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[bookmark: _Toc100047860][bookmark: _Toc169703497]Introduction
The TestPat widget functionality is described in this document.

TestPat is based on the widget ReqPat, which is used inside DOORS Next (IBM Engineering Requirements Management DOORS Next) as an editor for requirement and test patterns.

Since Jazz environment offers a separate test management application ETM (IBM Engineering Test Management) for handling tests it does make sense to have the same editor inside ETM environment.

TestPat enables the user to edit test patterns in a similar way as known from ReqPat.

Precondition 1: TestPat needs to be started in an ETM project area which is placed in a global configuration context stream. The initial Test Pattern Module must be part of this global configuration.

Precondition 2: TestPad needs an initial mapping module (Initial Test Pattern Module; same as for ReqPat widget) which is placed in the DOORS Next project area. 
Caution: You need write access to this module, if you want to add optional Module References – they will be stored in module attribute ‘ReqPat_linking’ of mandatory Initial Test Pattern Module.

Precondition 3: Tested with external application ReqPat 4.3.0. Please take care to use this version.






For further information and understanding of TestPat widget please read the following documents about ReqPat widget, too:







Precondition 4: Add all mandatory ReqPat attributes like ‘ReqPat-ID’ to the ‘Test Case Attributes’ list in ‘Manage Project Properties’.
[image: Ein Bild, das Text, Software, Computersymbol, Webseite enthält.

Automatisch generierte Beschreibung]

Precondition 5: Add all mandatory ReqPat attributes like ‘ReqPat-ID’ to the Test Pattern Module(s). Make sure that ReqPat widget inside DOORS Next is able to load these files.
If ReqPat is not able to load them then TestPat will not be able to load them, too.

The TestPat widget is performed in following steps:

Step 1: Start the external ReqPat executable ‘ReqPat.exe’. 
[image: Ein Bild, das Text, Screenshot, Software, Webseite enthält.

Automatisch generierte Beschreibung]
After successful start you should see following icon called ‘RP’ in task bar. 
[image: ]
Step 2: Load the initial DOORS Next module with predefined and common test design elements, pre/post conditions, …, which is normally used for using ReqPat widget inside DOORS Next.
Step 3: Switch to one Test Case displayed in the editor.
Step 4: Now you can use TestPat to edit or update the Test Case via the external application ‘ReqPat.exe’ in the same way as ReqPat.



[bookmark: _Toc100846548][bookmark: _Toc169703498]User Interface

[image: Ein Bild, das Text, Screenshot, Zahl, Schrift enthält.

Automatisch generierte Beschreibung]

The individual steps can be carried out using the buttons on the UI. If the prerequisite for the step is not met, the button is grayed out.

Clicking on the "Get a quick tutorial" button will display a short description of the widget.



[bookmark: _Toc169703499]Synchronize
TestPat requires a module that defines the predefined and common test design elements, pre / post conditions and test feature packages which are still located in the DOORS Next project area. 
This DOORS Next project area has to be in the same global configuration stream. Otherwise selection dialog will not display any module.
Note: The module itself has to follow the structure and needs of ReqPat widget and application. Please see ReqPat documentation for further information.

In the selection dialog you can select the ReqPat module which shall be synchronized with.
[image: Ein Bild, das Text, Screenshot, Software, Display enthält.

Automatisch generierte Beschreibung]

After pressing ‘OK’ the module will by read and converted to a content format which external ReqPat application needs to have.
Futhermore all test cases will be read, converted and added to this ReqPat content.
This content will be sent as one package to the external ReqPat application.

After successful synchronizing external ReqPat application is displaying following information:
[image: Ein Bild, das Text, Schrift, Screenshot enthält.

Automatisch generierte Beschreibung]
Now you can start editing a Test Case.



[bookmark: _Toc169703500]Edit Test Case
Precondition: Open a Test Case in the Test Case viewer of ETM.
Note: The content of the Test Case is placed in ‘Test Case Design’.

[image: Ein Bild, das Text, Screenshot, Software, Computersymbol enthält.

Automatisch generierte Beschreibung]

Press ‘Edit Test Case’. The ReqPat editor is displayed.
[image: Ein Bild, das Text, Software, Computersymbol, Multimedia-Software enthält.

Automatisch generierte Beschreibung]

The TestPat editor can be used in the same way as the ReqPat editor. It is the same.
After pressing ‘Save’ the content will be saved in Test Case Design.
Note: If editor is not displayed in front when select ‘RP’ in the task bar!

[bookmark: _Toc169703501]Update Test Case
The same behavior as in ReqPat widget.

[bookmark: _Toc169703502]Ignore Test Case
The same behavior as in ReqPat widget.

[bookmark: _Toc169703503]Show Problems
The same behavior as in ReqPat widget.

[bookmark: _Toc169703504]Add Module Reference
The same behavior as in ReqPat widget.

[bookmark: _Toc169703505]Utilities
The same behavior as in ReqPat widget.

[bookmark: _Toc169703506]User guide
The same behavior as in ReqPat widget till yet.

QUICK START GUIDE
The same behavior as in ReqPat widget till yet.
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1 Introduction

RegPat is an editor for requirement patterns and test pattern. It is integrated with the DOORS client to
assist in writing requirements as well as test cases using these patterns. The provided pattern set

(requirement or test pattern) depends on the detected type of DOORS module.

Section 3 introduces the basic functionality of the tool and how to use it. Normally no installation is

required, because RegPat is part of the Central-Tools.

Section 3.5 describes the refinement methodology underlying the requirement patterns and Section 5

describes where in the Hella specification template the different requirement patterns should be used.

Section 6 contains an overview of the requirement patterns that declare certain elements (functions,

interfaces, parameters, etc.) so that these can be referenced in other requirements.

Section 7 describes the usage of special patterns for the diagram generation, e.g. information flow and

context diagrams.

Section 8 contains an overview of the requirement patterns to describe the behavior of a complete

system or function.
Section 18.1 lists tool shortcuts and all requirement patterns which are currently implemented in RegPat.

Section 13 describes the test patterns which are currently implemented in RegPat.

2 Conventions

The blue parts in angle brackets (< ... >) of patterns shall be replaced by appropriate element names.
They declare the actual element, which can be referenced from the green parts in angle brackets. Parts
in square brackets ([ ... ]) are optional parts of a pattern. The vertical bar ( | ) separates alternatives. For

example, “(x | y)” means that either x or y has to be used.

The red brown parts in angle brackets (< ... >) of test pattern represents test pattern part, which has to

be expanded by one of the corresponding defined pattern fragments.

Each pattern available in RegPat has an unique ID , which is stored in a DOORS attribute named

“‘RegPat-ID". The following conventions are used, regarding the RegPat-ID attribute:
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¢ |f the value of the attribute is equal to “0”, then the respective DOORS object will not be taken into

consideration when you synchronize the module.

o |f the value of the attribute is equal to “115” or is not set, it means that the DOORS object will be

interpreted as free text.
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3 Tool usage

You can find ReqPat in the Central-Tools of DOORS. The entry “User Guides” references this document

and the entry “Quick Start Guide” opens a short introduction of RegPat. “About ReqPat” references to

the confluence page of RegPat, where you can find the current release notes. The other entries are

explained in more detail in the following chapters.

@ ‘BCM" current 0.0 in /Playground/reddhel /Examples (Formal module) - DOORS
File Edit View Insert Link Analysis Table Tools Discussions User DOORSconnect | Central-Tools | Innovator Online-Help  VectorTestAutomation RG8.0.4

Change Management Help

-1 "Body Control Module”
- 1.1 Overview
- 1.2 Functionality
[ 1.3 Function Intedaces

H& B |5 || F e || e=Xefelg
View [ReqPat (A <) || | DT B 7 P A4
B ol

[=-BCM

D |

1 "Body Control Module"

1
2 | 1.1 Overview
4

- 1.4 Intemal Interfaces 1.2 Functionality

- 1.5 Functions 133 The following complete systems are defined: "E

eXchange
Requirements Reuse
Metrics

ReqPat

Manage CRs...

Objects
Linking
Display Control

Y

13
Y
3

[l o )

Synchronize

Ctrl+R
Ctrl+W

Edit Selected Requirement
Show Problems

Update Diagrams of Chapter
Add Module Reference

Compare 3 User Guide
Testing 4 Quick Start Guide
5 The purpose of the complete system "Body Co: TS »
control the lighting and central lockings. About ReqPat
Autoset Attributes 4 T ToTrY =

4| m T +

00036820 Exclusive edit mode

3.1 Synchronize

Before using the RegPat editor you first need to synchronize it with the DOORS module you want to

work on. This is done by selecting the menu entry “Synchronize”.

If the ReqgPat editor is not yet running, it will be started and a message box shows up: “Please wait.
Starting ReqPat...”. Once the RegPat editor is running, you should see the RegPat-lcon as depicted in

the following screenshot and the message box disappears.

1142 ||

10.11.2015

@M a QW # D0

RegPat loads all objects of the current and referenced modules that are required to build the underlying
model. RegPat also obeys to the attribute “H_ObjectStatus”. Objects that are “discarded by customer” or

“discarded by project” are not considered.

If you change a pattern item (requirement, test case, ...) within DOORS (not with the ReqgPat
editor) or if you delete or move such an item, it may be necessary to synchronize again. Also, if

you change the edit mode of the DOORS module you have to synchronize the module again.

Signed by: Checked by:
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3.2 Edit Selected Requirement

To edit an item! with the RegPat editor select it in the DOORS window and click on “Edit Selected Item “

or use the shortcut “Ctrl + R The RegPat editor will show up.

For assistance with the current pattern you can press “Ctrl + Space” any time. A list of patterns, pattern

parts or element names that are reasonable at the current cursor position will show up:

[p

il
o

\
25128 [l q

RP ReqPat v23.0

=<

7 Requirement Editor
» =i Empty b [ R.25128
The pu

© The purpose of the complete system - (4c)
© The purpose of the external system - (4¢)
i= The purpose of the complete system

'= The purpose of the external system

'= The purpose of the function

I ] D
Fress and hold CTRL to replace the remaining word.

The purpose of the complete system "CompleteSystemName" is t

T

Entries with a green dot in front represent whole patterns. When selecting one of these, you can switch

between the variable parts of the sentence (framed by blue rectangles) with the TAB key:

[

0
i}

[
5128 [ 4

RP ReqPatv2.3.0

=<

= Requirement Editor
b =i Empty B | R_25128
The purpose of the complete system 'Bedy Control Moduld" is to #desc_texts,

[ Save as Free Text Save

Cancel

1 Headings cannot be edited with RegPat

Signed by: Checked by:






This document is confidential. Its contents are not to be exploited, passed on or disclosed to third parties without our express permission. All rights are reserved.

Hella 3399DE  (2004-08)

—\ Subject: RegPat v4.x — User Guide Date: 2023-04-19

HELLR

N No.: 2

Hella KGaA Hueck & Co. Page 10 of 88

59552 Lippstadt

In order to navigate from RegPat editor to Doors module that contains the definition of the variable, press

“Ctrl” key and then click on the variable.

[P RegPat v2.3.0 = | (B |t

et Requirement Editor
P =) BCM - System and Software Requirements - ENG2 ENG4  p [ BCM_ 9

The complete system "Body Control Module” has the following inputs from the external system "Vehicle Bus™  «
"unlockRequest”,
"indicaticnRequest”,

[] Save as Free Text l Save ] [ Cancel I

L

Since version 2.3.2 you can also hover over a variable and then click the “Open Declaration” button to

navigate to the Doors module that contains the definition of the variable.

R P RegPatv2.3.2 = | = 22

B Requirement Editor

P = TestModule p iz R40
& The function "Functionl” has the following inputs: "Signal120", "Signal4", "Signall5". . )
Entity Signall5 -

Information that is consumed by software or

7\

abstract information that is not (yet) further refined.

m

The following naming convention is supported:
<Context>_<Information[(Voltage | Signal | Impact | Data | Info)]>

[Pl Save as Free Ted {_Save; [_<ProcessingStage>][__Instance] :v"

< )

[Open Declaration ]

When finished click the Save button or press “Alf + S”. The RegPat editor disappears and updates the
item in DOORS automatically.

If you do not want to save your changes, click the Cancel button or press “Alt + C” or “Alt + F4”.

3.3 Show Problems

To check for possible problems in the item select “Show Problems* or use the shortcut “Ctrl + W* A list
of all problems will be shown. It shows problems of objects, which are in the current view and the

modules referenced.

Signed by: Checked by:
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P RegPat v2.3.0 = | (e
% Problems |
[AH v] [Synr_hronized module VI locked  Search

D Module Description
@ ecmae BCM - System and Soft..  Theinterface "unlockRequest” could not be found! Define it using the p..
@ ecme BCM - System and Soft..  Theinterface "indicationRequest” could not be found! Define it using th...
B TBCM 11 BCM - System and So0ft... . The interface “uniockDoors could not be found! Define it using the pat... |
@ ecmar BCM - System and 5oft..  Theinterface "lightTurnSignals” could not be found! Define it using the ...
@ ecmi7e BCM - System and Soft..  Theinterface "indicationRequest” could not be found! Define it using th...
@ BCM 26 BCM - System and Soft..  Theinterface "lightTumSignals” could not be found! Define it using the ...
@ BCM_105 BCM - System and Soft..  Theinterface "unlockRequest” could not be found! Define it using the p...
@ BCM_106 BCM - System and Soft..  Theinterface "unlockDoors” could not be found! Define it using the pat...

@ & Error(s) /1 0 Warning(s) | . 8 of 8 Visible

To solve a problem you can double click it and the respective item will be opened in the RegPat editor.
If you want to save the list of problems in the DOORS module, you can click on “Copy to DOORS”.

To select the object in the DOORS module, right click the problem entry and click “Select in DOORS”.

[P RegPat v2.3.0 = | B |
& Problems ]
[AH V] [Synr_hronized module V] [#]locked  Search

D Module Description
@ BcM9 BCM - System and Soft..  The interface "unlockRequest” could nat be found! Define it using the p...
@ ecmo BCM - System and Soft..  The interface "indicationRequest” could not be found! Define it using th...
@ BCM_11 BCM - System and Sof* oo oo o Moo mlBm =g could not be found! Define it using the pat...
@ BCM_37 BCM - System and 501 Selectin DOORS nals' could not be found! Define it using the ...
@ ecm_176 BCM - System and Soft..  The interface "indicationRequest” could not be found! Define it using th...
@ ecmzs BCM - System and Soft...  The interface "lightTurnSignals” could not be found! Define it using the ...
@ ecmio0s BCM - Systern and Soft..  The interface "unlockRequest” could net be found! Define it using the p...
@ BCMm 106 BCM - System and Soft..  The interface "unlockDoors” could not be found! Define it using the pat...

@ 8 Error(s) /1% 0 Warning(s) | L 8 of & Visible

Also you can apply some filters on the list of problems:
e Severity: All, Critical, Error, Warning;
o Visibility: All modules, Synchronized module, Linked modules;
e Exclusivity (locked or unlocked);

e Text search;

Signed by: Checked by:





This document is confidential. Its contents are not to be exploited, passed on or disclosed to third parties without our express permission. All rights are reserved.

Hella 3399DE  (2004-08)

HELLR

N

Hella KGaA Hueck & Co.

59552 Lippstadt

Subject: RegPat v4.x — User Guide

Date: 2023-04-19

No.: 2

Page 12 of 88

3.4 Add module reference

Since Version 1.5.0 it is possible to reference other modules, which will be loaded on synchronize. So,

for example it is possible to describe the complete system in another module than the feature or function.

Since Version 2.4.0 this is extended to reference from test specification modules to requirement

modules. The paths of the referenced modules are stored in a module attribute; therefore, it is necessary

to open the module in exclusive mode.

To add a module reference, select Central-Tools > RegPat > Add Module Reference.

Central-Tools | Documentation  Hella Tools  Innovator  Publish  VectorTestfutomi

The following window will open.

eXchange 3
Requirements Reuse » =r i
Metriken 3
Compare 3
Linking 3
ReqPat 2 Synchronize
1 b
Autoset Attributes Edit Selected Requirement Ctrl+R
3
Comments Show Problems Ctrl+W
i 3
Testing Update Diagrams of Chapter
Add Module Reference
User Guide
Quick Start Guide
About ReqPat
@ ReqPat - Linked modules - DOORS o [=
Fath | Status |
QKHRO_P MT/ReqPat/moduls_renamed Renamed
QKHRO_P MT/RegPat/module_to_be_deleted Deleted, unpurged
@ SHRO_PMT/ReqPat/BCM_renamed_test Available
@ SHRO_PMT/RegPat/RegPat Available

Add Remaove lpdate

Done
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b

To add a reference, click the “Add” button and to remove a reference select it and click the “Remove
button. To update the path of a DOORS module, e.qg. if it is renamed or moved, select it and click the
“Update” button.

On “Add” the following window will open.

(1) Browse - DOORS ==

Project tree

E""l_.] DOORS Database 2
H-{& HellaGE
=3 Playground
--]j beckjod
--ﬂ Craiova_training
=-{3 reddhe1
- 4Gx
-3 DAS_4Gx
@ Definition of Specifications Templates
{1 Examples
=-C3 Project
--]j Feature_Specifications
=
({0 smykba
H-{=] stolphl
-3 Templates

| ok || Cancel |

Select a module and click the “OK” button. Now the referenced module we be also loaded on

synchronize.
In case of the variants script all requirements with the VM_Status “Inherited” will be ignored.

Since version 2.4.4, it's possible to reference a specific module baseline. First, a module has to be
selected and after that you can press “Set baseline” to see all the baselines for the selected module.
After you choose a baseline, you have to press the “Set” button to set the selected baseline for the

module.
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]| ReqPat - Linked modules - DOORS

Path | Status I Baseline I
=z| /HRO_PMT/sandan6/MultilevelContext Diagram Test Available cument
/HRO_PMT/sandan6/Baseline Test/Anotherinterface Module Available 0.1 beta

ﬂ Choose baseline - DOORS -E.n

Baseline: [FECYNN ~ |
| Set I Close l

Add Remove Jpdate I Setbaselinel

3.5 Show synchronization information

It is possible to show some information about the synchronized modules. A click on the tray icon opens a

notification dialog, which lists the synchronized and linked module names.

6 ReqPat v2.3.0

Synchronized:
- BCM - System and Software Regquirements - ENG2 ENG4

Linked:
- System and Software Interfaces - ENG2 ENG3 ENG4 ENGS

3

12:03

il - RORU TSN B B CR eyt

4 Introduction to Requirement Patterns

With requirement patterns the system under development (SUD) is specified from a functional point of

view. The pre-defined sub-chapter structure is based on the following aspects:
e Standardization of specification style (to enhance completeness and navigation)
e Structured refinement of the system (to ease system analysis and specification)
To utilize this structure a simple workflow should be applied, which is described in the following:

1. The refinement starts from top-level — the complete system (i.e. SUD context and boundaries).
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2. Then the functionality is refined into functions (the main different functionalities of the complete

system).

3. Then a function can be refined by further functions to reduce its complexity. In this case the
template structure 5.8.1 for a function is used again, i.e. in an iterative manner. Then step 3 is

applied again

This means that the specification is composed of one basic structure (function) which is repeated on
different levels to refine/decompose the complete system.

The depth of the refinement depends mainly on the complexity of the actual SUD. Therefore no
standardized level can be given but the following aspects should be considered to find a suitable and

reasonable refinement level:
e Familiarity with the SUD (e.g. re-use from former projects)
o Complexity of the SUD (e.g. usage as guidance for refinement)
e Type, structure and quality of customer specifications (e.g. alignment similar to customer

specifications)

5 System Specification Template with Requirement Patterns

In the following, the subsection hierarchy of the section “Functional Requirements” from the Hella

specification template is put together with the requirement patterns that should be used in the respective

sections.
Overview

A context diagram (e.g. SysML bdd) of the complete system should be given to define the system
boundaries, i.e. it should be clearly visualized and explained here what is outside and what is inside the

SUD and with what external systems the complete system interacts.
Pattern 116c:

Figure - Informationflow of complete system “<CompleteSystemName>"

Pattern 117c:

Figure - Context of complete system ”“"<CompleteSystemName>"
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Pattern 118c:

Figure - Multilevel context of complete system “<CompleteSystemName>"

5.1 Functionality

In this section a more detailed overview of the functionality of the complete system should be given.

Pattern 2:

The following complete system are defined: <CompleteSystemList>

Pattern 1c:

The complete system ”“"<CompleteSystemName>" has the

<FunctionList>.

The complete system ”“<CompleteSystemName>"” has the

<FunctionList>.

Pattern 72:

The following systems are external to the complete

"<CompleteSystemName>": <ExternalSystemList>.

The following optional systems are external to the

"<CompleteSystemName>": <ExternalSystemList>.

Pattern 1co:

following features:

following functions:

system

complete system

The following features of the complete system “"<CompleteSystemName>"

are mandatory: <FunctionList>.

The following features of the complete system “"<CompleteSystemName>"

are optional: <FunctionList>.

The following functions of the complete system “<CompleteSystemName>"

are mandatory: <FunctionList>.
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The following functions of the complete system ”“"<CompleteSystemName>"

are optional: <FunctionList>.

Pattern 4c:

The purpose of the complete system ”“<CompleteSystemName>" is to

«purpose».

Pattern 4e:

The purpose of the external system "<ExternalSystemName>" is to

«purpose».

Pattern 65c:

The complete system ”“<CompleteSystemName>" shall «description».

The complete system ”“<CompleteSystemName>" shall not «description».

Pattern 112c:

The complete system ”“<CompleteSystemName>"” is designed such that

«description».
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5.2 Functional Safety Aspects

In this section, describe the information capable to influence the functional safety concept. (Contact

safety manager for clarification)
5.3 External Systems
Pattern 4e:

The purpose of the external system "<ExternalSystemName>" is to

«purpose».
Pattern 72:
The following systems are external to the complete system

"<CompleteSystemName>": <ExternalSystemList>.

The following optional systems are external to the complete system

"<CompleteSystemName>": <ExternalSystemList>.

5.4 System Interfaces
5.4.1 Inputs
The input of the complete system should be described according to the context diagram from 0.
Pattern 54c:
The complete system ”“"<CompleteSystemName>"” has the following input[s]

from the external system ”“"<ExternalSystemName>": <InterfacelList>.

The complete system ”“"<CompleteSystemName>” has no inputs.
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5.4.2 Outputs
The output of the complete system should be described according to the context diagram from 0.
Pattern 55c:

The complete system ”“"<CompleteSystemName>" provides the following
output[s] to the external system “"<ExternalSystemName>":

<Interfacelist>.

The complete system ”“"<CompleteSystemName>" provides no outputs.

5.4.3 Internal Interfaces

System internal interfaces, which are used for the communication between the features or functions of

the complete system, should be described here.
Pattern 36c:
The complete system ”“<CompleteSystemName>"” has the following

interface[s] between (features | functions): <InterfacelList>.

The complete system ”“<CompleteSystemName>"” has no interfaces between

(features | functions).
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5.5 Configuration
The configuration possibilities on complete system level should be described. Consider environment.
Pattern 87c:

The complete system "<CompleteSystemName>"” has the following

configuration parameter[s]: <ParameterList> at complete system level.

The complete system ”“<CompleteSystemName>"” has the following Hella
internal configuration parameter[s]: <ParameterList> at complete system

level.

The complete system ”“<CompleteSystemName>"” has no configuration

parameters at complete system level.

The complete system "<CompleteSystemName>"” has no Hella internal

configuration parameters at complete system level.

5.6 Complete System Control
5.6.1 Operating Conditions

Operating conditions on complete system level should be specified here:

E.g. dependence on vehicle electric system (clamp states, power supply ranges,...), environmental

conditions, ...
Pattern 82c:
The complete system ”“<CompleteSystemName>"” has the following states:

<Statelist> [1s 1nitial state].

The complete system ”“<CompleteSystemNamel>"” has the same states as the

complete system “"<CompleteSystemName2>".
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5.6.2 System Mode Transitions
Transitions between the operating conditions on complete system level should be specified here.
Pattern 83c:

When the complete system “<CompleteSystemName>"

is 1n state ‘<StateName>'

and (
(event (<Event>) | predefined event "<EventName>") occurs
[and the

(precondition (<Condition>) is fulfilled |

predefined precondition[s] <PreconditionsList> is/are fulfilled)]|
(condition (<Condition>) 1is fulfilled | predefined condition|[s]
<ConditionsList> is/are fulfilled)

) then it shall transit to state '‘<StateName>’.

Pattern 108c:

When the complete system ”“"<CompleteSystemName>"
is in state ‘<StateName>'
and (
(event (<Event>) | predefined event ”“<EventName>") occurs
[and the

(precondition (<Condition>) is fulfilled] |

predefined precondition[s] <PreconditionsList> is/are fulfilled)]|
(condition (<Condition>) is fulfilled | predefined condition[s]

<ConditionsList> is/are fulfilled)

) then (it | the function ‘<FunctionName>’') shall (set <Assignment>) |

(«free text») |

(provide <Interface> ( within the range «range» [with

an accuracy of <accuracy>] ) |

with a resolution </<=/=/>=/>/ 1t, gt «value» )
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5.7 Functions (Features)

The features or functions composing the complete system’s functionality shall be described here.
5.7.1 <FunctionName>

5.7.1.1 Overview

A diagram of the function (e.g. SysML ad) should be given to define the function boundaries, i.e. it
should be clearly visualized and explained here what is outside and what is inside the scope of this
function. Additionally, the behavior of the function should be visualized (e.g. by a SysML statemachine or
activity diagram).

Pattern 117f:

Figure - Context of function ”“<FunctionName>"

Pattern 116f:

Figure - Informationflow of function "<FunctionName>"

Pattern 119f:

Figure - Combination of informationflow and context of functions:

<FunctionList>

5.7.1.2 Functionality
In this section a more detailed overview of the functionality of the function should be given.
Pattern 5:
The function ”“<FunctionName>"” has the following functions:
<FunctionList>.
Pattern 1fo:

The following functions of the function "<FunctionName>"” are mandatory:

<FunctionList>.
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The following functions of the function ”<FunctionName>" are optional:

<FunctionList>.

Pattern 4f:

The purpose of the function ”<FunctionName>" is to <purpose>.

Pattern 65f;

The function ”“<FunctionName>"” shall «description».
The function ”“<FunctionName>"” shall not «description».

Pattern 104:

The function ”“<FunctionName>" [optionally | alternatively] provides
[the driver | the OEM | the HELLA production | the systemtest | the

garage] the possibility to «description».

Pattern 105:

The function ”“<FunctionName>"” has the following variables:

<VariableList>.

Pattern 112f:

The function ”“<FunctionName>"” is designed such that «description».

Pattern 114:

The function ”“<FunctionName>"” has the same functionality as the

function ”<FunctionNameX>".

5.7.1.3 Functional Safety Aspects

In this section, describe the information capable to influence the functional safety concept. (Contact

safety manager for clarification)

Pattern 114:
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The function ”“<FunctionName>"” has the same functional safety aspects as

the function ”<FunctionNameX>".

5.7.1.4 Function Interfaces
5.7.1.4.1 Inputs
The input of the function should be described according to the diagram from 5.7.1.1.
Pattern 54f:
The function ”“<FunctionName>"” has the following input[s]:
<InterfaceList>.

The function ”“<FunctionName>"” has no inputs.

Pattern 114:

The function ”“<FunctionName>"” has the same inputs as the function

"<FunctionNameX>".
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5.7.1.4.2 Outputs
The output of the system should be described according to the diagram from 5.7.1.1.
Pattern 55f:
The function ”“<FunctionName>" provides the following output[s]:
<InterfacelList>.

The function ”“<FunctionName>" provides no outputs.

Pattern 114:

The function ”“<FunctionName>"” has the same outputs as the function

"<FunctionNameX>".

5.7.1.4.3 Internal Interfaces

Function internal interface, which is used for the communication between the functions of this function,

should be described here.
Pattern 36f:
The function ”“<FunctionName>"” has the following internal interfacels]:

<Interfacelist>.

The function ”“<FunctionName>” has no internal interfaces.

5.7.1.5 Configuration
The configuration possibilities on function level should be described here.
Pattern 87f:
The function ”“<FunctionName>"” has the following configuration

parameter([s]: <ParameterList> [at feature level].

The function ”“<FunctionName>"” has the following Hella internal

configuration parameter[s]: <ParameterList> [at feature level].
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The function ”“<FunctionName>"” has no configuration parameters [at

feature level].

The function ”“<FunctionName>"” has no Hella internal configuration

parameters [at feature level].

Pattern 114:

The function ”“<FunctionName>"” has the same configuration as the

function ”“<FunctionNameX>".

5.7.1.6 Function Control
Pattern 114:

The function ”<FunctionName>"” has the same function control as the

function ”“<FunctionNameX>".

5.7.1.6.1 Operating Conditions

Operating conditions on function level should be specified here:

E.g. dependence on vehicle electric system (clamp states, power supply ranges,...), environmental

conditions, ...

Pattern 82f:
The function ”“<FunctionName>"” has the following states: <StatelList> [is
initial state].

Pattern 114

The function ”<FunctionName>” has the same states as the function

"<FunctionName>".
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5.7.1.6.2 System Mode Transitions

Transitions between the operating conditions on function level should be specified here.
Pattern 83f:

When the function ”“<FunctionName>"
is in state ‘<StateName>’
and (
(event (<Event>) | predefined event "<EventName>") occurs
[and the

(precondition (<Condition>) is fulfilled] |

predefined precondition[s] <PreconditionsList> is/are fulfilled)] |
(condition (<Condition>) is fulfilled | predefined condition[s]
<ConditionsList>) is/are fulfilled)
) then it shall transit to state '‘<StateName>’ [and the function
"<FunctionName>" is (started | activated | reactivated | activated or

reactivated | completed) simultaneously].

Pattern 108f :

When the function ”“<FunctionName>"
is in state ‘<StateName>'
and (
(event <Event> | predefined event ”“<EventName>") occurs
[and the
(precondition (<Condition>) is fulfilled] |

predefined precondition([s] <PreconditionsList> is/are fulfilled))]|
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(condition (<Condition>) is fulfilled | predefined condition[s]
<ConditionsList> is/are fulfilled)

) then it shall _( set <Assignment>) |

( provide <Interface> ( within the range «range» [with an accuracy of <accuracy>]) |

with a resolution </<=/=/>=/>/ It, gt «value» ) |

( «free text» ) .

6 Requirement Patterns that declare elements

Each element must be declared by a certain requirement pattern. Otherwise it cannot be referenced in
other requirements (“Couldn’t resolve reference to...”). Elements are referenced by their name in other

requirement patterns or in free text requirements.

Each element (complete system, external system, function, interface, ...) is identified by its name. The

name must begin and end with a double quote (“) and may not contain any further double quotes.

The following requirement patterns declare the respective elements, so that they can be referenced in

other requirements.
6.1 Complete System
Pattern 4c:

The purpose of the complete system "<CompleteSystemName>" is to

«purpose».

This requirement pattern is used to describe the high level purpose of the complete system. After this
requirement pattern the complete system can be referenced by its name elsewhere in the DOORS
module.

6.2 External System

Pattern 4e:
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The purpose of the external system ”"<ExternalSystemName>" is to

«purposex».

This requirement pattern is used to describe the high level purpose of an external system that the
complete system interacts with. After this requirement pattern the external system can be referenced by

its name elsewhere in the DOORS module.
6.3 Function
Pattern 4f:
The purpose of the function ”“<FunctionName>" is to «purposex».
This requirement pattern is used to define the functions or features of the complete system or a function.

After this requirement pattern the function can be referenced by its name elsewhere in the DOORS

module.

6.4 Interface or Parameter

Pattern 86:

"<Context> <Information[ (Voltage | Signal | Impact | Data |

Info)]>[ CFG | <ProcessingStage>]|[ Instance]"

Pattern 86 declares an interface or parameter.

Pattern 21:
”"<Context> <Information[ (Voltage[s] | Signal[s] | Impact[s] | Data |
Info)]>[ CFG[s] | <ProcessingStage>][ Instance][]” consists of the

following parts: <PartList>.

Pattern 21 declares a container to bundle interfaces or parameters.

The declaration of interfaces and parameters is based on the following naming convention. The
second part allows a distinction between the different interface types. This is only optional,
because otherwise the interface type is always information. To detect configuration parameters,

the only needed information of the naming convention is the _CFG part.
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6.4.1 <Context>

<Context> shall be replaces b< a subject or its corresponding abbreviation identifying the (informative or

technical) context of the information object. The context starts with an upper case letter.
All contexts used shall be defined in the glossary for the project or the respective specification.
Remark:

The naming of contexts should be consistent with the naming of the features, if applicable. E.qg. if there is
a feature called LCA (lane change system) no naming other than “LCA” should be used for the context of
LCA.

Examples:
e EgoVehicle
o TargetVehicle
e Driver
e Environment
e RCTA

6.4.2 <Information[(Info | Voltage | Signal | Impact | Data)]>

<Information> shall determine the meaning of the information transported. Words used in information
shall always start with an upper case letter. Camel words shall be used if the information is composed of

[T TS

multiple words. It is not allowed to compose information by using or similar symbols between

multiple words. [(Info | Voltage | Signal | Impact | Data)] shall be attached at the end of the <Information>

to declare the ‘Interface Type’:

e Information — Information that is consumed by software or abstract information that is not (yet)

further refined.
e Supply Voltage — Voltage solely for power supply (carries no further information).

e Electrical Signal — Electric, measurable signal. May carry software information (e.g. CAN

message).

¢ Physical Impact — Physical impact (e.g. temperature, actuator movement)
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e Digital Data - MCU Port register data that represents the HW/SW Interface.
Examples:

¢ Velocity or Velocitylnfo

SupplyVoltage

Temperaturelmpact

TemperatureSignal

TemperatureData
¢ Temperaturelnfo

6.4.3 CFG

CFG shall indicate a configurable information object. A configurable information is an information that is
explicitly considered to be a subject to change such as software parameters, hardware parameters,
mechanical design parameters (e.g. mounting angels), software constants, etc. As opposed to an

information flow, configurable information does not flow because it does not change during runtime.
Examples:

¢ ERRMGMT_CriticalTemperature_ CFG

e RCTA LowSpeedThreshold CFG

o LCA MaxAmountOfObjects_ CFG

6.4.4 <ProcessingStage>

<ProcessingStage> shall identiy the stage of processing in the processing chain. Words used in
processing stage shall always start with an upper case letter. All processing stages used shall be defined

in the glossary defined for the project or the respective specification.
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Examples:

e  Customerin

_DDOut

_ECUIn

_ISTOut

_MCUIn
e _PCIn

6.4.5 <Instance>

<Instance> shall identify a specific instance of an information. The instance shall typically distinguish the
technical source of the information in terms of the computing node or device that produces the
information. If temperature is measured in the master ECU as well as in the slave ECU the information
from the slave may be identified by using __ SECU for the instance. Instance tags shall consist of upper

case letter only.
Remark:

The instance is noted with a double underscore.

Examples:
e _ MECU
e  MCP
e __MDSP
e _ SECU
e _ SDSP
e __ECUO
e _ECU1
e  ComCore
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6.5 Variable

Pattern 81:

The variable ”“<VariableName>"” is defined as follows: «description».

This pattern declares a variable, which can be assigned to a function with pattern 105.
Pattern 50:

The wvariable ”“"<VariableName>" (

(
has (

((the constant | a minimum | a maximum) value of ‘<Value>")

(exactly the following values: <ValueList>)

(is defined as follows: «description»)
) -

This requirement pattern is used to define the values of a variable.

6.6 Hashtags

At the end of each requirement pattern (except for diagram patterns) a set of hashtags can
defined/attached.

The format of a hashtag is: #HashTag[abcl123..]
The brackets’ part is optional.

The hashtag can be attached to the pattern as following:
Pattern #DefinedHashTag[1], #DefinedHashTag[2], ... + #NewHashTag[1] + #NewHashTag[2]+ ...

A hashtag can be defined by using the ‘+’ sign at the end of each requirement or by using the pattern
103:

The purpose of the hashtag “<HashTag>" is to «purposex».
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If a hashtag is already defined by using the pattern 103 then the hashtag is available in the content

assistant list and can be directly selected and attached to the requirement without the ‘+’ sign.

Please always use the order in which the already defined hashtags are placed first (separated with

coma) and afterwards all the new hashtags marked each with a ‘+’ sign.

7 Diagram generation

ReqgPat supports the following special patterns to create diagrams of the specified function structure.
Pattern 116:

Figure - Informationflow of complete system “<CompleteSystemName>"
Figure - Informationflow of function ”“<FunctionName>"

Pattern 117:

Figure - Context of complete system ”“"<CompleteSystemName>
Figure - Context of function ”“<FunctionName>"

Pattern 118:

Figure - Multilevel context of complete system “"<CompleteSystemName>

Figure Multilevel Context of function ”“<FunctionName>"

Pattern 118 can be used to display how signals are going through several layers, until they reach their
final target/source. In our case a layer is just a functions/feature. If a more detailed context diagram is

required, than pattern 118 could be used instead of pattern 117.
Pattern 119:

Figure - Combination of informationflow and context of functions:

<FunctionList>
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Figure - Combination of informationflow and context of functions:
<FunctionList>

The Pattern 119 is a combination between the informationflow diagram and context diagram and can be

used to see how a subset of functions communicate with each other and with other functions.
Pattern 120:

Figure - State diagram of function ”“<FunctionName>"

The Pattern 120 will generate a diagram that contains all states assigned to the specified functions.

The diagram will also contains the transitions between the states together with the event names,

conditions and actions.

7.1 Create or update a diagram

Enter the pattern 116 or 117 in the RegPat editor and press the Save button. This opens a wizard where

the properties of the diagram can be specified.
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P ReqgPat v3.5.0 -

"Radar Signal Acquisition And Preprocessing [RSAP)"
Create a diagram with the given properties.

Layout Direction
@® Il ToptoBottom () o LefttoRight (O 4} Bettemto Top (O <= Rightto Left

Max dimensions in DOORS

OLE Width: | 1100 |
OLE Height: | 1100 |
Output type

® Image ) PDF () SVG
Advanced Settings

Interface strict mode
Interface split
[] Display H_SafetyClassification

|Restore Defaults| | Finish | | Cancel |

It is possible to adjust the direction of the layout. Additionally, a maximum width and height for the

diagram can be entered.

The “Restore Defaults” — Button resets all changed attributes to the default value. If finished is pressed a
diagram of the selected system is generated and inserted into the DOORS object. A click on “Cancel’

only inserts the pattern and the diagram can be created later (see next chapter).

If the “Interface strict mode” checkbox is enabled, the edge between two nodes will be visible only if the
input/output name of the source node is the same as the output/input name of the target node. This

mode is available for the context diagram and for the multilevel context diagram.

If the checkbox “Display H_SafetyClassification” is enabled, then the diagrams will display values from

the H_SafetyClassificatiion attribute for complete systems, external systems, functions and interfaces.

The following patterns are sources for H_SafetyClassification in the diagrams: 4c, 4f, 4e and 86.
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7.2 Update Diagrams of Chapter
It is also possible to create all diagrams of the current chapter at once. Therefore, select a chapter and

use the command “Update Diagrams of Chapter” from the menu.

Synchronize

Edit Selected Requirerment Ctrl+R
Show Problems Ctrl+W
Update Diagrams of Chapter

Add Meodule Reference

User Guide
Quick Start Guide

About RegPat

This will update all diagrams of the current chapter which are locked and visible.

8 Requirement patterns to describe the behavior

8.1 State

States can be declared with the following patterns.

Pattern 82c:
The complete system ”“<CompleteSystemName>"” has the following states:
<StatelList> [is initial state].

Pattern 82f:
The function ”“<FunctionName>"” has the following states: <StatelList> [is
initial state].

Pattern 114f:

The function ”<FunctionName>” has the same states as the function

"<FunctionName>".

Pattern 114c:
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The function ”“<FunctionName>"” has the same states as the complete

system “"<CompleteSystemName>".

The initial state can be marked with “is initial state” after the name of the state. It is not allowed to define

more than one initial state per system or function.
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8.2 Transition
A transition from one state to another state can be declared with the following patterns.
Pattern 83c:

When the complete system “<CompleteSystemName>"

is 1n state ‘<StateName>'

and (
(event (<Event>) | predefined event "<EventName>") occurs
[and the

(precondition (<Condition>) is fulfilled |

predefined precondition[s] <PreconditionsList> is/are fulfilled)]|
(condition (<Condition>) 1is fulfilled | predefined condition|[s]
<ConditionsList> is/are fulfilled)
) then it shall transit to state ‘<StateName>'.

Pattern 83f:

When the function ”“<FunctionName>"
is in state ‘<StateName>’
and (
(event (<Event>) | predefined event "<EventName>") occurs
[and the

(precondition (<Condition>) is fulfilled] |

predefined precondition([s] <PreconditionslList> is/are fulfilled)]|
(condition (<Condition>) is fulfilled | predefined condition[s]
<ConditionsList>) 1is/are fulfilled)
) then 1t shall transit to state ‘<StateName>’ [and the function
"<FunctionName>" is (started | activated | reactivated | activated or

reactivated | completed) simultaneously].

Transitions may have an event and optionally it is possible to specify a condition. It's possible to use only
a condition, without using an event at all. The event and the condition can be directly declared, or an

existing one can be referenced.
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8.3 Action

Pattern 108c:

When the complete system “"<CompleteSystemName>"
is in state ‘<StateName>'
and (
(event (<Event>) | predefined event ”“<EventName>") occurs
[and the

(precondition (<Condition>) 1is fulfilled] |

predefined precondition[s] <PreconditionsList> is/are fulfilled)]|
(condition (<Condition>) is fulfilled | predefined condition[s]
<ConditionsList> is/are fulfilled)

) then (it | the function *<FunctionName>’ ) shall ( set <Assignment>) |

( provide <Interface> ( within the range «range» [with an accuracy of <accuracy>]) |

with a resolution </<=/=/>=/>/It, gt «value» ) |

(«free text» ) .

Pattern 108f:

When the function ”“<FunctionName>"
is in state ‘<StateName>'
and ((event <Event> | predefined event ”<EventName>") occurs

[and the

(precondition (<Condition>) is fulfilled] |

predefined precondition[s] <PreconditionsList> is/are fulfilled))]|

(condition (<Condition>) is fulfilled | predefined condition[s]
<ConditionsList> is/are fulfilled))

then it shall ( set <Assignment>) |

( provide <Interface> ( within the range «range» [with an accuracy of <accuracy>]) |

with a resolution </<=/=/>=/>/ It, gt «value» ) | ( «free text» ) .

Signed by: Checked by:






This document is confidential. Its contents are not to be exploited, passed on or disclosed to third parties without our express permission. All rights are reserved.

Hella 3399DE  (2004-08)

—\ Subject: RegPat v4.x — User Guide Date: 2023-04-19

HELLR

N No.: 2

Hella KGaA Hueck & Co. Page 41 of 88

59552 Lippstadt

Actions may have an event and optionally it is possible to specify a condition. It's possible to use only a
condition, without using an event at all. The event and the condition can be directly declared, or an

existing one can be referenced.

8.4 Event
"<InterfaceName>" ((rises (to | above)) | (falls (to | below)) |
reaches | leaves) (‘<Value>’ | ”<Symbol>" | "<InterfaceName>" |
"<ParameterName>")

Pattern 84

The event "<EventName>" is defined as follows: <Event>.

8.5 Condition

[not] (”"<InterfaceName>"” | "“<VariableName>"” | “<Expression>") [is]

(equal to | unequal to | greater than | greater/equal to | greater or
equal to | less than| less/equal to | less or equal to) (‘'<Value>’' |

"<Symbol>" | ”“<InterfaceName>" | ”“<ParameterName>")

[not] (”"<InterfaceName>" | “<VariableName>"” | “<Expression>>") (== | <>

| > | >= | < | <=) (‘<Value>’ | ”<Symbol>" | "<InterfaceName>" |

"<ParameterName>")
[not] «description»
<Condition> (and | or) <Condition>

Note: You can also use parentheses to group conditions.
Pattern 88:

The condition "<ConditionName>" is defined as follows: <Condition>.
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8.6 Assignment

"<InterfaceName>" = <Expression> [ for [«timevalue» [«description»] ]
[ for at least «timevalue» [«description»] ]
[ within «timevalue» [«description»] ]
[ after «timevalue» [«description»] ]

[ with a cycle time of «timevalue»

[«description»] ]
8.7 Expression
[1] (‘<Value>’ | ”"<Symbol>" | ”“<InterfaceName>" | ”"“<ParameterName>")
[(+ | - | * | /)Y ((‘<Value>’' | ”<Symbol>"” | ”<InterfaceName>" |
"<ParameterName>") | <Expression>)] []]
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Exchange functional data with Rhapsody

Since version 2.1.0 it is possible to exchange the functional data with Rhapsody.
It is recommended to make a backup before the data exchange.

8.8 Import to Rhapsody

To import the functional data from RegPat to Rhapsody an update of the Hella Profile is required. To
install and update the profile please take a look on the following confluence page

http://confluence.dc.hella.com/confluence/display/toolRhapsody/Hella+Profile. In addition ReqPat must

be synchronized with the DOORS module which should be imported.

Then open a project in Rhapsody and load the Hella Profile. Now the new menu entry “Get functional

data from ReqPat” in the context menu of packages should be visible.

+- 0 Components

Packai =3
EI:‘ - - - Mark Package and nested elements as external
E'_J Interfaces Features...
=0 Packages

54 BCM ‘

Start the ReviewForm...

; E':l Architectural Add New b Set package structure to a flat one
% Functional Cut Strg+X Set port to interface name
41 Technical
i BT PredefinedTypes (REF) Copy Ctrl+C Change Declaration to existing type
+ 3 Profiles Paste Cirl+V Run review metric
. i ort diagram image to Doors
#+3 Structure Diagrams Delete from Model Del Export diag getoD
Set Stereotype » Remove deleted requirements from the selected package
Change to N Navigate to transformed/original element
Refactor N Open corresponding directory
Edit Order of Types Synchronize FlowProperties with DOORS interface module
Automatically update descriptions
Mavigate 3

Synchronize DOORS interface module with flowProperties
Mavigate to DOORS o .
Compute ASIL classification for action(s)

Unit 4 Generate interfaces out of requirements from interface module
Cenfiguration Management 4 Mark safety relevant elements...
Check Model Get functional data from reqPat
Spell Check Link requirements graphically by ID...
Synchronize cbject with class
et Propagate tagged values nested elements
Raticnal Rhapsody Gateway 4 Open Integrity GUI for selected element
HellaProfile 3 Export operations’ signatures for testing purpose

Quick delete from model

Quick move in the model

Update ChangeEvent Arguments

Apps 3

Click on the menu entry. This opens a dialog, where you can configure your import. On the first page you
can select the complete systems, functions and external systems which should be imported. Also a

package for the flow specifications must be selected.
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= inpor om0 et D

Import module "BCM™

Select elements to import.

=
Pl {3 Complete Systems
P ® Body Control Medule
@ Central Lecking
@ Lighting
a [7] 3 Bxernal Systems
o Vehicle Bus

Select All | | Deselect All
Interface Package: /Interfaces/Functional

< Back Next > Eoids

A click on Next opens the preview page, which shows the results of the import. It represents the
structure in Rhapsody after the import.

F k|
£+ | Import from DOORS / RegPat - e

Import module "BCM”

Preview

= [¥] Show All Adding: © Changing: 2 Deleting: 1
4 - FunctionalArchitecture_SePkg: -
» (0 Internal Block Diagrams I
> bg Blocks
4 [ Body_Control Module
a (5 Blocks
I 3 ﬁl} M_Cnntrnl AA. -I 1
. B ]Changlng name fram "BCM" to "Body_Control_Maodule”
I 4 [ Lighting
a ﬁ FunctionBlocks
> Lighting
Gl Test
4 P Functional
| [¥] Allow deletion [V] Update diagrams

Mext = [ Finizh ] ’ Cancel ]
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The preview shows a tree viewer with all elements after the import. Iltems with no changes are greyed
out. The other three states are represented by the following annotation icons: & (added), ¥(deleted) and
# (modified). On the upper right are counters for these states. Changes of elements can be inspected on
mouse over. The deletion of element must be explicitly allowed, otherwise no elements are deleted. Also
the update of diagrams must be explicitly allowed. Only if no diagram exists a hew one will be

automatically created, also if the update of diagrams is not allowed.

8.9 Import to DOORS / RegPat

To import the functional data from Rhapsody to DOORS the current module must be synchronized. To

execute the import select “Import from Rhapsody” from the menu of DOORS.

Central-Toels | Innovator  Online-Help  VectorTestAutomation RGE04  Change Man

eXchange |
Requirements Reuse 4 I
Variants 3
il Metrics P \lmesfiction | H ChisctContent | H SustemMesion | H Dneo
1 ReqPat » Synchronize I
) Manage CRs... Edit Selected Requirement Ctrl+R
1] Objects 4 Show Problems Ctrl+W
Linking 3 Update Diagrams of Chapter |
i »
3 Display Control Add Module Reference
r
Compare » Migrate Patterns from 1.5.0 to 2.x
Testing 4 Import from Rhapsody
! LemiE g User Guide
. ’ s
Autoset Attributes Quick Start Guide
o Rhapsody Tools 4
ngs. " About ReqPat ,

A dialog will appear where all packages of the current project are listed. Select at least one of the
packages and click on finish to start the import. If more than one instance of Rhapsody is running a list

with all opened projects is shown first.
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t» | Import from Rhapsody [ = &J

Select Package
Select the packages to import to DOORS/ReqPat,

T B
4 [ FunctionalArchitecture_SePkg
5 Body_Control_Module

[ Central_Locking
F Lighting

a [ Interfaces
5 Architectural
[ Functional
[3 Technical

Finish ] [ Cancel

Since RegPat version 2.3.3, the user is also able to select a different module where the interfaces could

be imported. By default, the functional data will be imported in the synchronized module.

El [l

e mport from Rheps e . eeee——

Select DOORS Module
Select the DOORS Module where to import the interfaces

General

Module path: SHRO_PMT/sandanb,/TestModuleForRhapsody

Next > Finish | [ Cancel
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After the import please synchronize RegPat again with the current module.

9 Interface overview generation

Since 2.3.0 version, it is possible to generate an interface overview report. Basically, RegPat will
generate an Excel file containing a representation with all defined system interfaces (inputs, outputs,

internal interfaces, configuration parameters) and how are used in relation to all defined functions.

To start the generation wizard, please select “Generate Interface Footprint” from menu.

Central-Tools | Department-Tools  Innovator  Online-Help  VectorTestAutomation  Change Mana

eXchange [ |
Variants 2 l
Metrics v oy
ReqPat 3 Synchronize h
1
R O Edit Selected Requirement Ctrl+R |
Objects 1 Show Problems Ctrl+W
Linking 3 Update Diagrams of Chapter
Display Control 3 Ignore selected requirements on Synchrenize
3
Management Add Module Reference
Compare 3 Migrate Patterns from 1.5.0 to 2.x
Testing 3 Import functional architecture from Rhapsody
3
Eoments Generate Interface Footprint (since 2.3.0)
Autoset Attributes 3
Rhapsody Tools » User Guide
Quick Start Guide
Utilities 3
File a bug or feature request
About ReqPat
The following wizard page should pop up.
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RegPat v2.3.1

Footprint Generation

Create an interface report based on the following properties.

-0l x|
au

~Structure
V1

F Function View

¥ Condensed View

¥ Function-Grained View

- General

Folder: I

~ Properties

¥ Show empty footprints

Einish I

Cancel

Structure

¢ Interface View — a sheet layout which labels interface hame and usage types as row headers and

function name as column header; a relation will be marked by a check.

o Function View — a sheet layout which labels interface name as row header and function name and

usage types as column headers; a relation will be marked by a check;

e Condensed View — a sheet layout which labels interface name as row header and function name as

column header; the context of usage type will be marked by the corresponding initial.

e Function-Grained View — a set of sheets which uses the same layout as Function View; each root

function (and its children) will be contained by one sheet.

General

o Folder —the output folder of generated file.

Properties

Signed by:

Checked by:






This document is confidential. Its contents are not to be exploited, passed on or disclosed to third parties without our express permission. All rights are reserved.

Hella 3399DE  (2004-08)

HELLR

N

Hella KGaA Hueck & Co.

59552 Lippstadt

Subject: RegPat v4.x — User Guide

Date: 2023-04-19

No.: 2

Page 49 of 88

¢ Show empty footprints — all the sheets (except function-grained) will contain lines which have no

interface-function connection found (so called empty footprints).

Usage type corresponding abbreviations and initials are described in the table below.

Usage type

Short form

Initial

Input

Input

Output

Output

O

Internal Interface

Internal

Configuration Parameter

Configuration

C

Newly generated file should look like the figure below.

(€] PP_FBL_S¥S_SWRS_2015-10-02 09-37-31.xls - Microsoft Excel .
A B w X ¥ 7 AA éll
]
- ] =
5 i 2 = =
g L= [ o = a
2 & 2 2 = 2 =
5 = > =} i} = =
5 Fs £ 9 = 8 5
= z 2 z 5 = =
= £ < B g 2 B
3 ] |
= & E z = £ = g
s i, = 5 = § 5 £
1 = -
Z Input Vv v 1
LARARA
2 DiagPhysReqFrame Qutput
L Internal
£ Configuration|
2 Input v
! Output
DiagFuncRegFrame utput
& Internal
£ [Configuration|
= Input AV
V v
i DiagPhysRespFrame Output
= Internal
E Configuration|
& Input e
Vv
D DiagPhysRegMsg Output
oo Internal +
& (Configuration|
o5 Input 7
D Qutput Vv
DiagFuncReqMsg utpu
20 Internal ¥
Al Configuration|
= Input 7
v
23 DiagPhysRespMsg Output
& Internal +
2 (=
* Input 7
+
2 DiagData Qutput
Internal
= Configuration|
& Input 7
i Output v
ProgData utpus
2 Internal
= |Configuration|
= Input
= ApplValidFlag Output
27 Internal
& Configuration|
aE Input 7 |
4 4 » vl | Interface View . Function View .~ Condensed View .~ 0_FBL with context .~ £ 4 - .
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10 Renaming feature

Since 2.3.3 version, a renaming feature is available in RegPat which can be used to rename elements
like functions, complete systems, interfaces etc. The renaming process can be started only from the

declaration of a function/complete system/external system (pattern 4f,c,e) or interface (pattern 86, 21).

First you have to select one of the patterns mentioned above from DOORS and after that you have to

select “Rename” from the menu.

Central-Tools | Department-Tocls  Innovater Online-Help  VectorTestAutomation RG81.2 RG

eXchange r
Variants »
o
Metrics L 1
| Statistics... »
ReqPat » Synchronize
Manage CRs... Edit Selected Requirement Ctrl+R
Objects ¥ Show Problems Ctrl+W
Linking 3 Rename (since 2.3.3)
Display Control ¥ Update IDs (since 2.3.3)
Management b Update Diagrams of Chapter
Import/Export » Ignore selected requirements on Synchronize
Compare » Add Module Reference
Testing » Migrate Patterns from 1.5.0 to 2.x
Comments » Irnport functional architecture from Rhapsody
i k
Autoset Attributes Generate Interface Footprint (since 2.3.0)
Rhapsody Tools b

Uszer Guide
Quick Start Guide

Litilities 4

File a bug or feature request
FAQ - Frequently Asked Questions
About ReqPat

After that a window will pop up where you can specify the new name for the target element. If the name

that you entered already exists, you will get an error and you will have to choose a different one.
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R P RegPat v2.3.3

Renaming "Inputl”

Insert the new element name.

General

Mew name: | Mewlnput

< Back Mext >

Finish Cancel

11 Update IDs feature

Since 2.3.3, RegPat is able to update the objects by setting the right pattern ID for those patterns which

are valid but for some reason, the RegPat-ID attribute is not set.

First you have to select “Update IDs” from the menu.
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eXchange

Variants

Metrics
Statistics...

ReqPat
Manage CRs...

Objects
Linking

Display Centrol
Management

Irnport/Export

Compare
Testing

Comments

Autoset Attributes

Rhapsody Tools

3

3

Central-Tools | Department-Tools  Innovater Online-Help  VectorTestAutomation RGE81.2 RG

Synchronize

Ctrl+R
Ctrl+W

Edit Selected Requirernent
Show Problems

Rename (since 2.3.3)
Update IDs (since 2.3.3)
Update Diagrams of Chapter

Ignore selected requirements on Synchronize

Add Module Reference
Migrate Patterns from 1.5.0 to 2.x

Import functienal architecture from Rhapsody
Generate Interface Footprint (since 2.3.0)

User Guide
Quick Start Guide
Utilities 3

File a bug or feature request
FAQ - Frequently Asked Questions
About ReqPat

After that a window will pop up, from which you can select which of the patterns you want to update.
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P ReqPat v2.3.3 =NREN X
# . Update View
’AII modules v] [ocked
D Module Detected pattern Pattern Text
[ R377 fHRO_PMT/sandan6/TestMod... 86 "Inputl”
[7] R_390 /HRO_PMT/sandant/TestMod... 4 The purpose of the external systern "ExternalSy...

| select All | | Unselect All | | Update objects

12 Interface Usage Overview

Since 2.3.4, it is possible to select an interface object and then you can get a list of requirements which
are using that interface.

First you have to select “Interface Usage Overview” from the menu.
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eXchange

Variants

Metrics
Statistics...

ReqgPat
Manage CRs...

Objects
Linking
Display Control
Management

Import/Export

Compare

Testing
Comments
Autoset Attributes
Rhapsody Tools

3

Central-Tools | Department-Tools

Innovator  Online-Help  VectorTestAutomation

Change Mana

Synchronize

Edit Selected Requirement

Show Problems

Rename (since 2.3.3)

Update IDs (since 2.3.3)

Interface Usage Overview (since 2.3.4)
Update Diagrams of Chapter

Ignore selected requirements on Synchronize

Add Module Reference
Migrate Patterns from 1.5.0 te 2.x

Impeort functional architecture from Rhapsody
Generate Interface Footprint (since 2.3.0)

User Guide

Quick Start Guide

Utilities

File a bug or feature request

FAQ - Frequently Asked Questions
About ReqgPat

Ctrl+R
Ctrl+W

After that, a window will pop up and all the requirements which are using the selected interface will be

displayed.
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- Element Usage Overview|

All modules v

[}

Module

Pattern

Safety Classification

CAlice BAS RS 3.

/RegPatPerformance RE...

The complete system "RADAR" shall «in state 'ECU Operating mode Application' ensure the "System_FTTI_CFG" with...

ASILE

Alice_BAS5_IS_2...
Alice_BAS5_|S_3...

Alice_BAS_RS 3...
Alice_BAS_RS_3...
Alice_BAS_RS_3...
Alice_BAS_RS_3...
Alice_BAS_RS_3...
Alice_BAS_RS_3...
Alice_BAS_RS_3...
Alice_BAS_RS_3...
Alice_BAS_RS 3...
Alice_BAS_RS 3...
Alice BAS RS 3...
Alice_BAS_RS_3...
Alice_BAS_RS_3...
Alice_BAS_RS_3...
Alice_BAS_RS_3...
Alice_BAS_RS_2...
Alice_BAS_RS_3...
Alice_BAS_RS_3...
Alice_BAS_RS 3...
Alice BAS RS 4...
Alice_BAS_RS_3...
Alice_BAS_RS_3...

/ReqPatPerformance_RE...
/RegPatPerformance_RE...
/ReqPatPerformance_RE...
/ReqPatPerformance_RE...
/ReqPatPerformance_RE...
/ReqPatPerformance_RE...
/ReqPatPerformance_RE...
/RegPatPerformance_RE...
/ReqPatPerformance_RE...
/ReqPatPerformance_RE...
/ReqPatPerformance RE...
/ReqPatPerformance_RE...
/ReqPatPerformance_RE...
/ReqPatPerformance_RE...
/ReqPatPerformance_RE...
/ReqPatPerformance_RE...
/RegPatPerformance_RE...
/RegPatPerformance_RE...
/ReqPatPerformance_RE...
/ReqPatPerformance RE...
/ReqPatPerformance_RE...
/ReqPatPerformance_RE...
/ReqPatPerformance_RE...
/ReqPatPerformance_RE...

The complete system "RADAR" shall zensure in state 'ECU Operating mode Application' for all feature, monitoring s...
The function "Complete System Centrol” has the following configuration parameters: "System_FaultDetectionTime_...
The function "77GHzRadar" shall «detect safety related error of "77GHzRadar" within "System_FaultDetectionTime_C...
The function "77GHzRadar" shall «in state 'ECU Operating mode Application’ trigger the test for SPU, DMA and RIF, ...
The function "Application Independent Tracking (AIT)" shall «detect all safety related error for 'Safe-5State: Error Indic...
The function "Application Independent Tracking (AIT)" has the following configuration parameter"Systern_FaultDet...
The function "Customization (Cust)"” shall « detect safety related errors for 'Safe-5tate: Error Indication’ in "ECU Oper...

The function "Customization (Cust)" has the following configuration parameter."System_FaultDetectionTime_CFG".

The function "ECU Power Supply (PSU)" shall =detect safety related error (H_SafetyClassifcation > QM) within "Syste...
The function "ECU Power Supply (PSU)" has the following configuration parameters: "System_FaultDetectionTime_C...
The function "Ego Motion Estimation (EME)" shall =detect all safety related error for 'Safe-5State: Error Indication’ wit...
The function "MCU Basis TC3x (MCUTC3x)" shall «detect safety-relevant errors (H_SafetyClassifcation = QM) in "EC...
The function "MCU Basis TC3x (MCUTC3x)" shall «detect safety-relevant errors (H_SafetyClassifcation = QM) in "EC...

The function "MCUTC3x DTS EDF" has the following configuration parameter:"System_FaultDetectionTime_CFG".
The function "MCUTC3x DTSC EDF" has the following configuration parameter:"System_FaultDetectionTime_CFG".

The function "MCUTC3x SMUAlarmHandling EDF" has the following configuration parameters: "System_FaultDetec...
The function "Normalization (Morm)" shall «check in 'ECU Operating mode Application’ the end-to-end protection ...
The function "Private Communication (PCOM)" shall «check in 'ECU Operating mode Application’ the end-to-end ...
The function "Sensor Identification (Ident)" shall =detect in 'ECU Operating mode ApplSW_ACTIVE' safety related err...
The function "Senser Identification (Ident)" has the following configuration parameter:"System_FaultDetectionTime...
The function "Trailer Detection (TD)" shall =detect all safety related error for 'Safe-State: Error Indication’ within “Syst...

The function "Trailer Detection (TD)" has the following configuration parameter"System_FaultDetectionTime_CFG".

"System_FuSa_CFG[]" consists of the following parts:"Systerm_FTTI_CFG", "System_FaultDetectionTime_CFG", "Syste...

"System_FaultDetectionTime_CFG"

ASILB
ASILEB
ASILEB
ASILEB
ASILEB
ASILEB
ASILB
MNA

ASILE
ASILB
ASILEB
ASILEB
ASILEB
ASILEB
ASILEB
MNA

ASILB
ASILE
ASILB
ASILEB
ASILEB
ASILEB
MNA

ASILEB

Previous Interface

MNext Interface

Current interface : System_FaultDetectionTime_CFG

From this window, you can also navigate to the respective DOORS object by double clicking on the item

or you can right click on the item and then select “Select in DOORS”.

Note: If you are using a separate DOORS module for the interfaces, then you can use this feature only if

you add a reference to the Requirements module from the Interfaces module. You must go to Interfaces

module and use “Central-Tools > RegPat > Add Module Reference” to add a reference to the

Requireme

nts module.
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13 RegPat for Testing

Since 2.4.0 version it is possible to write a couple of items of the Test Specification - function (especially
test cases) in RegPat.

13.1 Interface to Requirements and it’s pattern

One advantage of using test pattern is the ability to use elements from the requirements documents that
are defined with requirements pattern. These elements are selectable from a pick-list in the Test Pattern.

Currently Test Pattern references on:

o Feature / function names referenced in FeatureSetName directly or as element in FeatureSetList.

These names are taken from the declaration with Requirement Pattern 4

e Signals / Parameters reference in ElementName. These names are taken from the declaration

with Requirement Pattern 86 and 21

13.2 Test Feature Packages

To structure the test specification the entire scope shall be divided into Test Feature Packages which
focus on one part / aspect. These are mainly the features / functions, but can be also derived from
additional topics defined by tester’s perspective. The following pattern shall be used to document

decisions made for these Test Feature Packages.

13.2.1 Test package determination and scope

Pattern 205:

The following feature set(s) taken from test base is/are used to group

the content of this test level: <FeatureSetlList> [«description»].

This pattern is used to refer existing feature sets also as test feature sets.
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Pattern 206:

The following additional feature set(s) is/are used to group the

content of this test level: <FeatureSetlList> [«description»].

This pattern is used to define test feature sets by tester’s perspective.

Pattern 211.:

The feature set "<FeatureSetName>" (includes | excludes) all tests

«description».

This pattern is used to document which aspects are include or exclude to be tested in this test feature

package.

13.2.2 Usage of test (design) methods

Decisions which test (design) methods are meaningful applicable shall be documented with the following
pattern on test feature package level.

Pattern 207:

The test of this feature applies the following test methods:
<TestMethodList>.

This pattern is used to document the test methods to be used in this test feature package.

According to the test methods defined in the method tables of the test process <TestMethodList>
provides the following elements:

Requirements based test
Interface test

Fault injection test
Performance test
Resource usage test
Stress test

Error guessing test
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e Test for interfaces resistance and robustness
e Electrical test

Pattern 208:

The test of this feature applies the following test design methods:

<TestDesignMethodList>.

This pattern is used to document the test design methods to be used in this test feature package.

According to the test design methods defined in the method tables of the test process
<TestDesignMethodList> provides the following elements:

Analysis of requirements
Analysis of interfaces
Equivalence partitioning
Boundary value analysis
State transition test

Use case testing
Decision table

Pattern 209:

The test of this feature applies the following custom test design

methods: <CustomTestDesignMethod>.

This pattern is used to document the custom test design methods to be used in this test feature package.

The possibility to define these custom test design methods is described in section 13.3.4.

13.3 Declaring Test Design Elements (TDE)

Test design elements are the outcome of a certain test design method to derive test cases. The
declaration of these test design elements allows the use of the names in other test patterns like test

cases and documents the test design work itself. In addition to the formal part of the test design element
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pattern, it contains an optional part [«description»]. This part allows to document thoughts from the

test design.

Test Design Elements can be referenced in formal parts of the test case pattern (see section 13.5.1.5).
When the content assist feature is used inside the «free test» part of a test case, the user will get

context relevant test design elements.

13.3.1 Equivalence class

Pattern 200r:

Equivalence class "<EquivalenceClassName>" of "<ElementName>" has the

range «range» [«description»].

Pattern 200v:

Equivalence class "<EquivalenceClassName>" of "<ElementName>" has the

value (s) <ValuelList> [«description»].

This test pattern is used to define Equivalence class element. After this test pattern, the equivalence

class can be referenced by its name elsewhere in the DOORS module.

13.3.2 Boundary value pair
Pattern 201:

Boundary value pair "<BV LowName>", "<BV HighName>" of "<ElementName>"

has the values «BV LowValue», «BV HighValue» [«description»].

This test pattern is used to define Boundary values as pair, each with a value beside the boundary. After
this test pattern, the Boundary values can be referenced individually by its low name or high name
elsewhere in the DOORS module.
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13.3.3 State machine
Pattern 202s:

State machine "<StateMachineName>" has the state(s) <StateNamelList>

[«description»].

Pattern 202t:

State machine "<StateMachineName>" has the transition(s)

<TransitionNameList> [«description»].

This test pattern is used to define State machine elements that represent the behavior of the system
under test and that are capable for structuring the test case determination.

After this test pattern, the state machine states or transitions can be referenced by its name elsewhere in
the DOORS module.

13.3.4 Customer specific Test Design Method and Test Design Elements

If the existing method to derive test cases are not suitable customer specific test design methods and

test design elements can be defined with the following pattern.
Pattern 210:

The test design method "<CustomTestDesignMethod>" uses

"<TestDesignElementType>" to structure the test scope [«description»].

This pattern is used to define an additional test design method. After this test pattern, the test design

method and test design elements type can be referenced elsewhere in the DOORS module.

Pattern 212:

The test design element "<TestDesignElementName>" of

"<TestDesignElementType>" «description».

Hella 3399DE (2004-08)
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This pattern is used to define test design elements with custom types. After this test pattern, the test

design elements can be referenced elsewhere in the DOORS module.

13.4 Reusable test case snippets (Precondition / Postcondition)

The same pre- and post-conditions are often required in different test cases and should therefore be

described as reusable parts.
Pattern 203:

(Precondition | Postcondition) "<ConditionName>" is reached when
<condition:
precondition terms:

postcondition terms:> [«description»].

This test pattern is used to define precondition or postcondition element. After this test pattern, the

precondition / postcondition can be referenced by its name elsewhere in the DOORS module.

13.5 Defining test cases

Test cases can be divided in the following parts:

1. One or more preconditions, which has to be fulfilled, before the principal test case can be

executed

2. One or more stimuli terms defining the input to the system under test. This can include an

intermediate check of the system reaction

3. One or more reaction terms defining the expected reaction of the system under test.

4. One or more postconditions, which has to be done after the principal test case. E.g. to switch of

something after the principal test case.

5. An optional description to document some additional explanatory information.

Pattern 204:
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TC «TestCaseBriefDescription»
WHEN: <stimuli term>

THEN: <reaction terms> [«description»].

Pattern 204pr:

TC «TestCaseBriefDescription»
GIVEN: <>
WHEN: <stimuli term>

THEN: <reaction terms> [«description»].

Pattern 204po:

TC «TestCaseBriefDescription»
WHEN: <stimuli term>

FINALLY: <> [«description»].

Pattern 204pp:

TC «TestCaseBriefDescription»
GIVEN: <>

WHEN: <stimuli term>

THEN: <reaction terms>

FINALLY: <> [«description»].

13.5.1 Parts of the test case pattern

13.5.1.1 (Pre-/Post) Condition

This pattern part can be divided in

Mandatory logic part
Optional timing part

AND optional recursively another complete condition part
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Or more formal:

condition
precondition terms:

postcondition terms:

<condition logic> [<condition timing>] [AND <condition:

precondition terms:

postcondition terms:>]

condition logic: (

F20: (precondition | postcondition) "<ConditionName>" is reached
F19: state machine "<StateMachineName>" is
(in | not in) state "<StateName>"
F7: (signal | parameter) "<ElementName>" wvalue is
("<ValueName>"| «value»)
Fl6: (signal | parameter) "<ElementName>" value is «value»
F18: (signal | parameter) "<ElementName>" is
(in | not in) status "<StatusName>"
[and (in | not 1n) status "<StatusName>"
[and (in | not in) ..] ]

condition timing: (

F22: for "<TimeValueName>"
F21: for «time»

)
13.5.1.2 Stimuli

This pattern part can be divided in:
e Mandatory logic part

e Optional timing part
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¢ AND optional recursively another complete stimuli part

¢ AND optional one or more intermediate check of the system reaction
Or more formal:
stimuli term:

<stimuli logic> [<stimuli timing>]
[AND <stimuli term>]

[THEN (<reaction terms>)]

stimuli logic:(

F2: (signal | parameter) "<ElementName>" wvalue i1s changed
from ("<ValueName>" | «value») to ("<ValueName>"| «value»)
FI1: (signal | parameter) "<ElementName>" wvalue is changed

from «value» to «value»

F4: (signal | parameter) "<ElementName>" value is changed
to ("<ValueName>" | «value»)
F3: (signal | parameter) "<ElementName>" value is changed

to «value»

F6: (signal | parameter) "<ElementName>" value 1is
("<ValueName>" | «value»)

F5: (signal | parameter) "<ElementName>" value 1is
«value»

F7: (signal | parameter) "<ElementName>" is

in status "<StatusName>"

13.5.1.3 Reaction

This pattern part can be divided in:
e Mandatory logic part
e Optional timing part

Furthermore, is the reaction syntax different for observing signals / parameters or state machines.
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Or more formal:

reaction terms:

(<reaction logic SP> [<reactilion timing SP>] |
<reaction logic SM> [<reaction timing SM>])

[AND <reaction terms>]

reaction logic SP:(

Fl12: (signal | parameter) "<ElementName>" shall
(be | not be) set to ("<ValueName>" | «value»)
Fl1: (signal | parameter) "<ElementName>" shall

(be | not be) set to «valuex»

F13: (signal | parameter) "<ElementName>" shall
(get | not get) "<StatusName>"

reaction logic SM:(

F13: state machine "<StateMachineName>" is
(in | not in) state "<StateName>"

13.5.1.4Timings
stimuli timing:

reaction timing SP:(

F9: (for | for at least | within | after | with a cycle time of)
"<TimeValueName>"

F8: (for | for at least | within | after | with a cycle time of)
«time»

reaction timing SM: (

F15: (within | after | with a cycle time of) "<TimeValueName>"
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Fl4: (within | after | with a cycle time of) «time»

13.5.1.5General replacements in Test cases and its pattern parts

ValueName:

("<BV_LowName>" | "<BV HighName>" | "<EquivalenceClassName>")

TimeValueName:

("<BV_LowName>" | "<BV HighName>" | "<EquivalenceClassName>")

StatusName:

(activated | actuated | changed | connected | deactivated |
disconnected | OpenlLoad | read | received | sent | ShortLoad |

ShortToBat | ShortToGND |written)

13.5.2 Test Condition

The Test Condition pattern should be used to document which aspect is verified by one or more of the
following test cases. The corresponding test cases should be placed hierarchically below the test
condition item in DOORS.

Pattern 213:

Check that "<ElementName>" (is | 1is not) "<StateName>" due to

«description».

Note: Using test conditions as a frame for a set of test cases is fairly new. Therefore we need more
examples to define more suitable patterns. Nevertheless, apply this type of structuring by using normal

DOORS elements if this pattern does not fit.

Signed by: Checked by:





This document is confidential. Its contents are not to be exploited, passed on or disclosed to third parties without our express permission. All rights are reserved.

Hella 3399DE (2004-08)

L a— Subject: RegPat v4.x — User Guide Date: 2023-04-19

HELLR

N

Hella KGaA Hueck & Co.

59552 Lippstadt

No.: 2

Page 67 of 88

13.6 Context sensitive provision of pattern

The application of test pattern depends on the position in the test specification document. The following

table documents which test pattern are available below which position in the DOORS module:

Folder
Additional test (design) methods
Equivalence classes

Boundary values
States / transitions

Additional test design elements

Preconditions
Postconditions
Test feature packages

<Feature>

Test cases

14 Advisors

Applicable pattern
The test design method uses Type to structure the test scope
Equivalence class of (signal | parameter) has the range
Equivalence class of (signal | parameter) has the value(s)
Boundary value pair of (signal |parameter) has the values
State machine has the state(s)
State machine has the transition(s)
The test design element of
(Precondition | Postcondition) is reached when
(Precondition | Postcondition) is reached when
The following feature set(s) taken from test base is/are used to group the
content of this test level
The following additional feature set(s) is/are used to group the content of
this test level
The feature set (includes|excludes) all tests
The test of this feature applies the following test methods
The test of this feature applies the following test design methods
The test of this feature applies the following custom test design methods
Check that (signal | parameter) is
Test case definition
Test case definition with precondition
Test case definition with postcondition
Test case definition with pre- and postcondition

Since 2.3.0 version, RegPat will guide some editing interactions based on the status value of different

attributes.

14.1 H_ObjectStatus

The application will notify the user if the current requirement has a non-editable state.
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D |

o | H_Object Status |

TISOre - DO IO OF COMIIETE 5§ SLeIT OOy OO v TLT e

BCM 4 1.2 Functionality

In work

ReqgPat v2.3.0

BCM 6 The complete system "Body Control Module" has the following features: "CL", "Lighting".

E F.eady for project decision _"_'j
o=l

i’ Requirement Editor

P =) BCM b ] BCM_S

The complete system "Body Control Module™ has the following features: "CL”, "Lighting™.

=l

[ Save as Free Text Save

The following dialog should pop-up:

Object state prevents any change.
Reason:
H_OhjectStatus

Do you still want to continue?
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The decision reasoning done by the advisor is inspired by the diagram below.

Editable

Non-editable

oint to

=

clarify

Ready for
review

Ready for
Project
decision

Customer
Decision
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15 Special attributes

Since 2.2.0 version, RegPat provides information loaded from standard DOORS attributes.

15.1 H_Meaning

The content of H_Meaning attribute is presented as documentation for the variables defined by the
following list of patterns:

e Pattern 86

e Pattern 21

1D | | H_Meaning

1 II"mdlc.atinnRe quest” Text provided by the H Meaning attribute

RP Reani‘ v2.3.0 = B &

B’ Requirement Editor
P =i BCM - System and Software Requirements - ENG2 ENG4 b =) BCM_ 9

The complete system "Body Control Module” has the following inputs from the external system "Vehicle Bus™ -
"unlockRequest”,
"indicationRequest”.

Entity indicationRequest -

H_Meaning:
Text provided by the H_Meaning attribute,

Information that is consumed by software ar
abstract information that is not (yet) further refined.

I The following naming convention is supported: <Context>_<Information[(Voltage | Signal | Impact | Data |
Info)]=[_«ProcessingStage= ][__Instance]

« |+

LG
—II
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15.2 H_Stati and dbc_ValueTable

Since 2.4.5, the dbc_ValueTable and H_Stati attributes are used by RegPat to populate the content

assist with valid values for a given interface, in a free text.

In order to specify the values for a given interface, the following preconditions have to be fulfilled:
- The DOORS module must have the H_Stati attribute added to it.
- The H_Stati attribute will be used to specify the values that an interface can take by using the following
template:
'VAL_A'|'VAL_B'|...] 'VAL_N'

As an alternative, the “dbc file importer” tool can be used (which can be found in Central-Tools > Import/
Export) to import the interfaces together with the available values for each of them. The values will be

stored in the dbc_ValueTable attribute, which will further be processed by RegPat.

The following formats are supported for each entry in the dbc_ValueTable attribute (the entries must be
separated by a new line):

- INTEGER=VALUE
- INTEGER='VALUFE’

The content assist will be triggered to provide valid values for a specific interface if a relational operator

is used after the name of an interface, inside a free text.

The available relational operators are: ==, <>, <, >, <=, >=, ;=

non

As an alternative, you can also use the following textual relational operators: "equal to", "unequal to",

"less or equal to", "greater or equal to", "less/equal to", "greater/equal to", "less than", "greater
than".

Optionally, you can use the word "is" before a textual relational operator.
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RP RegPat v2.3.5 ESARcix

P Requirement Editor

3 ﬂMultilevelContextDiagramTest 3 |§_| R_759

@ The purpose of the function "TestFunction” is to «Icheck if "Testlnterface” == |so| -~

I=Value - VAL A
I=Value - VAL_B

1 = Value - VAL_C

: I=Value - VAL D

|

||

| |

|

|

||

| |

|

I Press and hold CTRL to replace the remaining word.

| J

| |

|

| —

\ 4 3

1 [] Save as Free Text Save ] ’ Cancel ]

——= e e e

"RP RegPatv235 = B e

= Requirement Editor

3 ﬁMultilevelContadDiagramTest [ 3 |§_E| R_759

@ The purpose of the function "TestFunction” is to «check if "TestInterface” is less than | -

I=Value - VAL_A
'=Value - VAL_B

| I=Value - VAL_C

[ =Value - VALD

|

|

| |

| |

| |

| |

| |

| |

| Press and hold CTRL to replace the remaining word.

| ’

| |

| |

| -

[ 4 3

L [ Save as Free Text Save ] ’ Cancel

_—— e e e e ——
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16 Utilities
This category contains programs which are offered to support common maintenance activities.

Central-Tools Department-Tools Innovator Online-Help VectorTestAutomation Change Ma

Synchronize
Edit Selected Requirement Ctrl+R
Show Problems Cirl+w
Update Diagrams of Chapter
Ingnore selected requirements on Synchronize ectSourceReference
Add Module Reference V.DAGBMW TMIL Mazda GSE...
Migrate Patterns from 1.5.0 to 2.x DCDC, BCM, MSM, AAG, Tata, |
Import functional architecture from Rhapsody
. PROJECT=
Mare 3
with requirements which are knov
User Guide el
ject.
Quick Start Guide
Show Lo e

) Show environment variables
File a bug or feature request

Open original image file
About RegPat EEE J

16.1 Show Log-File

Opens a file with logging information used for debug/maintenance purposes.

16.2 Show environment variables

Shows a window with information related to the current user.

Environment Variables x|

Username = grozcl1

Hostname = ROD0200373

Java Version = 1.8.0_31

0% =Windows T {64bit)

Processor = Intelé4 Family 6 Model 42 Stepping 7, Genuinelntel
Temp = c:ltemp

Java Temp = c:itempl

User Home = C:\Users\grozcli

OK

16.3 Open original image file

If the current DOORS object contains an image, then the utility program will open it in Microsoft Paint.
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17 Glossary
17.1 Tool shortcuts

The following table lists shortcuts for faster use of the RegPat tool.

Keys Effect
In DOORS
curl + R Opens the currently selected requirement in the RegPat editor. (Same effect as
rl +
the menu entry “Edit Selected Requirement”.)
Opens the list of problems.
Ctrl + W
(Same effect as the menu entry “Show Problems”.)
In RegPat
Opens the Content-Assist pop-up with text proposals for the current cursor
Ctrl + Space o
position (if there are any).
Tab If a Content-Assist proposal with a green dot was selected, TAB switches
a
between the proposal parts framed by blue rectangles.
Alt+S Sends the changed requirement to DOORS and closes the ReqPat editor. (Same
+

effect as the Save button.)

Alt + Cor Alt+ F4

Does not change the current requirement in DOORS but closes the RegPat

editor. (Same effect as the Cancel button.)

Ctrl + A

Selects all text in the editor.

Ctrl + Left Click

(on variable)

Selects the object in DOORS module where it is defined.
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17.2 Requirement Patterns

The following table lists all requirement patterns which are available in RegPat. The language supports

C++-style comments: /* */ and //.

ID Requirement Pattern
1 The complete system "<CompleteSystemName>"” has the following
¢ (functions | features): <FunctionList>.
The function ”“<FunctionName>"” has the following functions:
5 . .
<FunctionList>.
79 The following [optional] systems are external to the complete system
"<CompleteSystemName>": <ExternalSystemList>.
1 The following (functions | features) of the complete system
co "<CompleteSystemName>" are (mandatory | optional): <FunctionList>.
1f The following functions of the function ”“<FunctionName>" are
0 (mandatory | optional): <FunctionList>.
2 The following complete systems are defined: <CompleteSystemList>.
3 The following requirements [in this chapter] are associated with an
(AND | OR) relationship.
4 The purpose of the complete system ”“"<CompleteSystemName>" is to
¢ «purposex».
4 The purpose of the external system “<ExternalSystemName>" is to
e «purposex».
Af The purpose of the function ”“<FunctionName>" is to «purposex».
"<Context> <Information[ (Voltage[s] | Signal[s] | Impact[s] | Data |
21 Info)]>[ CFG[s] | <ProcessingStage>][ Instance] []” consists of the
following parts: <PartList>.
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36¢C

The complete system "<CompleteSystemName>"” has (
(the following interface[s] between (functions |
<InterfacelList>)
|

(no interfaces between (functions | features))

features) :

36f

The function ”<FunctionName>" has (

(the following internal interface[s]: <InterfacelList>)

(no internal interfaces)

50

The variable ”"<VariableName>" (

(
has (

((the constant | a minimum | a maximum) value of ‘<Value>'")

(exactly the following values: <ValuelList>)

(is defined as follows: «description»)

54c

The complete system "<CompleteSystemName>"” has (
(the following input[s] from the external system
"<ExternalSystemName>": <InterfacelList>)

(no inputs)
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The function ”“<FunctionName>" has (
(the following input[s]: <InterfacelList>)
54f |
(no inputs)
) .
The complete system “"<CompleteSystemName>" provides (
(the following output[s] to the external system
"<ExternalSystemName>": <InterfacelList>)
55¢ |
(no outputs)
) .
The function ”“<FunctionName>" provides (
(the following output[s]: <InterfacelList>)
55f |
(no outputs)
) .
65cC The complete system "<CompleteSystemName>"” shall [not] «description».
65f The function ”“<FunctionName>"” shall [not] «description».
The function ”<FunctionName>"” (shall provide <Interface> within the
66f range «range» [with an accurarcy of «accuracy»]) | (shall set
<AssignmentList> [<timing>])
68abb [The term] ”"<Abbreviation>” 1is (the | an) abbreviation for "<Term>".
68syn [The term] ”“<Synonym>" is (the | a) synonym for "<Term>".
68sym [The term] ”“<Symbol>" is (the | a) symbol for "<Term>".
81 The variable ”"<VariableName>"” is defined as follows: «description».
82 The complete system "<CompleteSystemName>"” has the following states:
c <StatelList> [is initial state].
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82f The fupc?ion "<FunctionName>"” has the following states: <Statelist>
[is initial state].

82 The complete system “"<CompleteSystemNamel>"” has the same states as the
complete system ”“<CompleteSystemName2>".
When the complete system ”“"<CompleteSystemName>"
is in state ‘<StateName>’
and (
(event (<Event>) | predefined event ”“<EventName>") occurs

[and the
83c (precondition (<Condition>) is fulfilled |
predefined precondition[s] <PreconditionsList> is/are fulfilled)]|
(condition (<Condition>) is fulfilled | predefined condition[s]
<ConditionsList> is/are fulfilled)
) then it shall transit to state ‘<StateName>’.
When the function ”“<FunctionName>"
is in state ‘<StateName>’
and (
(event (<Event>) | predefined event "<EventName>") occurs
[and the
(precondition (<Condition>) is fulfilled] |

83f predefined precondition[s] <PreconditionsList> is/are fulfilled)] |
(condition (<Condition>) is fulfilled | predefined condition[s]
<ConditionsList>) 1is/are fulfilled)
) then it shall transit to state '‘<StateName>’ [and the function
"<FunctionName>" is (started | activated | reactivated | activated or
reactivated | completed) simultaneously].

84 The event "<EventName>" is defined as follows: <Event>.
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(IF (predefined condition[s] ”“<PreconditionsList>"

<Condition>), THEN: [the function ”<FunctionName>"

[ELSE: «description»])

85 |

[ELSE: «description»])

(ELSE: «description»).

is/are fulfilled
shall [not]]

«description» | (shall set <Assignment > [<timing>])

(ELSE IF (predefined condition[s] ”<PreconditionsList>"” is/are
fulfilled | <Condition>), THEN: [the function ”“<FunctionName>” shall

[not]] «description» | (shall set <Assignment > [<timing>]))*

((ELSE IF (predefined condition[s] ”“<PreconditionsList>" is/are
fulfilled | <Condition>), THEN: [the function ”“<FunctionName>" shall

[not]] «description» | (shall set <Assignment > [<timing>]))+

"<Context> <Information[ (Voltage | Signal | Impact

86 Info)]>[ CFG | <ProcessingStage>][ Instancel]”

| Data |

The complete system "<CompleteSystemName>" has (

<ParameterList>)

(no [Hella internal] configuration parameters)

87c

) at complete system level.

(the following [Hella internal] configuration parameter([s]:
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The function ”“<FunctionName>” has (
(the following [Hella internal] configuration parameter([s]:
<ParameterList>)

(no [Hella internal] configuration parameters)

87f

) [at feature level].

88 The condition "<ConditionName>" is defined as follows: <Condit

ion>.

When the complete system ”“"<CompleteSystemName>" (enters the |
89c leaves the) state '‘<StateName>’ then (it | the function

is in

"<FunctionName>"” ) shall (set <Assignment> | <<description>> ).

When the function ”<FunctionName>” (enters the | is in | leave

80of activated or reactivated | completed)) | (<<free text>>)) |

(it shall provide <Interface> (within the range «range» [with
accuracy of <accuracy>] ) | with a resolution </<=/=/>=/>/ 1t,
«value») .

s the)

state '‘<StateName>’ then ( (it shall set <Assignment> ) | ( the
function ”“<FunctionName>" is (started | activated | reactivated |

an
gt

93 The function ”“<FunctionName>"” shall [only] be active if <Condition>.

103 The purpose of the hashtag “<HashTag>" is to «purposex».

104 [the driver | the OEM | the HELLA production | the systemtest
garage] the possibility to «description».

The function ”“<FunctionName>" J[optionally | alternatively] provides

| the

The function ”“<FunctionName>"” has the following variables:

105 <VariableList>.
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When the complete system ”“"<CompleteSystemName>"
is in state ‘<StateName>’
and (
(event (<Event>) | predefined event "<EventName>") occurs
[and the
(precondition (<Condition>) is fulfilled] |
108¢ predefined precondition[s] <PreconditionsList> is/are fulfilled)]|
(condition (<Condition>) is fulfilled | predefined condition[s]
<ConditionsList> is/are fulfilled)
) then (it | the function ”“<FunctionName>"” ) shall ( set <Assignment>)
| ( <<free text )
| ( provide <Interface> ( within the range «range» [with an accuracy
of <accuracy>] ) | with a resolution </<=/=/>=/>/ 1lt, gt «value» )).
When the function ”“<FunctionName>"
is in state ‘<StateName>’
and (
(event <Event> | predefined event ”“<EventName>") occurs
[and the
(precondition (<Condition>) is fulfilled] |
108f predefined precondition[s] <PreconditionslList> is/are fulfilled))]|
(condition (<Condition>) is fulfilled | predefined condition[s]
<ConditionsList> is/are fulfilled)
) then it shall (set <Assignment> ) |
( provide <Interface> ( within the range «range» [with an accuracy of <accuracy>]) |
with a resolution </<=/=/>=/>/ It, gt «value» ) |
(«free text» ) .
112¢ The complgte system “<CompleteSystemName>" is designed such that
«description».
112f The function ”“<FunctionName>"” is designed such that «description».
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The function ”“<FunctionName>"” has the same (functionality | functional
114 safety aspects | function control | configuration | inputs | outputs |
states) as the (function ”<FunctionNameX>"” | complete system
"<CompleteSystemNameX>") .
116¢c Figure - Informationflow of complete system "<CompleteSystemName>"
116f Figure - Informationflow of function ”“<FunctionName>"
117c Figure - Context of complete system ”“"<CompleteSystemName>"
117f Figure - Context of function ”“<FunctionName>"
118c Figure - Multilevel context of complete system ”“"<CompleteSystemName>"
118f Figure - Multilevel context of function ”“<FunctionName>"
Figure - Combination of informationflow and context of functions:
119f . .
<FunctionLilist>
120f Figure - State diagram of function ”“<FunctionName>"

17.3 Test Patterns
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The following table lists all test patterns which are available in RegPat. The language supports C++-style

comments: /**/ and //.

ID Test Pattern
Test package determination and scope

205 The following feature set(s) taken from test base is/are used to group
the content of this test level: <FeatureSetlList> [«description»].

206 The following additional feature set(s) is/are used to group the
content of this test level: <FeatureSetList> [«description»].

211 The feature set "<FeatureSetName>" (includes | excludes) all tests
«description».
Usage of test (design) methods

207 The test of this feature applies the following test methods:
<TestMethodsList>

508 The test of this feature applies the following test design methods:
<TestDesignMethodsList>.

209 The test of this feature applies the following custom test design
methods: <CustomTestDesignMethodsList>.
Declare Test Design Elements

201 Boundary value pair "<BV LowName>", "<BV HighName>" of "<ElementName>"
has the values «BV_LowValue», «BV HighValue» [«description»].

200 Equivalence class "<EquivalenceClassName>" of "<ElementName>" has the

r range «range» [«description»].
200 Equivalence class "<EquivalenceClassName>" of "<ElementName>" has the
v value (s): <ValuelList> [«description»].
202s State machine "<StateMachineName>" has the state(s): <StateNamelList>
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[«description»].
202t State machine "<StateMachineName>" has the

transition(s): <TransitionNamelList> [«description»].

Customer specific Test Design Method and Test Design Elements (if
meaninful)

The test design method "<CustomTestDesignMethod>" uses

210 "<TestDesignElementType>" to structure the test scope [«description»].

212 The test design element "<TestDesignElementName>" of
"<TestDesignElementType>" «description».
Reusable test case snippets (Pre- / Postconditions)
(Precondition | Postcondition) "<ConditionName>" is reached when

203 L . .
<condition> [«description»].
Test conditions and Test cases

213 Check that "<ElementName>" (is | 1s not) "<StateName>" due to
«description».
TC «TestCaseBriefDescription»

204 WHEN: <stimuli term>
THEN: <reaction terms> [«description»].
TC «TestCaseBriefDescription»

204 GIVEN: <precondition terms>

PT |WHEN: <stimuli term>

THEN: <reaction terms> [«description»].
TC «TestCaseBriefDescription»

204 WHEN: <stimuli term>

PO raEN: <reaction terms>
FINALLY: <postcondition terms> [«description»].
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204pp

TC «TestCaseBriefDescription»

GIVEN: <precondition terms>

WHEN: <stimuli term>

THEN: <reaction terms>

FINALLY: <postcondition terms> [«description»].

Pattern fragments

condition:

precondition terms:

postcondition terms:

<condition logic> [<condition timing>] [AND <condition>]

condition logic: (

F20

(precondition | postcondition) "<ConditionName>" is reached |

F19

state machine "<StateMachineName>" is (in | not in) state
"<StateName>" |

F7

(signal | parameter) "<ElementName>" wvalue is ("<ValueName>"|
«value») |

F16

(signal | parameter) "<ElementName>" value is «value» |

F18

(signal | parameter) "<ElementName>" is (in | not in) status
"<StatusName>" [and (in | not in) status "<StatusName>" [and
not in) ..] ]

(in

condition timing: (

F22

for "<TimeValueName>" |

F21

for «time»

stimuli term:
<stimuli logic> [<stimuli timing>] [AND <stimuli term>] [THEN
(<reaction terms>)]
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stimuli logic: (
£ (signal | parameter) "<ElementName>" value i1s changed from
("<ValueName>" | «value») to ("<ValueName>" | «value») |
F1 (signal | parameter) "<ElementName>" wvalue is changed from «value»
to «value» |
Fa (signal | parameter) "<ElementName>" wvalue is changed to
("<ValueName>" | «value») |
F3 (signal | parameter) "<ElementName>" wvalue is changed to «value» |
£6 (signal | parameter) "<ElementName>" value is ("<ValueName>" |
«value») |
F5 (signal | parameter) "<ElementName>" value is «value» |
F7 (signal | parameter) "<ElementName>" is in status "<StatusName>"
)
reactioreaction terms:
(<reaction logic SP> [<reaction timing SP>] |<reaction logic SM>
[<reaction timing SM>]) [AND <reaction terms>] n terms:
reaction logic SP: (
(signal | parameter) "<ElementName>" shall (be | not be) set to
F12 " "
("<ValueName> | «value») |
F11 (signal | parameter) "<ElementName>" shall (be | not be) set to
«value» |
(signal | parameter) "<ElementName>" shall (get | not get)
Flo " "
<StatusName>
)
reaction logic SM: (
F13 state machine "<StateMachineName>" is (in not in) state
"<StateName>"
Signed by: Checked by:
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)
stimuli timing:
reaction timing SP: (
F9 (for | for at least | within | after | with a cycle time of)
"<TimeValueName>" |
F8 (for | for at least | within | after | with a cycle time of) «time»
)
reaction timing SM: (
F15 (within | after | with a cycle time of) "<TimeValueName>" |
F14 (within | after | with a cycle time of) «time»
)
General replacements
ValueName:
("<BV_ LowName>" | "<BV HighName>" | "<EquivalenceClassName>")
TimeValueName:
("<BV_LowName>" | "<BV HighName>" | "<EquivalenceClassName>")
StatusName:
(activated | actuated | changed | connected | deactivated |
disconnected | OpenLoad | read | received | sent | ShortLoad |
ShortToBat | ShortToGND |written)
TestMethodsList:
TestDesignMethodsList:
List provides elements as defined in process
Elements from Requirement pattern
Signed by: Checked by:
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Interface defined with requirement pattern 86 or 21
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<FeatureSetList> elements define with requirement pattern 4
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Guideline ReqPat installation



To enable the usage of ReqPat the installation and administration of the ReqPat tool is necessary. In this guideline it is documented, which steps are needed to enable the ReqPat usage within DNG. First the ReqPat tool needs to be downloaded.

Currently it can be downloaded from the classic Doors servers:

\\dc2doors2v.dc.hella.com\DXL_Scripts\addins\Central-Tools\ReqPat

Make sure to download the recommended (otherwise the last) version. Please don’t use Developer Versions.



ReqPat needs then to be started with the default port 1513. The following screenshot shows in a command window the start of the tool. Please replace the path on the picture with the actual path on your PC (where the ReqPat.exe file is located).

IMPORTANT: Please ensure to use a 32-bit version of Java, because otherwise an error message is coming up that the Java.dll was not found on the machine.

[image: ]



To make it more comfortable you can put the execution command to a batch file. For example, you create a file “StartReqPat.bat” with the content:


c:\Data\reqpat_release\3.2.3>ReqPat.exe -p 1513





















Within DNG please open the Mini Dashboard and add the ReqPat widget to the menu bar (see screenshots below).
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After synchronizing the module with ReqPat, it is possible to select a requirement and then to edit it with the ReqPat functions.



[image: ]
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Overview

This guideline shall give you guidance when starting to use ReqPat. This guideline shows how to write Requirements using patterns and how to generate
an Information Flow Diagram from of the requirements entered into DOORS.

Formal classification
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Approach

(V] Usage of ReqPat
ReqPat shall be used for writing Requirements on ENG2, ENG3 and ENG4 level. The most advantages of ReqPat can be applied on
these levels.

RegPat is not suitable ENG5 (Architectural Design and Module Design), because ReqPat is not intended to be used as a design tool.

1. Advantages of Using ReqPat

ReqPat helps to specify requirements in a structured, consistent and standardized way that facilitates understanding the requirements by
other stakeholders, like testers.

ReqPat helps to ensure the consistency and completeness of specifications.

ReqPat also provides means to automatically generate context diagrams and information flow diagrams from the requirements. This helps to
understand the relationship between requirements and can be used as another means to check consistency. It does not replace models
(activity diagram, sequence diagram, use case diagram, etc.) to be generated in other tools (e.g. Rhapsody).

ReqPat enables automatic transition to development tools like Rhapsody and Simulink.

2. Overview

2.1 DOORS Specification Template Module

This guideline is based on a DOORS specification Template which is shown in the figure below.

http://confluence.dc.hella.com/confluence/display/teamReqCoach/First+Steps+with+...

16.11.2023





First Steps with ReqPat Version 2.x - Requirements Coaching Team - Confluence Page 2 of 18

- Test Template
i1 Project

2 Definttions and general assigments

3 General project data

4 General product data

"Complete SystemMName"

5.1 Overview

5.2 Functionality

5.3 Functional Safety Aspects

5.4 Bdemal Systems

5.5 System Interfaces

5.6 Configuration

5.7 Complete System Control

7.1 Operating Conditions

5.7.2 System Modes Transitions
5.8 Functions

5.8.1 "FunctionName"

5.8.1.1 Overview

5.8.1.2 Functionality

5.8.1.3 Functional Safety Aspects
4 Function Intefaces
5.8.1.4.1 Inputs
5.8.1.4.2 Outputs
5.8.1.4.2 Intemal Interfaces
5.8.1.5 Configuration

5.8.1.6 Function Control

- 5.8.2 "Function2”

& Design

7 Blectronics

B Tests

5 Environmental and recycling conditions
10 Functional Safety Reguirements

11 Hella Production Mode (HPM)

12 On board programming

13 Other / further requirements

14 Introduction to System Design

15 System context

1€ General System Concepts

17 Technical system architecture

18 Technical Safety Concept

15 Software Nonfunctional Requirements
20 Software Structure

wn

It is important to use an official Hella DOORS module template as only those are supported by ReqPat. When using an official DOORS module template
please make sure that headings remain unchanged. In case a different module structure is used or headings are modified, the ReqPat's auto completion
function may have limited performance.

2.2 General structure of ReqPat in DOORS

This section of the guideline illustrates the Hella template modules for specifications in DOORS. For each chapter of the Hella template the requirements
patterns which may be used are given.

Template Chapter 5.1 Overview

In the chapter Overview, you can generate models that help to ensure consistency of the specification. The models are generated from RegPat
Requirements, so you should specify the requirements in chapters 5.2 to 5.8 before generating models.

For the complete system, you can generate a Context diagram. How to create a context diagram is described in chapter Generate Context Diagram.

For the complete system and any feature or function, you can generate an information flow diagram that displays all inputs to and outputs from (e.g.
information, signals, voltages) to and from the feature or function. This helps to check for consistency and completeness of the signals. How to create an
information flow diagram is described in chapter Generate information flow diagram.

Template Chapter 5.2 Functionality

Before you start describing the features and functions of the complete system, you have to declare the complete system and its features and functions. In
template chapter 5.2 the complete system is declared by stating its purpose. The complete systems' features and functions are listed in template chapter
5.2, too, but they are declared in template chapter 5.8.x.2.

Template chapter 5.2 lists the external systems, too but those are declared in template chapter 5.4.

Once features and functions are declared, other GFOs can reference those as functions providing an input or receiving an output to their features and
functions. How to declare the complete system is illustrated in chapter Declare the Complete System.

When decomposing the complete system into features and functions, you need to declare them so they can be referenced as targets for inputs and
outputs. How to declare the decomposed features and functions of the complete system is described in chapterDeclare Features and Functions of the
Complete System

Template Chapter X.3 Functional Safety Aspects

There are no specific ReqPat patterns for functional safety aspects. Please use the ReqPat pattern for Specifying Free Text Requirements.
Template Chapter 5.4 External Systems

External systems are declared by stating their purpose. How to declare external systems is described in chapter Declare External Systems.

Template Chapter 5.5 System Interfaces
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You can allocate inputs and outputs (e.g. information, signals, voltages) to your function. ReqPat assists you in checking for consistency of the inputs' and
outputs' names. How to allocate inputs and outputs to your function is described in chapters Inputs to the Complete System and Functions and Outputs
from the Complete System and Functions. ReqPat will only recognize signals that have been declared before. Chapter Declare Inputs and Outputs
describes how signals are declared.

Inputs and Outputs that exist between system-internal functions have to be declared, too. How to do this is described in chapter System Internal
Information

Template Chapter 5.6 Configuration

Parameters can be allocated to the complete system, its features or functions. How to do this is described in chapter Parameters of the Complete System
and Features/Functions.

Template Chapter 5.7 System Control
There are no specific ReqPat patterns for this chapter. Please use the RegPat pattern for free text according to the template text.
Template Chapter 5.8 Functions

In this chapter you can describe in more detail the features and functions declared in chapter 5.2. Chapter Declare Functions elaborates on how to do
this.

i ] Information
RegPat uses a top-down approach to decompose features and functions. This ensures consistency and comprehensibility of the
specification. Make sure to only use model elements that have already been declared, or declare them yourself before using them.
This will avoid painful rework later on!

3. Technical Preparations

O Prerequisites
This example is based on the chapter structure of the standard HELLA DOORS template for a System Requirements Specification.

Before you start using ReqPat you have to synchronize the DOORS module with ReqPat. You always have to sync the module every time you make
manual changes (i.e. outside of ReqPat) to objects. To synchronize the DOORS module with ReqPat:

« Central-Tools > ReqPat > Synchronize

o Chapter Structure

RegPat's auto completion feature is dependent on the chapter structure of the Hella Requirements Specification Template. Please
make sure that you start the ReqPat Editor in exactly that chapter which is mentioned in this guideline.

4. Specify Complete System, Features and Functions

4.1 Declare the Complete System

Each element has to be declared by a certain requirement pattern so it can be referenced in ReqPat by its name. The complete system is declared by
stating its purpose.

Follow these steps to declare the system:

« Create a new DOORS object (e.g . with CTRL + N ) in chapter 5.2 Functionality
« Start RegPat Editor

« with shortcut CTRL + R or

« via the menu Central Tools -> ReqPat -> Edit Selected Requirement

1> | ReqPat- 200

| | Requirement Editor
TT-60

Save | | Cancel

» Press CTRL + SPACE to get the text pattern proposals by the auto completion.
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> |ReqPat - 200

|+ | Requirement Editor |
[TT-62

@ The complete systemn has the following (functions | featu =
@ The complete system shall [not] - (65¢) |
® The following (functions | features) of the complete syste| =
@ The following [optional] systems are external to the compé_
@ The following complete systems are defined - (2)

@ The purpose of the complete system - {4c)

@ The purpose of the external system - (4g)

Abbreviation - Name

The purpose of the complete system "CompleteSystemName" is to

* Choose the pattern (4c) "The purpose of the complete system"

i} Information

If the structure of your sentence is not compliant with the ReqPat pattern, this is indicated by a symbol (see blue arrow in
figure below). Move the mouse cursor over the symbol to get additional information on the problem. Also, the part of the
sentence that is not understood by ReqPat is indicated by red underlining of that word (see green arrow in figure below).

> | ReqPat - 200

‘> Requirement Editor
|TT-60

£ The purpose of the complete systems "CompleteSystemMame” is to «desc_texts.

L} f

== Een

Cancel i |

It is important that ALL of your requirements are in line with the ReqPat patterns!

requirements at a later stage.

Otherwise, inconsistencies within the module or with other modules may occur and you will have to rework your

» Replace the highlighted text "CompleteSystemName" with the name of your complete system e.g. "Body Control Module".

i | ReqPat - 2.0.0

|+ Requirement Editor,
[TT-60

The purpose of the complete system "R ST SN is to wdesc_texts| -

Save | | Cancel

« Jump to the next highlighted text by pressing TAB.
» Replace the text <<desc_text>> with the purpose of your system.
+ Save the requirement by

* Pressing the Save button or

* Pressing ALT + S

i) Information

system has more than one purpose, put all of them in the free text (in << >>).

diagrams. Do not delete them!

+ Please be aware that there is only one DOORS object allowed to declare the complete system. In case the complete

« The inverted quotation marks (“”) denote an element that is used by ReqPat to check for consistency and to generate

* The brackets (<< >>) denote free text. It will not be used further by ReqPat. Do not remove the brackets!

4.2 Declare External Systems
External systems are declared by stating its purpose.

« Create a new DOORS object with CLTR + N in template chapter "5.4 External Systems"
« Start RegPat editor with CTRL + R
« Start auto completion with CTRL + SPACE
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1> | ReqPat-2.00

|+ | Requirement Editor
TT-61

The purpose of the external system "ExternalSystemMame” is to «d

@ The following [optional] systems are external to the comp =
@ The purpose of the external system - (4€)
Abbreviation - Name
Entity - Name
Symbol - Name =

m

Synonym - Mame

Figure - Context of complete system 1

=

« Choose pattern (4e) "The purpose of the external system

| RegPat - 200 =

| | Requirement Editor
TT-61

The purpose of the external system "[ELElC SN is to «desc_texts) -

Save

| Cancel

» Replace the highlighted text "ExternalSystemName" with the name of your external system e.g. "VehicleBUS" or "Clamp 15".
« Jump to the next highlighted text by pressing TAB.
* Replace the text <<desc_text>> with the purpose of the external system.
+ Save the requirement by
« Pressing the Save button or
* Pressing ALT + S

Subsequently, the external systems are allocated to the complete system. This is done in template chapter 5.2.

+ Create a new DOORS object with CLTR + N in template chapter "5.2 Functionality"
« Start RegPat editor with CTRL + R
« Start auto completion with CTRL + SPACE

12 ReqPat - 200 =)

| | Requirement Editor
TT-61

@ The following [optional] systems are external to the comp « [The faliging syterms are eite)

@ The purpose of the external system - (4g)
Abbreviation - Name
Entity - Name
Symbol - Name =

m

Synonym - Name

* Choose pattern (1e) "The following [optional] systems are external to the complete system"

1> | ReqPat-2.00 = | =

| | Requirement Editor
TT-61

{43 The following Eystems are external to the complete system CompleteSystemMame: FunctiUnLis_t.| »

opticnal

Save | | Cancel

« Make a decision whether the external system is optional or not. In case the external system is optional, insert "optional" by pressing ENTER.
Otherwise, press TAB to highlight CompleteSystemName.

» Press CTRL + SPACE to select the name of the complete system

« Press CTRL + TAB to select the external system(s) that are external systems to the complete system.

Li ] Information
+ Please be aware that there is only one DOORS object allowed to declare an external system. In case the external system
has more than one purpose, put all of them in the free text (in << >>).
« Itis advisable to declare all external systems before allocating them to the complete system.
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4.3 Declare Features and Functions of the Complete System

Features and functions that are directly allocated to the complete system are declared in the master module. Any further decomposition of the features
and functions is done in lower level specifications.

4.3.1 Declare Features

The complete system consists of features and/or functions. It is up to the teams to decide if an element is called a feature. In ReqPat, features can be
allocated to the complete system and can be decomposed into functions. Features cannot be decomposed in features but in functions.

Features are declared by stating its purpose in template chapter 5.8.X.2

+ Create a new DOORS object with CLTR + N in chapter "5.8.X.2 Functionality"
« Start RegPat editor with CTRL + R
« Start auto completion with CTRL + SPACE

"> | ReqPat-200 =L E

|+ | Requirement Editor |
TT-63

: ; = The following functi f the function Functionh dat
@ The following functions of the function are (mandatory | = b A L R S S R L e e e

@ The function has the following functions - (5)
@ The function has the same functionality as the function - | =
@ The function is designed such that - (112}
@ The function provides the possibility - (104)
@ The function shall [not] - (65f)
@ The purpose of the function - (4f)
Abbreviation - Name
Entity - Name -
Symbol - Name L
SyRonyi - Nams =
4 [ b el
Press and hold CTRL to replace the remaining word,

« Choose pattern (4f) "The purpose of the function”

|+ | Requirement Editor |
TT-63

The purpose of the function "I QS is to «desc_texts| -

1> ReqPat - 200 = e

» Replace the highlighted text "name" with the name of the feature e.g. "Power Supply"
« Jump to the next highlighted text by pressing TAB.
« Replace the text <<free text>> with the purpose of the feature.
+ Save the requirement by
« Pressing the Save button or
* Pressing ALT + S

i ] Information
 Please be aware that there is only one DOORS object allowed to declare a feature. In case the feature has more than
one purpose, put all of them in the free text (in << >>).
« Itis advisable to declare all features before allocating them to the complete system.

Subsequently, the features are allocated to the complete system. This is done in template chapter 5.2

+ Create a new DOORS object with CLTR + N in template chapter "5.2 Functionality"
« Start RegPat editor with CTRL + R
« Start auto completion with CTRL + SPACE
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1> | ReqPat-2.00

| | Requirement Editor
[TT-62

@ The complete systern has the following (functions | featu =
@ The complete system shall [not] - ([65¢)
® The following (functions | features) of the complete syste| =
@ The following [optional] systems are external to the compé_
@ The following complete systems are defined - (2)
@ The purpose of the complete system - {4c)
@ The purpose of the external system - (4g)

Abbreviation - Name

Entity - Name

Symbol - Name

Synonym - Name ol
< 1 ’

Press énd hold CTRL to replace the remaining word.

The complete system CompleteSystemMame has the following fun

* Choose pattern (1e) "The complete system CompleteSystemName has the following (functions | features)"

1> |ReqPat- 200

| | Requirement Editor
[TT-62

{1 The complete system (BRI = SV FH has the following features: FunctionList]

» Press CTRL + SPACE to select the name of the complete system
» Press TAB and select "feature”, press ENTER
» Press CTRL + SPACE to select the features that have to be allocated to the complete system.

4.3.2 Declare Functions

Functions can be derived from the complete system, features and from functions. Features that are directly allocated to the complete system are declared

in the master module. Any other decomposed functions are declared in the lower level specifications.

Functions are declared by stating its purpose in template chapter 5.8.X.2.

+ Create a new DOORS object with CLTR + N in template chapter "5.8.X.1 Functionality"
« Start RegPat editor with CTRL + R
« Start auto completion with CTRL + SPACE

ITT-63

1> |ReqPat- 200

| | Requirement Editor

® The following functions of the function are (mandatory | =
@ The function has the following functions - (5)

@ The function has the same functionality as the function - | =
@ The function is designed such that - (112}

@ The function provides the possibility - (104)

@ The function shall [not] - (65f)

@ The purpose of the function - (4f)

Abbreviation - Name

Entity - Name

Symbol - Name

Synonym - Name =
[ | }

Press and hold CTRL to replace the remaining word,

The purpose of the function "FunctionMame" is to «desc_texts.

« Choose pattern (4f) "The purpose of the function”
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|+ | Requirement Editor |
[TT-63

The purpose of the function "I QS is to «desc_texts| a

Save | | Cancel

1> |ReqPat- 200 =R

» Replace the highlighted text "name" with the name of the function e.g. "Provide power"
« Jump to the next highlighted text by pressing TAB.
« Replace the text <<free text>> with the purpose of the function.
+ Save the requirement by
« Pressing the Save button or
* Pressing ALT + S

i) Information
+ Please be aware that there is only one DOORS object allowed to declare a function. In case the function has more than
one purpose, put all of them in the free text (in << >>).
« Itis advisable to declare all functions before allocating them to features.

Subsequently, the functions are allocated to either the complete system or to features. This is done in template chapter 5.2 for allocating a function to the
complete system and in template chapter 5.8.X.2 to allocate a function to a feature or function.

+ Create a new DOORS object with CLTR + N (make sure that you start ReqPat in the correct template chapter!)
« Start RegPat editor with CTRL + R
« Start auto completion with CTRL + SPACE

1 ReqPat-200 (o ]
| > | Requirement Editor |
ITT-62

 ThetompIRE Syiem hastheTaloming et | fest = The complete system CompleteSystemMame has the following fun
® Thecomplete system shall [not] - (65¢) |
® The following (functions | features) of the complete syste| =
@ The following [optional] systems are external to the compé_
@ The following complete systems are defined - (2)
@ The purpose of the complete system - {4c)
@ The purpose of the external system - (4g)

Abbreviation - Name

Entity - Name

Symbol - Name L

Synonym - Name ol
< 1 ’

Press énd hold CTRL to replace the remaining word.

« If you want to allocate the function to the complete system, choose pattern (1e) "The complete system CompleteSystemName has the
following (functions | features)"
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1> ReqPat - 200 = e
| | Requirement Editor |
TT-62

{1 The complete system [EEna = e oV has the following Functions: FunctionList] -

Save | | Cancel

* Press CTRL + SPACE to select the name of the complete system
» Press TAB and select "feature”, press ENTER
» Press CTRL + SPACE to select the features that have to be allocated to the complete system.

« If you want to allocate the function to a feature, choose pattern (5) "The function FunctionName has the following functions: FunctionList."

1> ReqPat - 200 = e
| | Requirement Editor |
TT-63

& The function A it has the following functions; FunctionList] -

+ Press CTRL + SPACE to select the name of the feature
« Press TAB to enter "FunctionList"
» Press CTRL + SPACE to select the functions that have to be allocated to the feature.

+ Save the requirement by
« Pressing the Save button or
* Pressing ALT + S

4.4 Inputs and Outputs

4.4.1 Declare Inputs and Outputs

Inputs and outputs like signals, voltages, information and impacts as well as parameters can be declared either in the specification module or in a
separate module (interface specification). It is recommended to define a naming convention for the project. According to ReqPat User Guide that is
accessible via Central Tools -> ReqPat -> User Guide the following naming convention can be used

"<Context><Information[(Voltage | Signal | Impact | Data | Info)]>[_CFG | _<ProcessingStage>][_Instance]"

This naming convention is also supported by ReqPat as from this naming convention ReqPat can identify whether the signal is an information, a voltage,
a signal, an impact or a parameter.

Inputs and outputs are declared by putting the name of the input or output in double-quotes:

"<Context></nformation>[_CFG|<ProcessingStage>][__<Instance>]"
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Stage>][ <Instance> [§

Save l | Cancel

Example:

"Example_Velocity_DDIn"

o Information
Please note that the whole text between the double-quotes is declared as input or output. In case you add text outside the double-
quotes, RegPat won't be able to declare the term in double-quotes.

4.4.2 Inputs to the Complete System and Functions

Here it is described how to allocate inputs from external systems to the complete system. Please note that you can only use inputs and outputs that were

declared before.

+ Create new DOORS object with CTRL + N in template chapter "5.5.1 Inputs"
« Start RegPat editor with CTRL + R
« Start auto completion with CTRL + SPACE

E"SJ ReqPat - 20.0

TT-65

o ThEEbpIsiE Sitem B RO ps 1550 % |The complete system CompleteSystemMame has the following inp

I @ The complete system has the following input[s] from the external system - (54c) l
Abbreviation - Name =
Entity - Name ‘ ‘
Symbol - Name o=

Synonym - Mame
U= Figure - Context of complete system
= Figure - Context of function
= Figure - Informationflow of complete system

Figure - Informationflow of function
= The complete system 2

Press and hold CTRL to replace the remaining word,

4 (11l | 3 E

« choose pattern (54c) "The complete system has the following input[s] from the external system"

= ———

TT-65

J The complete system [En = Cor e SN has the following input from the external system ExternalSystemMame: Interfacelist]

Save l | Cancel

« Press CTRL + SPACE to select the complete system
+ Press TAB to select whether there is only one input or several inputs
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» Press TAB and CTRL + SPACE to select the external system providing the input
+ Press TAB and CTRL + SPACE to select an item from the interface list

« Enter Comma (,) and press CTRL + SPACE in case you want to add more inputs
+ Save the requirement by

« Pressing the Save button or
* Pressing ALT + S

Here it is described how to allocate inputs to functions. Please note that you can only use inputs and outputs that were declared before.

« Create new DOORS object with CTRL + N in template chapter "5.8.x.4.1 Inputs"
« Start RegPat editor with CTRL + R
« Start auto completion with CTRL + SPACE

i | ReqPat - 2.0.0

| > | Requirement Editor
TT-66

@ The function has no inputs - (58) -
@ The function has the following input[s] - (58)
© The function has the same inputs as the function - (114)
Abbreviation - Name
Entity - Name
Symbol - Name
Synonym - Name
igure - Context of complete system
igure - Context of function
igure - Informationflow of complete system
= Figure - Informationflow of function

= The complete system
Press and hold CTRL to replace the remaining word,

The function FunctionMame has the following input: Interfacelist.

el

« choose pattern (58) "The function has the following input[s]"

i | ReqPat - 2.0.0

| > | Requirement Editor
TT-66

& The function [0SV has the following input: Interfacelist)

| | Cancel

+ Press CTRL + SPACE to select the feature or function

« Press TAB to select whether there is only one input or several inputs

+ Press TAB and CTRL + SPACE to select an item from the interface list

* Enter Comma (,) and press CTRL + SPACE in case you want to add more inputs
« Save the requirement by

* Pressing the Save button or
* Pressing ALT + S

4.4.3 Outputs from the Complete System and Functions

Here it is described how to allocate outputs from the external systems to the complete system. Please note that you can only use outputs that were

declared before.

« Create new DOORS object with CTRL + N in template chapter "5.5.2 Output"
« Start RegPat editor with CTRL + R
« Start auto completion with CTRL + SPACE
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1 RegPat - 200 ==
|12 | Requirement Editor| |
[TT-67

e EbmplotE Sptem DoVt A BRI 55y @ 1The complete system CompleteSystemMame provides the followin

I @ The complete system provides the following output(s] to the external system - (55¢) i
Abbreviation - Name =]
Entity - Name |
Symbol - Name -

Synonym - Mame

Figure - Context of complete system
= Figure - Context of function

= Figure - Informationflow of complete system

Figure - Informationflow of function

4 | Hi { ’ Z\

Press an_d hold CTRL to replace the remaining word.

«+ choose pattern (55c) "The complete system provides the following output[s] to the external system"

1 RegPat - 200 ==
|2 | Requirsment Editor |
[TT-67

£ The complete system [0 =S provides the following output to the external system ExternalSystemName; InterfaceList] -

* Press CTRL + SPACE to select the complete system
« Press TAB to select whether there is only one output or several outputs
+ Press TAB and CTRL + SPACE to select the external system receiving the output
+ Press TAB and CTRL + SPACE to select an item from the interface list
« Enter Comma (,) and press CTRL + SPACE in case you want to add more inputs
+ Save the requirement by

« Pressing the Save button or

* Pressing ALT + S

Here it is described how to allocate outputs to functions. Please note that you can only use outputs that were declared before.

« Create new DOORS object with CTRL + N in template chapter "5.8.X.4.2 Output"
« Start RegPat editor with CTRL + R
« Start auto completion with CTRL + SPACE

> ReqPat - 200 =R
|2 | Requirement Editor| |
[TT-68

© The function has the same outputs as the function - (114) + The function FunctionMame provides the following output: Interfa

@ The function provides no outputs - (53) |
L] TI'_l_e fpngti_o_rj__p_r_uv_idg the foll_owir}g q_utput[s] - (_59)_ =
Abbreviation - Mame |
Entity - Name P
Symbol - Name
Synonym - Name E

U= Figure - Context of complete system

« choose pattern (59) "The function has the following output[s]"
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1> | ReqPat-2.00 = e
| idl Eer_;uilemgm_ Editor |
TT-68

£ The function [FIiaiE provides the following output: Interfacelist |

Save | | Cancel

+ Press CTRL + SPACE to select the feature or function
» Press TAB to select whether there is only one input or several inputs
+ Press TAB and CTRL + SPACE to select an item from the interface list
+ Enter Comma (,) and press CTRL + SPACE in case you want to add more inputs
+ Save the requirement by
« Pressing the Save button or
* Pressing ALT + S

4.4.4 System Internal Information

System internal information is inputs and outputs of features and functions that are not exchanged with external systems. Internal interfaces can be
defined in template chapter 5.5.3 and in template chapter 5.8.X.4.3.

For internal interfaces on complete system level

« Create new DOORS object with CTRL + N in template chapter "5.5.3 Internal Interfaces"
« Start RegPat editor with CTRL + R
« Start auto completion with CTRL + SPACE

1> ReqPat - 200 = e
] Requirement Editor |
TT-69

W ThE EbpIotE Spate s O TRt BtAEsh R iar S The complete system CompleteSystemMame has the following int

| @ The complete system has the following interface[s] between (functions | features) - (36c) i
Abbreviation - Mame =]
Entity - Name

Symbol - Name =
Synonym - Mame
U= Figure - Context of complete system i
U= Figure - Context of function

«+ choose pattern (36¢) "The complete system has the following interface[s] between (functions | features)"

1> ReqPat - 200 = e
| +» | Requirement Editor |
TT-69

{1 The complete system (BRI = SV EH has the following interface between functions: Interfacelist]

Save | | Cancel

+ Press TAB to select whether there is only one input or several inputs

« Press TAB to select whether the interface is between features or functions

+ Press TAB and CTRL + SPACE to select an item from the interface list

+ Enter Comma (,) and press CTRL + SPACE in case you want to add more inputs
« Save the requirement by

* Pressing the Save button or
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* Pressing ALT + S

For internal interfaces on feature or function level

+ Create new DOORS object with CTRL + N in template chapter "5.8.X.4.3 Internal Interfaces"
« Start RegPat editor with CTRL + R
« Start auto completion with CTRL + SPACE

> |ReqPat - 200

|2 | Requirsment Editor |
[TT-70

® The function has no intemal interfaces - (36f) . |Thefunction FunctionMame has the following internal interface: In

I° The function has the following internal interface[s] - (36f) h |
Abbreviation - Name |E
Entity - Name | " S
Symbol - Name -

Synonym - Mame el
U= Figure - Context of complete system
U= Figure - Context of function

« choose pattern (36f) "The function has the following internal interface[s]"

> ReqPat - 200

|2 | Requirsment Editor |
[TT-70

& The function A i gy has the following internal interface: Interfacelist]

Save | | Cancel

Press CTRL + SPACE to select the feature or function

Press TAB to select whether there is only one output or several outputs

Press TAB and CTRL + SPACE to select an item from the interface list

Enter Comma (,) and press CTRL + SPACE in case you want to add more outputs
Save the requirement by

« Pressing the Save button or
* Pressing ALT +S

4.4.5 Parameters of the Complete System and Features/Functions

In case the system uses parameters, they can be declared exactly the same way as inputs or outputs, refer to chapter Declare Inputs and Outputs.
Parameters can be allocated to the complete system in chapter 5.6 of the DOORS template.

« Create a new DOORS object with CTRL + N
« Start RegPat editor with CTRL + R
« Start auto completion with CTRL + SPACE

i | ReqPat - 2.0.0

|+ Requirement Editor,
ITT-62

@ The complete system has no [Hella internal] configuration = 1The complete system ComploewstemiNamic hastne ollowing co

I° The complete system has the following [Hella internal]lconfiguration parameter(s] - (87c) ]
Abbreviation - Mame |;
Entity - Name |
Symbol - Name -

Synonym - Mame

Figure - Context of complete system

= Figure - Context of function

= Figure - Informationflow of complete system

Figure - Informationflow of function

'= The cOmplete systern =
< | [ | ’

Press and hold CTRL to replace the remaining word, |

» Choose pattern (87c) "The complete system has the following [Hella internal] configuration parameter(s]"
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1> | ReqPat-2.00 =B

| | Requirement Editor
[TT-62

& The complete system [EEN 0= SN has the following configuration parameter: ParameterList]'at complete syster level',

Save | I LCancel

Press CTRL + SPACE to select the complete system
Press TAB and select whether the parameters are Hella internal (HELLA internal parameters are those which are not shared with the
customer)

Press TAB and select whether you intend to allocate one parameter or several ones
Press TAB and CTRL + SPACE to select the parameters you want to allocate to the complete system
Save the requirement by

* Pressing the Save button or
* Pressing ALT + S

Parameters can be allocated to functions in chapter 5.8.X.5 of the DOORS template.

« Create a new DOORS object with CTRL + N
« Start RegPat editor with CTRL + R
« Start auto completion with CTRL + SPACE

1> ReqPat - 200 =B

| | Requirement Editor
[TT-63

- - : . The function Functionh has the followi figurati
@ The function has no [Hella internal] configuration parami = R S E R I ICHRg e g Ran Ry

I° The function has the following [Hella internal] configuration parameter(s] - (87f) ]

© The function has the same configuration as the function {= |
Abbreviation - Name |
Entity - Name -
Symbol - Name
Synonym - Name

igure - Context of complete system

igure - Context of function

igure - Informationflow of complete system

= Eigure - Infarmationflow offunction. =

1l | ’

Press and hold CTRL to replace the remaining word,

« Choose pattern (87c) "The function has the following [Hella internal] configuration parameter[s]"

1> | ReqPat-2.00

| | Requirement Editor
[TT-63

& The function [t has the following configuration parameter: ParameterList,

Save | I LCancel

Press CTRL + SPACE to select the feature or function
Press TAB and select whether the parameters are Hella internal (HELLA internal parameters are those which are not shared with the
customer)

Press TAB and select whether you intend to allocate one parameter or several ones
Press TAB and CTRL + SPACE to select the parameters you want to allocate to the function or feature
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+ Save the requirement by
* Pressing the Save button or
* Pressing ALT + S

5 Generate Diagrams

5.1 Generate Context Diagram

The context diagram is generated from the requirements that specify external systems, and inputs and outputs of the system. It is used to define the

system boundaries, and gives an overview over the interfaces of the system.

The context diagram of the complete system can be generated in template chapter 5.1 as follows:

« Create a new DOORS object with CTRL + N
« Start RegPat editor with CTRL + R
« Start auto completion with CTRL + SPACE

1> | ReqPat-2.00

| | Requirement Editor
[TT-53

| ¥ Diguie . Cantol B romplie e e ) | Figure - Context of complete system CompleteSystemMName
@ Figure - Informationflow of complete system - (116)
@ The following complete systems are defined - (2]
Abbreviation - Name
Entity - Name N |
Symbol - Name N

m

Synonym - Name
U= Figure - Context of complete system
Figure - Context of function -

= Figure - Informationflow of complete system

U= Figure - Informationflow of function =

= The complete system - L |
:

Press and hold CTRL to replace the remaining word,

« Choose pattern (117) "Figure - Context of complete system"

1> | ReqPat-2.00
| | Requirement Editor
[TT-53

{a Figure - Context of complete systemn (S0 S e N ETo

Save | I LCancel

* Press CTRL + SPACE to select the complete system
+ Save the requirement by

* Pressing the Save button or

* Pressing ALT + S

« The following dialog will appear
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\ | Diagram Properties = '| = |
"CompleteSysteml” - -
Specify the properties for the context diagram of the complete -
systerm: "CompleteSysteml”, - -
Layout: | Dot > |
Direction: |Top -> Bottom T |
Dimensions
Width: Height:
Ratio: [Fill -
Restore Defaults | l Finish ] | Cancel

« Keep the default settings and press "Finish"

0 You can update all the diagrams in the selected chapter by pressing CLTR + U or by Central Tools > ReqPat > Update Requirements
of Chapter

Context diagrams for functions can be generated accordingly in template chapter 5.8.X.1.

5.2 Generate Information Flow Diagram

The information flow diagram is generated from the requirements that specify subsystems, in- and outputs and system internal information. They can be
used to give a readable overview of the subsystems, but also to check the consistency of the requirements.

To generate the information flow diagram for the complete system

+ Create a new DOORS object with CTRL + N
« Start RegPat editor with CTRL + R
« Start auto completion with CTRL + SPACE

> | ReqPat- 200 ol ]
1. Requirement Editor |
|TT-88

Figure - Informationflow of complete system CompleteSystemMNan

@ Figure - Context of complete systemn - (117) =

(o ﬁgure - fﬁ.formati'onf.l.uw o.f comgle;‘.e ;y_&em - (ﬁﬁ) | |

@ The following complete systems are defined - (2]
Abbreviation - Mame |

m

Entity - Name

Symbol - Name

Synonym - Name
U= Figure - Context of complete system
Figure - Context of function

= Figure - Informationflow of complete system

U= Figure - Informationflow of function J

= The complete system e
Press and hold CTRL to replace the remaining word,

« Choose pattern (116) "Figure - Informationflow of complete system"

> | ReqPat- 200 ol ]
12 Requirement Editor| |
|TT-89

{a Figure - Informationflow of complete systern [Eaie e oo »

Save | | Cancel

« Press CTRL + SPACE to select the complete system
+ Save the requirement by
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* Pressing the Save button or
* Pressing ALT + S

« The following dialog will appear

. \ | Diagram Properties =0 '|£

"CompleteSysteml”
Specify the properties for the informationflow diagram of the Eg

complete system: "CompleteSysteml”,

Layout: | Dot

Direction: |Top—> Bottom

Dimensions

Width: Height:

Ratio: [Fill -

Restore Defaults| [ Finish ] | Cancel

» Keep the default settings and press "Finish"

O You can update all the diagrams in the selected chapter by pressing CLTR + U or by Central Tools > ReqPat > Update Requirements

of Chapter

Information flow diagrams for functions can be generated accordingly in template chapter 5.8.X.1.

6 Specify Free Text Requirements

In any part of the specification, there is a ReqPat pattern available to define free text requirements by following these steps:

« Create a new DOORS object with CTRL + N

« Start RegPat editor with CTRL + R

« Start auto completion with CTRL + SPACE

«+ Select the pattern element "The complete system" for the complete system or "The function” for a function or feature.

{> | ReqPat - 20.0 =1 =

| | Requirement Editor
[TT-60

The following optional systems are external to the compli =
= The following systems are external to the complete syster
The function o

The purpose of the complete system

= The purpose of the external system

The purpose of the function
The term

= The variable

When the complete system
U= When the function [

4 [0 b _| Cancel

Press and hold CTRL to replace the remaining word,

.|

1

» Press SPACE and CTRL + SPACE to select the function
+ Press SPACE and CTRL + SPACE and select "shall"
» Press SPACE and CTRL + SPACE to select <<free text>>
« Enter free text, do not delete << or >>
« Save the requirement by
* Pressing the Save button or
+ Pressing ALT + S
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GIVEN

precondition "PC_Config_TI_specific_OK_VALID" s reached AND

state machine “SM_Boost_states" is n state ‘Boost_nominal’

WHEN

signal “uCSPI2_COMSource[boost[" value is ctemperature error staus sets

THEN

signal “DrvSW_LedDrVErTor_Status” shall be set to <OVER_TEMP_ERR acives
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