can associate multiple requirements
documents with a single node in the tree.

Note You must have write permission for an object in order to add
requirements. Adding a requirement automatically saves the model or M-file.

About the Requirements Documents
The requirements can be in Microsoft Word, Microsoft Excel, or HTML
documents.

= You can specify just the requirements document name. Then when you go to
it from the Navigator, you will go to the top of that document.

= You can specify a specific location within the requirements document.

- For Word and Excel, the specific location is simply the first instance of a
given word in the requirements document.

- For HTML, the specific location is a named anchor, for example,
<A href="valve_timing.html">.

How To Add a Requirement

1 Select the node you want to associate with a requirement. You can add a
requirement to any node in the hierarchical tree.

If a node contains other nodes, click # next to the node to expand it. You can
then select one of the nodes in the expanded hierarchical tree.

1-9



1 Using the Requirements Management Interface

1-10

2 From the Edit menu, select Add, or click the [% button on the toolbar.

The cursor moves to the right pane, allowing you to type in the requirement
information. This example shows adding a requirement for the N node of the
valve timing subsystem in the engine model.

Click in the Document field and then type the requirements document name.

i3t Requirements Management Interface Navigator
File Edit “iew Help

| X 2 BE @\ e

Filter: Mone enginevalve timing/M

F— " ¥ehicle Dynamics ;ID\qcument Location in document
— rad/s to rpm I \

— throttle [degrees)

— throttle deg (purple
=" walwe timing
2 pulses per rewv
Get Crank Angle I
positive edge to
edgeld0
— crark speed (rad/sec

1| I 4

Figure 1-6: Adding a Requirement



Adding Requirements

3 Click in the Document field in the right pane, type the full path for the
requirements document, and press Enter.

Here are examples of full pathnames.

Pathname For Document Type
c:\Requirements\Car Requirements.doc Word
d:\car_files\car_reqts.xls Excel

http://www-internal .com/carreqts.html HTML

file:///bserver/car/requirements.html HTML

4 If the requirement is at a specific location within the document, you can add
the location. Otherwise, skip this step.

Double-click in the Location in document field, type the location, and then
press Enter. An example location for any document type is valve_timing.

5 Repeat this process to add additional requirements for the same node or for
other nodes.

Note If your Stateflow chart contains transitions that are not unique, do not
associate requirements with them.
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1 Using the Requirements Management Interface
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This example shows three requirements for the N node of the valve timing
subsystem in the engine model.

Phrases and anchors in the
Documents containing requirements  document at the location
N block selected Simulink pathname for selected node associated with the N block where the requirement is

£} Requirements Management Interface N

File Edit “iew | Help

B X s |®L 8%

Filker: Hone | engineMvakve timing/M
F— " Wehirle Dynamics ﬂ Document Location in document
— rad/g to rpm c:hZEequirementsh Car Requiremnents. doc valve timing
— throttle [(degrees) d:hwcar_fileshcar_regts.xls engine_speed
— throttle deg ipurple) 1lc http: /fwmmmr-internal . com/carregts. html valve_tining
E-= 0 walwe timing
¢l

2 pulses per rew

Get Crank Angle IC O
positive edge to dual

edgelidn

— crank speed (rad/sec) =

a | 24 | 2

Figure 1-7: Node with Associated Requirements

Saved Requirements
Adding a requirement automatically saves the model or M-file.

< For a Simulink or Stateflow node, the Requirements Management Interface

stores information about the requirements document with the object’s data
structure.

=« For an M-file node, the Requirements Management Interface writes a
commented line to the M-file. Do not modify this line. For example,

% Autogenerated requirements (do not modify) = { "OTHERS"
"c:\Requirements\Car Requirements.doc® "" "true" }



Viewing Requirements in the Navigator

Viewing Requirements in the Navigator

Use the Navigator to see which objects have requirements associated with
them.

Indication of Requirements

After adding a requirement to a node, the shading of the node’s icon changes.
In the Navigator, you can see which nodes have requirements associated with
them by the shading of the node’s icons.

The following example shows that nodes for the N block in the valve timing
subsystem and the positive edge to dual edge conversion subsystem are
shaded, indicating they have requirements associated with them. The nodes
under the positive edge to dual edge conversion subsystem are lightly
shaded, indicating they belong to a subsystem that has requirements
associated with it.

1-13



1 Using the Requirements Management Interface

i3t Requirements Management Interface Navigator
File Edit “iew Help

| X|s BE @@

Filter: Mone |
Unshaded subsystem - no requirement - * Vehicle Dynamics Al

— rad/s to rpm
Unshaded block - no requirement throttle (degrees)
— throttle deg (purple) load tordque ]

=" walwe timing
Shaded block - has requirement v
— 2 pulses per rewv

— Get Crank Angle IC 0O
Shaded subsystem - has requirement =

positive edge to dual edge conw

@ Trigger
Lightly shaded block - belongs to { Gain
subsystem that has requirement E\-’; Unit Delay
@ trigger
— edgeld0

— crark speed (rad/sec) =

-

1] | an

Figure 1-8: Navigator Showing Simulink Nodes That Have Requirements

The shading of a node’s icon indicates whether or not it has associated
requirements, as shown in the following table.
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Viewing Requirements in the Navigator

Table 1-1: Node Icons in Navigator and What They Represent

Node Shading What It Represents
Not shaded Simulink subsystem with no requirements
ey Shaded Simulink subsystem that has requirements
Lightly shaded Simulink subsystem belonging to a subsystem that has requirements;
subsystem itself has no requirements
Not shaded Simulink block with no requirements
V Shaded Simulink block that has requirements
@ Lightly shaded  Simulink block belonging to a subsystem that has requirements; block

S a @

&

U

Bl o

&

Not shaded
Shaded
Lightly shaded

Not shaded

Shaded (with
yellow)

Lightly shaded

Not shaded

Shaded (with
blue)

Lightly shaded

Not shaded
Shaded

itself has no requirements
Stateflow chart with no requirements
Stateflow chart that has requirements

Stateflow chart belonging to a subsystem that has requirements;
chart itself has no requirements

Stateflow state with no requirements

Stateflow state that has requirements

Stateflow state belonging to a superstate, chart, or subsystem that
has requirements; state itself has no requirements

Stateflow transition with no requirements

Stateflow transition that has requirements

Stateflow transition belonging to a superstate, chart, or subsystem
that has requirements; transition itself has no requirements

MATLAB M-file with no requirements
MATLAB M-file that has requirements

1-15
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Stateflow Chart with Requirements

This example shows the control logic Stateflow chart (in the fuel rate
controller subsystem of the fuelsys model) with requirements.

Unshaded chart - no requirement

Shaded superstate - has requirement

Lightly shaded state - belongs to
superstate that has requirement

Shaded transition - has its own
requirement

Figure 1-9: Navigator for

£} Requirements Management Interface Navigator =] E3
File Edit “iew Help

| Xz | Tt 8|

Filter: Mone |
B control logic =
S Oxygen_densor_Mode
— =) 0z_fail
— B 0Z_trarmuip
—E] 0Z_normal J

—'r}_][Ego < max_eqgo] f Aens_Fai

—'r}_][Ego » max_eqgols dens _Fail o
bl

q |

Stateflow Chart with Requirements

MATLAB M-File with Requirements
This example shows the M-file engine.m with requirements.

£} Requirements Management Interface Navigator [Hi[=] E3

File Edit “iew Help

@ | EX|s | =% &2

Filker: Mane |

Shaded M-file icon - has requirement —i

B—{File

@ enine. m

Figure 1-10: Navigator for M-File with Requirements



Viewing Requirements in the Navigator

Viewing the Requirements for a Node

Select a node that has requirements associated with it. The requirements for
that node appear in the right pane of the Navigator.

Changing or Deleting a Requirement

After adding a requirement in the Navigator, you can change the requirements
document or location, or you can delete the requirement.

Changing a Requirement
1 In the left pane, select the node whose requirement you want to change.
2 In the right pane, select the requirement you want to change.

3 From the Edit menu, select Replace to edit the Document field. Note that
double-clicking in this field opens the requirement document. To edit the
Location in document field, double-click in the field.

4 Type the changes in the Documentand/or Location in document fields and
then press Enter.

Deleting a Requirement
1 In the left pane, select the node whose requirement you want to delete.
2 In the right pane, select the requirement you want to delete.
3 From the Edit menu, select Delete. Or click the ¥ button.
The requirement is removed and no longer appears.

Changing the View in the Navigator
In the Navigator, you can change the view to:

<« “Make Panes Wider or Narrower”

< “Show or Hide Lower Levels in the Tree”

= “Show Only the Highest Level in the Tree” hiding the lower levels
= “Show Only Nodes That Have Requirements” associated with them

1-17
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Make Panes Wider or Narrower

Drag the separator bar between the left and right panes in the Navigator to
make one of the panes wider and the other pane narrower. You can also adjust
the width of the Document and Location in document columns using the
separator between the column titles in the right pane.

You can make the overall window larger or smaller by dragging any edge of the
window.

Show or Hide Lower Levels in the Tree

= Click & to expand a node in the tree, which shows lower levels.
=« Click = to collapse a node in the tree, which hides the lower levels.

Show Only the Highest Level in the Tree

From the View menu, select Refresh. This collapses the tree so that only the
highest level nodes are shown.

Show Only Nodes That Have Requirements

From the View menu, select Show Requirement Nodes or click the 2
button.



Viewing Requirements in the Navigator

Only nodes that have requirements associated with them are shown. Other
nodes are hidden. The Filter display indicates Requirements Only.

Filter indicates that view shows only those nodes with requirements.

44 Requirements Management Interface Navigator
File Edit “iew Help

F|Iter Requirements Only

E—%englne
*» pogitive edge to dual edge conwversion

4| | »]

Figure 1-11: Navigator with Requirements Only Filter

When the Filter is Requirements Only, to see all nodes, select Show All
Nodes from the View menu, or click the & button. The Filter display then
indicates None, meaning that there is no filter applied to the requirements
listing and all requirements are included.

Going to the Requirements Document

1 In the left pane of the Navigator, select the node that has an associated
requirement.

2 In the right pane of the Navigator, select the requirement you want to go to.

3 From the View menu, select Navigate to Requirement, or click the
navigate button &

The requirements document (specified in the Document column) opens. If
you specified the Location in document, the document opens scrolled to
that location.

Double-clicking in the Document field is another way to go from the Navigator
to the requirements document.
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Going from the Navigator to an Object
From the Navigator, you can go to the selected node for an object:

1 In the Navigator, select a node.
2 From the View menu, select View Block.

The object opens.

- For a Simulink node, the subsystem containing the selected node opens
with that block or subsystem selected in the model.
- For a Stateflow node, the diagram containing the selected node opens.
- For an M-file node, the M-file opens in your editor.
Double-clicking on a node is another way to go from the Navigator to the object.

This example shows the results when you select the N block in the valve
timing subsystem in the Navigator and then select View Block.

valve timing subsystem opens and N block is selected.

E! engine/valve timing *
File Edit “iew Simolation Format Tools

DsE& sme|oc]r =W

trigger  theta rad rad/zec o
M

et Crank

F 2 pulzes Angle
trigger per rev Ico
edge180
positive edge to
dual edge conversion
Rotatienal VE|0City' to Synchronized
Discrete Event Conversion
Ready |100% | | |oded5 4

Figure 1-12: Simulink Block Accessed from Navigator



Viewing Requirements in the Navigator

Highlighting Subsystems and Blocks That Have
Requirements

You can highlight subsystems and blocks that have requirements in a
Simulink model:

1 In the Navigator, select Highlight Blocks that have Requirements from
the View menu, or click the & button. The menu item becomes checked.

In the Simulink model, the subsystems and blocks that have requirements
associated with them appear highlighted in blue.

This example shows the nodes in the valve timing subsystem that have
associated requirements.

E! enginefvalve liming [_ (O] x|

File Edt “iew Simulation Format Tools

[Dezas sme|oc ) | R

trigger  theta rad 1= radisec °

l Get Crank H

I3 2 pulses Angle
trigger perrew Ico
edgeq80
positive adge to
dual edge conwersion
Rotational VE|OC“.T to E'p'nchronized
Discrete Event Conversion
Ready [ 100z [ [ | aded5 4

Figure 1-13: Simulink Blocks Highlighted to Indicate Associated
Requirements

2 The highlight feature operates as a toggle switch. To turn off the
highlighting, select Highlight Blocks that have Requirements from the
View menu; the menu item is no longer checked. Or click the & toolbar
button.

The blocks and subsystems in the model are no longer highlighted.
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Note When you save a Simulink model, it is saved with the highlighting. You
cannot later turn off the highlighting without opening the model again in the
Navigator. Therefore, unless you want the highlighting to become a
“permanent” part of the model file, turn off highlighting using the Navigator
before you save a model file in Simulink.
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2 Using the Requirements Management Interface for QSS’s DOORS

Overview of the Process

This diagram depicts how the Requirements Management Interface associates
objects with DOORS requirements.

Object - Simulink Model, Requirements Management Interface View of Object
Stateflow Diagram, or MATLAB M-File
Madel '
Subsrstem !
MATLAB Block .
VAL, Block Formal Module * Object ID
Simulink — Block :
Stateflow Subsystem '
Block '
Simulink Model Block ,
|| . ‘
Object ID  Requirement Object ID Block Name
D1 1 Requirement Name 200 1 Model
DOORS D2 11 Re(?uirement text ... - —p | 202 1.1 Subsystem
203 1.1.1 Block >
B e
1 ocl
D3 1.2 Requirement text ... 206 1.2 Subsystem
| - |07 1.2.1 Block
| I~ 208 1.3 Block
DOORS Requirements Document(s) DOORS Surrogate Exported Module
(DOORS Formal Module) (Formal Module that Represents the Object)

Figure 2-1: How the Requirements Management Interface and DOORS Work
Together

Note The Requirements Management Interface and DOORS both use the
term object, but each uses the term differently. In the Requirements
Management Interface, and in this document, object refers to a Simulink
model, Stateflow diagram, or MATLAB M-file. In DOORS, object refers to
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Overview of the Process

each numbered element in the exported formal module, sometimes called a
surrogate module, for a Simulink model, Stateflow diagram, or MATLAB
M-file. DOORS assigns each of these objects a unique object identifier. In this
document, these objects will be referred to as DOORS objects.

Summary of Steps to Use the Requirements
Management Interface

Step Description

1 Start the Requirements Management Interface — see “Startup” on
page 2-5.

2 In the Requirements Management Interface Navigator, open an
object (Simulink model, Stateflow diagram, or MATLAB M-file) —
see “Opening an Object in the Navigator” on page 2-7.

3 In the Navigator, synchronize the object with DOORS.
Synchronizing causes DOORS to create an exported formal module
for that project. This surrogate exported module provides the
mapping from DOORS to the Navigator. See “Synchronizing the
Navigator with DOORS” on page 2-11.

4 Create links between the surrogate exported module and other

formal modules in DOORS. See “Linking an Object to a DOORS
Requirement” on page 2-16.
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Step Description (Continued)
5 For an object that has associated DOORS requirements, you can
use the Navigator to:
=« See which nodes have requirements associated with them — see
“Indication of Requirements” on page 2-18.
= View only nodes that have requirements — see “Changing the
View in the Navigator” on page 2-23.
= Go to DOORS - see “Going from the Navigator to DOORS” on
page 2-24.
= Go to an element in a object — see “Going from the Navigator to a
MATLAB Object” on page 2-25.
= Indicate in an object which elements have requirements
associated with them — see “Highlighting Subsystems and Blocks
That Have Requirements” on page 2-26.
6 In DOORS, you can go from DOORS to an object — see “Going from
DOORS to an Object” on page 2-28.
7 From DOORS, you can run a script in MATLAB — see “Running a

Script from DOORS” on page 2-29.




Startup

Startup

1 Start DOORS and open the project containing the requirements you want to
associate with the object.

You must have a project open in DOORS (be logged in) in order to use
MATLADB’s Requirements Management Interface.

2 Start MATLAB with the Zautomation startup option.

For example, make a shortcut to start MATLAB:

\...\matlab.exe Zautomation

Note that MATLAB starts up minimized and the directory that MATLAB
starts in is <matlabroot>\bin.

3 Edit the file $matlabroot\toolbox\regmgt\regmgropts.m to specify the
DOORS option for the Requirements Management Interface.

a Type edit regmgropts at the MATLAB prompt.
The regmgropts.m file opens in your editor.

b Edit the regsys line so it appears as follows.
reqsys = "DOORS*;

¢ Save regmgropts.m and close it.
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2 Using the Requirements Management Interface for QSS’s DOORS

4 At the MATLAB prompt, type

rminav

or, in Simulink or Stateflow, select Requirements management interface
from the Tools menu.

The Navigator window opens.

ip Requirements Management Interface Navigator
File Edit “iew Help

ARERAE- RN

Figure 2-2: Navigator — No Object Open
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Opening an Object in the Navigator

You can use the current model or the file for another object. The object’s file
must be on the MATLAB path or in the current directory. To open an object:

= If the Simulink or Stateflow object you want to associate requirements with
is already open and is the currently active model, select
Open Current Model from the File menu in the Navigator.

= If the Simulink or Stateflow object you want to associate requirements with
is not currently open, or if you want to associate requirements with a
MATLAB M-file, use Open File:

a Select Open File From the File menu in the Navigator.
The Open Model/File dialog box appears.

b Select the object that you want to associate with requirements and click
Open.

The object opens in Simulink or Stateflow.

Note While using the Navigator, do not close the model in Simulink. In
addition, if you close DOORS while using the Navigator, MATLAB closes. If
the object has changed, MATLAB prompts you to save your changes.

For a Simulink or Stateflow object, the subsystems, blocks, charts, states, and
transitions appear as nodes in a hierarchical tree structure in the left pane of
the Navigator. An M-file appears as a single node in the left pane of the
Navigator.
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2 Using the Requirements Management Interface for QSS’s DOORS

This example shows the Simulink toolbox\simul ink\simdemos\engine model
in the Navigator.

i3t Requirements Management Interface Navigator
File Edit “iew Help

= x H Tk sl e

Filter: None
EI— engine
[+ Combustion

[+ Coupression

[+~ " Drag Tordque

— Engine Speed (rpm)
— Intake

— M

— Terminator

¥l

Throttle & Manifold

¥l

Vehicle Dynamics

— rad/s to rpm

— throttle [degrees)

— throttle deg (purple) load torgque Nm

F—= " walwe timing

— crark speed (rad/sec)

4| | 2

Figure 2-3: Navigator with engine Model Open

Stateflow Charts and MATLAB M-Files in the
Navigator

Stateflow Chart in Navigator

This example shows a partial view of the fuelsys model, which contains the
control logic Stateflow chart in the fuel rate controller subsystem.
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Opening an Obiject in the Navigator

You must have Stateflow installed in order to expand the Stateflow chart node
in the Navigator.

i3t Requirements Management Interface Navigator
File Edit “iew Help

= x H Tk sl e

Filter: None |

engine gas dynamics ;I
= fuel rate controller
— throttle

— engine speed

1 EGOD

.0 MAP

[l

Airflow calculation

[l

Fuel Calculation
g Ml
- Zensor correction and Fault Redundan
B control logic
Oxyoen densor Mode
0z_fail

0&_warmup

0&_normal
[Eqo < max_ega] / Sens_Failure

[Ego = max_ego]/ dens_Failure C
q | _’d

Figure 2-4: Navigator with fuelsys Model Open, Showing Stateflow Chart
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MATLAB M-File in Navigator
This example shows a MATLAB M-file, engine.m, in the Navigator

sk Requirements Management Interface Navigator  [H[=] E3
File Edit “iew Help

ARERAE- RN

Filter: Mone |

E—%File

# engine.m

Figure 2-5: Navigator with M-File engine.m Open
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Synchronizing the Navigator with DOORS

What Synchronizing Does and When to Synchronize

You synchronize the object that is open in the Navigator to associate it with a
project in DOORS.

=« Synchronize the first time you open a given object in the Navigator. This
causes DOORS to create a formal module called a surrogate exported module
that represents the hierarchical structure of elements in the object. You can
then use DOORS to associate requirements with the elements in that
surrogate exported module.

= When you open an object in the Navigator that already has a DOORS
surrogate exported module associated with it, the Navigator checks whether
the object and module are synchronized. If the date of the model or M-file is
more recent than the synchronization date for the DOORS module, you must
synchronize again.
= Synchronize again whenever you:
- Change links in the DOORS project
- Make changes to the object in Simulink, Stateflow, or MATLAB
Synchronizing causes changes to be reflected in the Navigator for that object,
and in the DOORS surrogate exported module for that object.
= Synchronizing automatically saves the object.
- For a Simulink or Stateflow node, the Requirements Management
Interface stores information about the requirements with the object.
- For an M-file node, the Requirements Management Interface writes a
commented line to the M-file. Do not modify this line. For example,

% Autogenerated requirements (do not modify) = { "DOORS*
"engine” "1° “"true” }

Note You must have write permission for the object in order to synchronize.
If you do not have write permission for the object, you can still view the
DOORS requirements associated with the object.
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How to Synchronize

1 From the File menu in the Navigator, select Synchronize. Note that an
hourglass does not appear during synchronization; however, you must wait
for a confirmation dialog box to appear.

2 Once the confirmation dialog box appears stating the number of items
synchronized, click OK to continue.

Synchronizing opens the DOORS surrogate exported module for that object,
creating it if one does not already exist. The name of the surrogate exported
module is the same as the object name. This example shows the surrogate
exported module created for the Simulink engine model.

Menu to go to Indicates if block was
Hierarchical representation Simulink model Describes the ~ deleted from the
of Simulink model or run a script block type Simulink model

NG | oamad mieduls “sngine” cumsnd 00

Hadde [Edd Yews [Diesct ARsbads Cobann Uk Table ook Uew  HATLAE  Heln
Hide the Block Type and HEFs a7/ ». 25 8 5o i =
BIOCk_ Deleted columqs by—||-||'-:..|-|.-||!.1|-ma PECY [ CTTRENRIY - S e L7 OErr
selecting Standard View
Dbjuc | ceaiiian |Flr\.'l.hm =|r|.-|.-1- T | |nnd-. Tisdsind? | | =
1 | 1:““"‘.‘ black_gingram False
Unique Object 2 | 1.1 Combugtian b ysmam False B
Identifier for each — T ¥ | 1.1.1 Air Charge rped False
subsystem and block in 4] 112N rged Falsa
the Simulink model 5| 1.1.3 Mux M Lo Fase
E | 1.1.4 Spark Advance (degrees BTOC]  Comtan False
7 | 115 Stoéchiom stric Fuel Cain Falsi
E | 1.1.8 Sum 3 i Faia
S | 147 Torgue Gen Fiie Falia
10 | 1.18 Torque Gen2 Fei Falis
11 | 118 Torque Cuitgenl Falus
e - =]
1| =
Lled rarmer [N '7oaingy

Figure 2-6: DOORS Surrogate Exported Module for Simulink engine Model
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Synchronizing the Navigator with DOORS

Note that:

Each subsystem and block in the Simulink engine model has a unique
Object Identifier. For example, the identifier for Air Charge is 3.

Each DOORS object has a hierarchical number associated with it, (shown
in the Block Name column), which represents its relationship to other
objects in the engine model. For example, 1.1.1 Air Charge, is a block in
the 1.1 Combustion subsystem.

For each DOORS object, there is a Block Type description.

If a block has been deleted from a Simulink model or a state has been
deleted from a Stateflow diagram, True appears in the Block Deleted
column. Deleted items do not appear in the Navigator.

You can hide the Block Type and Block Deleted columns by changing the
view in the toolbar from DOORS MATLAB Interface to Standard View.

3 You can add a column to the DOORS surrogate exported module that
displays the path for each object.

a Select New from the Column menu, or click the s button on the

= DDORS: New Column

Ise color; @ Default © By attibute I,.’.\hg.;.lute Mumber j

Dizplay: ¢ Text

DOORS toolbar.
The New Column dialog box appears.

Title: |

+ Altribute |Block Mame 'I
DL La_l,JoutDXL...l

Cloze | Help... |

Figure 2-7: New Column Dialog Box in DOORS

b Select Block Name for the Display Attribute.
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¢ Click Insert.

The Block Name column is added to the DOORS surrogate exported
module and the complete path within the model for each object is shown
in that column.

Block Name column shows path for object.

NEHINS: | adwedl maduds ‘sngprs cussenk 110

ekl [ Yees [biect Sfksds Con Lek Table Jook Lsew BATLARE Hel
HEFr¥ Qe |F| >« | F v rr=FFFfh| @D
|D00MG WATLAR Inaace B [diwal =] | e ol e T E T DEw
i Te—— [ e g E| mieck: 1y | wick Datsiner ek Flara O
1 | 1:.““'1'& beck _rhagam Fabua arapre | |
2 | 1.1 Combugban Eal Eyslem Faka o N o DT LR
3 | 1.4.1 Bir Chiarga Igodt Fuka oA DT L O
Coharge
L] | 112K Ingod Fakia T T U TS T
-] | 1.1.3 Mux Wiiie Fakia @l ol uriton s
E | 1.1.4 Spark Advance [dlﬂl'l-ﬂl E,TDCF C o id sl F kv angraC omiurtonSpark
Ayag oo [y reses ETIOICY
! | 1.1.5 Stoichiometric Fusl Gan Fale anpres; omurion i nich
amedne Fus
B | 1.1.8 Sum Eum Falea angreaiC ombistonEum
2 | 1.1.T Targue Gan FLn Faka argraComiustonTogm ||
| -
Lirms rarwar: Bl Yowrg

Figure 2-8: DOORS Surrogate Exported Module Showing Pathname for Objects

4 Before you close the DOORS project, save the surrogate exported module in
DOORS.

Checking Synchronization

You can check at any time whether a model or M-file is synchronized with
DOORS.

1 From the File menu in the Navigator, select Check Synchronization. Note
that an hourglass does not appear during this check; however, you must wait
for a confirmation dialog box to appear.

2 Once a confirmation dialog box appears stating whether or not the model or
M-file is synchronized with DOORS, click OK to continue.



Synchronizing the Navigator with DOORS

3 If the model or M-file is not synchronized with DOORS and you have write
access to the object, from the File menu select Synchronize.

You can view an object and its associated DOORS requirements from the
Navigator even if you don’'t have write access to the object. First, use Check
Synchronization to make sure you're viewing a synchronized object.
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Linking an Object to a DOORS Requirement

You can link a DOORS object in a surrogate exported module to another
DOORS object in a formal module in order to indicate requirements for the
object. Do this the same way you make links in any DOORS formal module:

1 To add a link from an object in the surrogate exported module to an object
in another formal module, select the object.

That object becomes highlighted.

2 Right-click on the selected object, and from the pop-up menu select
Link>Start link. Or from the Link menu, select Start link.

An outgoing link icon ¥ appears with that object in the surrogate exported
module.

3 Tocomplete the link, select the object in the formal module you want to link
to. This can be another object in the current surrogate exported module, an
object in another surrogate exported module, or an object in any other formal
module such as a requirements document.

That object becomes highlighted.

4 Right-click on the selected object, and from the pop-up menu select
Link>Make link from start. Or from the Link menu, select Make link from
start.

An incoming link icon appears with that object in the exported module.

You can also add links that go in the other direction. A link can start from an
object in a formal module and link to an object in the surrogate exported
module.

Note If your Stateflow chart contains transitions that are not unique, do not
associate requirements with them.




Linking an Object to a DOORS Requirement

The example for the engine model shows two outgoing links: one for the N block

in the valve timing subsystem, and one for the positive edge to dual edge

conversion subsystem.

# DOORS: Formal module "engine’ cument 0.0 [_[O]x]
Module Edit Wiew Dbject Afribute Column  Link Table Tools Uzer MATLAE  Help
HSEE [ $BR Y|X V[=8[B /U FHFL|E
|[DOORS MATLAB Interface =] | [alllevels =] e ulz it | = = = = | € B 7 2} @& 7|
Object Identifier | Black Name 0| Block Type [Block Deleted? [ ]l
3 1.12 valve timing SubSystem False
70 1121N ¥ Inport False
71 1122 2 pulses per rev SubSystem False
72 1123 Get Crank Angle IC 0 Integratar False
73 1.12.4 positive edge to dual edge ¥ SubSystem False
conversion
74 1.12.4.1 Trigger TriggerPort False
75 11242 Gain Gain False N
7B 1.12.4.3 Unit Delay UnitDelay False |

7]

|User name: Bil roung |

Figure 2-9: DOORS Surrogate Exported Module with Requirements for engine
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Viewing Requirements in the Navigator

Use the Navigator to see which objects have requirements associated with
them.

Indication of Requirements

In the Navigator, you can see which nodes have requirements associated with
them by the shading of the node’s icons.

1 Select Synchronize from the File menu in the Navigator so that the links
you just made in DOORS are reflected in the Navigator.

This example shows that nodes for the N block in the valve timing
subsystem and the positive edge to dual edge conversion subsystem are
shaded, indicating they have DOORS requirements associated with them.

2-18



Viewing Requirements in the Navigator

The nodes in the positive edge to dual edge conversion subsystem are
lightly shaded, indicating they belong to a subsystem that has requirements
associated with it.

. Requirements Management Interface Navigator =] B
File Edit “iew Help

X | EeE| a7

Filker: Mane |
Unshaded subsystem - no requirement B Vehicle Dynamics |
— rad/s to rpm
Unshaded block - no requirement = throttle {degrees)

— throttle deg ipurple) load torque ]

- walve timing
Shaded block - has requirement — N

— 2 pulses per rew
— Get Crank Angle IC O

[ pozitive edge to dual edge conw

Shaded subsystem - has requirement

@ Trigoger
Lightly shaded block - belongs to & Gain
subsystem that has requirement E@ Unit Delay
@ trigger
— edgels

— crank speed (rad/sec) —

-

q| | o]

Figure 2-10: Navigator Showing Simulink Nodes That Have DOORS Requirements

The shading of a node’s icon indicates whether or not it has associated
requirements, as shown in the following table.
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Table 2-1: Node Icons in Navigator and What They Represent

Node Shading What It Represents
Not shaded Simulink subsystem with no requirements
ey Shaded Simulink subsystem that has requirements
Lightly shaded  Simulink subsystem belonging to a subsystem that has
requirements; subsystem itself has no requirements
Not shaded Simulink block with no requirements
v Shaded Simulink block that has requirements
@ Lightly shaded  Simulink block belonging to a subsystem that has requirements;

S e P

L

L

L

EJ

Not shaded
Shaded
Lightly shaded

Not shaded

Shaded (with
yellow)

Lightly shaded

Not shaded

Shaded (with
blue)

Lightly shaded

Not shaded
Shaded

block itself has no requirements
Stateflow chart with no requirements
Stateflow chart that has requirements

Stateflow chart belonging to a subsystem that has requirements;
chart itself has no requirements

Stateflow state with no requirements

Stateflow state that has requirements

Stateflow state belonging to a superstate, chart, or subsystem that
has requirements; state itself does has no requirements

Stateflow transition with no requirements

Stateflow transition that has requirements

Stateflow transition belonging to a superstate, chart, or subsystem
that has requirements; transition itself has no requirements

MATLAB M-file with no requirements
MATLAB M-file that has requirements




Viewi

ng Requirements in the Navigator

2 Select a node that has requirements associated with it. If the node contains
other nodes, first click # next to the node to expand it, and then select the

spe

cific node you want.

The surrogate exported module name (Document) and object identifier (1D)
appear in the right pane of the Navigator.

N block selected  Simulink pathname for selected node

E="}

=

engine is N's
Document (exported  (objectidentifier)
module) in DOORS. in DOORS.

quirements Management Interface Nawvi
File Edit “iew Help

X | ®E|%e|8| e

70is N's ID

Filter:

ane

| engineMvalvel

timirg,/ M

4]

FH - Wehicle Dynamics

— rad/s to rpm

— throttle [degrees)

— throttle deg ipurple) load toroque

EH o walwe timing

v

2 pulses per rew
Get Crank Angle IC O

[

T

- positive edge to dual edge conwver

edgelidn

s

Document In

Figure 2-11: Selected Node with Requirement
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Stateflow Charts and MATLAB M-Files with Requirements

Stateflow Chart with Requirements. This example shows the control logic
Stateflow chart (in the fuel rate controller subsystem of the fuelsys model)
with requirements.

ip Requirements Management Interface Navigator
File Edit “iew Helg

X | EeE| a7

Filker: Mane |
Unshaded chart - no requirement E- % control logic ]
Shaded superstate - has requirement =~ Oxygen_Sensor_Mode
. —&J 0Z_fail
Lightly shaded state - belongs to
. — B 02_warmap
superstate that has requirement - J
— =] 0Z_normal

—'r__‘v_][Ego < max_ego] / Jens_Failure [

—'r__‘v_][Ego > mwax_ego]s JFens Failure Ciog
a | _’d

Shaded transition - has its
own requirement

Figure 2-12: Navigator for Stateflow Chart with Requirements

MATLAB M-File with Requirements. This example that shows the M-file engine.m
with requirements.

£} Requirements Management Interface Navigator =] E3

File Edit “iew Help

w X HEl=2| 8|

Filker: Mane |
B—{File

Shaded M-fileicon- —1 [ engine.n

has requirement
Ready

Figure 2-13: Navigator for MATLAB M-File with Requirements



Viewing Requirements in the Navigator

Changing the View in the Navigator
In the Navigator, you can change the view to:

=« “Make Panes Wider or Narrower”

= “Show or Hide Lower Levels in the Tree”

= “Show Only the Highest Level in the Tree” hiding the lower levels
= “Show Only Nodes That Have Requirements” associated with them

Make Panes Wider or Narrower
Drag the separator bar between the left and right panes in the Navigator to
make one of the panes wider and the other pane narrower.

You can make the overall window larger or smaller by dragging any edge of the
window.

Show or Hide Lower Levels in the Tree

= Click # to expand a node in the tree, which shows lower levels.
= Click = to collapse a node in the tree, which hides the lower levels.

Show Only the Highest Level in the Tree

From the View menu, select Refresh. This collapses the tree so that only the
highest level nodes are shown.

Show Only Nodes That Have Requirements

From the View menu, select Show Requirement Nodes or click the 2
button.
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Only nodes that have requirements associated with them are shown. Other
nodes are hidden. When a node is highlighted, the full path of the node is shown
in the righthand pane. The Filter display indicates Requirements Only.

Filter indicates that view shows only those nodes with requirements.

sih Requirements Management Interface Navigator
File Edit “iew Help

IFilter: Requirementz Only

= (8] engine
(F ]
"% pozitive edge to dual edge conversion

4| | 2

Figure 2-14: Navigator with Requirements Only Filter

When the Filter is Requirements Only, to see all nodes, select Show All
Nodes from the View menu, or click the % button. The Filter display then
indicates None, meaning that there is no filter applied to the requirements
listing and all requirements are included.

Going from the Navigator to DOORS
1 In the Navigator, select a node that has an associated requirement.

2 From the View menu, select Navigate to Requirement, or click the
navigate button &g .

That object becomes highlighted in the DOORS exported module.

Double-clicking in the Document or ID field for the requirement is another
way to go from the Navigator to DOORS.
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Going from the Navigator to a MATLAB Object

From the Navigator, you can go to the selected node for an object:
1 In the Navigator, click on a node to select it.
2 From the View menu, select View Block.

The object opens.
- For a Simulink node, the subsystem containing the selected node opens in
Simulink with that block or subsystem selected in the model.
- For a Stateflow node, the diagram containing the selected node opens in
Stateflow.
- For an M-file node, the M-file opens in your editor.
Double-clicking on a node is another way to go from the Navigator to the object.

This example shows the results when you select the N block in the valve
timing subsystem in the Navigator and then select View Block.

E!engine.hralve timing *
Fil= Edit “iew Simulation Format Tools

DEsE& 2o = > =« | &

valve timing
subsystem opens and N

. rad radizec I
1 thet 14 nl i
¢— rigger  theta (1) block is selected.
M

Get Crank
F 2 pulses Angle
S ' trigger per rew Ico
edge180
positive edge to
dual edge conwersion
Rotational Velociqr to S'p'nchronized
Discrete Event Conversion
Ready [100% [ [ | aded5 4

Figure 2-15: Simulink Block Accessed from Navigator

2-25



2 Using the Requirements Management Interface for QSS’s DOORS

Highlighting Subsystems and Blocks That Have
Requirements

You can highlight subsystems and blocks that have requirements in a
Simulink model:

1 In the Navigator, select Highlight Blocks that have Requirements from
the View menu, or click the & button. The menu item becomes checked.

In the Simulink model, the subsystems and blocks that have requirements

associated with them appear highlighted in blue.

E! engine/valve timing

File Edit “iew Simulation Format Tools

[ [0 x]

[DzE& sme|zcr « | &

Ready

trigger theta

L:l Y

et Crank

radisec

H

F 2 pulses Angle
: - perrev Ico
adgei80
positive adge to
dual edge conversion
Rotational ‘n‘elocity to Synchronized
Discrete Event Conversion
[100z | | [ade45

4

Figure 2-16: Simulink Blocks Highlighted to Indicate Associated
Requirements

2 The highlight feature operates as a toggle switch. To turn off the
highlighting, select Highlight Blocks that have Requirements from the
View menu; the menu item is no longer checked. Or click the & toolbar

butto

n.

The blocks and subsystems in the model are no longer highlighted.
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Note When you save a Simulink model, it is saved with the highlighting. You
cannot later turn off the highlighting without opening the model again in the
Navigator. Therefore, unless you want the highlighting to become a
“permanent” part of the model file, turn off highlighting using the Navigator
before you save a model file in Simulink.
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Going from DOORS to an Object

2-28

In DOORS, you can go from a DOORS object in a surrogate exported module to
Simulink, Stateflow, or your M-file editor:

1 In the DOORS exported module, click on an object to select it.
That object becomes highlighted.
2 From the MATLAB menu, choose Select item.

The object opens:

- For a Simulink object, the subsystem containing the selected object opens
in Simulink with that block or subsystem selected in the model.

- For a Stateflow object, the diagram containing the selected object opens in
Stateflow.

- For an M-file object, the M-file opens in your editor.

If the DOORS Block Deleted status for the object is True, you cannot
navigate to the object.

Note Although the MATLAB menu and Select item feature appear in all
DOORS formal modules, you can only use them in a surrogate exported
module.




Running a Script from DOORS

Running a Script from DOORS

From DOORS, you can run a MATLAB script or Simulink simulation to test
the behavior of an M-file or model.

1 From the MATLAB menu in DOORS, select Run script.

The Run MATLAB Simulation dialog box appears.

“f# DOORS: Run MATLAB Simulation
Simulation zcripk:
=
[ -]
Simulation results:
=
[-]
Cloze |

2 Enter MATLAB code in the Simulation script window.

Enter code just as you would within the MATLAB command window.
Workspace variables that are current in MATLAB and Simulink are
available to you. You can also use get_param and set_param to access model
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parameters. However, do not enter MATLAB comments or Handle
Graphics® code. You must return any results as strings.

«# DOORS: Run MATLAB Simulation

Simulation script;

CRANKSPEED_MIM = 200; ﬂ
CRANKSPEED_M& = 400;
[t.#.crankspeed] = sim['engine’];
if min[crankspeed] > CRAMKSPEED_MIM &
max[crankspeed) < CRANKSPEED_Mai,
dizpl'success’);
else
dizp(failure’;
end j
Simulation resulks:

Run Close |

The sample script in the Simulation script window:

a Sets a desired range for the crank speed of the engine by defining values
for CRANKSPEED_MIN and CRANKSPEED_MAX.

b Runs the simulation.

¢ Tests the minimum and maximum values in the vector crankspeed
against the desired minimum and maximum values.

d Displays success if all the values in the crankspeed vector are within the
range or displays fai lure if any value falls outside the range.



Running a Script from DOORS

3 Click Run.

DOORS sends the script to MATLAB. MATLAB runs the M-file or
simulation and then returns the results as a string to DOORS, which
displays the results in the Simulation results window.

“f# DOORS: Run MATLAB Simulation

Simulation zcripk:

CRAMKSPEED_MIMN = 200; ;I
CRAMKSPEED M = 400;
[t.x,crankspeed] = zim('engine];
if min[crank speed) » CRAMESPEED _MIM &
max[crankspeed) « CRANESPEED bM<,
disp['success'];
elza
dizpl Failure'];
end LI
Simulation results:
sUCCEsS ;I

Cloze |

MATLAB also returns error messages to the Simulation results window.

4 Vary the script to test other simulations.

In this script you could vary the values of CRANKSPEED_MIN and
CRANKSPEED_MAX.

5 Click Close.

DOORS attaches the script to the current DOORS surrogate exported
module so it is available the next time you want to run a MATLAB M-file or
Simulink simulation from DOORS.
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Reference

There is only one function for the Requirements Management
Interface, rminav.



rminav

Purpose

Graphical
Interface

Syntax

Description

3-2

Start the Requirements Management Interface

As an alternative to the rminav function, in Simulink or Stateflow, select
Requirements management interface from the Tools menu.

rminav

rminav starts the Requirements Management Interface Navigator window.

If you specified reqsys = "OTHERS" in the MATLAB file regmgropts.m, the
standard version of the Navigator window opens. You can associate
requirements documents written in HTML, Microsoft Word, or Microsoft Excel
with Simulink models, Stateflow diagrams, and MATLAB M-files.

If you specified regsys = "DOORS™ in regmgropts.m, the DOORS version of the
Navigator window opens. You can associate QSS DOORS requirements with
Simulink models, Stateflow diagrams, and MATLAB M-files.

To associate DOORS requirements with MATLAB objects, you must start
MATLAB with the Zautomation option.

See the Requirements Management Interface User’s Guide for instructions to
use the Navigator window.



A

automation startup option 2-5

B
blocks

highlighting to indicate requirements 1-21,
2-26

C
closing DOORS 2-7

configuring MATLAB
for DOORS version 2-5
for standard version 1-4

D

deleting requirements 1-17
DOORS objects
Block Type descriptions 2-13
definition 2-2
hierarchical numbers 2-13
linking to a requirement 2-16
object identifiers 2-13
opening the object in MATLAB 2-28
DOORS surrogate exported modules 2-11
definition 2-3
displaying the path for each object 2-13
going to MATLAB from DOORS 2-28
naming of 2-12
saving 2-14
DOORS/Navigator interaction
checking synchronization 2-14
synchronizing objects and DOORS projects
2-11

E

examples
blocks highlighted for requirements 1-21, 2-26
DOORS surrogate exported module 2-12
DOORS surrogate exported module with links
to requirements 2-17
MATLAB M-file xiii
node with associated requirements 1-12, 2-21
Simulink engine model xi
Simulink/Stateflow fuelsys model xiii
exported formal modules 2-11

F
filters for Navigator window 1-19, 2-24

I
installing xiv
steps for DOORS users xiv

L
linking DOORS objects to requirements 2-16

M
MATLAB M-Files

shading of node icons 1-16, 2-22
MATLAB M-files
display in Navigator window 1-8, 2-10
example xiii
MATLAB scripts
running from DOORS 2-29
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N R
Navigator window regmgropts.m
changing nodes viewed 1-18, 2-23 specifying DOORS option 2-5
changing pane size 1-18, 2-23 specifying OTHERS option 1-4
node icons requirements documents in standard version
shading for requirements 1-15, 2-20 accepted documents 1-9
going to top of document 1-9
opening 1-19
@) specifying a location within document 1-9
objects requirements in DOORS version
associating with DOORS requirements 2-2 going to DOORS object 2-24
associating with requirements documents how they're saved by Navigator 2-11
1-2 making links within DOORS 2-16
definition 2-2 viewing 2-18
display as nodes in tree 1-5, 2-7 viewing for a node 2-21
display in Navigator window 1-6, 1-8, 2-8, requirements in standard version
2-10 adding 1-9
going from the Navigator to 1-20, 2-25 changing document or location 1-17
linking to a DOORS requirement 2-16 deleting 1-17
opening in DOORS version 2-7 how they're saved by Navigator 1-12
opening in standard version 1-5 viewing 1-13
SynChroniZing with DOORS 2-11, 2-12 Viewing for a node 1-17
opening objects 1-5, 2-7 rminav 3-2
overview starting DOORS version 2-6
features viii starting standard version 1-4
Navigator/DOORS process 2-2
Navigator/requirements document process
1-2 S
steps for using DOORS version 2-3 saved requirements 1-12, 2-11
steps for using standard version 1-3 saving Simulink models 1-22, 2-27
scripts
running from DOORS 2-29
simulations

running from DOORS 2-29
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Simulink models
blocks highlighted for requirements 1-21, 2-26
display in Navigator window 1-6, 2-8
engine model xi
representation in DOORS 2-12
saving with highlighting 1-22, 2-27
shading of node icons 1-13, 2-18
starting DOORS 2-5
starting Requirements Management Interface
DOORS version 2-5
standard version 1-4
startup shortcut for DOORS version 2-5
Stateflow charts
display in Navigator 1-6, 2-8
fuel rate controller chart xiii
shading of node icons 1-16, 2-22
Stateflow transitions 1-11, 2-16
subsystems
highlighting blocks with requirements 1-21,
2-26
synchronization
checking 2-11, 2-14
synchronizing objects and DOORS projects 2-11
system requirements xiv

T
transitions in Stateflow 1-11, 2-16
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