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General SOX Concepts

Summary

The same object (e.g., a requirement, system element or function) can be used in multiple documents
and diagrams within a project. Modifying the object in one document affects ALL occurrences of

the object.

* The system design (Model Explorer view) contains all objects available in the project. Other
documents and diagrams contain only a subset of these objects. Creating (or importing) a new
object in a document automatically adds the object to the system design. Deleting an object from a
document does not delete the object in the system design unless explicitly done so.

» Exception: The set of SysML requirements available in the system design is exactly the same as the
set of requirements in the “Requirements” module.

» The main relationships between objects relevant over different documents (e.g., allocation of a
function to a system element) are kept consistent over all documents, too.

» Ifa change in a document or the system design could affect other documents, a Refactoring dialog
appears, which displays the consequences.

* Benefits for the user:
- All documents are always automatically consistent.

- All created or imported elements are automatically available in the SysML system design.

Details

In SOX, the same objects can be used in multiple modules and documents. For instance, a system
element "A" can be defined in the System Design module and can then be used in multiple safety
analyses, e.g., multiple FMEA documents FMEA1 and FMEA2. There are no copies of "A": All
documents (System Design, FMEA1, FMEA?2) refer to the same object. This means that modifying the
object A within one of these documents automatically results in a modification of all other documents
that contain the same element.

=" SysML

Lt FMEMH i FMEA:&H | FMEDA;H

fig. An example of elements across documents

The system design contains all objects to be reused within multiple modules. Those reusable objects
are represented by SOX-specific SysML stereotypes in the system design. (A stereotype represents a
custom variation of a standard SysML/UML element — for instance, the stereotype System Element
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represents a specific SysML block that is interpreted in SOX as a system element.) The supported
reusable objects (represented by stereotypes) are: system element, function (including subtypes such
as safety functions, diagnoses and process characteristics), malfunction, requirement, and safety goal.

An exception are project tasks which can also be used in multiple documents but are independent from
the system design and are managed in the “project task” view.

Whenever a new instance of one of these objects is created (e.g. a new system element in an FMEA)
it is automatically added to the system design. All existing system design elements are listed in the
“Model Explorer” view (see below) and can be reused from there, e.g., by dragging and dropping them
into other documents.

B Model Explorer . L] Catalogs| = Object list = O
En®lTBg v

A SysML 1.4 model

3 System Requirements ¥

@ «SystemElements Passenger car with window lifter [5E1]

@ «SystemElements Window lifter [5EZ]

o Passenger car with window lifter to Window lifter

@ «SystemElements Contrel unit [SE3]

./ Window lifter to Control unit

@ «SystemElements Power supply [5E4]

« Control unit to Power supply

@ «SystemElements C004 [5£5]

o Power supply to C004

® «Function= CO04 [FUL]

,r;:} «zAllocates <Abstraction> C004 to C004

& <Malfunction= opens [MFL] B
‘| i | »

'

=

i

™

fig. The "Model explore"r view

Alternatively, it is possible to open one or more “Object List” views (see below) to show lists of all
existing elements of a specific type.

i .
- Model Explorer (L:I Catalogs (E Object list &5 = O
E =i
Display content of selected project E]

type filter text

i <
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fig. The "Object lis"t view

The system design always contains all existing reusable objects (listed in the Model Explorer). But a
specific document (e.g., FMEA, FMEDA, FTA document) or diagram (e.g., SysML Block Definition
Diagram) contains only a subset of them. For instance, an FMEA document displays only those system
elements that are relevant in the context of this specific document. Different documents (e.g., FMEAs)
can contain different subsets of elements. As a consequence, creating a new object within an FMEA
document automatically adds this object to the system design, but creating a new object within the
system design does not automatically affect other documents/diagrams (as those contain only subsets).
Analogously, deleting an object in the system design deletes the object also in all other documents/
diagrams, but deleting an object within a document/diagram does not automatically result in deletion
from the system design. SOX provides a refactoring dialog (see below) which prompts information
about the consequences of object deletion whenever an object is referred to by other documents.

s TR TEER. o=

S

The following changes are necessary to perfarm the refactoring.

Changes to ba performed T
= /& Delete

| |2 Delete Malfunction "Not detecting window position” from FMEA Document “FMEA Document PowerWindow-FMEA™.
= I/ |4 The following malfunction connections will be remaoved from Document "PowerWindow-FMEA”

|| & "Mot detecting window position” - "Not detecting window position andfor clamping force”

< Rack Mext | Finish ] | Cancel

fig. The "Refactorin"g dialog

An exception are requirement documents (RM documents), as there should never be a requirement
that exists only in the system design but is not contained in a RM document. Hence, the relationship
between requirements in the system design and requirements in RM documents is 1:1, i.e., adding/
deleting a requirement on one side automatically results in addition/deletion on the other side. (By
default, Requirements created in a RM document are added in the system design into a package with
the same name as the RM document, but they can be freely moved within the system design without
effects on the RM documents.) This means that imported requirements (e.g., using ReqIF import)
become directly available in the system design, e.g., to link them with system design elements.

i Hierarchy = ™. Model Explorer =0 & Higrarchy % Model Explurér =0
KdEE ~ EEEFRSS
type filter text 4 B SyshL 14 model -
s B System Requiremants - 4 B3 System Requirements =
- # [ntroduction = =Requirement: Introductian
4 \lehicle equipped with an electronic paw 4 & =Requiremnent» Vehicle equipped with
% Min Ventilation volume = «Reguirement= Min. Ventilation val
% Stop uplift E «Requirements Stop uplift
% Child protection E =Reguirement= Child protection
. # Power window ] =Requirement= Power window

| =Requirements Electric connections
| «Requirements Control unit

-+ @ Electric connections

I

+ ® Contral unit

. # Sensor devices | «Requirements Sensor devices
. » References | «Requirements References
4 B Vehicle Driver Requirements « B2 Vehicle Driver Requirements
- \Warning | «Requirements Waming
c o e | «Requirements Lise
4 B Salety Requirements « B2 Safety Requirements
+ # Child protection | «Requirement Child protection
» # Metwork connection | «Requirements Network connection
a B Car Manufacturer Requirements = 4 B3 Car Manufacturer Requirements >
4 ] b L] 1 3
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fig. Requirements across SOX modules

The following table lists the types of objects that can be used over multiple documents/diagrams
(leftmost column) and their representation within a specific document (other columns):

Object Type

Usage in Document

SysNML Diagram FIVIEA RE FMIEDA FTA
Document Document Document Document

System System Element System Module Module -

Element (stereotyped SysMLBlock) | Element

Function Function (stereotyped Function - Hardware -
SysML Block) Function

Malfunction Malfunction (stereotyped | Malfunction - Hardware Malfunction
SysMLBlock) Failure

Safety Goal Safety Goal (stereotyped Safety Goal Safety Goal | SafetyGoal -
SysMLRequirement)

Requirement SysMLRequirement Requirement | Requirement | Requirement | Requirement

fig. Objects that can be used over multiple documents

The main relationships between elements are stored in the system design as well and, hence, kept
consistent across all documents: Containment between system elements, assignment of functions to
system elements, assignment of malfunction to functions, assignment of safety goals to functions.
Again, adding such a relationship in one document automatically creates a corresponding relationship
in the system design (but not vice versa) and deleting such a relationship in the system design can
result in appearance of a “Refactoring” dialog that informs about the consequences.

The following table lists the relationships that are relevant in multiple types of documents/diagrams
and their meaning within a certain document/diagram type:

Relationship Usage in Document

SysML FMEA Document | RE Document | FMEDA FTA
Diagram Document Document
Hierarchy of Composition | Hierarchy of Hierarchy of Hierarchy of -
system elements systemelements | modules modules
Hierarchy of Composition | Connectionsin - - -
functions function net
Assignment of Allocate Assignment of - Available -
functions to relationship | functionsto functions of
system elements system elements modules
Assignment of Composition | Assignmentof - Available -
malfunctions to malfunctions to malfunctions of
functions functions functions
Cause-effect “Effects” Connectionsin - - -
relationships of relationship | failure net
malfunctions
Assignment of Satisfy Assignment of - System effect -
safety goals to relationship | safetygoals to safetygoals
(mal)functions {mal)functions
Assignment of Satisfy Assignment of Assignmentof | Assignment of Assignment of
requirementsto | relationship | requirement requirement requirement reguirement
any otherobject

fig. Relationships that are relevant in multiple types of documents

Starting SOX
Logging in

This dialog appears when starting SOX:
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Login o |- B ||

Legin

Enter your user ID and password, m—

User ID: Adrmimistrator

Password:

DK J | Cancel

fig. The Login dialog
1. Enter your user ID.
2. Enter your password.
3. Choose whether you want to save the password, so you do not have to type it in on every startup.
4. Click on OK.

— You are now logged in.

Setting up the Workspace and Repository

When starting SOX, a dialog opens, asking you to select a workspace.
Workspace:

A workspace is a folder on your hard drive that contains internal data about connections to a repository
and the projects that you have imported from this repository.

Repository:

A repository is a database that contains the actual files of the projects. If you connect to an existing
repository, you can then import its contained projects.

There are two types of repositories:

* Local repository: This is stored locally on your computer. This option is an easy way to test SOX
but it does not allow you to share or access data or catalogs from/with users on other computers
(except using import/export).

* Remote repository: This is stored on a central server, allowing parallel multi-user access and data
sharing. This requires installation of a SOX server, e.g., by your system administrator.
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Each workspace is associated with ONE repository. You can create multiple workspaces on your
computer corresponding to multiple repository connections. Whenever you want to connect to another
repository, you have to switch to another workspace. It is possible to have several workspaces for the
same repository, if there are a lot of projects stored in the repository and you only want to import
specific projects.

To switch between workspaces or to create a new workspace, restart SOX. The dialog "Workspace
Launcher" opens:

, Workspace Launcher @

Select a workspace

502 Workbench stores your projects in a folder called 2 workspace.
Choose a workspace folder to use for this session.

Hur]-;:pﬂ ce SM\Users\Testh Desktop\workspace| - | Browse,.. |

[ Wse this as the default and do not sk again

(o] 4 | I Cancel

fig. "Workspace Launche"r dialog

As a default, there is a folder called “workspace” in the folder in which you installed SOX. You can
also choose another folder by clicking on Browse...

Important: A new workspace needs to be an empty folder! Do not change its content in the Windows
file explorer, only in SOX.

If you always want to use this folder in the future, click on the check box at the bottom of the dialog.
(If you choose this option, you can still select another workspace later: In the menu bar of SOX, go to

File > Switch Workspace. Here you can also see the workspaces that you used last)

Approve the selected folder by clicking OK.

Getting started with Projects

Creating a new SOX Project

1. Right-click inside the repository view. You usually find it on the left when starting SOX.
2. Choose New > SOX Project.

» The "New project" dialog opens.
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0 =2
New project
€3 Please select a targst folder

g
A

Targetfolder

Marme
Description

@ Finish

7 Q%a’s

fig. "New Projec"t dialog

1. Click on Browse... to choose the target folder on your system or server where the SOX project
will be saved.

2. Choose a name for your SOX project.
3. Write a description of the project (optional).
4. Click on Finish.

— A new SOX project with all module folders has been added to the project explorer (repository).

Creating a new Folder

Creating a new folder in the project:

i Reposltmy\- € = 3
e @
» nﬁ Demo [/Clientl/TeamA)] transient
4 74 DEMO_DE Fensterheber R2.2 [/Client2/TeamD] transisal
b = FME Mew k| (= Mew Falder
b= BON :
s = FME Rename Project ¥ SOXProject
s = HA o ™4  Other... Ctrl+N
b = M
» @ FTA| B9 Boport.
» & DBl Copy Ctil=C
5 ¥4 Demol
H Delete Delete
&  Delete (in Workspace)
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fig. Context menu for new folder
1. Right-click on a SOX project.
2. Choose New > New Folder.
P The dialog "Create new folder" opens.
3. Enter a name for the folder.
— A folder was created in your project.

In the same way you can create a new sub-folder inside a module folder:

(& Repuiitnrj;r ) = -

th o

B {ﬁ Demo [/Clientl,/ TeamA] transient

4 ﬂ;ﬁ DEMO_DE_Fensterheber R2.2 [/Client2/TeamD] transient
» = FMEA transient
+ k== BOM transient|

L= FR MNew k| aw  NewBOM file
_— -
’ = I
» B RI Rename Folder o LS
. = F 94 SOX Project
= pf & Import...
d =% Other.., Ctrl+N
. 9§ Deme i Expert. O 9
B Copy Ctr+C
MK Delete Delete

fig. Context menu when creating a sub-folder
1. Right-click on a module folder.
2. Choose New > New Folder.
» The dialog "Create new folder" opens.
3. Enter a name for the folder.

— A sub-folder was created inside your module folder.
Importing a SOX Project
=/ Note

There are two ways to import a project:

* Importing a .zip-file. The imported project will also be added to the repository database you
are connected to.

* Importing a project from the repository into your workspace. This makes the project available
to you locally from your workspace.
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Importing a project:
Right-click inside the repository view and choose Import.

» The "Import" wizard opens.

[®] Import e

Select \

select an import source:

type filter text

b= Papyrus N
» = Plug-in Development bl |
¢ = Run/Debug

0- = S0X
=/ FMEA Import

" E FMEA MSR Import

a1l FMEDA Import

ana FTA Import

ana FTA Isograph Import (Structure XML)
ﬁ'f HA Import

ﬁ‘ Import SOX Project |

*}3’ Import 50X Repositony Project

2 RMImport

&, RM ReglF File Import 3

144]

fig. "Impor"t wizard

1. Click on the arrow next to "SOX".
» A drop-down menu opens.
2. a) Choose Import SOX Project to import a .zip file.
b) Choose Import SOX Repository Project from the repository you are connected to.

3. Click on Next.
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Import =
MNew project Q

Create a new project $

Source file

Targetfolder

Mame

Description

:?? | < Back - Mewt > I Einishe Cancel ]

fig. "Impor"t wizard page 2

1. Click on Browse... to choose a source file.

2. Click on Browse... to choose the target folder on your system or server where the changes on the
SOX project will be saved.

3. Choose a name for your SOX project.
4. Write a description of the project (optional).
5. Click on Finish.

— A SOX project has been imported and added to your repository.

Exporting a SOX Project
1. Right-click inside the repository view.
2. Choose Export.

» The "Export" wizard opens.

10
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@ Export === |
Select F

Select an export destination:
| type hilter bext |

o = Papyrus

4 (= 50K
] Catalog
.". Requirements Export (ReglF 1.0.1)
% SOX Project Export

@ < Back

=
i
L)

fig. "Expor"t wizard
1. Click the arrow next to "SOX".
» The drop-down menu opens.
2. Choose SOX Project Export to export a SOX project as a .zip file.

3. Click on Next.

11
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k]
&

Som Project Export =

Sox Project Export
E] Please select a valid destination FIP fils

File -

be:

Prajectdata
Cieurrent @0 st 01022017 Gv  16:00:00 =

@ | < Back | Pl > Finizh | Cancel |

fig. "SOX Project Expor"t dialog

» The SOX Project Export dialog opens.
=/ Note

You have the possibility to export a SOX project from a earlier date. So incorrect project data
can be reseted.

4. Click on Browse to choose a location for the .zip file.
5. Enter a name for the .zip file.
6. Click on Finish.

— A SOX project will be exported and saved as a .zip file.

Deleting a SOX Project
= Note

There are two ways to delete a project:

12
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* Deleting the project in the workspace you are currently working in. All your CONNECTIONS
to the files in the repository are erased. The project is no longer visible in your workspace but
it will still exist in the repository. You can later import the project again from the repository
into your workspace.

* Deleting the project from the repository (Warning: All the project files are erased, from your
workbench AND the repository database, for you and every other user of the repository!).

Deleting the whole project from the repository:

1. In the repository view, right-click on the name of the project.

2. Choose Delete.

» The "Refactoring" dialog opens.

e

Refactoring o | B
The following changes are necessary to perform the refactonng. =
Changes to be performed b |
4 [J] @) Delete

W&, DEMO_EN_WindowLifter RM_HA_FMEA_FMEDA_FTA_SOX2_V2.1
J| & Delete project PRLZ31 in workspace

Mo preview available

@) < Back Next > Finish | | Caneel

fig. "Refactorin"g dialog

3. Make sure you really want to delete everything that has a checked check box.

4. Click on Finish.

— All the project files are erased from your workbench and the repository.

Deleting only the connections to a project in your workspace:

1. In the repository view, right-click on the name of the project.

» The "Delete Resources" dialog opens.

13
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i "

[l‘] Delete Resources ==

|'6'| Are you sureé you want to remove project 'PRL231" from the workspace?

| | Delete project contents on disk (cannot be undone)

Project location:

C:\Users\ Benjamin'Desktop! 50332 _0MS0X Mewus 111Nworkspace\PR1231

Preview > | | (014 [ Cancel

fig. "Delete Resource's dialog
2. Let the box "Delete project contents on disk" unchecked.
3. Click on Preview > if you want to see more about what will be deleted.
4. Click on OK.

— The project has been deleted from your workbench.

General SOX Functions
Importing SOX Objects

You can import the following SOX objects by using the EnCo Excel template:
= Note

You can only import SOX objects, if parent objects exists, which can be used as container.

Object Container (Parent Object)

System Element System Element (the imported Object will be
created on a new level at the FMEA)

Function System FElement, FMEDA > Unassigned
functions

Malfunction Function

Diagnosis Diagnosis Group, FMEDA > Diagnoses

Diagnosis Group FMEDA Document

Safety Function System Element

Product Characteristics System Element

Process Characteristics System Element

Interface Function System Element

Governement Function System Element

You can open the import wizard by using the according context menu entry of the corresponding Parent
Object.

The following procedure explains how to import System Elements, Functions and Malfunction to a
FMEA. The template which is used looks like this.

14
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M

1 Spoiler SE Electronic Control Unit
2 1 SE Rev meter wheell
3 1 SE Rev meter wheel 2
4 Spoiler FU Ensure functionality for lowering the spoiler
5 4 MF MOT Ensure functionality for lowering the spoiler
6 1 FU Calculate speed
7 ] MF Mot Calculate speed
8 2 FU Measure revolution of wheel 1
9 8 MF not Measure of revolution of wheel 1
10 3 FU Measure revolution of wheel 2
11 10 MF MOT Measure of revolution of wheel 2

fig. Template with SEs, FUs and MFss.

Precondition: A FMEA with "Spoile'r as root element and an Excel file based on the EnCo template

were created.

1. Right click in the repository view on the created FMEA file.

2. Choose Import > Add objects to FMEA.

» The Importing wizard opens.

E Impaort

Select File

Select the file that contains the data you want to import.

File

[+

Format | Object import

S |

Open template

< Back Next > e

15
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fig. Import wizard.

Click on the Browse button to select your desired excel file. With the Open template button you
can save the EnCo template on your system and edit it afterwards with Excel.

3. Click Next.
» Errors and warning will be shown if available.
4. Click Finish.

— The objects from the chosen Excel file will be imported.

> Spoiler

4 % [SE32] Rev meter wheell [->3|0-»]
4 ® [FU13] Measure revolution of wheel 1 [->1 | 2->]

4 % [SE0] Spoiler [-+1 0->] =
[FU16] Ensure functionality for lowering the 4 % [SE31] Electronic Control Unit [-»3] 2-2] =

. [MF58] not Measure of revolution of wheel 1 [-

=2]0->]

Fcl

spoiler [->1 | 2->] 4 ® [FU15] Calculate speed [-»1 | 2->]

o [MFE1] NOT Ensure functionality for lowering ® [MFG0] Not Calculate speed [->2 | 0-»]
the spmler[-)!\%]

4 % [SE33] Rev meter wheel 2 [-23 | 0->]
4 ® [FU14] Measure revolution of wheel 2 [->1 | 2-3]
. [MF58] NOT Measure of revolution of wheel 2 [-

»2|0->]

fig. FMEA with imported objects in SOX.

Document Checksum

To address error cases during export and import of projects in SOX (in SOX internal format), a
checksum is calculated from the exported/imported data: Before export, a checksum is calculated and
stored in the exported file. At the end of each import, the checksum is re-calculated and compared to
the checksum stored in the imported file. A match between the checksums shows that the imported
data exactly matches the original data before export.

In SOX, a generic algorithm has been implemented that traverses any SOX data object (e.g., a BOM
document) and all its contained objects (e.g., components) and calculates a checksum over them. The
checksum for a single data object is created by generation a checksum for each of its properties and
each of'its references to other data objects. The checksum for a single property (e.g., component name)
is a checksum for a String composed of the property name and its value. The checksum for a reference
is a checksum for a String composed of the reference name the internal unique IDs of the referenced
elements. For instance, a component refers to its contained failure modes and to the module it is
contained in. Note that we consider containment references as well as references to elements contained
elsewhere.

Cecksum Calculations

Calculate a checksum for BOM content in Excel and in SOX and compare them:

To address error cases during import from an Excel file, a formula is added to the Excel template that
calculates a checksum (e.g., MD5, SHA) from the data in the Excel file. As the formula is contained
in the Excel file, the user has the possibility to check that all relevant data is covered by the formula.
In parallel, SOX calculates a checksum using the same checksum algorithm after importing the data.
SOX then compares the two checksums to ensure that the imported data exactly matches the data in
the Excel sheet.

Calculate checksum for FMEDA evaluation report in SOX and Excel and compare them:

To detect any errors in the FMEDA evaluation report (in Excel format), a checksum (see Appendix
A) is calculated from the relevant data in SOX and displayed to the user. In addition, a formula is
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generated into the evaluation report that enables to re-calculate the checksum within Excel based on
the data in the Excel file. The user can ensure that the data in the Excel file is identical to the data in
SOX by comparing the two checksums.

Review catalog and calculate and store a checksum for the catalog to detect modifications:

To detect errors in standard failure rate catalogs or standard failure mode catalogs, each relevant
standard catalog was reviewed manually by an expert. Afterwards, a checksum was calculated to from
the catalog data that is stored as part of the catalog to detect any changes in the catalog. Each time SOX
starts, the checksum is re-calculated and compared to the checksum stored in the catalog. A match

indicates that the catalog is identical to the reviewed catalog.

Review failure mode catalog and calculate and store a checksum for the catalog to detect
modifications:

The measure has been applied to the standard failure rate catalogs delivered with SOX:
* Birolini

» IEC 62380

Causes for Checksum Mismatch

External modification of exported project files:

If the exported project file is modified externally, e.g., by incomplete file transfer or manual
modification, the checksum will be mismatch.

Errors in SOX import/export:

If any project content after importing a project differs to the original project content before the export,
the checksum will mismatch.

Changes in the internal SOX data model between different SOX versions:

Importing a project that was exported with an earlier version of SOX can lead to a checksum mismatch
if the internal SOX data model differs. For instance, if a property with a default value is added to the
data model in a new SOX version, all imported projects will be initialized with the default value during
project import, resulting in a different checksum compared to the same project in earlier versions. To
mitigate this case, SOX internally stores changes in the data model and which SOX document types
are affected by this change. In this way, SOX can indicate the user (for each document type) whether
a checksum mismatch was expected due to changes in the SOX data model.

Limitations

In case of changes in the data model between different SOX versions, SOX can only indicate the user
that a mismatch is expected due to data model changes. But there is no way to find out if the data model
change is the only cause of the mismatch. However, SOX can in addition indicate which document(s)
mismatch and, in case of BOM/FMEDA documents, which modules and components (if any).

The User Interface of SOX

Overview of the User Interface

1. User Interface

17
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W 500 Wakbench To | o e
Fis Edt Medgees Sepch fun Adminiaion Catieg Wiedew el
“3 O EE F Seect ~ i Oparaticr PR Z =5 | [0 50 WerkBanch |

Repasitory
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6]
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fig. User interface overview
[1] Menu bar
[2] Toolbar
[3] Perspective picker
[4] Editor
[5] General views
[6] Model Explorer

[7] Repository

General Concepts of the User Interface

Views

The user interface of SOX consists of multiple "views", rectangular parts of the user interface. Views
are typically used to navigate a list or hierarchy of information or display properties for the active
editor. The views can be freely opened, closed and arranged.

The most important and special views are the repository view and the editor.
The repository view:

The repository view is where you can find all of your SOX projects and files. You usually find it on
the left when starting SOX. You always start here, whether you create a new project, import a project
or open an existing project. You get more information on that in the chapter "Getting started with
Projects".

The editor:

You will mostly work within the editor, using the other views as an aid. You get a specific editor for
every module.

18
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Rearranging views:

You can change a view's location on the screen with drag & drop:

1. Click on a view’s tab and hold the mouse button.

2. Move the cursor to another location in the same stack of views, or even to a different stack of views.

P> A gray vertical line indicates where it will be placed.

:k.l:-lll"_‘f Tra-:
i

3. Release the mouse button.

— The view’s tab has been placed at the new location.

You can even create a new stack (or area) for views:

When you drag a view around the screen, you can see that at certain places a double gray line appears.
This indicates that a new stack will be created, if you release the mouse button there.

% Model Explor [ Catalogs | i= Objectlist 2~ = O

Display content of selected project

type filter text

Minimizing views:

In the upper right corner of a view click on .

— The whole stack of views has been minimized and moved to the left or right of the screen.
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Maximizing views:

In the upper right corner of a view, click on .

— All the other sets of views have been minimized and moved to the left or right of the screen.

Restoring views that have been minimized:
1. Find the minimized views to the left or right of the screen.

2.

Click on the "restore" button to the left or right of the screen: =

— The stack of views has been restored.

Perspectives

Perspectives are predefined collections of views for the specific modules.

You find all the currently open perspectives to the very upper right:

i | [@ S0X2 Workbench |

"SOX Workbench" is the default perspective, you start from here. Here you find the repository view,
which lets you access all your files.

If you double-click on a file in the repository view in the workbench perspective, the corresponding
perspective will open.

Perspectives can also be customized to fit your own workflow. It is even possible to create new
perspectives.

1.
Click on the Open Perspective icon:

» The "Open Perspective" dialog opens.
2. Choose the desired perspective.
3. Click the OK button to finish.
— SOX is opened in the chosen perspective with the corresponding views.
To customize the perspective, click on Window in the menu bar.
For more information on each perspective, read the chapters about each module:
* System Designer
 Reliability
+ FMEA

« FMEDA
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* Requirements
* FTA

* Hazard Analysis
Editor

o) FMEDA 5 FTA 5 Hazard Analysis

o= "DEMO_DE_Fensterhebe

& Module System Requirements T ¢
Mame Tedt Comenent Pricrity 4 5:--=uu|=ualu
1 Introduction * PrlsrEy
Objectives #  This is the system requirements FINISHED
specifiction for the windenw lifter system
1 components.
T These requinesents will assure that the
window lifter will comectly and reliably
perfarm its intended functonakty.
12 |Scope ®  This requirement specification apglies to FINISHED
i the system of the windaw lifter.
13 Mssumptions ® | The system will work in the specified FIMISHED
) emviranment.
3 Vehicle equipped with an * FIDISHED:
electronic window lifter
Min. Ventilation valume % Window lifter shall abie the interior to be High Thursday, Augu... INACTIVE

vertilated with a minimum ventilation
volume of 0,001 m ¥z,

nnnt e 3o 5

& Syt i o Safety B & Car Manufacturer Reguirements | & Vehicle Driver Requirernents 3
B BM_DMO Fenstetheber ©2 | o' DEMO_EM_FMEA WindowLifter| - DEMO_EN_BOM_ WindaowLifter | 1] DEMO_EM_FMEDA_Windowlifter | 3, DEMO_EM_FTA Windcwlifter Pazzenge... | & DEMO_EM_Gi fter
- & A H Bk’ ha - SN W LGN, | - ] | 5 g - Ak

' = ] .jﬂmpmi; i_‘_‘]cuphuni = raknm'gnmm{ o Project Tasks 2 Himq.: [ﬂ_:,;. =]

Property Value

fig. Editor overview
These are the three main parts of the editor:
The register [1] at the top shows the currently opened project.
The documents will be displayed and can be edited in the main part of the editor [2].

The register at the bottom [3] shows the currently opened documents.

Menu Bar
File Edit Administration Cataleg Window Help

File
* Close
Close single/all windows in the explorer.
* Save
Save single/all changes in your current project.
e Print
Print FMEDA, BOM, Hazard, Requirements.
* Switch Workspace

SOX stores your projects in a folder called workspace. Choose a workspace folder to use for this
session.
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* Restart
Restart SOX.
* Import
Import FMEDA, BOM, Requirements, Excel.
* Document Properties
Change general properties of the selected document.
+ Exit
Closes the application.
Edit
* Preferences

Opens the "Preferences" dialog to get options to change the preferences of your installation of SOX.

Administration
* User administration
Opens the security management view for administrators.
* Change passwords

Change the administrator password.

Window
» Hide Toolbar
The toolbar can be hidden and shown.
* Show view
Views can be added to the currently open perspective.
* Open Perspective
Different perspectives can be opened here.
* Save Perspective As
Perspectives can be customized by adding or removing views and added to the default perspectives.
* Reset Perspective
Reset the current perspective to its defaults.
* Close Perspective
Closes the current perspective.
* Close All Perspectives

Closes all open perspectives.
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Help

Variant

5

Help Contents

Opens the help viewer.

Search

Searches for terms from the help contents.
License Manager

Shows informations about your license. Furthermore you can request a new license or copy the
current ID.

About

Shows information about your SOX version.

I Note

The menu "Variant" will be added to the menu bar, after you have opened a SOX project or
document.

You can add, edit or delete variants for the selected document. Variants are listed at the "Select variant"

icon at the toolbar

|/ S2EEEENL © or in the PSS view.

Precondition. Your document needs to be open and selected.

Adding a variant:

1.

2.

5.

6.

Navigate to Variants in the menu bar.
Click on add variant.

» The Variant dialog opens.

. Choose a name for this variant.

. a) Click on Finish.

— A variant with all objects of the selected document has been added.
b) Click on Next.
Select the objects that include the variant.

Click on Finish.

— A variant with the selected objects has been added.

Toolbar

”“J.mjl_m_l e <7 B F E o 1y v [ Select ~ <F Operation mode v 05 : X B
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All icons in the toolbar explained:

Icon Name

Function

Enable write

%

Make it possible to write
in the selected area.

Disable write

Make it impossible to
write in the selected area.

: Save all Save all changes of
: & the current project.
Save Save only the changes
[@ of the current document.
. Refresh Refreshes all entries. It often
i solves calculation problems.
e Undo Undo the last step.
w Redo Redo the last step.
_ Move selected element up Move the selected element up.
i=
Move selected element down Move the selected
= element down.
Show trace decorators Show trace decorators
2
Show sequential decorators Show sequential decorators
1.];
Hide filtered parts Hide all filtered parts.
W
W Variant select Select an applied variant.
Select -

Operation mode
=/ Operation mode =

Select an applied
operation mode.

Create a new table from

Create a new table from

f E the configurations catalog the configurations catalog.
i Refresh the current diagram Refresh the current diagram.
o

Line style action Line style action
— -
.. Select action Select action
2 v
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Icon Name Function
Arrange action Arrange action
D% -
Align action Align action
A v
ia@
Align text Text align left/center/right

= -

&

Show/Hide action

Show/Hide action

Routing action

Routing action

Distribute action

Distribute action

Make same size

Make same size of objects

Create a new table

Create a new table

E ~

Create a new diagram

Create a new diagram

General Views

These views are available in each default SOX perspective. They contain information and
functionalities that can be used in the whole project and are not specific to a certain SOX module.

History

&) History 51 = B
Repositery: repo, Branch: MAIN, Object: Element@0ID1758
Time Comment User Branch

i Administrator B pam
i Administrator [ MAIN
# Administrator e maN

&7 2016-06-07 14:27:25.134
A7 2016-06-07 14:27:04 979
A7 2016-06-07 10:29:48 446

fig. The "Histor"y view

The history view shows you details about a selected object’s history, e.g. when and by whom it was
created and edited.

Checking the history of an object:
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1. Select an object in the editor.

2. Click on the the button "Link with Editor and Selection":
Eye- - =6

— You can now see the history of the object.

Properties
] Properties 33 F* ¥ = B8
General Business [0 S5E_1
Comments MName Passenger car with window lifter

Hypedinks | Description

Traces

fig. The "Propertie"s view
In the properties view you find the following options to the left:
* General:

The properties view displays general information about a selected object. Also, this information
can be edited.

* Comments:
All comments of a selected object will be shown in this register.
Creating a new comment:
1. Right-click on an object.

2. Choose New > New Comment.
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Mew *» | <+ Append new Failure Mode
& Copy CtrlsC + Append new Component
@ Creste trace Ctrls Shifts P & PNew Requirement and Trace
] Aesign new Task
% | Delete Delete | o New hyperink
Assembly group b I £ New comment Ctrl+Shift+C I
Status b
{8 Lock Object
|'i| Lock Tree
OCL b
Edit

fig. Context menu for new comment

— A new comment has been added to an object and provided with the comment icon.
* Hyperlinks:

All hyperlinks of a selected object will be shown in this register.

Creating a new hyperlink:

1. Right-click on an object.

2. Choose New > New Hyperlink.

New v | oF Append new Failure Mode
B Copy ChilsC &+ Append new Component
@ Createtrace Ctrls Shift+P ®  Mew Requirement and Trace
o]  Assign new Task
%X | Delete Delete Nio New hyperlink
Assemnbly group p | B New comment Ctrl+5Shift+C
Status ¥
& Lock Object
& Lock Tree
OCL b
Edit

fig. Context menu for new hyperlink

» The "Add Hyperlink" dialog opens.
3. Enter a name for the hyperlink.
4. Enter the URL.

5. Click the OK button to finish.
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— A new hyperlink has been added to the object and will be shown in the properties view.
* Traces:

The traces of an object will be shown in this register.

Clipboard

[Z] clipboard 32 . EERGERRX Y= O

type filter text

fig. The "Clipboar"d view

The clipboard is for storing objects, e.g. system elements, functions, malfunctions.
Place objects here with drag & drop so you can use them later:
1. Click on the object and hold the left mouse button.

» The cursor changes to a circle with a bar crossing through it.
2. Hold the mouse button and move the cursor to the clipboard view, over the field >>Drag<<.

P The cursor changes. A plus sign appears next to the cursor.
3. Release the mouse button.

P The object appears in the lower part of the clipboard.
— The object is now constantly available in the clipboard.

You can drag it from the clipboard onto other objects.

Removing an object from the clipboard:

1. Select an object in the clipboard.

2. ”
= -
= I+ |
Click on "Remove selection from clipboard": -

— The selected object has been removed from the clipboard.

Removing all objects from the clipboard:
1. Select any object from the clipboard.

2.
<= A =
- + L)
Click on "Clear clipboard": - @

— All objects have been removed from the clipboard (they still exist everywhere else).
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Model Explorer

B Model Explorer * le:I Catalogs = B8

CTEREEEE T
; SysML 14 model
o B «EPacka ge, ModelLibrary= UML Primitive Types
. B3 «Modellibranys Ecore Primitive Types

fig. The "Model Explore"r view

All existing system design elements (in the same project you are currently working in) are listed in
the "Model Explorer" view and can be reused from there, e.g., by dragging and dropping them into
other documents. Alternatively, it is possible to open one or more "Object list" views to show lists of
all existing elements of a specific type.

13 Sort elements alphabetically.
ﬁ; Customize the Model Explorer.
E Toggle advanced Model Explorer.
<}=={~> Link with editor. This feature makes it easier

to select objects: If this is active, every object
you select in the editor will also be immediately
selected in the model explorer and the other way
round.

== Show diagrams. This shows all diagrams in the
model and filters out everything else.

Object List

1= Objact list 53 g5 v = B

-

Dizplay content of selected project E

type filter text

-
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fig. The "Object lis"t view
The "Object list" view shows a list of often needed objects. At first this view is empty.

Showing a list:

1.
Click on the browse button []

» The "Catalog selection" dialog opens.

i

Cata!ng zelection = =R
type filter text

4 3= Project objects
# Functions
# Malfunctions
® Requirements
W Safety Goals
W& System elements
a [ Cataleg
4 [ System
[= FMEA Catalogs
= Failuremodes
[= Failurerates

= Public

(7 DK I [ Cancel

L

fig. "Catalog selectio"n dialog

2. Select the desired object type.
3. Click OK.
— The selected objects will be shown in the object list view.

Note that you can open as many of these object list views as you need! Just click on "New Catalog
View" and a new object list view will be added. The purpose of this view is to make it easier and faster
for you to get access to all the objects in your project.
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Catalogs
Norm Catalogs
(] Catalogs = BEE =8
o B X
4 = Public =

- 22 FR_SMN29500 _Copy V1.0.0 [FRC1]
L.d FunctionsCatalogl [BC1]
4 = System
4 = Failuremodes
4 = FM _Birolini
+ % Failurermode Catalog Birolini
= FMIECR 23380
(= Failurerates
= k= [ECE2380-1
= = SN29500-1
4 = Ratings
» = RD-ALAG-DESIGN-DE
» 2 RD-AIAG-PROCESS-DE -

i

fig. The "Catalog"s view

In this view you can find all the catalogs (norms) that are shipped with SOX. You can also copy those
catalogs and then edit them to fit your own demands. There are two folders in this view: "System"
and "Public".

System:

The system folder contains all the catalogs that are shipped with SOX. You cannot edit the catalogs
in the system folder!

Copying a catalog:

1. Right-click on a catalog.
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2. Choose Copy.
— A copy of the catalog appears in the folder "Public".
Public:

Here you can find the copied catalogs. You can also create new catalogs by right-clicking inside the
public folder and choosing New. All users of the same repository can access the "Public" folder.

To edit a catalog, double-click on it, and the catalog editor will open:

¢ FR_SN29500_Copy &1

Cataleg
Catalog Details SN29500 =
by Filter fet Thise are the constants of the SM25300 norm, Ary changes
bear the potential to violate the specification and may
P SN29500_Copy VLOD [F5C = Mare memories (Bipalar, FROM, 32K-64K)
4 = 0L Mtegrated Circuits (part 21 1D SN29500-fre-171 =
4 i Memonies =
~ memaries (Bipolar, PROM, 32K-6:4) [SN28500-frc-171] Subtype
- migrmaries (Bipolas, PROM, 512-16K) [SMZ9500-Tre- 177 Basic FIT 20

miarnanies (Bipolas, RAM, FIFO, 32-84k) (5029

= memaries (Bipolas, RAM, FIFO, 512-16K) [Sh29500-fro- 169

Temperaiure Carrection factar nt | J | calculate
~ mermaries (MOS,CMOSBISCMOS - EEPROMEARON, 512-256K) [51 &2 Bement |75
~ memaries (MOSCMOSBISCMOS - EEPROM EAROM, S12K-1M) (504
~ memaries (MOSCMOSBISCMOS « EFROM OTPROM, 128K-16M) (5% Bllret 40
- tmermaries (MOSCMOSBISCMOS - EPROM,OTRROM, 32M-64M) [514. A 03
~ memaries (MOSEMOSBISCMOS - EFROM OTEROM, 512 - 64K (544 ca1 (o3
= maemarics (MOSCMOSBISCMOS - FLASH, 128K-1M) [5H:
~ mernariet (MOS,CMOSBISCMOS - FLASH, 128M-256M) ka2 07
~ memaries (MOSCMOSBISCMOS - FLASH, 2M-4M) (5%
~ memaries (MOSCMOS-BISCIMOS - FLASH, 324 62M) 5 Valtage Correction factor . 1 calculate

= mgrmnaries (MOSCMOSBISCMOS - FLASH, 512M-1G) 244
= memaries (MOSCMOSBISCMOS - FLASH, BM-1684) —
s (LACE CRICEEDITOIANG . DAL 1 30K IEEK 1< - T €3 14

o Il ¥
Uref 0.7

fig. The catalog editor

Employee Catalog

In the employee catalog you can define team members. You can access the whole catalog of employees
across your projects. In the catalog you can assign team members to projects, add contact information

and, later on, you can assign those team members to tasks.

Opening the employee catalog:

Precondition: The "Catalog"s view is open.
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e+ X
= Public
4 [= System
4 [= Employee Catalogs
a Employe

b = Failluremod
b [= Failurerates

I = FMEA Catalogs

&5

B Model Explorer | [ Catalogs _i= Object list

=

B

=

==

fig. Location of employee catalog

1. In the view "Catalogs", open System > Employee Catalogs > Employees.

2. Double-click on Employees.

— The employee catalog is open.

4 [[ BigBusiness [CP2]
? EicQ ain [EM1]
_2 Eric Johnsson [EMZ2]
2 Big Jim [EM4]
7 John Doe [EME]
i+ E CatinaCatering GmbH [CP3]

o = Demo_SOX2_v3.0_PowerWindow_V1.4 [.‘- TestProjectl |I:H Employees Ki\_ = 0
Catalog
Catalog Quartermain, Eric
type filter text H Company _BigBusinﬁs = |
== | =2 Department ,_|
# g Employees [CC1] Sumame Quartermain
i+ [ BigExternalFactory [CF1] Firctname  Eric
Work

Private

Mobile

Fax

E-mail

Deactivated En

Reset Password

SOX User

fig. The employee catalog editor
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PSS

To the left of the employee catalog editor you find the hierarchical structure of companies, departments
and employees [2].

At the top there is a filter field [3]. Type in text and it filters the list.

You find a bar of buttons [1]:

"Home" takes you back to the beginning of the list ("Employees"), after navigating down the hierarchy.
"Back" moves you back in the hierarchy (you have to select an entry first).

"Go into" moves you deeper into the structure.

"Collapse all" closes all the expanded levels.

"Show deactivated employees": Normally all the employees that are deactivated (=deleted) are not
shown in the list. This lets you see them again. They are shown in gray.

When you click on an employees name, information about this employee appears to the right [5]. You
can see and enter contact information for this employee, the full name and where the employee works.

You can also deactivate the employee if he / she no longer works for the project [6].

If you have an account with the rights to manage SOX user accounts, you can also edit SOX user
information [4] (optional).

Adding a new company:

Right-click on Employees and choose New > Company.

Adding a new department:

Right-click on a company and choose New > Department.

Adding a new employee:

Right-click on a company or a department and choose New > Employee.

You can edit the structure with drag and drop, e.g. you can move an employee to a different department
or another company.

Deleting / deactivating employees:

You can either click the checkbox "Deactivated" [6] or right-click on an employee and click Delete.

The Project System Structure (PSS) view gives an overview of all related objects which have been
created within your project. Furthermore objects can be created and managed for each module.
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= Pss i3 = B8
ATEBWHEIAP e o 58 7

type filter text

M - @

4 |ﬁ Project DEMO_%022 v3.0_PowerWindow V1.2
‘:ﬂ Safety goals

%% Project hazards

"'?? Project team

2, PowerWindow-RM

<= BOM_PowerWindow
-*i PowerWindow-FMEA
«1] FMEDA_PowerWindow
i FTA_PowerWindow
o HA_PowerWindow

s ® PowerWindow

-

A =

fig. The "PS"S view

One of the most important functions in the PSS is the drag & drop function. This allows you to assign
existing objects to other objects. For example, a system element can thus be linked with a requirement.

Traces

The view "Traces" shows all objects in a project that are related to the object that you selected.
You can see the names of the related objects, the direction of the relationship and the relation type.

Check the filters in the upper right corner for "Incoming references" and "Outgoing references".
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o Failure n | =, Function | Propertie | & History | |2 Task Assi | Project T | © Suspect | Traces &2 o = O

& [MF14] Measuring wrong current (too low) (ASILC) [-»2 ] 1->]
Connected Element Direction  Relation Type
STMOT Activate spoiler motor |/ [ > < <Effectss >
4 * [MF13] Measuring wrong cument (too high) (851LC) [-=2 | 1-=] 5 o Effectss >
> & [MFS] MOT Activate spoiler motor (45ILC) [-=4 | 2-=] -5 A < aEffectss >
> ® [FUE] Measure current (ASILC) [-»3 | 3-2] <= ./ <<PartAssociations >
® [MF14] Measuring wrong cumrent (too low) (ASILC) [-»2] T-2] <n < <Effectss >
® [[iF2] NOT Ensure functionality for raising the spoiler (ASILC) [-»4 | 1-=] -3 ¢ e Effectss s
& [MF1] NOT Ensure functionality for lowering the spoiler (A5ILC) [-26] 1-2]  -» " << Effectss >
» @ [FUZ] Activate spoiler motor (ASILC) [-=3 | 9-2] <- /<<Parl..ﬂ.ssociation>>
® [FUZ] Measure current (ASILC) [->3 | 3-2] < ./<<Part.ﬁ.ssacia'ticn2=>
£3 Malfunctions <= <<Containment Link>>

fig. "Trace"s view

For an overview of all the traces in a project, open the trace matrix.

Suspect Marker

© Suspect Marker 2 F B &0 ¥ E‘ = O
& [SE4] Rev meter wheel 2 (ASILC) [->2 | 0->]
Timestamp Comment User DB-ID DB-V...  Change

1 4 A= Monday 01/16/201715:23:24  [FU3] Calculating the speed (ASILC) [-»2 | 8-3] s OIDI4%
Attribute value name

2 Monday 01/16/2017 15:23:34 Administratar @ - 0ID2857 10 | from Calculate speed to
the speed
Attribute value description

3 Monday 01/16/2017 15:23:34 Administrator B e oD2ss7 19 from <<null>> to

of the vehicle
speed

Suspect markers (':") indicate that a related object has been changed. Use this as a tool to make sure
that changes to an object do not have unintended consequences elsewhere. After a change has been
made to an object, the icons of all the related objects in the project receive a suspect marker.

After you made sure that the related objects do not need to be adjusted, you can delete the markers
for the object.

Suspected links have to be enabled for each project. You do this when creating a new project, or you
can do it later in the document properties by making a check mark at "Enable suspected links".

When the suspected links have been enabled in a project, the suspect marker filter gets enabled at top
of the Suspect Marker view.

Deleting suspect markers:

1. Select the object with the marker (you can also select multiple objects by keeping the Ctrl key
pressed).

2. Select the suspected links in the suspect marker view.
3. Choose Delete.
— The suspect marker has been deleted.

Select the object with the marker (you can also select multiple objects by keeping the Ctrl key pressed).
Now select the suspected links in the suspect marker view and choose Delete.
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Working with Variants

You can add variants to your documents. This way you can analyze different versions of your system
without having to create entirely new documents for each version. You decide which objects (for
example which functions) are relevant to a certain variant.

Adding Variants

Adding a variant:

1. In the menu bar at the top, click on Variants > Add variant.
» The "Variant" wizard opens.

2. Enter a name.

3. Click on Next >.

4. Select the elements that you want to be part of the variant.

5. Click on Finish.

— A new variant has been added.

Selecting Variants

S

To select a variant, look in the menu bar: Click on the triangle next to "V select".

o EE & v W seecl(T) Opertionmode ~IFHIB 1| A~

Then click on the name of a variant. All the objects that are not part of the variant will now be displayed
in gray.

To deselect a variant, click again on the triangle, then on "Deselect variant".

Editing Variants

You can add objects to the variant (or remove the objects from them) by right-clicking on the object
and choosing Edit.... Then go to the tab "Variants".

You can also get an overview over your variants and edit them in the variant matrix:

In the repository view in the perspective "SOX Workbench", right-click on a document (e.g. your
FMEA document), then choose Open with > Variant matrix. Here you see the objects in your file,
plus a column for each variant that you created.

The objects displayed are: elements, functions, malfunctions, action groups.

In the columns, checkboxes mark which object is part of the variant. This gives you a good overview
over your variants. You can edit the variants here by clicking the checkboxes. In the right upper corner
you have a button that lets you create a new variant.

Deleting Variants

Delete a variant by going to the menu bar, clicking Variants > Delete variant, then choose the
respective variant.

You can also delete variants in the variant matrix: Right-click on the name of the variant and click
on Delete.
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Working with Versions

SOX allows you to save projects in different versions. This means SOX freezes the project to its current
state and provide it with a timestamp. They are mainly intended for comparison purpsoes.

Each project starts at a branch called "Main". Branching means you diverge from the "Main" line of
development and continue without messing with that main line. A green decorator behind the project

Tt 1 Al . .
name shows on which branch the project currently is = = Project [Main] , and which timestamp

the version or project has % Version1.2 [5/30/18 1:35 PM] (Use the register "Team" at the SOX
preferences dialog for activating or deactivating these decorators).

If you are opening the project directory, you can see the branching directory which contains all created
versions. Furthermore you can switch between versions with a double click on the according one, or

using the "Select branch\version" dialog which can be opened by making a right-click on the project
or branch directory and choose Team > Switch to head or version.

Repository f &= ¥ = 08

F ':'Iff Project [Main]
F

1 » Main
% ©wversion2 [5/258/18 4:42 PM)
% © Versionl [5/28/158 4:35 PM]
= RM
- = DESIGM
= HARA
- = FMEA
= FMEDA
. =% FTA
= BOM
= TEST

fig. Repository View with opened Branching Directory.
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Creating a Version

Precondition: A SOX project was created and the repository view is active.
1. Make a right-click on the branch directory or the project.

2. Choose Team > Create version.

* Repository GE v= 0O
Ba D
4 'uﬁ Project [Main]
d Newl »
b g Delete Delete
Rename F2
Teamn r % Checkout version as project
= BOM % Switch to head or version
[= TEST

% Create version I

fig. Context Menu of Branch Directory.

» The Create a new Version dialog opens.
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"
S I =
Create a new Version P
€3 Mame is a mandatory field and must be filled E‘Zj \

i MAIN

Timestarnp
Base | 2018-05-3014:26:39.567

@ Time  2018-05-30 14:27:5.2.490

Head

Mame

[| Switch te branch\wersion after creation

@

fig. Create a new Version dialog.
3. Select a branch
4. Choose Time for diverging the version at the current state.
5. Enter a Name for the version.
6. Activate the checkbox for opening the project in this version.
7. Click OK.

— The version will be created and added to the branch directory.

Deleting a Version

Versions can be delete by making a right-click on the according version and choose delete.
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Hh ¢ =2
F 'ﬁ Project [Version]
4 1 © Main
|@ o Versionl [5/30/18 2:36 PM]|
£ Mew 3
= RM
b = DE Y L\é}elete Delete

= HA

Rename F2

= FM

fig. Deleting a Version.

User Administration

The User Administration editor provides access to all operations for managing SOX user accounts and
permissons. You can find the User Administration editor at:

1. Menubar, Administration > User Administration
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(8] sox workbench

File Edit Mavigate Run | Administration | Window Help
B EH & & User Administration be
Repository

Change Password

[ o

Edit state machines k

‘ ey ¢ Edit activities

fig. Menubar Administration

This opens an editor that presents users, groups, and roles in a convenient layout with the most
commonly used properties editable right in the editor. Intuitive drag-and-drop gestures associate users,
groups, and roles as you would expect.

User Administration Editor

a
)

[5 vser &3 =

Security Management

iyt

Groups 2% %

Users R

A dministraton

A\ SoxUser .

Roles EE ]
% User

% Administration

% Home Folder /Suser

fig. User Administration View

[1] User Groups
[2] Users

[3] Roles

User Groups

In this section you can create and manage user groups. User groups are a collection of users and can
be usefull e.g. for displaying different departments. Click on the "new group" icon Gy for creating

a group. To delete a group, select the desired one and click on the "delete" icon

Groups can be assigned with roles by selecting the deisred group and clicking the New or Add... button
at the Roles section for creating or adding roles.
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Users

Group Details

Group ID:

Users:

[ |

Add...

Remove

Roles:

[ |

Add...

Remove

fig. Group Details

[1] The given group ID is also the displayed name of the group.
[2] In the users section you can (un-)assign users to the selected group.

[3] In the roles section you can (un-)assign roles to the selected group.

A SOX user is a member of your projects with individual access to SOX. SOX users can be provided

&

with different roles and permissions. Click on the "new user" icon for creating a user. To delete
a user, select the desired one and click on the "delete" icon X . Users can be assigned with roles
by selecting the desired user and clicking the New or Add... button at the roles section for creating
or adding roles.
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Roles

User Details

User ID: SoxUser
First Name:

Last Mame:

E-mail:

Label:

HAccess Override: [:]

Groups:
New
Add...
Remaowve
Roles:

o User New
% Home Folder /Suser

i

Add...

Remowve

fig. User detials.

[1] Section for providing the selected user with basic information. The given user ID is also the
displayed name in SOX.

[2] Button for resetting the password.
[3] In the groups section you can (un-)assign groups to the selected user.

[4] In the roles section you can (un-)assign roles to the selected user.
= Note

New created SOX users are not provided with a password by default. Only the User ID is required
for their first login. We recommend to alert the user to create a password after logging in for the
first time.

In this section you can create and manage roles. Click on the "New Role" icon ﬁ} for creating a new

i .

role. To delete a role, select the desired one and click on the "delete" icon
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Role Details

Role Mame:  Administration

Resource Permissions:

Access Kind Path Filter Mew
WRITE == fsecurity Remave
READ == [security
WRITE »= /Scatalogs/Ssystem,/Sstaternachines
WRITE =z [5catalogs/SSactivities
Groups:
Mew
Add...
Remove
Users:
& Administrator New
Add...
Remove

fig. Roles detials

[1] Name of the selected role.
[2] Section for defining persmissions for resources (folder, projects, documents, etc.)
Acess:
* WRITE
The user/group can open and edit the defined resource
* READ
The user/group only can see and open the defined resource
Kind
« EXACT
Exact the defined resource is affected.
« TREE
The complete defined directory of the defined resource is affected.
+ ANT/REGEX

Regular expressions for the resources.
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Path Filter

» Resource of the SOX repository.

[3] In the groups section you can (un-)assign groups to the selected role.

[4] In the users section you can (un-)assign users to the selected role.

The following screenshot shows an example for providing an user (TestUser) with READ-ing rights
for Projectl1 and WRITE-ing rights for Demo-Project-EMS.

5 Note

It's importand to have reading and writing rights for the root directory. This is necessary for
importing reasons.

Role Details

Role Mame: ReadonlyProjectll

Rezource Permissions:

Access Kind Path Filter Mew
READ »= /Sprojects/Test_Folder/Projectll Rermove
WRITE EE /Sprojects/Demo-Project-EMS
READ 5= /Sprojects/Demo-Project-EMS
WRITE == /Sprojects 1
READ == /Sprojects
Groups:
Mew
Add..
Remove
Users:

A TestUser

'

Mew

Add..

Remove

fig. Example Reading and Writng Rights

In the example screen you can see reading and writing rights for $projects[1], which is the root folder
for other projects. The kind EXACT is choosen, so only the project folder is affected. That makes
sure that the folder $projects can be edited and other projects imported to this directory, and rights not
passed to the sub directory and folders.

Resetting User Password

The Reset Password... button lets the Administrator reset a user's password e.g. it has been forgotten.
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E Reset Password

= =] = |

Reset Password

for user "null".

Password: "u|

~
@

User ID: Administrator

Provide your administrator login to reset the password Q%

= =

OK

Cancel

-

fig. Reset Password dialog.

On successful reset, an info dialog shows the new randomly-generated password to the Administrator
with a button to copy it to the clipboard to easily share it with the user, who then should change it

at the next opportunity.

@ Password change

The passwort of null was changed to @s?s#i.

Do you want to copy the password to the clipboard?

-

State Machines and Workflows

fig

. Password change dialog.

A workflow is a set of statuses and transitions that and object moves through during its lifecylcle
and typically represents processes within your organization. There are individual workflows for the
modules Requirements, Test, Hazard, Reliability and FMEDA. This workflows are binded on to
the listed modules and can only used for the according ones. The workflows will be saved in your
repository and affects all projects. The following table shows which objects of the modules can be

assigned with states:

SOX Modul

Object

State

FMEDA/BOM

Modules, Components

(N} Open
m Reviewed
@ Closed
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Requirements Modules, Requirements ) New

In Progress
Dene

W Verified

Tested

@ Closed

3 Rejected

U Rejected Verified

Test Test Case m New

In Progress
g Active
n Inactive
(3 Rejected

Test Run ) New

[N Approved
a Executing
E Archived
R] Rejected

Hazard Ratings @ Unrated

Rated
Reviewed
R] Rejected

Customizing Workflows

Workflows can be customized to your desire. You can define or edit transitions, states or actions.

[8] SOX Workbench
File Edit | Administratio indow Help

User Administration

Change Password

Edit state machines L E Standard Workflow
#+ Edit activities E TCM Workflow
B RM Workflow
B TCM TestRun Workflow
B HAWorkflow o

fig. Open Workflows
For opening the workflows
1. Click on the menu point Administration.
2. Choose Edit state machines.

3. Select your desired workflow.
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» The selected workflow will be opened.

5 Note

]
Edits at workflows are not saved automatically. Be sure to click on Save (=] or (Ctrl + S) if you
are leaving the workflow editor. A (*) symbol in front of the workflow name displays changes at
the workflow which aren't already saved.

B Standard Workflow 7

Standard Workflow B
= Transitions = Transition graph
B open Reviewed @ Closed
B Cipen Eeview e
[0 Revewed Open Chose &) Open
@ciosed  Open
- States
o Mane oon Col
1 cpenttsteld Ogen [M]
Frviewed e
2 ieeeattitdd  Revewsd [v] s (@ Closed
3 cosetsted  Closed @
w Actions
o Mame Rates s (B
1 opendctionid Open
2 revvemicteeld Feaew
3 closeAotieald Chese

fig. Workflow Editor

The workflow editor is simmilar to all workflows and is divided into the following parts:

Transistions [1]
+ Transitions

m Open Feviewed M Closed
[ Open Review Close
0 Reviewed Open Close
@ Closed Open

fig. Transition Matrix

In the transistion matrix you can edit the transitions and consequently set actions between two statuses.
After you have created a new state and action you can click in the empty cell between two states and
choose the desired action.
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States [2]

- States
1D Mame
1 openStateld Open
2 reviewStateld Reviewed
3 closeStateld Closed

Icon

Col

fig. State Matrix

In the state matrix you can organize your states for the current workflow. You can create, delete and

provide them with custom icons, colours, description and set them as initial state.

Create a new state:

Click on the plus icon ( o )at the state matrix.

» New rows will be added to the state and transition matrix and a new state object will be added

to the transition graph.

2. Enter a unique ID at the ID column (Recommendation: name + State + Id).

3. Enter a name at the name column.

4. Make a double-click into the cell at the icon column.

» The Icon selection dialog opens.
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FE Icon zelection | | (=] | 2

Please zelect an icon

active.png *

I archived.png

@ closed.png
done.png

[@ executing.png

) inactive.png
iNprogress.png

) new.png

=g pview.png
rated.png

3 rejected.png

W rejectedverified.png

0 reviewed.png

tested.png

@ unrated.png

) verified.png i

m

[][#)

DK

?ﬂ\ [ Ok ] ’ Cancel

LS -

fig. Icon selection dialog.

In this dialog you can find all default SOX states icons. With the plus symbol ( - ) you can add
icons (.png) from your system. The icon size (16x16) should not be exceeded. With the x symbol

(x ) you can remove a selected icon from the SOX database.
5. Select your desired icon and click OK.
6. Make a double-click into the cell at the color column.
This color will be set as background color for the according object at the defined state.

7. Activate the checkbox at the initial column for setting the according state as starting state when
creating a new object. Initial states can't be deleted.

8. Optionally, enter a description for the according state.

— A state with the defined properties was created and added to the states matrix, transition matrix
and transition graph.
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Actions [3]

 Actions

1] Marme Roles Systs

1 openfctionld Open
2 reviewdctionld Review
3 closefctionld Close

fig. Actions Matrix

In the action matrix you can define new actions, which are necessary for trigger a transition between
to states.

Create a new action:

Click on the plus icon ( i )at the action matrix.

» A new row will be added to the action matrix.

2. Enter a unique ID at the ID column (Recommendation: name + Action + Id).
3. Enter a name at the name column.

4. Make a double-click into the cell at the roles column for giving a SOX user the permissions for
executing the according action.

5. Optionally, you can activate the checkbox at the auto on change column. If the auto on change
function is active, every change and edit at a object leads to the transition which is assigned to
this action.

— A new action was created and added to the action matrix, transition graph and can be selected at
the transition matrix.
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Transisition Graph [4]

+ Transition graph

1 Open |
' Actions

/

ﬂ Reviewed @ Closed

States

fig. Transistion Graph

The transition graph displays the worklfow as a diagram. You can move the statuses for designing the
structure of the diagram to your desire.

Importing/Exporting Workflows

: : . ' N E23 :
With the buttons in the right upper corner, you can export (— ) or import ( ) workflows in SOX.
The workflows will be saved as .sxcat which is a SOX catalogs format and XML as base language.

The Trace Matrix

The trace matrix shows the relations between all the objects in your project.

You open the trace matrix by clicking on the icon in the menu bar:

S0X2 Workbench

File Edit “/ Diagram Papyrus Variants Administration

"L:,J B o E E 4 1wy 7 [F Selectvariant v <7 Operation mode @

Window Help

fig. Icon Trace Matrix

Then the trace matrix opens. Here is an example:
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o= DEMD_SDX2 »3.0_PowerWindow V1.3 2™ - = 0

Trace Matrix

Row filter

Column filter

=} = || E ; E alﬁ‘ﬁ rﬂ"‘
£ = 5 2|2
2l |3 %3 2|
E :: = 2
5 E8 & 8
2 .5 5558
48 =8 3|8
2 ] E I = & i
L] g E ¥ 2 & |=
= T IlaE s <
ABREHEIHERE
w | 2 e l2 | g2 w|=
£ . 1528833
e w2 < E E o
Fals &8 ks = s
& |0 A S F -E R L R
B EE R & ® 8 @
1 | By Hazards
5 | @\ safey Goals |
9 # . Tasks
17 | = X PowerWindow-RM.stm.sem |
97 | '=[S01]Document
168 [ 3F [HAL] HA_PowerWindow |
181 ® = i[FMEAL] Powerdindow-FI...
231 | =% [FMEDAL] FMEDA_PowerWi... |
289 ®3.[FTAL] FTA Document FTA ..
347 | ¥ 2. [BOML] BOM_PewerWindew |

| Collapse all Rows | Expand all Rows | | Collapse all Columns | | Expand all Columns |

7 Filter | (24 Trace Matrix|
- E PowerWindew-FMEA | [p# PowerWindow I3

fig. The Trace Matrix

Click on the plus signs in the rows and columns to expand the columns.

You can also use the Collapse... and Expand... buttons below the table to show or hide rows.

You can find these abbreviations in the table:

E - Equals relation

5 - SysML Satisfies relation
EF - Effects relation

A - Action traces

A - SysML Allocate relation

SR - Safety related
T - Task traces

fig. The abbreviations in the Trace Matrix
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Notice that in the table the colors of a cell fade to white either to the left or to the right. This indicates
the direction of the relationship:

[ = DEMO_SOX2 13.0_PowerWindow V13 53

Trace Matrix

Row filter

Colurmin filter

17
18
15
24
28
33
47

48

49
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181
231
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F&E Tasks

RE1] Introduction
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RE1D] Powver window
RE15] Electric connectio...
RE29] Control unit
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e

[OS®[RETE] System Requireme..
EN )
e
X

(1% PowverWind ow-RM sim.srm

IRE30] Control unit

Power supply

Processor

E
He

Pulse generator
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Shunt

nsor devices

HA_PowerWindow

o
o
2
=
=
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=
=
G
=

FREDAL] FRAEDA_P owierWi..

FTAL] FTA Docurnent FTA ...
BOM1| BOM_PowerWindow

FMEAL] PovverWindow-Fh...

S01) Docurment

HAL |

®[RETT] Vehicle Driver Requ...

# @ |RES?| References
+%®[RETE] Safety Requirements

L

"
%

HEE
HER
B

¥ o5 Hazards
= Sefey Goals

) (ASILB) [SG1] Ensure the "sa...
W (ASILC) [5G2] Ensure the chi..,
W) (ASILB) [SG3] Ensure ventilat...

B Tasks

= 2, PowerWindow-RM.srm.srm
3 4= [5D1] Document

33 [HAL] HA_PowerWindow

&l w3 [FMEAL] PowerWindow-FM...
1% | [FMEDAL] FMEDA_PowerWi...
@ 2 [FTAL] FTA Document FTA ...

=3, [BOML] BOM_PowerWindow

[Collapse all Rews [E:pnnd all Row:] ICollap:eaIl Columns] I Expand all Columns]

7 Filter | g8 Trace Matrix

= PowerWindow-FMEA | 68 PowerWindow £1 |

fig. A Relation in the Trace Matrix

To find more easily what you are looking for, there are filtering options:
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om DEMO 5042 3.0 PowerWindow V1.3 E:C . = m

Trace Matrix

~ Row content filter = @ [ % |~ Column content filter EmES
» [V o= Documnent [501] + [ o= Docurment [501]
v [V g Hazards b [V Hazards
> & .‘. PowerWindow-RM.srm_srm b [# ... PowerWindow-BM.srm.srm
. @15 HA_PowerWindow [HAL] » @13 HA_PowerWindow [HAL]
> [¥] =EE PowerWindow-FMEA [FIEAL] » [#] =EE PowerWindow-FMEA [FIMEAL]
B i? FMEDA_PowerWindow [FIEDAT] ; )| FMEDA_PowerWindow [FIMEDAL]
> IEL FTA Document FTA_PowerWindow [FTAL] "ﬂ FTA Document FTA_PowerWindow [FTAL]
- [F] 5. BOM_PowerWindow [BOML] > [¥ &« BOM_PowerWindow [EONML]
[ ﬂ Safey Goals b [¥F v Safey Goals
s [ Tasks 5 [ [ Tasks
= Row type filter T-f rl "-_-",, ~ Column type filter E‘ l__ Je
v P SafetyGoal - & v SafetyGoal -
W % SystemElement -,_ [#] & SystemElement L
7 ¢ Function 3 [ ® Function r
| * Malfunction + # Malfunction m
¥l & HADocument ¥ & HADocument
] «i« BOM [¥] =i« BOM
¥ 53 Medule = + 5% Medule -
= Row trace filter E |__| Js | = Column trace filter E [: “4_;
/| E - Equals relation - [¥] E - Equals relation s
[¥] 5 - SysML Satisfies relation [¥] 5 - SysML Satisfies relation
'V EF - Effects relation 2 . EF - Effects relation i
| & - Action traces 1 [ A - Action traces T
WA - SyshL Allecate relation | 4 ] A& - SyshIL Allocate relation A
7] SR - Safety related 7| SR - Safety related
| T . Tack trares i | o T - Task trares =

7 Filter| Jgd Trace Matrix

= : PuweMindow-FMEA-i'ﬂ PowerWindow &

fig. Filter for the Trace Matrix

Above the table there are text filters for the rows and for the columns.

When you click the "Filter" tab at the bottom you can filter the rows and columns for content, type
and traces:

Click on the check boxes and go back to the trace matrix.

The matrix is now filtered.

Icons in SOX
Icons for SOX Modules

Icon Description
E Workbench
Je System Design module

Requirements module

-
.f Hazard module
= FMEA module
al FMEDA module
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Icon Description
3 FTA module
ol SOX project

Icons for Views

Icons Description

lL"j Clipboard
Repository

B- Model Explorer
E3 Catalogs
i Dynamic Help
= Object list
2 Task Assignments
= Project Tasks
oy Traces
W Failure net
e Function net

Failure net explorer

PSS

Project safety goals

Structure content

- FIT Details
H
i Properties view
7 Temperature Profiles
& Mission Profiles
&l
v Failure rate catalogs
# Failure mode catalogs
& Overview
ke Diagnoses view
BL|

Relationship matrix
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Icons Description
picd Form sheet

Control Plan

Risk Matrix

Malfunction Analysis

=]

Pareto Analysis

|

Diagnoses

Miniature view

Variant Matrix

Icons in Views

View Icon Description
various views = Minimize view
various views 5 Maximize view
various views 5 restore view
various views - Link with editor
various views e Add object
various views type fiter text Text filter
various views (=] Suspect marker

Clipboard ; Clear clipboard
X
Clipboard % Remove selection from clipboard

Traces view

=

Show outgoing references

Traces view %: Show incoming references
Model Explorer E Toggle Advanced Model Explorer
Model Explorer ﬁ Customize Model Explorer
Model Explorer 2 Sort elements

PSS M Hide prevention actions
PSS 40 Hide detection actions
PSS = Hide service actions

@l
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View Icon Description

PSS i Hide operation actions

PSS 4 Hide construction actions

PSS 3 Hide tasks

PSS ") Hide safety goals

PSS a Hide requirements

PSS . Hide malfunction

PSS . Hide functions
Properties view r* Pin to current selection

Object list view

Sort by safety level

Task Assignments view

Switch to horizontal layout

Task Assignments view

Switch to vertical layout

Editor FMEA & FMEDA . Functions on/off
Editor FMEA & FMEDA - Malfunctions on/off
Editor FMEA & FMEDA 0 Safety goals on/off
Editor FMEA & FMEDA . Requirements on/off
Editor FMEA & FMEDA 3 Tasks on/off
Modules view - Hide components
Functions view " Hide diagnoses

Project tasks view

B

Switch to horizontal layout

Project tasks view

Switch to vertical layout

Icons for Catalogs

Icon Description
Failure mode catalo
Ed g
A Failure rate catalog

Function catalog

Machine catalog

8 &8 &

Malfunction catalog

.F'

Rating catalog
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Icon

Description

E7

System element catalog

Icons in the Reliability Module

Icon Description
Component module
. Component
- imported component
- changed component
- deleted component
o Failure mode

Icons in the FMEA Module

Icon

Description

C)

Comment

¥

System element

Function

Malfunction

Connected function

Action group

Construction action

Operation action

Service action

Prevention action

Detection action

Safety goal

Process characteristic

Product characteristic

% Security function
e Interface function
o Government function
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Icon Description
Edit significance rating
7 Edit classification
Form sheet

k

Control plan

. Requirement
& Task (active/rejected/proposed)
2 Task (inactive/proposed)
a
Jﬁ' Edit Safety Goal Assignments

Icons in the RM Module

Icon Description
0 Safety Goal
™ Requirement
Requirement Attribute
& Requirement Type
< Type Definition

Element linked with Requirement

F | A

Safety goal linked with Requirement

o Open Status Impact Dialog

Icons in the HA Module

Icon Description
e Comment
Variants
14
. Function
. Malfunction
0 Safety goal
& Hazard
5 Combined situation
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Icon Description

L Effect

Relationship matrix

Motivation
Icons in the FMEDA Module
Icon Description

c) Comment

o Operation modes

s Variants

. Function

. Malfunction
Safety goal

# Failure mode catalogs

- Component module

. Component

- imported component
- changed component
- deleted component

- Failure mode

Icons in the FTA Module

Icon Description
~ OR

b=l

- AND
L

= VOTING
Lmj

Base event

House event

Intermediate event

Page break

|| O] O

Failure model
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Other Icons

Icon Description
o Copy
EES|
” Delete
Bug Import
B Export
= Collapse
Expand
R Open preferences
c) Comment
o Operation modes
I Variant
= Task (active/rejected/proposed)
& Task (inactive/proposed)
R Preferences

Decompose ASIL level
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FMEA

Failure Mode and Effects Analysis.

The FMEA module of SOX supports you in the risk analysis according to VDA 6 and AIAG.

Here you can create nets of elements, function nets and failure nets, define actions and rate objects.
You can work with different variants and operation statuses.

You can link information with other SOX modules.

The FMEA analysis tools include the risk matrix, malfunction analysis and Pareto analysis.

You can create form sheets and control plans.

In this help guide, you will learn about the customizable user interface and the many ways to complete
a task.

An easy step-by-step guide will help beginners of SOX to quickly get familiar with the software.

Step-by-Step Guide

In this chapter you will learn the basics of the module, while creating a simple FMEA, from start to
finish.

We recommend going through this guide and actually performing all the steps. Performing a simple
FMEA from start to finish with SOX will give you a real understanding of the software.

This chapter requires knowledge on the basic SOX principles and standard views described in the
chapter Workbench.

Creating a new FMEA File

Precondition: A SOX project was created.

1. You start in the repository view in the workbench perspective. Here, right-click on the FMEA folder
in your project.

fil )
AT

Repository =R

2 ¥ DEMO_SO2_w3.0_PowerWindow V1.2 [/]

- (= DESIGN

= AM
5 Mew v [=] Mew FMEA File
I e [= Mew Folder

[ % SO Project
@ g Import.

Export...
#H  Delete Delete
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fig. New FMEA file from repository
2. Choose New > New FMEA File.

» The "New File" dialog opens.

[®] New File = = [

Create new FMEA
€3 Pleassfill in all mandatory fields

Target folder Projects/Demo_S02 _v3.0_PowerWindow_V1.4/FMEA Browse...
Filenarme

Roct Element [m]
Document Type [PRDDUCT ']
Ratings Catalog ['u'l:l.ﬁ Ratings catalog (EN) 'r]
Description

'l::' nish [W]

fig. "New fil"e dialog
3. In the now opened dialog, click on Browse... next to "Target folder".
4. Choose the desired folder.
5. Enter a name for your file.
6. You need to define a system element that acts as the root of your FMEA.
a) Define a new root element by entering a name for it.
b) If you already have an element in your project that you want to use as a root element: Choose
an existing root element by clicking on Browse... next to "Root Element" and clicking on your
element of choice in the list.
7. Choose the type of FMEA that you want to create ("PRODUCT"; "PROCESS" or "DESIGN").
8. Choose the ratings catalog. (Later, in the view Catalogs, you can also define your own catalogs.)
9. Write a description of the file (optional).
10.Click on Finish.
11.In the alert that opens, click on Yes to open the editor in the FMEA perspective. (If you previously
marked the check box to "Remember..." and clicked No, you have to open the perspective in the

menu bar: Windows > Perspectives > FMEA.)

— A new FMEA file has been created and opened.
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Creating System Elements

5 Note

There are multiple views in which you can create new objects. The result will always be the same,
regardless if you do it in the FMEA editor or another view.

1. Right-click on the root element.

s *DEMO._S0X2 3.0 PowerWindow V12 &3

> lam Root
2 P 1
@ lam Re
Mew L4 I @  Mew systern element Ctrl+5hift+G
Add from Model b | 4 Process element
Edit system element Enter S|l BRI
@  Save element to new FMEA & |[firocct chaaactenshc
% Process characteristic
5 Copy Ctr+C % Mew Security Function
& Delete Delete | % Mew Interface Function
' Mew Gouvernement Function
i Openformsheet *
= Operation modes r ® Mew Requirement and Trace
Comvert b g Assign new Task Crl+Shift+ T
+ Expand all
= Collapse all
Show structure layer 4
Zoom 3
Filter r

1% Open preferences

Properties Ctrl+Enter

o PowerWindow-FMES | w3 Mew FMEA 51

fig. New system element

2. Choose New > New system element.

» The "Add new system element" dialog opens.
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Add 2
Add new System element to Vehicle with power window

@ Vehicle with power window

Add @ System element () Process element Function

Mame

Sequence number override i

Description -

System element | Vaniants

Child objects
[ type filter text

@ Power Window

Catalog

type filter bexdt
@ Contral Unit *
@ Position Sensor
@ Power Supply
& Power Window =
@ Pressure Sensor
@ Processor

&

#

Sensor Devices —
Shunt =

'-.?:' Save 82 Mew (0.3 Cancel

fig. "Add new system elemen"t dialog
. In the first line, "Add", make sure "System element" is selected.

. Enter a name for the new system element.

. Decide whether you want the sequence number of the system element to be determined
automatically by SOX with a consecutive number. You can enter your own sequence number
(optional).

. Type a description into the "Description" box (optional).

. If you are working with variants in your project, you can assign the new system element to a variant.
Click on Variants and choose one (optional). (See also the chapter Working with Variants.)

. If you want to add another system element, click on Save & New.
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9. When you are done adding elements, click on OK.
— The new system elements have been added.

Now add lower level system elements: Just repeat the process, starting with a right-click on the parent
system element.

Adding Functions to a System Element

5 Note

There are multiple views in which you can select a system element and add functions to it: The
FMEA editor, the structure content view and the PSS view. The result will always be the same.

1. Right-click on the system element.

..'- *DEMO_S0X2_v30_PowerWindow_ V1.2 &1

> Lam Root

[ < lam Root [SE1Z]

New b & Mew system element Ctrl+5hift=G
Add from Mode » Process elernent
Edit system element Ente B Lol clion SabE
%  Save element to new FMEA 9 Product charactenistic
& Process characteristic
B | Copy Cirle C g Mew Security Function
K Delete Delete | @ Mew Interface Function
...- Open formsheet % MNew Gouvemement Function
= Operation modes » & PMew Reguirement and Trace
Convert » g Assign new Task Ctrl+Shift+T
[+ Expand all
= Collapse all
Show structure layer L]
Zoom 13
Filter 13

‘% Open preferences

Properties Ctrl+ Enber

fig. New function
2. Choose New > Function.

» The "Add new function" dialog opens.
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Bdd &3]

Add new Function to Vehicle with power window

@ Vehicle with power window

Add () System element () Process element @ Function

Mame

Sequence number override i

Description -
Function type Furnetion -

Function Variants
Child objects
[ type filter text
# Ventilate Passenger Lar

# Ensure the "safety cut off mechanism” to prevent clamping of limbs
# Ensure the child protection (max. opening = 50%)

Catalog
- type filter text

Control the window [ifter

»

Detect clamping force while raising the window

m

Detect window posttion

Ensure funchionality for lowering the window
Ensure funchionality for raising the window

Engure max, opening of window while child pretection is active

-
L]
L
# Detect window position and clamping force —
.
-
L]
-

o PO SOy S -1 s - PPN - [N Iy N ORG-SR g 1

'@ Save 8t Mew 0K Cancel

fig. "Add new functio"n dialog
. In the first line, "Add", make sure "Function" is selected.
. Enter a name for the new function.

. Decide whether or not you want the sequence number of the function to be determined automatically
by SOX. You can enter your own sequence number (optional).

. Type a description into the "Description" box (optional).
. Choose the function type (function, diagnosis, safety function, product characteristics, process
characteristics). The standard type is "function". Choosing "diagnosis" adds another tab to the

dialog, giving you the option to add more attributes regarding diagnosis.

. If you want to add another function, click on Save & New.
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9. When you are done adding functions to this system element, click on OK.

— The functions have been added.

Further explanation of the "Add Function" dialog:

Under the tab "Functions" you can see if there are other functions already added to this system element.

Under the tab "Variants" you can assign the function to an existing variant (if you already have variants;
see also the chapter Working with Variants). Under "Catalog" you can see all functions of your project.

Adding Malfunctions to a Function

5 Note

There are multiple views in which you can create new objects or edit them. The result will always
be the same, regardless if you do it in the FMEA editor or another view.

1. Right-click on a function.

o = DEMO_S0X2 v3.0_PowerWindow ¥W1.2 &2

> |am Root

4 % lam Root [SE12] ]
# Function2l e
Mew k I *  Mew malfunction Ctrl=Shift+ M

Add from Madel ]

# Mew Regquirement and Trace
Edit function Enter | & Assign new Tosk Ctrl+Shift+T
o«  Edit classification

Copy Ctrl+C
o Delete Delete

= Operation modes ¥

Convert k

+| Expand all
= Collapse all
Shiows structure layer *

Zoom k
Filter k

% Open preferences
Properties Ctrl+Enter

fig. New malfunction

2. Choose New > New malfunction.

» The "Add new malfunction" dialog opens.
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e

Bdd &3]

Add new Malfunction to Ventilate Passenger Car

# Ventilate Passenger Car

Add @ Malfuncticn

Mame NOT Ventilate Passenger Car

Sequence number override i

Description -

Palfunction | Var'lanis|

Child objects
[ type filter text

#® Passenger car not ventilated

® Passenger car ventilated without request

Catalog
[ type filter bexdt
# Child protection failed (window opening > 50%) *
# Detecting wrong clamping force value while raising the window =
# Detecting wreng position and/er cdlamping force
® Detecting wrong window posttion
& Meacuring wreng current (too high)
® Measuring wrong current (too low)
# Mo power supplied to the window lifter when power was requested il
0l . . . — e | -

@ Savedifew | [ 0K |[ Cancel |

fig. "Add new malfunction dialog
3. Enter a name for the new malfunction.

4. Decide whether you want the sequence number of the malfunction to be determined automatically
by SOX. You can enter your own sequence number (optional).

5. Type a description of the new malfunction into the "Description" box (optional).
6. If you want to add another malfunction, click on Save & New.
7. When you are done adding malfunctions to this function, click on OK.

— The new malfunctions have been added.
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Connecting Functions/Malfunctions

Creating a function net and creating a failure net both work the same. You connect a function with
another function (or a malfunction with another malfunction respectively) with drag & drop:

1. With the mouse cursor over a function, press the left mouse button and hold it.
» The function is highlighted with a yellow background.

2. Move the cursor over the function that you want to connect it with.

N

. ol
P> Next to the cursor a rectangle and a plus sign appear.

3. Move the cursor to the left and to the right: You will notice that the function’s background becomes
yellow either to the left or to the right side. To connect a function with a lower level system element,
the background has to light up on the right (facing the function it connects to).

[ 4 & C004 [SE_S]
4 ®C004 [FN_1]

® cpens [MF_1]

4 s Power supply [5E_4] =

4 & Supply window lifter with power (5V) [FN_10] ey

. . . , &
Mo power supplied to the window lifter when b
power was requested [MF_10]

[ 4 & C004 [SE_6]
4 & CO04 [FN_2]

# shorts [MF_2)

4 % C004 [SE_T]
4 ® C004 [FN_3]

# drift [MF_3]

fig. Connecting functions

4. Release the mouse button.

» The icons next to the two functions” names change: They now also have two smaller dots,

pointing to the other function. %
— The two functions are now connected.
Do the same with the malfunctions.

Now that you have connected the (mal)functions, you can see them (and work with them!) in other
views:

The Function net explorer and Failure net explorer:

The Function net explorer and Failure net explorer show hierarchical structures (top-down) of the
system elements and functions / malfunctions.

The Function net / Failure net views:

These two views show how a function or malfunction is connected to others. Just double-click on a
function / malfunction in the editor and the respective view shows how it is connected to the others.

For more information on these views, read the respective chapters:

Function net view
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Failure net view
Function net explorer

Failure net explorer

Editing the FMEA Structure
Moving Objects

In the FMEA editor you have the possibility to restructure the objects. For this you can change the
position of system elements, functions and malfunctions with drag and drop.

You can also move several objects at once. For this you need to hold the Ctrl key, click on the elements
you want to select and then drag them to the desired target position.

Copying Objects
In order to copy objects, you have the following possibilities:
* In the editor you can copy an object with drag and Ctrl + drop. You need to drag the selected object
to the desired position and then press Ctrl when you want to drop the object. In that way a copy
will be saved at the target location.

» Right-click and choose the options Copy or Paste.

* Select the object you want to copy. Press the key combinations Ctrl + C in order to copy an object
and Ctrl + V to paste it again at the desired location.

Within the PSS you can make copies in the same way.
» With Drag and Ctrl + drop you can also copy objects from the PSS to the editor.

« It is also possible to copy several objects at once. Select the desired objects while holding pressed
the Ctrl key and then copy them.

Deleting Objects
In any view, you have the following options to delete an object:
 open the context menu with a right-click on the object and then click on Delete.
* select the object by clicking on it, then press the Del key.
You can select multiple objects at once by pressing the Ctrl key while selecting further objects.
When deleting there will always appear the "Refactoring" dialog, which informs you of the changes

regarding the objects’connections in the SOX project. Using the check boxes, make sure that only the
desired objects will be removed, then click on Finish.

Deleting Connections between Functions/Malfunctions

After you created a function net or failure net (see Connecting Functions and Malfunctions) you can
delete connections between (mal)functions in the function net view and the failure net view.

Here you can delete connections in two ways:
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* open the context menu with a right-click on the line between two (mal)functions and then click on
Delete.

« select the line by clicking on it, then press the Del key.

Adding Safety Goals to a Function

Precondition: The "Project safety goal"s view needs to be open and contain safety goals. If the view
is not already open, click on Window in the menu bar, then Show view > Project safety goals. Usually
the safety goals are defined in the Requirements module, but you can also add new safety goals here
by right-clicking in the "Project safety goal"s view.

Use drag & drop to add a safety goal to a function:

1. In the Project safety goals view, click on your safety goal and hold the mouse button.

2. Move the cursor to the desired function.

P> Next to the cursor, a rectangle and a plus sign appear.

4 4 Window lifter [SE_2] -
yOpen window if max alloped
2% pen window if ma ie

FelrethE “edfe oot
“exceeded [FN_13] E
*
Window naot opening when maxd Tam
orce is exceeded [MF_15]

fig. Adding safety goal
3. Release the mouse button.

— The safety goal is added to the function.

Adding Action Groups

5= Note

There are multiple views in which you can create new objects or edit them. The result will always
be the same, regardless if you do it in the FMEA editor or another view.

First you add an action group to a malfunction. Action groups consist of construction actions, operation
actions, service actions, and each of those have prevention actions and detection actions. After that
you rate the actions and add tasks to them.

Adding a new action group:

1. Right-click on a malfunction.

74



FMEA

| ¢ = DEMO_SOX2_v3.0_PoweriWindow V1.2 55

= lam Root

4 @ Lam Root [SEL2]
4 ® Function2( [FU2)]
@ Malfunction33 [MFI1
Mew ¥ | 4 Assign new Task Ctrl+Shift+T

Add from Model ¥ |E4  Mew Adtion Group

Fd  Action Groups G

Edit Erter |
+  Edit significance rating
& Edit classification

= Copy Ctri+C
¥ Delete Delete
Operation modes J
& Expand all

—  Collapse all

Show structure layer ¥

Zoom J
Filter J

% Open preferences
Properties Ctrl+Enter

fig. Context menu on malfunction
2. Choose New > New Action Group.

» The dialog "New action group" appears.

New action group (=]
New action group
€3 1D must not be empty

Marme
Abbreviation
| Assign to all malfunction on the same level
=
':3) 0K Cancel

fig. "New action grou'p dialog
3. Enter a name for the new action group.

4. Enter an abbreviation. It is restricted to one character. The abbreviation is meant for the table in the
project tasks view. There it will be the name of a column, allowing easy authentication.

5. With the check box, decide if you want to assign the new action group to all malfunctions on the
same level.

6. Click OK.
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> A triangle appears next to the malfunction. * -~
— A new action group has been added and been assigned to the malfunction.

If you did not assign the new action group to all malfunctions of the same structure layer, you still
have the option to do this afterwards:

Right-click on an action group, then choose New > Assign to all malfunctions of the same layer.

SOX offers you the possibility to use revision states multiple times once they have been established.
In that way, you can assign one action group to several malfunctions.

Adding an existing action group:
1. Right-click on a malfunction.
2. Choose New > Action Groups and then your desired action group.

— The action group has been added to the malfunction.

Rating Malfunctions and Actions

The following ratings are possible:

® significance rating (or severity rating) for malfunctions (S)

L

prevention rating (or occurrence rating) for actions (O)

o detection rating for actions (D)
Rating Malfunctions
5 Note
The ratings that are available depend on the ratings catalog that you chose.

Editing the significance (or severity) rating of a malfunction:

1. In the editor or any other view, right-click on a malfunction.
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New 3
Add from Model 3
Edit Enter

Edit significance rating

# Edit classification

Add safety level
& Edit Safety Goal Assignments
[E Copy Ctrls C
#  Delete Delete
Show in ¥

Operation modes r

=
& Expand all
B

Collapse all

Show structure layer »
Zoom ¥
Filter »

*'._:; Open preferences
Properties Cirl+ Enter
Preferences

fig. Context menu on malfunction

2. Choose Edit significance rating.

» The dialog "Properties for Malfunction" opens.
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Properties for Malfunction Safety cut off mechanism failed o [3 |3
type filter bext null Bl - -
Mafuncticn
Significance rating (70 Undefiniert  Ausserst schwerwiegender Fehler, der die Sicherheit beeintrichtigt
O lods e Enbutuns s Voschiten v
2: Gering
3 Gering
(1 d: MaRig
~ 5: MaBig
~ B: MaBig
T:Hoch
& Hoch
%: Sehr Hoch

@ 10: Sehr Hoch

l Restore Defaultsl . Apply J

Ok | l Cancel ]

)

fig. Dialog significance rating
3. Choose a rating.
4. Click on Finish.

— The malfunction now has a rating.

Classifying Malfunctions and Functions

You can add a classification to a cause of failure. If you do so, you can then see the classification in
the form sheet.

Adding a classification:

1. Right-click on a function or malfunction.
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New 3
Add from Model 3
Edit Enter

7 Edit significance rating

#  Edit classification

Add safety level
&  Edit Safety Goal Assignments

[E Copy Ctrl+C
#H  Delete Dielete
Show in 3
&/ Operation modes 3
| Expand all
= Collapse all
Show structure layer 2
Zoom 3
Filter 3

’._:; Open preferences
Properties Ctrl+Enter

Preferences

fig. Context menu on function/malfunction
2. Choose Edit classification.

P The classification dialog opens.
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Properties for Malfunction Safety cut off mechanism failed o= = @
type filter bext null o - - -
Malfunction
Significance rating @ MC Mot classified
Classification s
cC
PC
0 5C
) PEC
l Restore Defa ultsl Apply J
'?,» Ok | l Cancel ]

fig. Dialog classification

3. Choose from one of the following:

NC: Not classified

S: Safety compliant

CC: Critical characteristic

PC: Potential critical characteristic

SC: Significant characteristic

PSC: Potential significant characteristic
4. Click OK.

— A classification has been added.

Rating Actions
To rate the actions in your new group:
1. Click on the triangle next to the malfunction.
You see the assigned action group(s).
2. Click on the triangle next to the action group.

» The list of actions expands.
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3. You will see three types of actions: "construction actions", "operation actions" and "service actions".
Each of the three are divided into "prevention action" and "detection action". Choose one and make
a right-click on it to open the context menu.

Mew »

S Edit prevention rating
¥ Edit detection rating

+| Expand all

=] Collapse all
Show structure layer L]
Zoom 3
Filter »

1% Open preferences

fig. Context menu on action types

4. Choose Edit prevention rating.

» The dialog for the occurrence rating opens.
5. Choose a rating.
6. Click OK.
7. Right-click on Detection action.
8. Choose Edit detection rating.

» The dialog for the detection rating opens.
9. Choose a rating.
10.Click OK.
11.Make sure you repeated all this for construction actions, operation action and service action.

— Your actions now have a rating.

Adding Tasks

You can assign tasks to all objects (system elements, functions, requirements). These are shown in the
window "project tasks". This is especially important for the actions.

5 Note

There are multiple views in which you can create new objects or edit them. The result will always
be the same, regardless if you do it in the FMEA editor or another view.

Adding a new task:
1. Right-click on an object.
2. Choose New > Assign new Task.

P The dialog "Assign new task to: ..." appears:
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Task

Asszign task to: Safety cut off mechanism failed

©
2

Mame |

Deseription

Task
Status
Priorty
Created
Last modified
Target date

Finished

inactive
REDTUNM
Sep 27, 2016
Sep 27, 2016
Sep 27, 2016
Sep 27, 2016

(E| | ) | ) |

Assignee

2

) (&)

Finish l Cancel J

3. Enter a name for the new task.

4. Enter a description (optional).

5. Set the status.
6. Set the priority.

7. Set the correct dates.

8. Assign a responsible person.

a) Choose an existing one from the drop-down menu.

b) Or create a new one by clicking on the plus sign.

9. Click on Finish.

— The task has been added.

fig. "Assign task to

The icon of a malfunction changes when a task has been added: * .8

All tasks are shown in the view "Project tasks".

Creating a Form Sheet

2" dialog

You can create a form sheet for system elements. If you have a process FMEA, read about control plans.
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Creating a form sheet:

1. Right-click on a system element.

Mew [
Add from Maodel ]
Edit systern element Eriter

@ Save element to new FIVIEA

B Copy Ctrl+C
¥ Delete Delste
e  Open formsheet
&4 Operation modes >
Convert ¥
+ Expand all
= Collapse all
Show structure layer 3
Zoom 3
Filter B

vy Open preferences

Properties Ctrl+Enter

fig. Context menu on system element
2. Choose Open form sheet.
» The "Form sheets" dialog opens.
3. a) Click "Select existing" to choose from existing form sheets.
b) Click "New" and enter a name for a new form sheet.
— The form sheet editor opens.

You can go back to to the normal FMEA editor using the tab at the bottom of the editor. You can close
the form sheet by clicking the x button in the form sheet tab at the bottom of the view.

You can get a more detailed description of the form sheet editor here.

Opening the FMEA Analysis

SOX supports the analysis of FMEA including a risk matrix, evaluation of malfunctions, and a pareto
analysis. To start the analysis perform the following steps:

1. Go to the repository view in the workbench perspective.

2. Right-click on your FMEA file.
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Mew 3
Open [
Open with b=

FMEA Sy=tem Elements

Fename document I .“E FMEA anzlysis
FH  Variant Matrix

Import...
Export...

X EFE

Delete Delete

Document properties

fig. Context menu on FMEA file

3. Choose Open with > FMEA analysis.
— The editor has changed to the FMEA analysis.

Note that you will see these tabs at the bottom of the editor:

f= Risk matrix| ®) Malfunction analysis | 1) Pareto analysis
] EDEMG_EN_FMEA_Windquiﬁer u':! DEMO _EM_FMEA Windowlifter 23

Use these tabs to navigate between the risk matrix, the malfunction analysis and the Pareto analysis,
and to go back to the FMEA editor.

Working with the Risk Matrix

Here is an example of a risk matrix:

w'® DEMDEN Wind ol e R HA FIEA FREDA FTA 5002 VEL 33: =

Risk matrix n 7
n Riskmatrix

DEMO_EN_FMEA_WindowlLifter
Wallramentand &5, €, 0]

Red q
elow 1
RediGreen a
e 14
S £]

+  MaFunction Functian Syitern ehemert: Acticm Clumsilication  Significance rating OQC) DiC) FPHICH G0 D43 AMMGOIQ OIS DIS RAMNSIFD FIO ED

L - Detecldampinglorce .. Fememeasuement  Mallnshrmenst . NOT CLASHFL. n 1 5 L] 2 5 L1 a a o

9 - Detectwindow postian  Poskion sensor Mflnshrsnst.  NOT CLASRFL. 1 1 ) b 2 L] () a a o
Measuring wrarg cunent I, Memure comentef win.  Shunt Mailnshrmense . FOT CLASSIFL. 4 1 5 ] 2 L] 4 a a4 o
FARRBITING wAOr UNENE (1., | Wesune cumsntol win., | Fhunt Mallrahmenst. | HOT CLARHFL. it} 1 3 % 2 [ wl o 9 0
Mo pover wapplied 1o the v, Supply windew Hinrwi.  Poweraweply Mailnshrrenet.  SAFETY S COW. 4 L § M 1 & 4 L] L} o
ot etecting the climgng . Detect damginglonse ., | Fare meamrement  Msinshrenst,  MOT CLASHFL. 8 18 n 2 8 ul ¢ 0 0
Mot detecting wins peiili. Delectwindew pesition Peaion aemer Mallnshrrenat . MOT CLASSIFL. % 1 5 n 2 & n L] L] o
Poswer transshars 1 o ErGues swinching the paw,  Canbraler Mallrnshmenst.  NOT CLASSFL. 4 1 ) b 2 a u a a o
Windaw cpening - Emue mo mindowep.-  Controler Mailnshmenst . NOT CLASSIFL. n 1 5 L] 2 & 0 a nl] o

Cearn 9“ Sekectedi 1
| Fisk st | [ 8] Pda K rection anakysis | M Parsto nabsis
= £ DEMID_ B FMES Wincawdifter| = Contred urit| [ DEMI_EM FRaEQ Windawditter 5

fig. Risk matrix

The x-axis [4] shows the severity and the y-axis [1] shows the occurrence probability rating.

Directly below the risk matrix, there is a table summarizing the key figures of the malfunctions. If this
table is not visible, make the view bigger by clicking and dragging the lower line further down.
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The first six columns of the table are: malfunction, function, system element, actions, classification,
significance rating.

Then you can see the occurrence rating, detection rating and RPN for the assigned construction actions
[5], for the operation actions [6] and for the service actions [7].

Below the table, there is a counter [2] showing the number of malfunctions that are shown in the table.
Filtering options for the table:
+ Directly above the table, there is a filter [3] where you can enter text to filter for certain objects.

* You can click on a square in the risk matrix. (De-select the square by clicking on one of the white
squares.) You can select multiple squares at once by holding Ctrl while clicking.

* You can click on the filter button in the right upper corner of the view. This opens the "Choose
action groups" dialog.

Note that in the preferences menu you have options to adjust the size and to hide columns. You can also
change the style of the risk matrix from the VDA style (red, yellow and green) to the RG style (red and
green). You can change the detection value split for the RG style. You can decide which squares of the
risk matrix have which color. You do this by selecting a square, and then clicking on one of the buttons
labeled with a color name. You can select multiple squares at once by holding Ctrl while clicking.

A right-click in the table below the matrix opens a context menu:

cal Goto

Configure table

Reset to default

Optimize column widths
v Show texdt filter

Export table

Export selection

* GoTo

Opens the FMEA editor and shows the selected object.
* Configure table

Opens a dialog with check boxes that can show or hide certain columns.
* Reset to default

Resets your choice about which columns you wanted to show or hide.
* Show text filter

Here you can show or hide the "Enter filter text" field above the table.
* Export table

This exports the table to Excel.
» Export selection

Opens the selected part of the table in Excel.

For a better filtering possibility for your malfunctions, go to the Malfunction analysis by clicking on
the tab Malfunction analysis at the bottom of the view.
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Evaluating Malfunctions

The malfunction analysis (or malfunction evaluation) gives you the possibility to conduct a detailed
search for elements with the help of different filters.

To use the filters, collapse the filter options by clicking on the plus signs.
The filtered data will be displayed in the table below.
Enter your data and then click on the button "Filter" to get the results.

In the first filter block, you can filter for malfunctions. You can also filter for classification or S rating.
For this you need to enter a range you want to filter at the respective places. You can use the signs <
(smaller), <= (smaller or equal), > (bigger), >= (bigger or equal) or = (equal).

It is also possible to filter the malfunctions according to the respective actions. This is what the filter
in the middle is there for.

There you can also decide, whether you want to filter for construction and/or operation and/or service.
The following criteria can be used here: A rating, S rating and RPN. You can again choose one of the
comparing signs and enter a corresponding value.

In the last filter block, you can filter for malfunction tasks. You have the following possibilities:

Name, state with or without comparing signs, priority with or without comparing signs, responsible,
created (period of time), last changes (period of time), deadline (period of time) and completed (period
of time).

Performing a Pareto Analysis

The last element in the lower tab of the FMEA Analysis is the Pareto analysis.

With the help of a Pareto diagram, from a multitude of problem causes you can extract those problem
causes which have the strongest impact. You can see the importance of a cause directly in the diagram.

In your diagram you can see the RPN, the risk share and the revision state A (B).

If you move your mouse over the diagram, the values will be shown directly. If you click in the diagram,
the respective element will also be highlighted in blue in the table.

Below the diagram, there is a table with the malfunctions. You can filter this table by entering a certain
word into the filter field above it.

Note that you have the option to filter the results by clicking on the filter button in the right upper
corner of the view. This opens the "Choose action groups" dialog.

A right-click in the table opens a context menu:

oal GQoto

Configure table

Reset to default

Optimize column widths
v Show text filter

Export table

Export selection

Here you have the following options:

* GoTo

86



FMEA

Opens the FMEA editor and shows the selected malfunction.

* Configure table

Opens a dialog with check boxes that can show or hide certain columns.

* Reset to default

Resets your choice about which columns you wanted to show or hide.
* Show text filter

Here you can show or hide the "Enter filter text" field above the table.
* Export table

This exports the table to Excel.
* Export selection

Opens the selected part of the table in Excel.

Note that there are options regrading the pareto analysis in the preferences menu: You can adjust the
x- and y-axis and change the labeling of the axis and the diagrams title. You can also show grid lines.

User Interface

Below you see all the standard views in the FMEA perspective. Remember that you can always open
views by going to the menu bar and clicking Window > Show View. You can also rearrange the views

with drag & drop.
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[1] FMEA editor

fig. FMEA perspective

[2] Structure Content View / Clipboard / PSS / Failure net explorer / Function net explorer
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[3] Project safety goals
[4] Failure net / Function net

[5] Model Explorer / Catalogs / Object list

FMEA Editor

The FMEA editor shows all process- and system elements of an FMEA document. You can also see
the associated functions, malfunctions, product features, process features, diagnosis and the project
safety goals. It is possible to create and edit all objects right here in the editor.

Note that you can edit some general settings for the FMEA editor in the preferences menu:

You can choose the width of the boxes representing the elements. You can enable animations. You can
show comments as a tool tip: If you activate this, every comment will be shown as an overlay tool tip
when the mouse cursor is above an object in the editor.

Here you see the elements and how they are connected.

If you double-click on an element, all the structure layers to its left disappear. Show them again by
clicking on the names of the elements that are shown in the left upper corner of the editor:

E.g.:

S0X2 Workbench
File Edit *J Diagram Papyrus Variants  Administr

QUYL EER Y Ve

o™ DEMO_SOX2 v3.0_ PowerWindow V1.3 i1 ..'- Mew

I » Vehicle with pow,., * Power Window > Control Lingt

You can show or hide the elements to an element’s right by clicking on the + or - sign:

4 o Control Unit (A5I1LC) [SE4]

a M Contrel the window lifter (ASILC) [FUB]
:l:'.i‘."in:l-::m control not werking [MFL2]
s Window control works out of spec, [MF13]

& Control unit [RE20]

The other objects that are associated with the elements (functions, malfunctions etc.) are shown
beneath each element.

You can collapse and expand the list of objects under an element by clicking on the triangle in front
of the name:

Control Unrt (ASILC) [SE4] =
Fl h(chrrnl the window lifter (ASILC) [FUE]
:l; Windeow control not weorking [MFLZ]
. \Window control works out of spec. [MF13]

& Control unit [RE30]

In the right upper corner of the view you find these filtering options:

® Show/Hide functions

*  Show/Hide malfunctions
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v Show/Hide safety goals

®  Show/Hide requirements

7| Show/Hide tasks

The Context Menu

Clicking with the right mouse button anywhere in the editor and also in views (e.g. the function net
and failure net views) will open the context menu. In it you will find a lot of different options, ranging
from the adjustment of the editor (e.g. zoom) to working with elements (e.g. adding new functions).

First we will look at the options you get when right-clicking on an empty space. Then we will look at
the options you get when right-clicking on certain objects.

Options when making a right-click on a free space

When making a right-click on a free space in the FMEA document, you will get to choose from several
options, which are also available when selecting an object:

[+ Expand all

= Collapze all
Show structure layer k
Zoom k
Filter k

4 Open preferences

fig. Context menu on free space

Expand all

Expands all children of all system elements.

= Collapse all
Collapses all children of all system elements.
* Show structure layer

Here you can select which structure layer will be displayed.

[ [+ Expand all
[=] Collapseall
I Show structure qul:r I ¥ Structure layer 1
Zoom L4 Structure layer 2
Filter N Structure layer 3
Structure layer d
% Open preferences Structure layer 5

fig. Show structure layer
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Structure layer 1

Structure layer 2

Structure layer 3
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. * 1 parts not placed prq;’.:rl}'
[MF_E]

b g 1 mid [MF_14]

4%

1.2 Drive two screws to -
secure side support [SE_3]
Y. 1.2.a serew size is comect
[Fi_3]
1 m3 [MF_3]

51.2.b Final screw depth

[Fr_11]
» g 1 screw depth wrong [MF_9]

)

4 4 1.2.1 Measure Torgue [5£_5]
4 ® af7 [FN_10)
® al m7 [MF11])

2 1.21.b drive torque on
©erew [FN12)

1 falze turning power
S ar )

e h [FR_16]

1.3 Drive three serews to

A W oo ann et [£_8]

£1.3.5 Serews seated sub-
4 gsh (FMLT5)

g 1 Screws not seated properdy
[WIF_16]

e Zoom

fig. Example of structure layers

Here you can zoom in or out in the respective view, depending on the chosen factor.

¢ Filter

Here you can decide which kinds of elements are shown in the FMEA editor. This can make it easier
for you to get a clear overview. You can also access these filters as buttons in the upper right corner

of the FMEA editor.

[#] Expand all
=] Collapse all

Zoam

Show structure layer

Filter

fa Open preferences

Hide functions

¢  Hide malfunction
Hide requirements
Hide tasks

EE =

* Show/Hide functions

* Show/Hide malfunctions

Show/Hide requirements

-

J Show/Hide tasks

fig. Filter
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* Open preferences

Select this option to open the preferences menu.

Options when making a right-click on a system element

Right-click on a system element in order to access the following options:

Mew b | @ Mew systemn element Ctrl+ Shift+G
Add from Model ¥ | 4 Process element
Edfit oy element Enter & Function CtrlsShift+F
e et e EL R, % Product charactenistic
@ Process characteristic
Add safety level Ml e Sertuity Femictice:
ﬁ Edit Safety Goal Assignments 2 | New Interface Function
@ Copy Ctrl+C | g Mew Gouvernement Function
#H Delete Delete & Mew Requirement and Trace
Show in b | & Assign new Task Ctrl+ Shift+ T
"-'"i e T D . £}  Mew comment Ctrl+Shift+C
= Operation modes ¥
Convert 3
+  Expand all
= Collapse all
Show structure layer L
Zoom k
Filter ¥
T4 Open preferences
Properties Ctrl+Enter
Preferences

fig. Context menu on system element

¢ New

# System element

Here you can create a new system/process element. Alternatively, you can also create a new
system element by using the key combination Ctrl + Shift + G.

More information can be found in the chapter Creating System Elements.
@ Process element

Here you can create a process element. This is done in the same way as you create a system
element.

* New function

Here you can add functions to a system element. Alternatively, you can also use the key
combination Ctrl + Shift + F to create a new function.

More information can be found in the chapter Adding Functions to a System Element.
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e’ . .
L Product characteristics

Adds a product characteristic to the selected system/process element.

-

Process characteristics

Adds a process characteristic to the selected system/process element.

G
% New Security Function

Adds a security function to the selected system/process element.

New Interface Function

Adds an interface function to the selected system/process element.

%

New Government Function

Adds a government function to the selected system/process element.

Requirements and trace

Assigns a new requirement to the selected element. More information on this topic can be found
in the chapter Creating new Requirements.

Assign new task

Assigns a new task to the selected element. Alternatively, you can also use the key combination
Ctrl + Shift + T in order to assign a new task.

More information on this topic can be found in the chapter Assigning a new Task.

£ New Comment

Adds a new comment to the selected element. More information on this can be found in the
chapter Comments.

Alternatively, you can also select the object, then use the key combination Ctrl + Shift + C to
insert a new comment.

Or you select the object, go to the properties view, then Comments. Then click on the plus sign
in the upper right corner of the view.

Edit system element
Select this option in order to edit the system elements you have created.
Edit

With this option you can edit the selected system/process element. Clicking on this option opens
the characteristics dialog of the system/process element.

Alternatively, you can also edit your system element by using the Return key.

¥ Save a system element as a new FMEA
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Choose the location in the project where you want to save the document.

Copy
Choose this option in order to copy the selected object or system/process element.

Alternatively, you can also copy the selected system element by pressing the key combination Ctrl
+C.

% Delete

Choose this option in order to delete the selected object or system/process element.

It should be taken into consideration that the children of the object will also be deleted.
Alternatively, you can also delete the selected system element with the Del key.

Form sheet editor

Choose this option in order to open the form sheet editor. Here you can add or edit further
information on the FMEA project .

More information on the form sheet editor can be found in the respective section.
Control plan

This is only visible for process elements. Choose this option to create a control plan.

Operation modes

By choosing this function, the operation or service of the selected element is included or excluded,
depending on the respective selection.

Convert
With this option, you can convert a system element into a process element or a process element
into a system element.

+ Expand all

— Collapse all
Show structure layer
Reduces the view to the selected structure level.
Zoom
Lets you zoom in or out in the respective view, depending on the chosen factor.
Filter
Hide or show different system/process elements.
Properties

Opens the properties dialog.

“% Preferences
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Choose this option to open the preferences dialog.

Options when making a right-click on a function

MNew k

Mew malfunction Chrl+Shift=M

& Edit classification ®  Mew Fequirement and Trace

Edit function Enter Aszsign new Task Ctr+Shift+T

Mew hyperlink Ctrl+H
£ Mew comment Ctrl+ Shift+C

g &

[E Copy Ctrl+C

Paste Chrl+W
¥ Delete function Delete

=+ Expand all

= Collapse all
Show structure layer »
foom »

=  Operation modi *
Corvert »

Filter L

Properties Ctrl+Enter
Document properties

14 Preferences

fig. Context menu on function

¢ New

* New malfunction

Creates a new malfunction for the selected function. Read more on this in the chapter Adding
Malfunctions to a Function.

Alternatively, you can also use the key combination Ctrl + Shift + M to create a new malfunction.

New Requirement and Trace
Assigns a new requirement to the selected element. More information on this topic can be found
in the chapter Creating new Requirements.
Assign new Task
Assigns a new task to the selected element.
Alternatively, you can also use the key combination Ctrl + Shift + T to assign a new task.

More information on this topic can be found in the chapter Assigning a new Task.

£ Comment

Adds a new comment to the selected element. More information on this can be found in the
chapter Comments.
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Alternatively, you can also use the key combination Ctrl + Shift + C to insert a new comment.

@ Edit classification
Edits the safety classification of the selected function.

If you have chosen a safety classification, an abbreviation of the selected classification will be shown
in front of the edited function.

Edit function
Opens the dialog for editing the selected function.

Alternatively, you can also edit your function by using the Return key.

Copy
Choose this option in order to copy the selected object or system/process elements.

Alternatively, you can also copy your selected function by using the key combination Ctrl + C.

# Delete
Choose this option to delete the selected function or functions.

Alternatively, you can also use the Del key to delete your function.
+ Expand all

— Collapse all
Display structure level
Reduces the view to the selected structure level.
Zoom

Lets you zoom in or out in the respective view, depending on the chosen factor.

Operating mode

By choosing this function, the operation or service of the selected element is included or excluded,
depending on the respective selection.

Convert

Convert into a process characteristic

Converts the selected function into a process characteristic.

Convert into a product characteristic

Converts the selected function into a product characteristic.

* Convert into a safety function.
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Converts the selected function into a safety function.
* Properties

Opens the properties dialog of the function.
* Open Preferences

Choose this option to open the preferences dialog.

Options when making a right-click on a malfunction

Mew L4
Add from Model b

B Edit Safety Goal Assignments
Edit Enter

#  Edit significance rating

& Edit classification
Copy Cirl+C

#  Remove significance rating
x

Delete Delete
= Operation modes »
+  Expand all
] Collapseall
Shiow structure layer L4
Zoom ]
Filter C

1% Open preferences
Properties Ctrl+Enter

fig. Context menu on malfunction

¢ New

Assign new Task
Assigns a new task to the selected element.
Alternatively, you can also use the key combination Ctrl + Shift + T to assign a new task.

More information on this topic can be found in the chapter Assigning a new Task.

74 New Action Group

Choose this option in order to create a new group of actions (or measures). Read more on this
in the section Adding Actions.

4 Action Groups

Choose this option in order to integrate your selected malfunction into a group of actions.
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£ New comment

Adds a new comment to the selected element. More details on this can be found in the chapter
Comments.

You can also insert a new comment by using the key combination Ctrl + Shift + C.
Add from Model

If you added an object in the System Design module, you can quickly add this object to another
object in the FMEA module here. See: Adding from Model

" Edit Safety Goal Assignments

Assign or remove safety goals from the selected element.
Edit
Opens the "Edit" dialog.

Alternatively, you can also edit your malfunction by using the Return key.

@ Edit significance rating (severity rating)

If you have added a rating catalog to your FMEA, you can edit your S rating here.

@ Edit classification
Edits the safety classification of the selected function.

If you have selected one of these safety classifications, an abbreviation of the selected classification
will be shown in front of the edited malfunction in your editor.

Copy
Choose this option in order to copy the selected object or system elements.

Alternatively, you can also use the key combination Ctrl + C to copy your selected function.

# Remove significance rating

Only visible if the malfunction already has a significance rating.

® Delete
Choose this option in order to delete the selected function or functions.

You can also delete your function by pressing the Del key.

Operation mode

By choosing this function, the operation or service of the selected element is included or excluded,
depending on the respective selection.

+ Expand all
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~' Collapse all

* Display structure level

Reduces the view to the selected structure level.
* Zoom

Lets you zoom in or out in the respective view, depending on the factor chosen.
* Filter

Lets you show or hide different system elements.
* Properties

Opens the properties dialog of the function.

“% Open Preferences

Opens the preferences dialog.

Structure Content View

In the structure content view you can get an overview of the contents (child-objects) of the selected
system- or process element.

Furthermore, you can create and edit new actions, system- / process elements, functions and
malfunctions here.

You can also add tasks (tasks are converted into FMEA measures here) and safety goals. In the header
of this view you will find the following functions:

& Hide / show prevention actions
ﬂfl Hide / show detection actions
&) Hide / show service actions

i Hide / Show operation actions

T %

Hide / Show construction action

Hide / show tasks

v Hide / show safety goals

* Hide / show malfunctions
® Hide / show functions

—' Collapse all
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Hides all layers except for the root element.

You can also use the key combination Ctrl + Shift + Numpad_Divide.

N
= Link with editor

If this option is activated, the structure view will be linked with the FMEA editor. If you then select
an element in the structure view, this element will automatically be selected in the FMEA editor as

well. The same happens if you select an element in the FMEA view.

FMEA Ratings Catalogs

You can create several ratings catalogs or you can edit the existing, active ratings catalogs. The editing
dialog for the rating catalogs can be opened from the Catalog view with a right click on the public

folder:
B Model E [ Catalog 23 . Object] B
= ot W
| B 4
(= Publicl
(= Sys M ewr ¥ | » Failure mode catalog
Import - LJ Function Catalog
ny | Bport. a¢  IEC62330 catalog
3 Machine Cataleg
_*—I Copy SIE LJ Malfunction Catalog
g Rating catalog
2t SMXS500 catalog
L,';] System Element Catalog
fig. Catalogs view.
= Note

The standardized catalogs in the system folder can't be edited.

Edit FMEA ratings catalogs

Select the ratings catalog you want to edit in the list. Afterwards, you can edit the name of the ratings
catalog or modify the descriptions of the individual entries. In order to modify the properties of an
entry, please click on the desired field in the table. You can then directly enter your changes in the
table. Standard ratings catalogs included in the software package cannot be edited. However, they can

be copied and then edited afterwards.

Create, edit, delete ratings catalogs

In order to create a new rating catalog please click on New. Then a new rating catalog with the title
"New rating catalog" is established. This can then be edited according to your needs. In order to delete
a ratings catalog, select the respective catalog in the drop-down list and then click on Delete. Please

bear in mind that there has to be always at least one rating catalog.

Import & export ratings catalogs
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Ratings catalogs can be saved as a file and then restored.

i
To export a ratings catalog, right-click on it, then choose Export -

Click on Export in order to export a ratings catalog.

PSS View - Project System Structure

The Project System Structure view gives you an overview of all documents that belong to your
project. This overview is not limited to FMEA documents, but also includes FMEDA, HA and other
documents.

In this view, you also have the possibility to drag elements to the FMEA or to other SOX modules,
for example the FMEDA.

In the upper right corner you can find the following symbols for the structuring of the PSS:
A*@BBNAW o e BG

& Hide / show prevention actions
e Hide / show detection actions
'# Hide / show service actions

i
e Hide / show operation actions

T %

Hide / show construction actions

Hide / show tasks

v Hide / show safety goals

* Hide / show malfunctions

® Hide / show functions

= Collapse all (Ctrl + Shift + Numpad_Divide)

*| Expand all (Ctrl + Shift + Numpad_Multiply)

=
= Link to editor

. o
View menu

—

Minimize
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Maximize
The PSS:
= Pss = O
A B3P e ¢ e 5 ~
type filter text
()

> c{f Project [Main]

fig. The PSS view
» Safety goals
For a more detailed description, please go to the section Performing a Pareto Analysis.
* Project hazards
Here you see the hazards that are in your projects.
* Project team
Here you will find a list of all team members.

Add a new team member:

When making a right-click on Project team and then on New member, the following dialog will
open:
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"

Add Team Member lﬁl
Add Team Member

Mame

Surnarme

Company
Drepartment
Telephonie(Business)
Telephone(Private)
Iiakile

Fan

Email

Mame Sumarne Cempany

(&

Cancel Save 8 proceed

)

fig. "Add Team Membe'"r dialog

Name, Surname and Company are mandatory fields.

Optionally, you can add the following information: Department, Telephone (business), Telephone
(private), Mobile, Fax, Email.

* BOM

+ FMEA
« FMEDA
* FTA

. HA
= Note

You have to manually save a document first and you possibly also have to update the Project
System Structure in order to get a complete and correct list of all objects of the respective modules.

There are options in the preferences menu for the PSS view regarding FMEA: You can filter what is
shown and you can decide how the view expands when opening it and when adding parts
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Project Safety Goals View

This view provides you with an overview of your project and safety goals summarized in a table. The
following attributes are included: name, safety level, current, safe state, coverage EOT, FTT, FTZI,
FIT, save reduction, warning concept.

By making a right-click on a safety goal, you will get to the following options:

Mew P | Mew Hazard
Edit Enter o] Assign new Task Chil=Shift+T
— 2 MNewh lirke Ctrl+H
B Copy Curle | AR o
) Mew safety goal
#  Delete Delete | gy  New sub safety goal
£ Mew comment Ctrl=Shift+C

fig. Context menu on safety goal

* New

“" New hazard
This will open the dialog "Add new hazard".

= r]

Assign new task

Choose this option to assign a new task or use the key combination Ctrl + Shift + T.

“ New safety goal

This will lead you to the dialog "New safety goal":

i "

Mew safety goal 23
Mew safety goal

Mame

Safe State

EQT

FTT

FTTI

Safe Reduction

Warning Concept

Safety-Coverage 100

Morm 15026262 (ASIL) -
Safety Level QM -

3 - =
'-\_?; (] 4 Cancel Save & procesd
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fig. "New safety goa"l dialog
Please insert the name of the safety goal and the safe state.
Optionally, you can also add the following information:
EOT, FTT, FTZI, FIT, safe reduction, warning concept, safety coverage, norm, safety level.

Clicking on OK will confirm the safety goal and close the dialog, clicking on Save & proceed will
save the safety goal and directly reopen the dialog "New safety goal".

W

New sub safety goal

To assign a new secondary safety goal to a selected safety goal, make a right-click on the desired
safety goal and then click on New sub safety goal.

® Comment
Opens the "Add comment" dialog..
+ Edit

This opens the "Edit safety goal" dialog.

Copy

Choose this option to copy your safety goal or use the key combination Ctrl + C.

# Delete
This automatically opens the dialog "Refactoring".

Here you get information about the consequences and can delete all elements which are linked to
your selected safety goal.

Function Net View

This view shows how a function is connected to others. Just double-click on a function / malfunction
in the editor and the function net view shows how it is connected to the others.

In the header of this view you can choose between the following options:

¥ Hide / show system- / process elements

This option gives you the possibility to hide or show the system / process elements which belong to
a certain function.

* Hide / show malfunctions

This option gives you the possibility to hide or show the malfunctions which belong to a certain
function.

Additionally, you can minimize or maximize the view with the respective buttons.

Note that in the preferences menu under "FMEA" you have filtering options for the function net view
and the malfunction net view.
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Creating Function Nets

There are two possibilities to create a function net. Either in the view "Function net" or directly in the
FMEA editor. Function nets can be created by using the drag & drop function.

Creating a function net in the function net view:

In order to create a new function net, double-click on a function in the FMEA editor first. The
respective function will then be displayed in the Function net view.

Afterwards, you can create the function net by dragging further functions from the structure content
view or the FMEA editor onto already existing functions in the function net.

Here it is important where you drop the functions: If you drop them in the front part of a function,
they will be placed in front of the function, if you drop them in the rear part of a function, they will

be placed behind the function.

The functions are then all linked:

2 Failure net | G Funetion net 3 (] Properties | & Task Assignments | | Project Tasks| ¢ Traces %= O

fig. Function net view

Creating a function net in the FMEA editor:

Drag a function from within the FMEA editor or from the PSS or structure content view and drop it
onto another function, in order to link them in the function net.

The icons of the functions can change. This shows you whether functions are already included in a
function net or not. The icon shows you how the functions are linked with each other:

* Function has no links

% Function has one or more successors.

" Function has one or more predecessors

- - Function has one or more successors and predecessors
Deleting a link:

Right-click on the link line in the function net and choose the option Delete.

Function Net Explorer

If you have created a function net, this and all other previously created function nets will be displayed
in the function net explorer.
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The Function net explorer shows hierarchical structures (top-down) of the system elements and

functions.
‘% Function net explorer I7 ,“3{ Failure net Encplnret| = %5tru|:ture content E P35 | = 8 |
A milss Qe emyg ~
type filter text
rlh 4 R R R RS
4 {13 ProjectD
4 =3 PowerWindow-FMES
4 @ [3E1] Vehicle with power window{-=>4 | 1-=]

4 @ [5EY] Power Window]-=6| 2-=]
» 4 [584] Control Unit[->3 | 3->]
» 4 [5E3] Senzor Devices[->3 | 2->]
4 X [FUM4] Open window if max. allowed clamping force is exceeded]-=4 | 6= ]
4 M [FUZ] Detect window position and clamping force-=6 | 6-»]
¢ 3 [FLI4] Detect window position]-=2 | 5-»]
» & [FU15] Detect clamping force while raising the window{->2 | 5-=]
1 x [FUE] Contral the windaw [fter->3 | 9-»]
4 X [FU5] Ensure max. opening of window while child protection is active[-» 3 | 4->]
b M [FU2] Detect window position and clamping force-»6 | 6-»]
» oo [FUE] Ensure functionality for lowering the window(-= 2 | §-> ]
» Mg [FUT] Ensure functionality for raising the window{-»3 | 5-2]
& [FLI1] Ventilate Passenger Carl->1| 7->]
& [FU2] Ensure the “safety cut off mechanism™ to prevent clamping of limbs]-»1 | 5-»]
& [FLI3] Ensure the child protection (max. opening = 30%)[-=1 | &->]
& 9 Project Spoiler S0X2 DEMO
= w3 FMEA Spoiler

» w3 Process FMEA Spoiler Plastics

fig. Function net explorer

Failure Net View

This view shows how a malfunction is connected to others. Just double-click on a function /
malfunction in the editor and the failure net view shows how it is connected to the others.

2 Failure net €3 ZRC Function net | (] Properties | 2 Tack Assigaments | 21 Project Tasks| & Traces g -[el=x = 0

Ly [MF17] Poves supplied to the window ter when
= no power was requested] -2 | 1-4]

o [MF3] Safety cut off mechsnism failed (3=10)(- s [MF5] Window nat opening when max. clamping [} [MF15] Window contral works out of spec.|->5]
*=3|1-+] = force is esceeded]->3 | 1-5] L]

=y [MF18] Window opening > 50% while child
¥ protection is activel->2 | 1-»]

I =y [MF21] Meazuting wrong current (teo lew)|->2 |
* s

fig. Failure net view
The icons at the top of the view let you hide certain objects.

Note that in the preferences menu under "FMEA" you have filtering options for the function net view
and the malfunction net view.

Creating Failure Nets

You have two options to create a failure net. One in the failure net view and one directly in the FMEA
editor. You can create failure nets with drag & drop.

Creating a failure net in the failure net view:
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To create a new failure net, double-click on a malfunction in the FMEA editor. The selected
malfunction will then be displayed in the failure net view.

Then you can create the failure net by dragging further malfunctions from the structure content view
or the FMEA editor onto already existing malfunctions in the failure net.

Here it is important where you drop the malfunctions: If you drop them in the front part of a
malfunction, they will be placed in front of this malfunction, if you drop them in the rear part of a

malfunction, they will be placed behind this malfunction.

Creating a failure net in the FMEA editor:

Drag a malfunction from within the FMEA editor or from the PSS or structure content view and drop
it onto a malfunction in order to link it in the failure net.

Note that the icons of the malfunctions can change. This shows you if malfunctions are already part
of other failure nets. The icon shows how the malfunctions are interlinked:

* Malfunction has no link

“ Malfunction has one or more successors

® Malfunction has one or more predecessors

Malfunction has one or more predecessors and successors.
In order to create further failure nets, please go to the FMEA view. Double-click on a malfunction
here. As a result, a new failure net will be shown in the failure net view. In the same way you can
also return to previously created failure nets. In case the malfunction is already part of a failure net,
this failure net will be opened.
Deleting a link:
Right-click on the link line in the failure net and choose the option Delete.
You can automatically create the function net related to your failure net:
Go to the preferences dialog (right-click an empty space in the editor, then click Open preferences)

and then under FMEA > Malfunction net you need to activate the option "Connect functions if
malfunctions connected".

Failure Net Explorer

If you have created a failure net, this and all previously created failure nets will be displayed in the
Failure net explorer .

The Function net explorer and Failure net explorer show hierarchical structures (top-down) of the
system elements and functions / malfunctions.
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%0 Function net explarer | %) Failure net explorer 52 . st Structure content 5 P55 = 0
Ara@ss Qe e 0%

type filter text

4 Project Demo_S0X2_v3.0_ PowerWindow V14
4 =% PowerWindow-FMES
a4 [SE1] Vehicle with pawer window->4 | 1
# 4 [FUT] Ventilate Passenger Carl->

{F1] Passenger car nat ventilated]-=5 | 1
8] Window cannot be lowered|-»4 | 1-2]
Window contral not warking[-=3| 1-=]

Met detecting wandow poshion and)'ar clamping force|-=4
] Window loveered without active request]-»3 | 2-»
11] Windows raised vithout active reguest[-=3 | 1-=]

1F15] Detecting wiong pasilien and/or clamping force[-=4 | &

i: [IAF2] Fn5¢¢|1|'_||:r carventilated without reguest]-> 5

nsure the “safeby cut aff mechanism” to prevent clamping of limibs[-= 1
a, [FU3] Ensure the child protection (mae opening = 30%)[-» 1

Fi Project Spoiler S002 DEMOD

fig. failure net explorer

The Form Sheet editor

The form sheet editor gives you an overview of everything in your FMEA document.
You can edit the objects in the form sheet. You will see these changes immediately in the FMEA editor.

If you have not created a form sheet yet, read this chapter first: Creating a Form sheet.

Filtering and adjusting the Display of the Form sheet Editor

You can change the appearance of the form sheet. In the right upper corner you have to following
options:

c
“ Show comments

Shows or hides the comments

v ASIL/SIL on/off

Shows or hides ASIL/SIL

¢ Elements on/off

Shows or hides the elements

Functions on/off

Shows or hides the functions

Background for tasks on/off

Turns the color of the background for the tasks” status on or off
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Note that there are options in the preferences menu regarding the form sheet editor: showing and hiding
responsibilities and comments and adjusting the layout to fit the window width. You can also adjust
the layout according to the catalogs. You can choose how many levels of effects are shown and how
many levels of the causes are shown.

Editing in the Form sheet Editor

5 Note

When editing values in the form sheet editor keep in mind that they will be changed throughout
the FMEA. Some values are derived or inherited from other values. Changing them will changed
the values in other places in the FMEA, e.g.: In AIAG the S rating of an action is inherited from
the top level malfunction, so changing the S rating of an action will change the S rating of the
top level malfunction.

To change the name of an element in the form sheet, double-click on it. The "Edit..." dialog opens.
Change the name of the element and confirm your change by clicking on OK.

A drop-down menu opens when you double-click on ratings, dates, task statuses. Click on one entry
in the drop-down list to assign this choice to the object.

Responsible persons are linked with the employee catalog in the catalogs view. So if you want to set
responsible persons to prevention and detection actions you have to create a employee catalog.

Just like in the FMEA editor, you can create new objects, e.g. add a new malfunction to a function.
Make a right-click on an object and choose New. Like in the FMEA editor, the "Add" dialog will open.

Further Information on the Form sheet Editor

The color of the tasks depends on a task’s status:
+ green:
"finished", "proposed/taken"
* yellow:
"active", "reviewing", "rejected”,
* red:
"proposed", "inactive"

Printing form sheets:

You can export a form sheet as a PDF or Excel file. See Printing Form sheets and Control Plans to
PDF and Excel.

The Preferences Menu

You can open the preferences menu either from the menu bar (Edit > Preferences), or by making a
right-click in the editor.

Then the dialog with all the settings for SOX opens:
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o

Preferences o &%
type filter text FMEA =1 - w
Catalegs
SafetyOffice General Editor Settings
Requirements Figure wadth: 300
EEﬂMEA 3 Allow animations
= .
EMEDA n Shew comments as toaltip
FMEDANFMER,
FTA
Reporting

| Restore Qefaults] . Apphy ]

S -

fig. Preferences dialog

When you click on FMEA [1] you can see the general editor settings.

[2] You can choose the width of the boxes representing the elements in the FMEA editor. Possible
values are 100 to 999.

[3] You can make a check mark to allow animations.

[4] You can make a check mark to show comments as a tool tip. If you activate this, every comment
will be shown as an overlay tool tip when the mouse cursor is above an object in the editor.

Click on the triangle in front of FMEA, or double-click in FMEA, then the list expands.

You see that you have options for the form sheet and control plan: showing and hiding responsibilities
and comments and adjusting the layout to fit the window width.

For the form sheet you can adjust the layout according to the catalogs, you can choose how many
levels of effects are shown and how many levels of the causes are shown.

For the "Structure details" view you can choose whether to use the Root S rating and you can filter
the objects for a better overview.

For the "PSS" view you can filter what is shown and you can decide how the view expands when
opening it and when adding parts.

You have filtering options for the function net view and the malfunction net view.

Regarding action groups you have options to decide whether the system will open dialogs to ask things
in certain situations regarding action groups.
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For the risk matrix you have options to adjust the size and to hide columns. You can also change the
style of the risk matrix from the VDA style (red, yellow and green) to the RG style (red and green).
You can change the detection value split for the RG style. You can decide which squares of the risk
matrix have which color. You do this by selecting a square, and then clicking on one of the buttons
labeled with a color name. You can select multiple squares at once by holding Ctrl while clicking.

Regarding the pareto analysis you can adjust the x- and y-axis and change the labeling of the axis and
the diagrams title. You can also show grid lines.

Additional Functionality
Links to other SOX Modules

You can link the FMEA with other SOX modules with drag & drop.

Linking the FMEA with the FMEDA

You can insert a hardware failure or a system failure from the failure net view of the FMEA into
the columns "Hardware Failure" or "System Failure" of the FMEDA by simply dragging the desired
element from the failure net to the respective column.
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fig. Link hardware failure

A dialog will ask if you want to add the effect to the FMEDA or replace it:
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= =

'é' Do you want do add or replace the effect?

Add . Replace I

fig. Dialog "Replace effec”t

Then the "Selection" wizard opens. With the buttons Browse... select the required effects and
functions.

-

==

Selection

Select the Hardware- and Systemfunctions

i Supply window lifter with power (5V
Hardware Function ph p I

Hardware Effect Me power supplied ta the window lifter when power was requested Browse...

System Functions / .
System Effects System functions Systern effects _m
Already linked
Remove |
Mew

™ r
-_\?/ < Back Mext = Einish I | Cancel

fig. "Selectio"n wizard
When you are done, click Finish.

The hardware effect with the respective HE function, the corresponding system effect with the related
SE function and the related safety goals will now be listed in the FMEDA.

Linking FMEA with RM

You can create requirements for each element from the FMEA by right-clicking on them, or you can
drag & drop already existing requirements from an RM document (from your project) into the FMEA.

Note that the cursor changes when it is above an element that you can link the requirement to: Next
to the cursor a rectangle with an arrow inside appears.
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fig. Linking FMEA and RM

If you have dragged a requirement to an element in the FMEA, the respective element symbol will be
marked with a small R. This indicates the link to a requirement in the RM module

Window lifter [SE_2]

%)

.'.'u"'.'ind ow not opening when max, clamping
" ®force 15 exceeded [MF_15]

pen window if max. allowed clamping force is
eeded [FN_13]

Safety cut off measure opens window although
xthe max. allowed force value is not exceeded

[MF_19]

e Child protection [RE_285)

In the "Traces" view you can get an overview of your links related to the selected element

Import-Export of FMEA Files

SOX offers you the possibility to either import existing FMEA files or to export documents created

with SOX. Note that SOX gives you options to fit the import to your needs!

You will find these options in the FMEA editor under the tab File:
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5042 Workbench
Edit < Qiagram Papyrus Variants A

Closge Ctrl+W
Close All Ctrle Shift+W
Save Ctrl+5
Save All Ctrl= Shift+5
Print Ctri+=P
Switch Workspace ¥
Restart
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Export J
Decurment properties
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Importing FMEA Files

Import an already existing MSR FMEA document, either through the menu bar or in the repository
view.

Go the repository view in the workbench perspective, then make a right-click and choose the option
Import. This will open the "Import" wizard:

[ import = [@]=
Select \

[2=2]
Select an import source:

type filter text

4 = 50K
] Catalog
» 1 FMEA MSR Impart
oni FTAlsograph Import (Structure XML)
?ﬁ Irnpert 500K Project
i Impont SOX Repository Preject
,.',-.. Requirements [mport (ReqlF 1.0.1, RIF 1.1a, RIF1.2)

'@ < Back Einish Cancel

fig. "Impor"t wizard

Choose "FMEA MSR Import", then click on Next >.

114



FMEA

Now you can select an FMEA document in XML format. Afterwards, the FMEA documents created
within this file will be displayed. By selecting one of these documents, you can then import the file.

This dialog also offers the following check boxes:
Malfunction nets

Malfunction nets will be imported.

Check input

The input of the selected document will be checked.

RPNs

The Risk Priority Number of the document will be adopted.

Add tasks to

The tasks of the imported document will be adopted. You can then decide which layer the tasks shall

be assigned to.

Exporting FMEA Files

You can export the currently selected document as an MSR FMEA document. In the menu bar, go to

File > Export MSR FMEA.

This opens the following dialog:

The actions to export

Please select the cutput file and actions to export.

Files
[¥] Construction actions
[] Operation actions

|¥] Service actions

,

:
d

[Browse.

Cancel

fig. MSR export dialog

Here you can define the output location for the file you want to export. Furthermore, you can decide

whether and from which layer actions will be exported.

Saving a System-Process Element as a New FMEA

Saving one of your system- / process elements as a new FMEA:
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1. Right-click on the system- / process element.
2. Choose Save as new FMEA.

3. Select the target folder and the file name.

4. Click on Finish.

— A new, independent FMEA document has been created, which displays your system element as
a root element.

Linking two FMEA Documents

Via the project system structure view (PSS) you can link different documents with each other. You
have these possibilities:

* You can drag a system- / process element from another FMEA document onto one of your current
system- / process elements in order to interlink them.

* You can drag any function from the PSS and drop it onto any desired system- / process element in
order to assign this function to the system- / process element.

All related malfunctions are automatically dragged along as well.

* In the same way you can also drag diagnoses, malfunctions, safety goals, product characteristics
and process characteristics into your existing document.

Using Control Plans

A control plan is a detailed document linking manufacturing process steps to key inspection and control
activities. A control plan lists all product and process inspection points required to deliver a defect-
free outcome, and is essential for maintaining process control over the long run.

A control plan is usually developed based on an existing process or system structure.

Creating a Control Plan
= Note

To be able to generate a control plan, the document type of the structure has to be PROCESS.

To change the document type, right-click somewhere in the FMEA editor. Then select Document
Properties (or in the menu bar: File > Document properties). The properties dialog will appear.
Choose the document type PROCESS. You can also change the document type by right-clicking on
the FMEA project name (under the FMEA file of the project while in the SOX Workbench/PSS view)
and then selecting Properties.
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[®] Properties for o =/
FMEA Document DEMO _EM_FMEA WindowLifter ST v ow
Decument Type |PRODUCT -
PRODUCT

Ratings Catalog PROCESS
Description DESIGM

| Restore Defeuhts| | Apply |

[ o] 4 ] [ Cancel

fig. Document properties dialog

To create a control plan at least one process element must be defined in the FMEA editor. To create
a control plan, go to the FMEA editor and right-click on the desired process element. Then choose

Control Plan. You can also select multiple process elements by keeping the Ctrl key pressed down
while clicking on the process elements.
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L
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[ =
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Zoom ¥
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T% Open preferences
Properties Ctrl+Enter

fig. Context menu on process element

A dialog will appear, in which you can choose between already existing control plans or create a new
one:
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Select an existing contrel plan or create a new cne

Select ewiting

type filter text

@ Mew

Mame processs element36

'?: Einish l Cancel

fig. Control plan dialog

Select an existing control plan or create a new control plan by entering a name. Then click on Finish.
— The control plan opens.
Filtering and adjusting the Display of the Control Plan Editor

You can change the appearance of the control plan. In the right upper corner you have to following
options:

® Show/Hide comments

Shows or hides the comments

¥ Elements on/off

Shows or hides the elements

* Functions on/off

Shows or hides the functions

Background for tasks on/off

Turns the color of the background for the tasks” status on or off

-
i. Show/Hide responsibilities
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Shows or hides the responsible persons regarding control method and reaction plan

Note that there are options in the preferences menu regarding the Control Plan editor: showing and
hiding responsibilities and comments and adjusting the layout to fit the window width.

Editing a Control Plan

In a control plan table you can edit all fields that are already labeled by double-clicking on them.

nn

In the left upper corner of the table you find check boxes for "prototype", "prelaunch" and "production”.

Adding-Removing Process Elements
Adding new process elements to a control plan:
You can add a new element to the control plan in two ways:
- directly in the control plan

- in the FMEA editor by right-clicking on a process (parent) element and selecting New > System/
Process element.

If the control plan is created from the root element, all the changes will automatically be visible in
the control plan.

Removing process elements from a control plan:

You can remove a process element from the control plan by right-clicking on it and selecting Delete
elements.

You can also delete an element by clicking on it and then pressing the del key (delete).
Changing the Name of a Control Plan

You can change the name of the control plan by finding the control plan file in the PSS view and
double-clicking on it.

The control plan file can be found in the PSS view in your project under the name of the FMEA file
and then under Control Plans.

Editing Process Number-Process Description-Machines
Editing the Part/Process Number:

To edit the part/process number directly in the control plan, double-click on the field "Number" in
the control plan. The number will then be highlighted and you can edit it by typing a number. Click
somewhere else on the screen to save the changes.

The process number is automatically generated when you create the project. A corresponding number
is then assigned to the system/process elements and their functions. If you change a part/process
number, the number of all child-elements / functions will be changed and adjusted to the parent's
number.

Adding /Editing a Machine directly in the control plan:

To add a new machine to your process element, right-click on the process element. Then go to New
> Machine.
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Note that machines must be defined in a catalog for assigning machines to the process element.

If the machines catalog is empty click on New. A dialog will appear where you can enter the name
of the machine.

In the "Catalog" field, you can rename any machine by double-clicking on it. You can also delete a
machine by selecting it and then clicking on Delete. To save the changes click on OK.

If you click on Restore Defaults any unsaved changes will be lost.

You can enter more than one machine for each process.

Adding-Editing Characteristics
Adding Characteristics in the Control Plan:
You can add product characteristics by right-clicking on the process element and then on New >
Product Characteristic. A dialog will appear where you can enter the name of the characteristic and
edit it.
To insert a process characteristic, you first have to create a sub-process element (child-element). Then
right-click on the sub-element and choose New > Process characteristic. Product characteristics are
for the element itself, while process characteristics belong to the sub-element.

Editing Characteristics in the Control Plan:

To edit an already existing characteristic you can either click on it and press Return or you can right-
click on it and then click on Edit Process/Product Characteristics.

If you only want to rename the characteristic, you can double-click on it.
Editing Classification

To edit the field "Classification", you can just double-click on it. A drop-down list will appear where
you can choose the classification of the element.

You can also right-click on it and then select Edit classification.
Adding-Editing Specifications
Adding/Editing Specifications directly in the Control Plan:

In order to edit the field "Specification", the system/process element has to have a product or process
characteristic.

To edit a specification, right-click on the field "Specification" and select Edit specification. A pop-
up dialog will appear where you can edit the specification. You can only add a specification if your
process element has a product/process characteristic.
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fig. "Properties for functio"n dialog
Adding/Editing Inspection Equipment directly in the Control Plan:

In order to add an inspection equipment in the control plan, right-click on the field "Specification"
and select Edit inspection equipment.

You can then edit the inspection equipment by double-clicking on it or right-clicking on it and then
selecting Edit inspection equipment.

Adding/Editing Responsibilities:
You can edit the field "Responsible" by double-clicking on it. A drop-down list will appear with your
team members. Then you can select the person, the process is assigned to, by clicking on their name.

You can only edit the field "Responsible" if the field "Specification" is labeled.

Responsible persons are linked with the employee catalog in the catalogs view. So if you want to set
responsible persons to prevention and detection actions you have to create a employee catalog.

Adding Inspection equipments:

Note that inspection equipments are stored in a inspection equipment catalog in the catalog view. So
if you want to assign an inspection equipment you have to create a inspection equipment catalog.

Right-click on the process characteristics and choose New > Inspection equipment. A dialog appears
where you can assign the inspection equipment.

For editing responsible, samples, size & frequency use the inspection equipment dialog.
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fig. Inspection equipment dialog.

Creating and Editing Control Methods and Reaction Plans

Prevention and detection actions can be assigned to process/product characteristics. They will then
become visible in the control plan as control methods (detection actions) and reaction plans (prevention
actions).

5 Note

In order to assign an element characteristic to a control method and/or a reaction plan, you have
to assign an action group first. Action groups can only be assigned to malfunctions.

Entering Control Methods and Reaction Plans using the PSS

You can also enter new tasks using the PSS view. Go to your project and unfold the root element. Then
unfold the element which you want to assign a task to. Find the process/product characteristic and the
corresponding malfunction and right-click on it. Then select New > New Action Group.

A dialog will then appear where you can define a new action group (already defined action groups
will be visible under New Action Group). Now you can unfold the malfunction and there you can
unfold the action group, too. Right-click on Construction actions and then select New Prevention/
Detection action.

A dialog will appear. There you can define the name of the task, and optionally enter a description,
a status (depending on the status of the task, the field in the control plan will be in a different color),
priority, date the task was created/finished and/or deadlines and an assignee. Click on Finish at the
bottom of the dialog when ready. The task will now become visible in the control plan.

Editing Control Methods and Reaction Plans

To edit an already existing control method or reaction plan, right-click on the task in the control plan.
Then click on Edit.

You can also click on the task and then press Return.

Or you can go to the PSS view and there unfold all the relevant functions until you find the
Construction actions. There you can right-click on the action, and then on Edit.
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Printing Form sheets and Control Plans to PDF and
Excel

You can print form sheets and control plans to PDF format and Microsoft Excel.
Printing a PDF file:

Prerequisites: A form sheet or a control plan needs to be open.

1. Go to the menu bar and click on File.

2. Choose Print.

» The "Print settings" dialog opens.

- Print settings [22 |
Print settings

(1) Output format must match the file edensicn.

Output format: [PDF = | [¥] open
File: | Browse... ]
Variant: | vi

Paper Marging in mm
Auto ) Portrat @) Landscape Top: 25 =
Size: | DIN A4 ,] Bottom: 20 :
Left: 25 -

Header/Footer

Right 25 =

|| Header [ Header editing... .

|| Foater [ Footer editing...

&)

Cancel

fig. "Print setting'"'s dialog

3. Choose the output format (PDF or Excel).
4. Choose whether you want the printed file to immediately open after generating the output file.
5. Click on Browse....

» The Windows file manager opens.
6. Choose a folder and enter a name, then click on Save.
7. Choose a variant if you have one.
8. Set the orientation of the content on the sheet and its size.

9. Set the margins.
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10.You can enter text to appear as a header or a footer (optional).
11.Click on Print.

— A new file has been created and saved to the chosen location. If you chose Open, the file will
open automatically.

Printing a file for Microsoft Excel:

This works the same as printing a PDF file except you cannot enter a header/footer or choose a margin.

Inheritance of ASIL Level

If the ASIL level changes anywhere in the SOX project, this level gets passed on along the failure net.
This happens across the different modules of SOX. Here is an example: You change a severity rating
in the Hazard Analysis module. The HA module now calculates a new ASIL level for the associated
safety goal. You have used the same safety goal in the FMEA module, so the new ASIL level also
changes in the FMEA module and it gets passed along the failure net.

Creating new Requirements

To create a new requirement, right-click on a function or system/characteristic and choose New > New
Requirement and Trace.

Requirements consist of a certain number and kind of characteristics and attributes.

These attributes can be summarized as a type of requirement. Every requirement needs to be assigned
to a type of requirement.

To create and edit requirements, the following dialog will open:

pr

= (&2
Mew requirement

Complete the form to create a new requirement.

5.2
Parent: Select |
[ setect]

Type: Select

Variants:

e} -
.x"?. Finish | Cancel

fig. Dialog "New requiremen't

Here you can edit the characteristics of a new requirement. These include:
* Parent node:

Desired parent node of the new requirement. In this field, you can choose between all previously
created requirement parent nodes of the selected project. If there is no selection available, you have
to create a module first.
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» Type:

Desired type of the new requirement. In this field, you can choose between all previously created
types of requirements.

¢ Name:

Name of the new requirement. (This field will be inactive in case the chosen type does not have an
attribute with the name ReqlF.Name.)

» Text:

In case the type of the new requirement allows it, you can enter a text about the requirement here.
* Variants:

Here you can assign the new requirement to a variant.

Complete the process by clicking on Finish.

Operation Mode

In the toolbar you can choose an operation mode (construction, operation, service).
SOX2 Workbench
File Edit “ Diagram Papyrus Varants Administration Window Helg

VY EE® w T Vst o] Opeationmote |

You can include or exclude elements with one operation mode at a time.

That means, in case a malfunction no longer has an effect in operation due to defined diagnoses and
Diagnostic Coverage (DC), this malfunction can be excluded for operation. The malfunction is thus
marked as inactive.

To do that, you go to the context menu (right-click on a malfunction) and click on the option Operation
modes where you can then choose between the following possibilities:

Mew 3 .
Add from Model ¥
B Edit Safety Goal Assignments
Edit Enter
¢ Edit significance rating
4 Edit classification

|:| Copy Ctrl+C

Remove significance rating
Delete Delete

= Operation modes ] Operation include

E Expandl Cperation exclude

= Collapseall Service include

Service exclude

Show structure layer ]

Zoom 3
Filter 3

1% Open preferences
Properties Ctrl+Enter
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fig. Context menu on malfunction
If you have for example excluded a malfunction for operation, this malfunction will be marked with

"(Ox)" before it’s name. When switching to the operation mode, this malfunction will be grayed out
(i.e. deactivated).

Adding from Model

If you added an object (system element, function etc.) in the System Design module, you can quickly
and easily add this object to another object in the FMEA module.

You can do this in the FMEA editor and in all the views:

1. Right-click on the object that you want to add the new object to.
2. Choose Add from Model.

3. Choose the respective object or choose Add all.

— The object from the System Design has been added to the FMEA.

Text Find Function

You can use the text find function by using the shortcut Ctrl + F. This function is possible for the
FMEA Editor, Failure net and Function net.

®] Find N
Find | -
Options

[] Caze zensitive Wrap search
[ Whelewerd  [] Incremental

O Regular expressions

fig. Find dialog.

Activate a checkbox for using different search algorithm.

127




HARA User Guide

Introduction

Hazard and Risk analysis. The HARA module of SOX supports you in listing your security needs and
assembling safety reviews.

SOX provides you with the following norms for determining the safety level according to the level
definitions from each respective norms.

* ISO 26262 Automotive Safety Integrity Level (ASIL)

ISO 26262 Motorcycle Safety Integrity Level (MSIL)

IEC 61508 Safety Integrity Level (ASIL)

IEC 13849 Performance Level (PL)

ISO 25119 Agricultural Performance Level (AgPL)

You can work with different variants and operation statuses.
Step-by-Step-Guide
This guide leads you step-by-step through the creation of a Hazard and Risk Analysis.

Creating a new HARA file

Precondition: A SOX project was created and the workbench perspective is active.

1. Go to the Repository view and right-click on the HARA folder in your project.

fig. New HARA File context menu.

2. Choose New > New HARA File

» The "New HA file" dialog opens.

fig. New HA file dialog.
3. Click on Browse... and choose HARA as target folder.
4. Enter a filename for the HARA file.
5. If you have already created system elements, you can assign them by clicking the Add... button.

» The Add system elements dialog opens.

fig. Add system elements dialog.

This dialog shows all your created system elements of your project [1]. Select the desired elements
and click OK (multiple selection is possible). With the plus icon [2] you can create new system
elements.
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Note

Qi

System elements, functions and malfunctions are necessary for a hazard and risk analysis.
In the chapter System Designer Exemplary Method for Designing the System Structure you
can find more information about designing a system (creating system elements, functions and
malfunctions in the System Designer) and using them for the HARA.

6. Choose the safety level specification according to the Norm.
= Note

Please contact us if you need customized profiles for norm catalogs. If not, choose a (Standard)
profile or leave the field empty.

7. The Description, Objective and Foundation fields are optional and can be used for detailed
descriptions of your hazard document.

8. Click Finish.

— A HARA file will be created and added to the HARA folder.

Creating System Elements

You can create system elements in the Repository and Model Explorer view by adding system elements
to your project. There is also the possibility to create system elements directly at the HARA editor or
using the Add system element dialog which can be opened at the "HARA document properties" or at
the context menu of "Rated system elements" in the Overview view.

The following procedure is an example for creating a system element at the HARA editor.

Precondition: A HARA file was created and is active.

fig. HARA editor tool bar add empty rating.

1. Add an empty rating by clicking the plus icon at the HARA editor tool bar.
» A new row (rating) appears.

2. Make a double-click into the Element cell and type in a name for the system element.
(The drop down menu shows already assigned system elements.)

— The system element will be added as object to your project and assigned to the HARA document.

Creating Functions

You can create functions in the context menu of system elements. The context menu is available in
every view in which a system element exists. For example: Editor, Overview, PSS, Repository,.... You
can also create functions directly in the HARA editor by clicking into the according function cell.

The following procedure is an example for creating a function in the Overview view of the Hazard
Analysis perspective.

Precondition: System elements were created and the Hazard Analysis perspective is active.

1. Go to the "Overview" view and make a right-click on the system element that should be provided
with a function.
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fig. New Function context menu.

2. Choose New > Function.

= Note

A FMEA can be useful for a detailed analysis about possible functions and malfunctions. Select
a system element, click on Create FMEA, choose FMEA as your Target folder and name the
file. Now you can start the FMEA with the selected system element as root element.

» The Add dialog opens.
3. Name the function.
4. Click OK.

— A function will be created and added to the chosen system element.

Creating Malfunctions

You can create malfunctions in the context menu of functions. The context menu is available in every
view in which a functions exists. For example: Editor, Overview, PSS, Repository,.... You can also
create malfunctions directly in the HARA editor by clicking into the according malfunction cell.

Precondition: Functions were created and the Hazard Analysis perspective is active.

1. Go to the "Overview" view and make a right-click on the function which should be provided with
a malfunction.

fig. New Malfunction context menu.
2. Choose New > Malfunction.

5 Note

A FMEA can be useful for a detailed analysis about possible functions and malfunctions. Select
a system element, click on Create FMEA, choose FMEA as your Target folder and name the
file. Now you can start the FMEA with the selected system element as root element.

» The Add dialog opens.
3. Name the malfunction.
4. Click OK.

— A malfunction will be created and added to the chosen system element.

Adding Situation Parameters and Effects

= Note

SOX provides catalogs which contain standard values for the situation parameters. But you also
can define individually catalogs and values. Read the chapter Customized Choice Lists for more
information.

Precondition: System elements, functions and malfunctions were created.
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fig. HARA editor Add ratings button

1. Click the Add ratings button in the editor tool bar
» A new row (rating) appears.
2. Make a double-click into the element cell and select a system element.
3. Make a double-click into the function cell and select a function.
4. Make a double-click into the malfunction cell and select a malfunction.

5. Edit the values of situations by editing the according cell with a double-click into it.
= Note

Manually entered values of the situation parameters will be labeled with a pen and stored in a
catalog which is local to the current project. The local project catalogs can be accessed from
the Catalogs View.

fig. Manually entered value.

Note that content of local project catalogs is only available to the project itself. If you want to
re-use the catalog content it needs to be moved to a public catalog.

fig. Context menu Move to.
Or you can use the "Add permutations" function.
6. Click on Add permutations .

» The permutation matrix definition dialog opens.

fig. Permutation matrix definition dialog

7. Select at least one malfunction (system elements and functions that are assigned to malfunctions)
which should be provided with situation parameters.

Click the Restore last selections button if you want selection settings from earlier permutations.
8. Click on the Add\Remove catalogs button to select the default SOX choice lists.

» The choice lists dialog opens.
= Note

You can also edit the values with clicking the Edit catalogs button. You can make new entries
or edit already existing values. If you are editing values of catalogs which are stored in the
public folder (Global), the changes will be applied in all other projects and documents where
the value is used. The available catalog is displayed in bold letters.

Project catalog: This catalogs are stored together with the project. They are not available to
other projects. If you want to make their content available for other projects you need to move
the content to a public catalog.
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9. After choosing the desired choice list, you can now select the items which are to be considered
for the permutation.

10.Click Next.

» The select permutations dialog opens in which all possible permutations according to your
selection are listed.

11.Select your desired permutations
12.Click Finish.

— All selected permutations will be created and added to the HARA document.

Evaluation of the Safety-/Performance Level

For 1SO26262 (ASIL or MSIL)
Evaluations for S (severity), E (exposure) and C (controllability).
* For IEC61508 (SIL)
Evaluations for S (severity), A (presence), G (avoidance), W (probability of endurance).
* For IECI3849 (PL)
Evaluations for S (severity), F (presence), P (avoidance).
* For ISO25119 (AgPL)
Evaluations for S (severity), E (exposure), C (controllability)

Make a double-click to into the cell to edit the according value. For reason, effect and hazard
parameters there is the possibility to create customized choice lists.

The following procedure shows how to use customized choice lists for reason parameters.
Precondition: A HARA document was created and a rating was added.
1. Double-click into the reason cell.
2. Choose Select choice list...
» The choice list selection dialog opens.
3. Select your desired choice list.
4. Click OK.
» The values of the choice list are now available at the drop down menu of the reason cell.
5. Double-click again into the reason cell.
6. Select the desired value.

— The value for the reason cell and the according E-Value will be added to the rating.

Creating Safety Goals

In the "PSS" view or in the "Overview", make a right-click on Safety Goal and choose New > New
safety goal.
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Or make a right-click anywhere in the "Project safety goals" view.

The "New safety goal" dialog opens:

fig. Dialog "New safety goa"l

Enter at least a name and a safe state. Then click on OK.

The User Interface

Below you see all the standard views in the HA perspective. Remember that you can always (re-)open
views by going to the menu bar and clicking Window > Show View. You can also arrange the views
with drag & drop.

fig. The User interface of the HARA module

[1] HARA editor

[2] Overview / PSS

[3] Project safety goals

[4] Relationship matrix / Properties / Task Assignments / Project tasks / Traces / History

[5] Model Explorer / Catalogs / Object list

The HARA Editor

The HA editor shows a table with malfunctions that are assigned to functions and certain situations.

Then these malfunctions get effects and the effects get hazards. These hazards are then evaluated
according to the norm you have chosen when creating the HARA document:

You add safety goals and then their safe states are shown.

You can rate the priority of each line in the "Priority" column: i star (low), 2 stars (medium), 3 stars
(high priority).

You get a drop-down menu that lets you choose an entry for the cell, by clicking on a cell in the table
and then clicking on the triangle that appears.

if you right-click in the editor, a context menu opens:

fig. Context menu in the HA editor

You can add tasks and comments, and copy the selected element.

With Add rating, a new rating with the selected system element will be added.

With Change State you can change the state of the selected rating according to the state machine rules.
With Delete rating you can delete the selected rating.

With Set "No effect" you can provide the rating with no effect » The rating will be greyed.
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With Transfer ratings to other malfunctions you can transfer the ratings to other already created
malfunction with no ratings.

The Situation Matrix

The situation matrix represents the connection between malfunctions and operational situations and
can be opened with the "Open situation matrix" icon at the HARA editor tool bar.

fig. Icon "Open situation matri'"x.

You can de-select a malfunction from a situation:

fig. Situation matrix.

Click into the check box. The "delete related ratings" alert opens:

fig. Alert "delete related rating"s

The Overview View

The view "Overview" is similar to the "PSS" view, but concentrates on the HA documents.

Here (and in the "PSS" view) you can create new functions, malfunctions. You can also create new
system elements, functions, malfunctions, hazards and safety goals.

Additional Functionality

Customized Choice Lists

Customized choice lists are catalogs for working modular. This means the catalog are stored on the
server (global) and can be used by all users. So if you change this catalogs, this effects on all projects
and documents in which the catalog is be used. But you also can use the catalogs only on your local
system.

fig. Choice list selection dialog.

In this dialog you can select SOX and your created choice lists [2]. Your selection will be displayed
at the according drop down menu of the displayed parameter [1]. With the Add new catalog button
[3] you can create a new choice list.

fig. Catalog editor with choice list.

In this editor you can edit the choice list. The type [2] is necessary to assign the catalogs to the according
parameter.

Table 1. Choicelist Types assigned to Category

Choicelist Type HARA Situation Category

<sox2.ha.place> Place
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<sox2.ha.endangered.persons> Endangered persons

<sox2.ha.driving.dynamics> Driving dynamics

Characteristics

<sox2.ha.characteristics>

For adding new values select the language and click the plus icon on the right.

If you need your values in different languages, you can add your language with a right-click [1] and

New > Language.

fig. Add language dialog.

Type in the country abbreviation and click OK. The chosen language will be added to the catalog.
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Introduction

Calculate required probabilities in the SOX module FTA and track the progress of your analysis with
the possibility to consign a status and to assign tasks. The SOX module FTA provides the possibility,
besides the option to display variants, to take over hardware and system effects of the FMEA or failure
modes from the FMEDA and to link them simply by drag & drop. Sources and effects of risks are
therefore systematically identified and eliminated with appropriate countermeasures (e.g. diagnoses).

Step-by-Step-Guide

Creating a New File

Precondition: A SOX project was created and the Repository view is active.

1.
2.

4.
5.

In the Repository view, right-click on the FTA folder.
Choose New > New FTA File .

» The "New FTA file" dialog opens.

fig. Dialog "New FTA Fil"e

. Click on Browse... to choose the target folder where the FTA file should be saved.
. Choose a filename for the FTA file.

. Choose the Mission Time (in hours) for this FTA.

Assign a Safety Goal for the FTA file. (Can be assigned later)

Assigned hazards can be selected with a check mark. (Can be assigned later)

— An FTA file was created and added to the repository.

Now you can drag & drop the objects from the sidebar to form a fault tree, derive an FTA from an
FMEA or use single failures and components from the FMEA out of the PSS view.

Importing an FTA

The XML structure (gates, events and their relations) of an IsoGraph FTA can be imported for a further
analysis with SOX.

Precondition: A SOX project was created and the Repository view is active.

1.

2.

3.

In the Repository view, right-click on the FTA folder.
Choose Import.

» The Import wizard opens.

fig. "Impor"t wizard

Choose FTA Isograph Import (Structure XML).

4. Click Next >.
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7.
8.

» The wizard switches to its next page.

fig. "Impor"t wizard page 2

. Click on Browse... and choose FTA as the Target folder.

. Click on Browse... and choose an FTA XML file.

Choose a filename for the FTA.

Click on Finish.

— An FTA structure was imported.

Creating a Gate

Precondition: An FTA document is selected and the FTA editor is active.

1.

5.
6.

To the right of the editor, in the column "Palette", click on the desired gate.

» The type of gate is selected.

. Click in the editor.

» The gate dialog opens.

. Choose a name for the gate. This will be the name of the malfunction.

. Write a description (optional).

Click on Color... to adjust a background color.

Click on OK.

— A gate with the malfunction was created.

Creating an Event

fig. Gate dialog

Precondition: An FTA document is selected, the FTA editor is active and gates were created.

1.
2.

To the right of the editor, click on the desired Event.
Click on a gate in the editor.

» The event dialog opens.

. Choose a name for the event.
. Write a description (optional).

. If necessary change the status of the event.

. Click on Color... to adjust a Background color.

fig. Event dialog

. Type in the component life time in hours. This will influence the probability calculations!
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8. Choose Local Failure model to crate a new failure rate value or choose Document to use a
manually created failure model.

9. If necessary choose a common cause failure (CCF).
10.Click on OK.

— An event was created.
Creating a Page Break
= Note

Page breaks are useful to get a better overview over your FTAs. The page breaks will not influence
the probability calculation of the whole system.

1. Inthe editor, right-click on the desired gate/malfunction (not event) where the page break should be.
» The context menu opens.
2. Choose Create page break.

» The page break will be shown as triangle.

3. Double-click on the triangle to open the page break.

4. Double-click on the triangle under the malfunction to get a level above.

Editing an FTA

The FTA can be edited on document, module and object level.

1. In the Repository view, right-click on an FTA document.

fig. Context menu for document properties
2. Choose Document properties.

» The Properties for dialog with th entries "FTA Document" and "FTA module" opens.

Document

fig. Dialog "Properties for FTA Documen"t

In this dialog the Mission Time in hours can be changed. The default value is 1.0E9 from the FIT
calculation. If safety goals have been created, they can be assigned here or in the Safety Goals view.

Module
5 Note

The changes will be active for every FTA document.

fig. Dialog "Properties for FTA Modul"e
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In this dialog the general FTA module properties can be changed.

Object

Right-click on a gate/event and choose Properties.
» The gate dialog opens.
» The event dialog opens.

If only the #ype of the object should be changed, right-click on a gate/event and choose Change gate/
event type.

fig. Context menu for changing gate/event type

Exporting as a Picture

Precondition: The desired FTA is open.
1. Right-click in the FTA editor.

» The context menu opens.

fig. Context menu for exporting diagrams

2. Choose Export Diagram...

» The "Export Diagram" dialog opens.

fig. Dialog "Export diagra"m

Note: You can also export only one object, if you select the desired one and do a right-click on it.

3. Change the export preferences to your desire with the following image formatting possibilities:
* BMP (Windows Bitmap)
* GIF (Graphics Interchange Format)
» JPG (Joint Photographic Experts Group)
* PNG (Portable Network Graphic)
* RLE (Run-Length encoding)

* SVG (Scalable Vector Graphic) - the SVG-File will only be converted properly to PDF if
Inkscape (File -> Save as...) is used - printing the file to PDF (with any tool) did not perform
very well.

Use a higher Scale-factor (Pixel), for a more detailed resolution.
4. Click on OK.

5. Choose a file path.
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— The FTA is exported with the chosen preferences.

Print

Precondition: The desired FTA has to be opened.

1. Right-click somewhere in the FTA editor.

» The context menu opens.

*»  Redo Create page break

h  Print..

Update
Delete

Mew

Export Diagram...

Ctrl+F5

Ctrl=0

2. Choose Print...

fig. Context menu for printing

» The "Print preview and preferences" dialog opens.
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() Custom size:
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Print przview for first pace:
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k! | o
1
Page(=] to print: 2
Change Printer... [ Ok ] [ Cancel

fig. Dialog "Print preview and preference"s
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3. Change the printing preferences to your desire.
4. Click on OK.

— The FTA will be printed with the chosen preferences.

The User Interface

This is the default FTA perspective:

fig. The user interface

[1] PSS view, Project safety goals view

[2] Miniature View of the opened FTA document
[3] FTA Analysis View

[4] FTA Editor

[5] Sidebar

PSS/Project Safety Goals View

The Project System Structure view (PSS) gives you an overview of all documents that belong to the
project.

fig. "PS"S view

The Project safety goals view shows all created safety goals of the project. They can be edited here.

fig. "Project safety goal"s view

Miniature View

The miniature view shows the active FTA or active page breaks. The miniature view is synchronized
with the editor, so you can use the view to navigate in the FTA.

fig. "Miniatur"e view

FTA Analysis View

¢ Minimal cut sets

fig. Minimal cut sets

If the "Filter page" function is active, only the gates and events will be shown which are part of
the active page break.

The Minimal cut sets table shows:

- the gate ID (event ID)
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- the calculated probability
- the calculated importance
of an opened FTA document.

The table can be exported and saved to your system.

fig. Context menu for exporting the table

¢ QGates

Minimal cut sets | Gates | Events

I: Filter page [ Shaw gates without children

Enter filter test

I i - HName Gate type Status

Cownt: D Selected: 0

fig. Gates

If the "Filter page" function is activated by a check mark, only the gates and events will be shown
which are part of the active page break.

If the "Show gates without children" function is activated by a check mark, only the gates without
a base-, house- or intermediate event will be shown.

The Gates table shows the ID, name, gate type and status of an open FTA document.

« Events

Minirmal cut sets | Gates | Events

] Filter page I

Enter filter tesxt

m - Mame Event type Failure rodel CCF Model
Fl | m
Caunt: 0 Selected:

fig. Events

If the "Filter page" function is active, only the gates and events will be shown which are part of
the active page break.

The Events table shows the ID, name, event type, failure model, CCF (Common Cause Failure)
model, status, Fussel Veseley, Birnbaum, criticality.

FTA Editor
Sidebar

« Palette
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[:3 Select

Select individual objects

r
|

L

=1
. Marquee

Select several objects

* Objects
OR The output occurs only if at least
one of the inputs occurs.
'
AND The output occurs only if all of

the inputs occur together.

143




FTA User Guide

VOTING The voting gate used to show
M of N combinations of inputs
causing the output to occur.
I.-..--
1
Base Event The Base Event represents the

inherent of primary failure
mode of a component; a
component failure that cannot
be further defined in detail.
(Primary failure)
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The House event represents an
event or action that is expected
to occur as part of normal
system operation.

House Event
- Ty
- it
Intermediate Event
-~
A
-~ S,
[ ]
e, -
T -~
T .,

The Intermediate Event
represents a failure that is
induced by an external event
or failure. It also represents
a failure mode that could be
developed in more detail if
desired. (Secondary failure)

Additional Functionality

Evaluation

Precondition: The FTA has to be completed until the base events.

1. Right-click on the desired gate.

2. Choose Calculate probabilities.

— The probability of failure for every gate and event will be calculated.

You can see the probability of failure of the undesired event and the input failure event probabilities

in the minimal cut sets view .

The following reliability equations are used to calculate the probability of failure for the base events

(component failure):
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R = E'}'.T

R+0=1

Q=1-R=1-eX

Approximation: Q = AT when AT < 0.001

R = Probability of success (Reliability)
Q = Probability of failure
A = Component failure rate

T = Time interval (mission/component life time or exposure time [h])

Deriving an FTA from FMEA

Precondition: A new FTA document was created and the PSS view is active.

fig. Drag & drop malfunction from FMEA

1. Drag the top undesired event (In this example it is the malfunction "Passenger car not ventilated")
from the PSS view.

2. Drop it into the FTA editor.

» The "Add fault tree" dialog opens.

fig. Dialog "Add fault tre"e

3. Click on Add fault tree to derive the structure from the FMEA.

— The fault tree has been created and is shown in the FTA editor.

fig. Fault tree derived from FMEA

Using Calculated FIT Values from the FMEDA

Precondition: An FTA has been created and the PSS view is active.

fig. Drag & drop component from FMEDA

1. Drag the desired component (Base Event) from the FMEDA part of the PSS view.
2. Drop it on a gate in the FTA editor.

» The calculated FIT value will be adapted.
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In this case you have to make sure that the TF (Total FIT) Failure model on document level is
active.

Creating Failure Models manually

The TF (Total FIT) failure model is the default generated model for every FTA document. Use this
model to adopt the calculated FIT values from the FMEDA/BOM for the FTA. Further more it is
possible to manually create failure models for each FTA document which can be used via drag & drop
or assigned in the properties dialog.

Precondition: The PSS view is active.

1. Open the desired FTA document in the PSS view.

fig. Failure models in the PSS view

2. Right click on Failure models > New Failure model.

» The "Add failure model" dialog opens.

fig. Dialog "Add failure mode"l

3. Choose the failure model type and its values.
4. Click on OK.

— A new failure model has been added to the FTA document.
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Introduction

Create test cases based on your requirements in SOX and pass them to their specific testing tools. Use
guided test runs with workflow and user rights assistance.

Please approach us for specific data outputs. We will adjust the output in XML so you can pass SOX
test cases along to your test tools and read back the status, so as to generate maximum assistance in
the preparation of your project-related traceability.

Step-by-Step-Guide

Creating a Test Specification

A SOX test specification contains a test plan, analysis and test group section.

s B = wf Module 1
Test Plan
—3
BIL
—1
1 TS Tk wst
1 L
..... T T p— s i s, i B - = Ta = Tast Cana
" nace v nyg 21 e -1 .
""" - ;_- TC1-10
m TeL-11
13— 2 Tl -12

Entity count

fig. Structure of test specification.

Precondition: A SOX project was created and the Repository view is active.
1. Open the SOX project in the repository view.
2. Right-click on the Test folder

3. Choose New > Test Specification
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Repository

> ':Eﬁ' Project [Main] [/]
4 ':{ﬁ Automatic Rear Spoiler [Vain] [/]
> I2 « Main [9/13/17 2:26 PM]
» = RM
» = DESIGM
» = HA
= FMEA
= FMEDA
» = FTA
- = BOM
= TEST

g

iy Export...
Rename

3 Delete

Show in

b | = Mew Folder
T SOX Project

. Specification |

F2

Delete

» The dialog "Create new Test Specification" opens.
4. Click on Browse to specify the file location.

5. Enter a filename.

fig. New Test Specification.

6. Choose the Template language (a template for the test plan which helps you to provide your test

plan with all necessary information).

7. Click on Finish.

— A new test specification with test plan, analysis and test groups was added to the repository.

Creating Test Groups

Test groups can be organized at the Hierarchy view of the Test perspective. Test groups are necessary
for test suits and test cases because they are used as containers and root elements.

The following procedure explains how to create test groups at the hierarchy view.
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Precondition: A test specification was created and the Hierarchy view is active.
1. Right-click in the hierarchy view.
2. Choose New > New Test Group.
» The "Add Test Group" dialog opens.
3. Enter a name for the modul.

4. Click on the Browse button to choose a responsible employee for this test group.
= Note

The employee must be defined at the employee catalog. Read the employee catalog chapter
for more information.

5. Click on Finish.

— A test group was created and added to the hierarchy view and the test specification.

Creating Test Cases

Test cases can be stored in test groups or test suites. Test suites are used for sup groups in test groups.
To execute test cases, you have to create test runs and link them with test cases.

The following procedure explains how to create test cases in the hierarchy view or in the editor.
Precondition: A test group was created.

1. Right-click on a test group.
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— £y e | ™
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type filter text
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s [TG1] Test Group 1|
Mew b | k== Test Suite
Edit Enter EM
o Task Ctrl+Shift+T
Copy Ctrl+C
&= Hyperlink Ctrl+H
®  Delete Delete £ Comment  Ctrl+5Shift+C
Show in »
IEI Export
IEI Export selection
Properties Ctrl+Enter

fig. New test case in the hierarchy view.
2. Choose New > Test Case.

» The "Add Test Case" dialog opens.
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{E Add

= =] = |

Test Case

€3 Pleasefill in all mandatory fields

Parent node

Mame

Text

Pre-condition

Expected Result

Post Condition

Test Group 1 e

[] Add further node Do not reset content

@

fig. Add Test Case dialog.

. With the browse button you can change the test group/suite in which the test case will be stored.
By default it will be the test group which was selected.

. Enter a name for the test case.

. Enter a text e.g. which will describe the procedure for this test case.

. Enter a precondition.

. Enter a expected result

. Enter a post condition.

5 Note

The content of the fields (5)(6)(7)(8) are optional and can be edited later. They can be edited
with XHMTL formatting. With a click into the field you'll get a tool bar with all possible
formatting. If there appears no tool bar, change the size of the dialog.

A4 H A DD BR == B B B8 11 &

fig. XHTML tool bar.
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9. Click Finish.

— A test case with all entries was added to the selected test group/suite.

Creating Test Steps

Precondition: A test case was created.

1. Right-click on a test case.

TC1 (N

Mew

€ Change Type

Edit
=7 Change 5tate
5| Copy
£ Delete

Show in

Enter

Ctrl+C

Delete

Test Case

Test Step
< Task Ctrl+Shift+T
&= Hyperlink Ctrl+H
€ Comment  Ctrl+5hift+C

2. Choose New > Test Step.

» The "Add Test Step" dialog opens.

fig. New Test Step.
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Test Step

Parent node Test Case

Text

Expected Result

Post Condition

Pre-condition e

[] Add further node Do not reset content

® | Finish | Cancel

e -

fig. Add Test Step dialog.

. With the browse button you can change the test case in which the test case will be stored. By default
it will be the test case which was selected.

. Enter a text e.g. which will describe the procedure for this test step.
. Enter a precondition.
. Enter an expected result.

. Enter a post condition.

5 Note

The content of the fields (4)(5)(6)(7) are optional and can be edited later. They can be edited
with XHMTL formatting. With a click into the field you'll get a tool bar with all possible
formatting. If there appears no tool bar, change the size of the dialog.
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fig. XHTML tool bar.

— A test case with all entries was added to the selected test case.

Creating Test Runs

Test runs are necessary for executing a defined set of test cases. They also contain information about
results and status of the test run.

Precondition: The Test perspective is active.

1. Right-click into the Test Runs view.

. Test Runs &3 2 Task Assignments | <] Project Tasks | [Z] Properties EL History | ) Project safety goals ﬂclipboard © Suspect Marker
Enter filter text

MName Result ~ Schedule Assignee Duration [s] Priority

o ]

Configure table

Reset to default

Optimize column widths
v | Show test filter

Export table

Export selection

4 I 2

fig. Context menu new TestRun

2. Choose New > TestRun

» "New TestRun" dialog opens.
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r@ Mew TestRun | 23

New TestRun

Mame Mew Test RunZ e

Description | grem ipsum dolor sit amet, consetetur sadipscing elitr, sed diam nonumy =
eirmod tempor invidunt ut labore et delore magna aliquyam erat, sed diam
voluptua. At vero eos et accusam et justo duo dolores et ea rebum)| n

Schedule | September 14, 2017 11:11 AM p_;p}e

Priority Medium o s
Responsible o B

type filter text
Mame Schedule  Status Pricrity Assignee
Mew Test Run  9/14/171... null MEDIUM e
?\' Save & proceed] [ Ok ] [ Cancel

fig. New TestRun dialog.

. Enter a name for the test run.

. Optional enter a description for the test run.

" Click on the Schedule icon B to set an appointment for the execution of the test run.
. Select a Priority for this test run.

. Click on the Browse button to choose a responsible employee for this test group.
= Note

The employee must be defined at the employee catalog. Read the employee catalog chapter
for more information.

. If you are using the Save & proceed function, the already created test runs will be displayed in
this field.

. Click OK.
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— A test run was created and added to the Test Runs view.

Adding Test Cases to Test Runs

Test runs are necessary for executing a defined set of test cases. Test cases can be added to any number
of different test runs. You also can assign whole test groups and test suites.

Drag your desired test- case/suite or group and drop it on a test run.

5 Note

If you want to remove a test- case/suite or group, use the context menu entry Delete at the Test
Runs view. The object will be only removed from the test run, not from the project.

Executing Test Runs

For executing test runs, approve that your test run and the test cases have the following status:

[N [TC3] Test Case 4 [ TestRun
o N [TC3) Test Case
The test case must be Active The Test Run must be Approved
= Note

This is the default SOX work flow which is defined in the state machine. Please contact us for
implementing a customized state machine and work flow. Read the chapter State Machine for
more information.

Precondition: Test cases are added to the test run. The status of the test run is approved and the
containing test cases are active. The Test Runs view is active.

1. Right-click on the test run which should be executed.

. Test Runs =3 2 Task Assignments| & Project Tasks | [[] Properties El History| ) Project safety goals [Ed Clipboard | © Suspect Marker
Enter filter text

~ Mame Result Schedule Assignee Duration [s] Priority
£ [ New Test Run B0 820 B0 B0 20 11/22/1711:10 ... Medium
o [BY New Test Run2 E0 80 B0 B0 B0 9/14/17 11:11 AM Medium
4 I TestRun B0 B0 B0 B0 0 11/23/17 11:08 ... Medium
a— [ [TC3] Test Case Mew »
Test Stepl
Test Step? Edit Enter
Test Step3
Lo . Start TestRun
=y Change State >
Rename F2
[ Copy Cirl+C
W Delete Delete
Show in 3

Configure table

Reset to default

Optimize column widths
v Show text filter

Export table

Export selection

Count: 7 Selected: 1

fig. Starting the test run.

2. Choose Start TestRun.
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» The "Test Run execution" dialog opens.

Test Run entcution (03:00) ot s e
Execute test run
Pregs the “5tam” button to start the Test Cae execution o

Evecuted 01 B0  BO B0 :-u Test Step 51

Text L

Test Stepl

Bype filter tead

a [ 4] Test Case

=
=2 A 00:00 | | Stant Test Case

L]
rate complete Test Case .
«Chose & previously entered comment= -

B Eeep commeent

@ Auchive ) |clemopt

fig. Test Run execution dialog.

[1] Counter for test run duration. [2] Status of executed test cases. (Passed/Passed
with Errors/Error/Blocked)
[3] Test case and test step content. [4] Start/Pause Test Case.

[5] Keep comment. If active the last entered |[6] Archive/Interrupt Test Run
comment stays in the comment box.

[7] Buttons for rating the test steps. [8] Previously entered comments can be selected
here and used for the current executed test step.

[9] Rate complete Test Case, if active the|[10] Structure of test case and test steps which
complete test case will be rated with your|are included to this test run.
selected rating.

3. Click on Start Test Case.

» The counter [1] for this test run starts.
4. Rate the current test step.

= Note

If you want to rate the current test step with Passed with errors, Error or Blocked, you have
enter a comment at the comment box.
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[®] Test Run execution (00:44)

Sl=El=

Execute test run

LV

Executed 0/1 0 1]
type filter text
s
a ) [7C5] Test Case
#1
22
#3

50 EE Test Step #1
Text 3
Stepl £
Pre-condition
Expected result

00:44

[ rate complete Test Case

«Chose a previously entered comment>

This i the comment box. |

Keep comment

/| J

Passed ] [ 1 Passed with enors] [ B Error [ Blocked

i[ Interrupt ]

I

Archive

fig. Test Run execution dialog comment box.

5. After you have rated all test steps and test case, click on Archive to finish the test execution.

— The test run was executed.

The User Interface

Edt 3 Diagnm Papyu Varints Adminitration  Window  Hep

| e (]
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Fesach the speaprate spesd al Lilkn'h

oM the spesed fara v of 10kmm
Shiw dhawn the spesd b2 urder LTk

Step thevehide

et or chsking themanaly spaier card,
oot dikdng

3] Testfov dehaction af fareian chject

retraction of he ik | extension o the spader & actsted works

Startthe vakicle

[ ——— The spoderis astended v 0% after
Ltk S

The spoder s starting o retact

T Siaw derw the spwed 13 incer 128kmfh | The spoiir v exterded
- Er— - The spateris revacted fo 10 e
15 sasc
W= Test o cheingthe. | Toe e Toe spi i
1 E marly speie cxrizel | drivng 0k convol i nat akowed -
0 Tert plon iz | Tess e g o Tests whheast ki |
| © Test Specication o AR5 1
T Medel phrer L Carsles) £ Object Uzt = [ Tt ik Asigreme i epariie & ol
EEE DY [t CATesPunl
+ B3 SaMLLA medel Resut Sehedule Sasgnee Dusion 3] Description
+ B Dt FMES Spader S e B BL B B B EAIAT 354
+ £ Process FMER B Tesfund B B0 60 BLED EASAT 346 bl
+ 2 Furndtiona| Bequirements
+ B Syt Pequierients
+ B Technkl Reguiements
+ B Safty Gosls
+ Ex Diapreses
+ B Diagrams .
Count: 1 Seuctest 1

© RAmnsira o S00_FERD

[1] Hierarchy View

fig. User interface of Test perspective.
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[2] Test Modul Editor

[3] Test Run View

Test Modul Editor

The test modul editor contains the three register:

» Test Plan

A | ® B B & 1 w
Test Plan I3

A Software Test Plan is a document describing the testing scope and activities. It is the basis for formally testing any software/product in a project

i

Definition test plan: A document describing the scope, approach, resourcesand schedule of intended test activities. It identifies amongst others test items, the features to be tested, the testing tasks, who will do each task, degree of
tester independence, the test emvronment. the test design techniques and entry and exit criteria to be used, and the rationale for their choice,and any risks requiring contingency planning. It is a record of the test planning process

master test plan: A test plan that typically addresses multiple test levels. phase test plan: A test plan that typically addresses one test phase

TEST PLAN TYPES m
One can have the following types of test plans:

* Master Test Plan: A single high-level test plan for a project/product that unifies all other test plans
* Testing Level Specific Test Plans:Plans for each level of testing
= Unit Test Plan
= Integration Test Plan
= System Test Plan
= Acceptance Test Plan
* Testing Type Specific Test Plans: Plans for major types of testing like Performance Test Plan and Security Test Plan

TEST PLAN TEMPLATE

The format and content of a software fest plan varydepending on the processes and standards, being implemented. Nevertheless, the following format, which is based on IEEE standard for sofiare test documentation, provides a
summary of what a test pian can/should contain.

Test Plan Identifier:

« Provide a unique identifier for the document. (Adhere to the Configuration Management System if you have one.)
Introduction:

« Provide an oveniew of the test plan. s

fig. Test plan register.

The test plan contains by default a template which helps you to provide your test plan with all
necessary information. The content can be edited in XHMTL formatting.

* Analysis

Entaty count Teat renudt

B Testgrow B rctive
Tast suite o B Ercked
\ '] ) Tostcase 5{\ ED [ Faied
/ 0 Teststep o ) Passed
1n—" =
Entity count Test result

12 Tuek plan |Anubin | e Tarizwhin driving | i Terts without diving
Tusk Specification For A5 57

fig. Analysis register.

The Analysis register contains a pie chart and block diagram which gives you information about the
entity count and test results. It's only an overview and not editable.

» Test Groups
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~ Module Tests while driving

Text Precondition

The retraction and extension mechanism
is activated

This test checks the retraction and

Testfor extensionand | o sension of the spoiler

retraction of the spoiler
Start the vehicle

Hold the speed for a minimum of

- Test for checking the

iE 120km/h
14 TCL-4 Slow down the speed to under 120km/h  The spoiler is extended
5| @ Stop the vehicle
Q@ The spoiler control s not allowed when | The spoiler control is active
iys manually spoiler control | driving 120km/h
21 | T@-1 Reach a speed over 120km/h
22 T2 Trigger the spoiler control
23 TC2-3 Check the status of the spoiler

< i

o BB
I
Expected Result I
The retraction and extension mechanism
works

The spoiler is extended to 100% after
2sec.

The spoiler is starting to retract

The spailer is retracted to 100% after
Ssec.

A warning symbol signals that the spailer
control is not allowed

A speed of 120km/h will be reched
The spoiler control is activated

The status is changing

O Test plan | Analysis | wif Tests while driving |« Tests without driving

* Test Specification for ARS £

fig. Test group register.

The test group register shows all contained test- suits/cases and steps. It also gives you information

about last test results, linked requirements and test run information.

Meaning of colors:

Brown Test suites
Beige Test cases
Green Passed

Green/Red Passed with errors

Yellow Blocked

Red Error

Not executed

Grey

Hierarchy View

The Hierarchy view displays the test groups and their related test- suites/cases and steps. Furthermore

Test- groups/suites/cases and steps can be created and organized here.
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|E:_:Hierarch3rﬂ“-\ﬁP5ﬂ WEE IiBS v= O]

type filter text

B oo
4 ‘ﬁ [T52] Tests while driving
4 = ﬂ [TC1] Test for extension and retraction of the spoi
. Start the vehicle
Reach the appropriate speed of 120km/h

Hold the speed for a minimum of 120km/h
- Slow down the speed to under 120km/h
| Stop the vehicle|
a4 — [N [TC2] Test for checking the manually spoiler cont
. Reach a speed over 120km/h
. Trigger the spoiler control
Check the status of the spoiler
= [T51] Test suite
' qﬁ [T52] Tests without driving
P = E [TC3] Test for detection of foreign object

fig. Hierarchy view.

'ﬁ New test group

Triggers the New test module dialog.

e New Test suite

Triggers the New test suite dialog.

© New Test case

Triggers the New test case dialog.

" New Test step

Triggers the New test step dialog.
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Test Runs View

The test runs view displays all test runs and their information. In this view you can also create and
organize test runs.

+ TestRuns &%

2 Task Assignments| 2 Project Tasks| (=] Properties| (4 History| @ Project safety goals| [7] Cliphoard| © Suspect Marker |

Enter filter text

| [TCS] Test Case

Name Result - Schedule Assignee Duration [5] Priority Deseription

5[ New Test Run 80 B0 50 B0 50 11/22171110., Medium N

(3 Test Run 1 80 50 B0 50 11/2217 11,08 .. Medium Text T

43 TestRun 60 B0 B0 EOEO0 9/14/17 308 PM Medium

4 [ [TC5] Test Case Pre-condition

Stepl
step2 E
step3 Expected result

5@ TestRun2 B1E0BOEOE0 51417 256 PM Medium .

S New Test Run2 50 B0 B0 @0 B0 9/14/17 111 AM Medium Post-condition

Step 1

Count: 2 Selected: 1

fig. Test run view.

The description part on the right shows the content of a selected test case.

Additional Functionality

Linking Requirements

Precondition: Requirements and test cases were created.

1. Open the test specification and the according test group register which contains the test cases for
linking.

2. Open the PSS view and the requirements structure until the requirement which should be linked

P You should have a similar interface like fig. Linking requirements with test cases.

SOX2 Workbench E=1loN

File €t 7 Dogram Pepyrus Variants Adminitrstion Window _Help

LY @ Y% EEN T W Seectvariant v < Openationmode v @ [ 15 @ Feedback @ :[Z: 1t A v g 25 | [8 SOX2 Workbench
& Hierarchy (B PSS 51 = 0 | % 50X Test Coses (0 3)(Main] | Automatic Rear Spole with TestmodulelMsin] &2 =8

A*RBHKAY e o eBE ~

 Module Tests whie drving wE8
type fitertent
& | -
B Pt At R i Tl &0 Lastest resut- Name Tet Precondition Expected Result
49 Safety goais
?a}:vuje:thansrds‘ N = i The
4 & Automatic Spoiler-RM.srm retraction of the spoler  extension of the spoler is activated works
9 safety goals
7 Variants 1B
4 &0 [REL0) Functionsl Requirements
o Y [RE1] Retraction of spoler -1 | 2- = 3
4 80 [FE11) System Recuirements b
4 @ [ [RE3] Reduction of buoyancy force [->2
‘o [ [RE16] Max. buoyency force [-10- 11| Ta-1 Start the vehicle.
4 o (9% [RE4 Full etension of spoler -2 1]
a2 Reach the 1200m/m  The The spoer s stating to extend
. Extension appropriate speed [>2 | 1] 2 P i 9
. a3 a3

etraction of spoiler (A1 ) A

N [->4 Hold the speed for a minimum of
Retraction time frame (ASIL 4) (-1 |1->] 120km/h

The spoileris extended to 100% after
25ec.

Slow down the speed to under 120km/h | The spoiler is extended The spoileris starting to retract

il etraction ofspoiler
cion o foreign object (1| 1->
No damage (11>
25 Max. force [->10->]
4 8B 7612) Technics Requirements

o [% (€7) Contolof ctustor (-2 0-+]

o D (RE5] Vehici speed (-1 0->]

Testfor checkingthe  The spoiler control is not allowed when
v

manually spoiler control | driving 120kmy control s not allowed

< 0 D
D Test plan | Anaiysis | Tests while drving | v Tests without ivin

»l 9 9
© Test Specification for ARS 52

(% Model Explorer (2] Catalogs| i= Object List| = 8 |[( TestRuns 52 Task Assignments| | Project Tasks| (] Propertes| ) History | @ Project safety goals| [] Clipboard | © Suspect Marker]
EEWEOS v ||efitetet | TestRun1
4 B2 SysML14 model Name. Result - Schedule Assignee Duration 5] Priority Description
b 2 Design FMEA Spoler DB TetRun2 B180BOE0 81717354 PM Medium
B3 Process FMEA. oI TestRun1 018050 81 50 8/16/17 348 PM High

» B3 Functional Requirements
» B System Requirements
£ Technical Requirements
5 Safety Goals
» £ Diagnoses
» £ Diagrams i

Count:2 Selected: 1

0 items selected Administrator@SOX_REPO.

fig. Linking requirements with test cases.
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3. Drag the desired requirement and drop it on to the to be linked test case
» The requirement will be displayed in the editor at the requirements column.

— A requirement was linked with and test case.
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Import or create Bills of Materials (BOMs) in the SOX Reliability module. FIT values are calculated in
the SOX RE module in compliance with project-specific profiles and can be used for various analyses.

Step-by-Step-Guide

Creating a New File

Precondition: A SOX project has been created and the Repository view is active.

Repository =& - = 8
4 ¥4 DEMO_DE_Fensterheber_R2.2 [/Mew Demo |
(= FMEA
l__,: [l W
) I_*—' MNew r Mew BOM file
1 o
r_' Rename Folder (= New Folder
= ¥ SOX Project
= iy Import..
v 3 Fepint 4 Other.. Cirl+N
¥ Delete Delete

fig. "Repositor"y view
1. Open the SOX project in the repository view.
2. Right-click on the BOM folder.
3. Choose New > New BOM file.

» The dialog "Create a new BOM file" opens.
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9.

Cmﬂeanmﬂﬂl‘dﬁle = [=E
Create a new BOM file
€3 Please select a valid name for the file
Target folder Sprojects/DEMO_SOX2_v3.0_PowerWindow_V1.2/BOM
Filenarmne
Failure Mades Set |<notset> e v]
Component catalog l - J
Description
J_ Finish [ Cancel ]

fig. "Create a new BOM fil"e dialog

. Click on Browse... and choose BOM as the target folder.
. Enter a filename for the BOM file.
. Choose the method for failure mode catalog handling. Choose here between Birolini and IEC62380.

. Choose a failure rate catalog. FIT rates can be calculated according to different norms (i.e.

IEC62380, SN29500).

. Optionally, enter a description that helps to understand the content.

Click Finish.

— A BOM file was created and added to the repository.

Creating a New Module

Precondition: A reliability file was created and the BOM Modules view is active.
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£2 BOM Modules 22 [ Properties] Bl Histery | = = R
type filter text
Mame Catalog component type Tot

4 55 Overall systern (0)
! unassigned (0)

4 il | F

fig. "BOM Module"s view

1. Right-click in the BOM Modules view on the element Overall system. This virtual assembly group
provides all assembly groups of the BOM.

2. Choose New > New Module...

» The dialog "New assembly group" opens.
3. Enter a name for the module.
4. Click OK.

— A new module was created and added to the "Overall system".

Creating a New Component

Precondition: A module has been created.

“% BOM Modules I3 . [T Pmperﬁes] & History | W 0 FE T 5 O
| type filter text
Mame Catalog component type Tot

4 23 Overall system (0)
! unassigned (0]

-~
53 1 Mew 2 I -+ New Component
Add from Model k| 23 New Module...
®  Edit Safety Goal Assignments #® Mew Reguirement and Trace
[ Copy Ctr+C ¢ Assign new Task Ctrl+Shift+T
&)  New comment Ctrl=Shift+C
H Delste Delete |
P _I Properties Ctrl+Enter | b

fig. Context menu for new component

1. In the BOM Modules view, right-click on a module.
2. Choose New > New Component

» The dialog "New component" opens.
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Mew Component = || =2 |

Hew Component

General

m
Mame

Description -

Praduct Cade

Module .N:w Module i

Catalog / Component type . 'I -

Factor 1
FIT / FIT % ]

Failuremode Type Failuremode types... I

Failure Modes

bame Failure Sphit

'\_?,' JE and Mext Cancel

8.

9.

fig. "New Componen'"t dialog

. Enter a name for the component.

. Optionally, enter a description that helps to understand the content.
. Enter a product code.

. Select a module that contains the new component.

. a) Choose a failure rate catalog and component type if the new component was defined in a catalog.

b) If you want to manually set the FIT value for the new component, leave these two sections empty.

. Ifthere are several components of the same type, assign a factor (i.e. the quantity of the component;

has direct impact on the value "Total FIT").

. The FIT value of a component is defined in the failure rate catalogs and will be set automatically.

Click on Failure mode types... to choose a failure mode type from the failure mode catalogs.

Click OK and Next to confirm and create a further component.

— A component was created and added to the selected module.

= Note

The FIT for components of the IEC62380 catalog can only be calculated if there is a mission and
temperature profile determined and selected in the FIT Details view.

Creating New Failure Modes

Precondition: A component was created.
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Print

1. Right-click on a component in the BOM editor.

Mew ¥ I F Append new Failure Mode

Edit | =i Append new Component
& Copy Ctrl+C | <] MAssign new Task Ctrl=Shift+T
3 Delete Delete

Assembly group k

Status ¥

2. Choose New > Append New Failure Mode.

» The dialog "New Failure Mode" opens.

e

W Mew Failure Mode o (&[]

Failure Mode: New

General
Mame

Description

Split 0 Swm: 100

Sy

fig. "New Failure Mod"e dialog

The distribution (in percent) for the failure mode is used for calculating the probability for this failure

mode to occur for this type of element. The sum of all possible failure modes for an element's type
must be equal to 1.

If the sum of failure mode distribution is not 1, SOX issues a warning.

The BOM can be printed as an FMEDA report. Click on File > Print to get to the "FMEDA Report"
wizard.
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The User Interface

[E] S Werkbamch |[E=8jEn === |
Fie Bt D Dequm Fapyus Varents Amiristion Window Hep
@ 5 EE e T e v & opentanmse v 5 R > B A 1 | [B] 50 warkbnch TR0
o= Mew Dm0 = O )5 T Detais 52 Temparaturs profibe | B, Wimicn prafin =0
Gverall system = Fiter: Al -IEEE 4 el W
Camgeners
o Hame Dscrgtion | Factoe | Frofuct Code | dssemily v | BwisFIT | AT FT Tatal AT oo Cotaton campcnert 1o

5 |

i BOM Dams 11
% Modul Ex L0 Catalogn 527 5 @bjecttn] = O || 55 800 Meduine 5 [T Prepatine| (i} Hirtory| i T = O | Faiurerata Catabegn 52 Faivremods Catalogs | § P58 5] Chpkoard =0
B % =) omebriet Component Type Catalogs =
Hame Cetalag comparant typs Tat
4 53 Owenbsyzem 7]
{ unasigned 11 typa fifter bt

fig. Reliability User Interface
[1] FIT Details view, Temperature profiles view, Mission profiles view
[2] Failure rate Catalogs, Failure mode Catalogs, PSS, Clipboard
[3] BOM Modules, Properties, History
[4] Model Explorer, Catalogs, Object list

[5] BOM Editor
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FIT Details

¢ FIT Details i3 ¢ Temperature profiles | 8| Mission profiles = 8

FIT Calculation-= C004

Catalog: | sn2950( =
Component Typ: | K (General purpose relay, dust tight relays withsi -
Failuremode Type CAPACITOR_CERAMIC
Temperature [*C] (Th
Temperature Profile: | [temp] = @
Self-heating [*C] (A8):

Operating veltage [V] (U] :
Rated voltage [V] (U_max):

Cperating current [4] (I

Rated current [A] (I_max):

Stress Operation Time [h]:
Operational Time [h]:

Waitstate Temperature ["C]:

Switching Cycles (S):
FIT %6 (0.100) :
Base / Resulting FIT: | 10.0 10.0

fig. "FIT Detail"s view (sn29500)

() = Physical symbol
[ 1= Physical unit

At first you need to select a component that is connected to a catalog and component type. If you click
on this component this view appears to the right of the BOM editor. Some fields are grayed out so
you cannot enter values. This depends on the catalog and component type you use. In the example
above we used the catalog "sn29500" and the component type "K (General purpose relay...)". For
this type there is only the "Stress Operation Time", "Operational Time" and "Waitstate Temperature"
available.

- Catalog: Component catalog. Either "sn29500" or "IEC62380".

- Component type: The type of your component that you have chosen in the "New Component" dialog.
- Failure mode type: Your selected failure mode if you have chosen one from the catalog. If you have
created your own failure mode in the "New Failure mode" dialog, this line will not be shown here,

only the types from a catalog.

The values of the attributes are from the corresponding norm "sn29500" or "[EC62380". To change
the values, you have to edit the failure mode catalog.
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]

2% FIT Details 23 g Temperature profiles | 8 Mission profiles

FIT Calculation-> BT05

Catalog: IECE2380 -

Component Typ: | Capacitors (Aluminum non solid electrobyte) -

Failuremode Type

Mission profile - | |
Temperature Profile: | [tem pl - | [ .
Self heating ['C] (AT)

Peak current ([_peak)
Max. ripple current (I_rc_max)
FIT % {0.200) :

Base / Resulting FIT : 0.0

fig. "FIT Detail"s view (IEC62380)
- Catalog: Comes from your selection in the "New Component" dialog.
- Component Type: Comes from your selection in the "New Component" dialog.

- Failure Mode Type: If there is a Failure mode type connected to your component, this type will be
shown here. If there is no failure mode or you have created your own, this field is empty.

- Mission profile: In this section you have to select an existing mission profile. Dealing with mission
profiles will be shown in the chapter Mission profiles.

- Temperature Profile: You need a temperature profile for the FIT calculation. If you have more than
one profile, choose a specific profile from the list after clicking the arrow. Temperature profiles will
be discussed in the next chapter.
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Temperature Profiles

% FIT Details | 5 Temperature profiles 72 | Mission prefiles | = 8
+» Temperature Profiles
Profiles = M Profile Data o X
Factor (3M29500] / Temnperature IS.
= i (IEC62380) (t_ac).i (EC623¢
L r | 2
¥ tau
T_ac_mean

fig. "Temperature profile"s view

In this section we will discuss the functions and values of the temperature profiles view. In the picture
above you can see the standard view without any content. In the first step you have to add a profile:

Precondition: The Temperature profiles view is opened.

-2 FIT Details | .7g Temperature profiles 1 . Jf| Mission pmﬁles] = O
+» Temperature Profiles
Profiles 5= X Profile Data - X
Factor (3M29300) / Temperature [S.
= i (IEC62280) {t_ac)_i (IEC623¢
L Tir | F
¥ tau
T_ac_mean

fig. "Temperature profile"s view

! 4

" Inthe profiles section, click on the plus icon:

» The "New profile" dialog opens.
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2.

3.

4.

(8] New Profile =]
Profile name
temp
| ok || conca |
fig. "New Profil"e dialog
Click OK.

» The new temperature profile was added to the "Profiles" section.

r; FIT Details |.3fi.' Temperature profiles 1 - Ji| Mission profiles = O
+» Temperature Profiles
Profiles g 3 temp g X
T | focor(N2ssS0)/ [ Temperature (5
= i (IEC62380) (t_ac)_i (IECE23¢
4| i | 3
¥ tau 0,00
T_ac_mean 0.00

fig. "Temperature profil"es view with custom profile

Select a temperature profile with a left-click.

=

Click on the plus icon

» Cells for factor and temperature appear.

in the temp value section.
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temp 4 X
Factor (SM29500) / Temperature (5
T_i (JECH2380) (t_ac)_i (IECH23E
2 25
1 m = 3

3 tau 2.00
T_ac_mean 2500

fig. Temp value section

5. Enter values for factor (i.e. the weighting of the temperature) and temperature. Further values can

be entered by clicking on the plus button:

=

— A temperature profile with its values was created and can be assigned to components.

(t_ac) i Environmental temperature

T_i Factor for calculation with the according
temperature (t ac) i . (Weighting of the
temperature)

X tau Sum of all T_i

T _ac_mean Average environmental temperature

Mission Profiles

Another important feature for the calculation of Total FIT is the Mission profiles view.

This view is only relevant for IEC62380.

Mission profiles are used to define working phases. Any number of working phases may be included

within a mission profile.

Later, the mission profiles can be assigned in the FIT Details view.
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:ﬁ FIT Details | 4 Temperaturprofile | [} Mission profiles &3 = 5
Mission Profiles P,
Enter filter text

-~ Mame

‘ T b
Count: 0 Selected:
Working Phases

Enter filter text

s Mame t_ae n AT

Count: 0 Selected: 0

fig. "Mission Profile"s view
Here in the Missions profiles view you can add and edit profiles. To add a new mission profile, click
the green plus symbol = on the upper right corner.

A mission profile has to be broken down into several homogeneous working phases, on the basis of a
typical year of use. The following phases have to be taken into account:

- On/off working phases with various average outside temperatures
- Permanent-working phases with various average outside temperature swings
- Storage/dormant phases mode with various average outside temperature swings. For a reliability

calculation, the time quantity is the number of calendar hours of the installed population of this
equipment, including working as well as storage/dormant hours.
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@ caie [=2]

Add mission profiles

Marme

- Mame

@ QK Cancel | Save & proceed

fig. "Add mission profile"s dialog

Enter here the name for your mission profile and click OK to add it. If you want to create more profiles
immediately, click Save & proceed.

; FIT Details [:;4,' Temperature profiles ;& Mission profiles 23\ = 38 |
Mission Profiles o X

Enter filter text

-~ MName
| missionProfl ;

_.Cuunt: 1 Selected: 1

Working Phases @

Enter filter text

.  Mame t_ae n AT

Count: O Selected: 0

fig. Adding a Working Phase
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If you have created a mission profile, select it and add a working phase with a click on the green plus

= symbol.

PE Edit = ||
Add werking Phase

€3 Thevalue must net be "null”

Marme
phase type | OM_OFF -
t_ae (average outside ambient terperature in *C)
n (annual number of thermal cycles)
AT (average swing of the thermal vaniation)
- Mame t_ae n aT

@:' oK Cancel Save & proceed

fig. "Add working Phas"e dialog

Now you have to add information to the working phase in this dialog. The following list describes the
values which have to be entered:

- Name: The name of this working phase.
- phase type: ON_OFF, Permanent or dormant

- t_ae: average outside environmental temperature surrounding the equipment, during the i*th phase
of the mission profile.

- n: annual number of thermal cycles seen by the components of the PCB, corresponding to the i*th
phase of the mission profile with an average swing A T.

- AT : average swing of the thermal variation seen by the components of the PCB, corresponding to
the i"th phase of the mission profile.
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% FIT Details | 44 Temperature profiles | t| Mission profiles &3 R = B
Mission Profiles & X
. Enter filter text

. Mame
{ missionProfl i
.Cuunt: 1 Selected: 1
Working Phases g X
. Enter filter text
»  Mame t_ze n AT
Moter Control Day 15.00 1000 10.00
Motor Control Dormant 20,00 30 12.00
Maotor Control night 300 600 1500
.Cuunt: 3 Selected: 0

fig. Mission Profiles

If you are done, use this mission profile in the FIT details for IEC62380 catalogs.

Failure Rate Catalogs

SOX provides the IEC62380 and the SN29500 failure rate catalogs which contain categories and
component Types. They are implemented with installing SOX. The catalogs are stored in the System

folder in the Catalogs view.

5 Note

Failure rate- and failure mode catalogs in the System folder can not be edited!

R Model Ex L] Catalogs 3 . ¥ Object is

= 4
I:{:&V

Beo|B|+ X
[ Public
& [ System)|
4 [= Failuremodes
= Failuremode Catalog Biralini
= Failuremode catalog IEC62380
4 = Failurerates
= IECE2380-1
= SM2G500-1
i = FMEA Catalogs

ne
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fig. "Catalog's view

The Failure Rate Catalogs view displays all failure rate catalogs from the System and Public folder.
Use this view to assign failure rates to components via drag & drop. Different catalogs can be selected

with the triangle ¥ symbol.

% Failurerate Catalogs I3 ™ _# Faiuremode Catalogs i P55 h:,l Clipbeard

IEC62380-1 ~

type filter text

[+ (& 01, Equipped PCBs, Hybrid Circuits
[+ = 02 Integrated Circuits
+ [= 03, Diodes and Thyristors, Transistors, Optocouplers
[ [ 04, Optoelectronics
[+ = 03 Capacitors and Thermistors (NTC) B
+ [ 06, Resistors and Patentiometers
22 07, Inductors and Transformers
¢ = 03, Microwave Passive Compenents, Piezoslectric Components and Surface Acoustic Wave Filters -

fig. "Failure Rate Catalog"s view

5 Note

In this view the catalogs can not be edited. Use the public folder in the Catalogs view for creating,
importing and editing catalogs.

Creating a New Failure Rate Catalog

Precondition: The Catalogs view is active.
1. Right-click on the Public folder.
2. Choose New > Failure rate catalog (IEC62380 or SN29500)

» The dialog "New IEC62380/SN29500 Catalog" opens.
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6.
7.

— A new catalog was created and opened in the editor.

=2 Hew Catalog Z2
Catalog
Catalog

ype Meler test

Mew IEC62380 Catalog
€3 Pleasefill in all mandatory fields

Targetfolder Public

Catalog ID
Marme
Drescription

. Use the Browse button to specify the file location.
. The Catalog ID will be set automatically.

. Enter a name for the catalog.

Optionally, enter a description.

Click Finish.

7 M Catalog

fig. "New IEC62380 Catalo"g dialog

fig. Catalog editor (IEC62380)
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A failure rate catalog is subdivided into categories and failure mode types.

Creating Categories
Precondition: A catalog was created and the catalog editor is active.

1. Right-click on the catalog in the editor.

a7 *New Catalog =3

Catalog
Catalog
type filter text
._x r :I
¢ Mew Catalon TECRIIA0_T1
) Mew * Category
5 Copy Ctri+C £ Mew comment  Ctrl+Shift=C
A& Delete Delete

fig. Context menu for new category

2. Choose New > Category.
» The dialog "Create new Category" opens.
3. Enter a name for the category.
4. Click OK to finish or Save & proceed to create further categories.
— A category was created.

To create sub-categories you have to select a parent category at first and than repeat the procedure
create categories.

Creating Component Types
Precondition: A component category was created.

1. Right-click on the category folder which shall contain the component type.

7% *Mew Catalog 73
Catalog
Catalog

type filter text

i _|

3

4 7 Mew Catalog [[ECG2320-2]

= Calegtr! New * Category

[ Copy  CulC | Component Type

£ MNew comment Ctrl+Shift+C

K Delete Delete
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fig. Context menu_for new component type

2. Choose New > Component Type.

» The dilalog "Create new Component Type" opens.

Create new Component Type

Create new Component Type
£3 Mame is empty
Mame

type filter text

Mame

fig. Dialog "Create new Component Typ"e

3. Enter a name for the component type.

4. Click OK to finish or Save & proceed to create further component types.

— A new component type was created and added to the selected category.

Now the component type can be edited in the Details part of the Catalog editor.

i Hasy Catalog

Catalog

Catabos Detads [EC 63330

Topes Tiier b
& g M Cabalog [IE 6130,
4 [ Cabsgory
= typs

Termpermiure lacioe

B packiage fabire e

FMumber of Lysses fachar

1 Tracks wickh Factar

Canneciing teps Tacior

Thata are the caratards of the [ECS2330 norm. Ay change
et 1t et 1w e dhet s ficatian wivd imaiy it

type

an
a6
q

q

Cameciianiacior npt
& an
T ref

Canmectian tecter nismbda 3

Camecibantacior np_c_PCR

Camectan tacter np L

CameciianTacior npi_p

¥ caledale

| cleulate
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fig. Catalog editor with Details according to the IEC62380 scheme
[1] Catalog explorer
[2] Details of a component type (IEC62380 in this example)

Importing a Failure Rate Catalog

=/ Note

Catalogs can only be imported in the public folder.
1. Right-click in the Catalogs view on the public folder.
2. Choose Import > Catalog.

» The "Import" dialog opens.

-

[mpur‘t o= |[[E ] E
Catalog Import -

Import a catalog

Source file
Target Folder Browser... |

MName

Description

e L % |

® o) [ e

fig. Dialog "Catalog impor"t
3. Click on Browse... to choose the desired source file.
4. Click on Browse... to choose the target folder
5. Enter a name for the catalog.

6. Optionally, enter a description.

" The UID will be set automatically. If the UID already exists, click on the button lIl to generate
anew one.

184



Reliability

E Laschen 2 |

. 5 . If you change the UID a new catalog will be created that cannot be resolved anymore
during the import of 3 projects.

E QK . Cancel

fig. Alert "Delete UI"D

8. Click on Finish.

— A catalog was imported and added to the Public folder in the catalogs view.

Exporting a Failure Rate Catalog
Catalogs can be exported from the System and Public folder.
1. Right-click in the Catalogs view on the desired catalog.
2. Choose Export > Catalog.

» The dialog "Catalog Export" opens.

Catalog Export = |=E]
Catalog export o
E9 Please select a valid destination file

To File - |
o
I, Finish [ Cancel

fig. Dialog "Catalog Expor"t
3. Click on Browse to specify the file location.
4. Click on Finish.

— A catalog was exported and saved to the choose location.

Assign Failure Rates to Components

Failure rates can be assigned in the creating a component procedure or with drag & drop out from the
Failure Rate Catalogs view into the editor:

185



Reliability

Precondition: A component was created. The Failure Rate Catalogs view and the BOM editor are

active.

L. Click on the arrow ~ button to select a failure rate catalog.

7t Failurerate Catalogs 3 . Faiuremode Catalogs | & PSS|[Z] Clipboard |

Component Type Catalogs ¥

e =
type filter text

IEC52380-1
SM2A500-1

Open new catalog view

» The selected catalog will be displayed.

2. Select the desired failure rate.

fig. Failure rate catalog selection

#¢ Failurerate Catalogs 23 Faiuremode Catalogs | & PSS|[Z] Clipboard | =

S5MN29500-1 ~

ﬁ'T o '::.,-

type filter text

— R (Metal film)
= R (Metal-oxide)

= R (Variable)
= R (Wire-wound)
— RM (Metal film)
= Surface wave filters (SAW)

= R (Metworks [film circuits] per resistor element, Custom design)
== R (Metworks [film circuits] per resistor element, Standard)

fig. Failure rate selection

3. Drag & drop it into the convenient column in the BOM editor.

P The alert "Component type assignment" opens.

po assign

Do you really want to change the assigned component type? Related parameters for
FIT calculation will be deleted, Mote that any failure modes, effects and diagnoses
assigned to this component might need to be adapted.

LY || b
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fig. Component type assignment alert

4. Click Yes to adopt the parameters.

— A failure rate with its parameters has been assigned to a component.

Failure Mode Catalogs

SOX provides the IEC62380 and the Birolini failure mode catalogs which contain failure mode types
and failure modes. They are implemented with installing SOX. The catalogs are stored in the System

folder in the Catalogs view.

B Model Ex [ Catalogs 23 . i= Objectlis| = O
g

==
oD | B e X
[= Public
4 (= Systern
4 [= Failuremodes

» &= Failuremode Catalog Birolini

n

4 [= Failurerates
» = IECH2380-1
= SM29500-1

(= FMEA Catalogs

fig. "Catalog's view

The Failure mode catalogs view displays all failure mode catalogs from the System and Public folder.
Use this view to assign failure modes to components via drag & drop. Different catalogs can be selected

with the triangle ¥ symbol.

41, Failurerate Catalogs _' # Faiuremode Catalogs 27 B PSS_|,|:| Clipboard | = O

Failuremode Catalog Birolini =

type filter text

~ DIGITAL_BIPOLAR_IC
b = DIGITAL_MOS_IC
, = LINEAR_IC
j = BIPOLAR_TRANSISTOR
1 = FET_TRANSISTOR
, = DIODE_SI_GENERAL
| = DIODE_SI_ZENER
» == THYRISTOR

i

fig. "Failure mode catalog"s view

5 Note

In this view the catalogs can not be edited. Use the public folder in the Catalogs view for creating,
importing and editing catalogs.
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= Note
Failure rate- and failure mode catalogs in the System folder can not be edited!
Creating a New Failure Rate Catalog

Precondition: The Catalogs view is active.
1. Right-click on the Public folder.
2. Choose New > Failure mode catalog.

» The dialog "New failure mode catalog" opens.

® o o= |

Mew failure mode catalog
E3 Please fill in all mandatory fields

Targetfolder Public

Catalog ID

Mame |

Description

/?\ Finish | Cancel ]

fig. Dialog "New failure mode catalo"g
3. Click Browse to specify the file location.
4. The Catalog ID will be set automatically.
5. Enter a name for the catalog.
6. Optionally, enter a description.
7. Click Finish.
— A new catalog has been created and opened as an editor.
Creating New Failure Mode Types.
Precondition: A catalog was created and the catalog editor is active.

1. Right-click on the catalog in the editor.
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4 Mew Failuremode 23

Catalog
Catalog
type filter text
th =
# Mew Failuremode [FMCI]
Mew L4
B Copy Ctrl+ C
#H  Delete Delete

Failuremode Type

c

Mew comment CirlsShift+C

2. Choose New > Failure mode type

fig. Context menu for new failure mode type

» The dialog "Create new Failure Mode Type" opens.

E Create new Failuremode Type

Create new Failuremode Type

3 Mame is empty

Mame |

type filter text

Mame

0K Cancel Save & proceed

3. Enter a name for the failure mode type.

fig. Dialog "Create new Failure Mode Typ"e

4. Click OK to finish or Save & proceed for creating further failure mode types.

— A failure mode type has been created.

Creating Failure Modes

Precondition: A failure mode type was created.
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1. Right-click on the failure mode type which shall contain the component type.

7 “New Failuremode &3
Catalog
Catalog
type filter text

th =
4 3 Mew Failuremode [FRCL]
= Failure mode type

-

I ews Failure Mode

& Copy Ctrl+C | &  Mewcomment  Ctrl+Shift+C

#  Delete Delete

fig. Context menu for new failure mode

2. Choose New > Failure Mode.

P The dialog "Create new Failure Mode" opens.

E Create new Failure Mode

Create new Failure Mode
£3 Mame is emply
Mame

type filter text

Marne

=

@;‘ 0K Cancel Save & proceed

fig. Create new Failure Mode dialog

3. Enter a name for the failure mode.
4. Click OK to finish or Save & proceed to create further failure modes.
— A new failure mode was created and added to the selected failure mode type.

Now the failure mode can be edited in the Details part of the Catalog editor.
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% *Mew Failuremade £

I

Catalag
Catalog Dietails Failisre Mode Type
type fitler text MName Fadure mode
. Split
@ % New Faduremode [FRACT]
4 = Fadure mode type Description

o Failure mods - -=-5%

fig. Failure mode catalog editor

[1] Catalog explorer

[2] Details of a failure mode type.

5 Note

The split value of all failure modes has to be 100%.

Assign Failure Modes to Components

Failure modes can be assigned in the creating a component procedure or with drag & drop out from
the Failure mode Catalogs view into the editor:

Precondition: A component was created. The Failure Mode Catalogs view and the BOM editor are
active.

1. Click on the arrow ™ button to select a failure mode catalog.

=% Failurerate Catalogs | #4 Faiuremode Catalogs 23 i PSS]E:] Clipbuard]

Failuremode Catalog Birolini & :
Failurernode catalog IEC62330

¥ Failuremode Catalog Birolini

b

| type filter text Open new catalog view

;= DIGITAL_BIPOLAR_IC
b = DIGITAL_MOS_IC

b = LINEAR_IC

j = BIPOLAR_TRANSISTOR
1 = FET_TRANSISTOR

; = DIODE_SI_GENERAL

| = DIODE_SI_ZENER

» == THYRISTOR

e

fig. Failure mode catalog selection

» The selected catalog will be displayed.

2. Select the desired failure mode.
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<% Failurerate Catalogs | 4 Faiuremode Catalogs &3 i pss |2 Chipboard = O

Failuremode Catalog Birolini =

type filter text

4 = LIMEAR_IC -

-+ opens - 23.0%

-« functional - 75.0%
~ BIPOLAR_TRAMSISTOR
== FET_TRAMSISTOR

. = DIQDE_SI_GEMERAL
~ DIODE_SI ZEMER
= THYRISTOR *

m

fig. Failure mode selection

3. Drag & drop it into the convenient column in the BOM editor.

— A failure mode with its parameters was assigned to a component.

BOM Modules

Modules can be defined here so that FIT rates can be calculated modularly (modular FIT calculation
for different functional groups).

13 BOM Modules 22 . [T] Properties| 5 Histery O @ <= 8
type filter tedt
Mame Catalog companent type Tet

4 28 Owverall systemn (0)
! unassigned (0]

+ Fif

fig. BOM Modules view

The BOM Modules view shows you the overall system with the different component groups of your
BOM and Total FIT/ FIT.

- FIT (Failure in time): This number is calculated from FIT details, temperature profile and mission
profiles.

- Total FIT: FIT * Factor = Total FIT

The number in brackets behind modules shows you the number of components in the module. If there
are components which are not yet connected to a group, the counter behind "unassigned" will increase.

You can create submodules in the same way as creating BOM modules: Right-click on an existing
assembly group and follow the same steps as shown to create a submodule.
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5 Note

Notice: It's not possible to create more levels of subgroups below an assembly group than one.
If you import an Excel project with more than one level of submodules there will be an error
message and the import aborts. If this happens please adapt your BOM Excel data so that there
are no more than one subgroup.

25 BOM Modules EI\D Prupertie:—] & History |

type filter text

/@3@ =0

Marme
|| a 2% Owverall systemn (19)

Catalog component type

unassigned (0]

Y
k_‘-"l' -

Force measurement (d) [SE55]
= ROOL

= ROQ2

= 0m

= Qo

Shunt (1) [5E55]

Position sensor (5) [SEST
Power supply (4] [SESE]
Controller (5) [SE53]

IITITA

R (Metal film)
R (Metal film)

Quartz

Hide,/Show Components

Total FIT
308 398 Il
0

0
i) 24
0.2 0.2
0.2 0.z
i i
15 15
Ell] 30
224 24
1104 1104
122 122

fig. Show / Hide components

To connect components with an assembly group, right-click on the component, go to Assembly group
and choose the group you need. Another way is to double-click the section in the Assembly group
column of your component. Choose your group from the list as shown in the picture below.

= DEMO_S0X2.v30_PowerWindow V13 i3 -
Shunt ~
| Status  RREmET Description Factor | Product Code | Assembly
WS = oper Shurt
51 | New
5.2 Edit
53
| [f:" Copy Ctrl+C
#  Delete Delete
Assemnbly group unassigned
=L Pressure Sensor
Shunt
Position Sensor
Pawer Supply
Processor

fig. Context menu for switching assembly group
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BOM Editor

The BOM editor gives an overview on all your components, failure modes, FIT values and much more.

o= DEMO_S0X2_y3.0_PowerWindow V12 51 =

Overall system ~ Filter: | A1l -IEEES A e e

Companent
Status Name Description | Factor | Product Code | Assembly group | Basis FIT | FIT% FIT Takal FIT Catalog Catalog co

fig. BOM editor

oL« Mew BOM E3

[1] This area shows the actual BOM module. With a click on the triangle ¥ the BOM module can
be changed by selecting the desired one.

[2] Tool bar with the following functions:

Filter: | a1 i Decide with this filter which elements should
be shown. (All, Not Imported, New, Changed,
Deleted)

Toggle Status Colors: Every component status has
it's own color (e.g. Review = yellow). Press this
button to turn the colors on or off .

Show state of import: Turn on or off the import
status with this button.

F4

- Modules: Activate this first if you want to filter for
o certain modules. Then click on the corresponding
module in the BOM Modules view below. Now
the BOM editor only shows elements of the
selected module.

+ New component: Create a new component with
this button.

F New Failure Mode: Create a new failure mode
with this button. This button will be disabled if
you haven't selected a component.

= Expand-/Collapse all

L] Switch views Modules/Components: Use this
button to change the table either to the Modules
view where you see just the BOM modules or
to the components view where you can see your
components with failure modes.
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[3] In this area the BOM is displayed and can be edited.

Status: You can change the status of each component with a double-click on the component in the
status column. Then a little list pops up with "Open" (set as standard), "Review" and "Closed". If you
want to hide the failure modes of an component, just click the "-" symbol. Click "+" to show them.

Name: This column represents the name of the component. You can change the name with a double-
click on the component in the name column.

Description: If you have set a description in the "New Component" dialog, this description will appear
in this column. You can add or change the description with a double-click on the field.

Factor: The number of times this component exists in the system. Important for Total FIT:
FIT * Factor = Total FIT
Product Code: Enter your product code for this component.

Assembly group: If there is an existing assembly group, you can connect your component to this
group by double-clicking on the component in the assembly group column. A list will pop up from
which you have to choose the group if there is more than one.

Basis FIT: The value of "Basis FIT" comes from the Siemens catalog and is fixed. This is set
automatically, so you can't change this value if you have chosen a catalog and component type.

FIT %: This is only relevant for modules defined as a component type. FIT % describes the proportion
of the component in percent, relative to the Total FIT.

FIT: Is the failure in time value without the factor. The value comes from the chosen catalog. It changes
with the manipulation of "FIT Details", "Temperature profiles" and "Mission profiles".

Total FIT: The value of total FIT is calculated from FIT * Factor.

Catalog: The catalog column shows you the catalog of your component. This catalog is set in the
"New Component" dialog and can be sn29500, IEC62380 or custom. You can set the FIT value for
yourself if you haven't chosen a catalog. This isn't possible if you have chosen a catalog.

Catalog component type: You can find the component type in this column which you have set in the
"New Component" dialog.

Additional Functionality

Importing Data from Excel

About the SOX BOM template:

With the SOX BOM template you can exchange data between SOX and Microsoft Excel. You
can download the SOX BOM template at the EnCo template section at the Welcome Screen or at
the download center. [http://www.enco-software.com/download-site/]It is avlailable for the norms
TEC62380 an SN29500.

Decsription of the structure of the BOM template:

The BOM template for Excel has a certain structure that SOX will recognize. Do not change the
structure. However, you can add or change information right in Excel. For example, you can add
components in the sheet “BOM”. Later when you import the Excel file into SOX2, these changes will
be applied in SOX. When you import it into your BOM document, just choose the “EnCo Internal”
file format in the import dialog.
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The Excel file:

The first sheet in the Excel file (,,BOM Master File Data*) contains the master file data or metadata
about the BOM file. The second sheet (“BOM”) contains the actual bill of materials:

R3 TLESTL Microcontroller ASIC

R13 TLEGS1 Microcontraller ASIC

R23 TLES14 Microcontraller ASIC

13 KLIB12 Microcontroller ASIC

C23 KLI9T2 Microcontroller ASIC

WD THZE72 Microcontroller ASIC

T TLES23 Microcontroller ASIC

R7T1 TLESS2 Microcontroller ASIC

RT2 TLET82 Microcontroller ASIC

RT3 TLE4A12 Resistor, Standard ascillator 10 Bearing fans

R4 TLE312 Resistor, Standard ascillator Microwave passive co
171 GHZ62 171 oscillator Passive optic compon
7 TGEA23 Condensator, Standard |oscillator Power Dicde (Zener (r

fig. BOM template for Excel, sheet no. 2

The third sheet lists the modules. The forth contains all the component types in the norm. The sheet
"Failure Modes" lists the failure modes with ID, name and split (%). The sixth contains the temperature
profiles. For the norm IEC62380 there also is a sheet for mission profiles.

Importing data from Excel:

Precondition: A BOM document was created and opened. The content to be imported is available as
an Excel file compliant to the Excel template provided by EnCo Software.

1. Open the menu bar point File.
2. Choose Import > BOM Import.

» The BOM import wizard opens.
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[®] import BOM file... o @[]
Select file

Select the file that contains the parts list you want to import,
Pleaze pay attention to SafetyOffice file conventions,

Format: | EnCo Internal v]

File:

@ Einish Cancel

fig. BOM import wizard

3. Choose the EnCo Internal format.
4. Click on Browse... to choose the desired file.
5. Click on Finish.

» The dialog "Select options" opens.

197



Reliability

.

Import BOM from file...

Select options
Select the additicnal options here

o e |

[¥] Irnport components
Import failure modes

l | Finish [ Cancel

6. Select the content that should be imported.
7. Click Next >

» The dialog "Mapping of imported elements" opens.

fig. BOM import wizard
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i "

[®] 1mport BOM from file... o [= =]
Mapping of imported elements
The imported elements can either be assigned to
existing elernents in 20X2 or will be created.
type filter text
th & o | BB
Imported elements Element in S0X2
53 ASIC will be created
53 oscillator will be created
54 shunt will be created
3 DEMO will be created
o3 power supply will be created
£ 1114 |4
@ « Back Mext > l Einish I [ Cancel |

fig. BOM import wizard
8. Click on Finish.
— A BOM was imported and added to the repository.
Creating Project Data

Precondition: A BOM document, the BOM Modules view and the FIT Details view are open.

1. Select a module or the overall system in the BOM Modules view.

“% BOM Modules I3 . [T Prcrperties] & History | 2 F = O
type filter text

Mame Catalog component type Tot
4 55 Owverall system (19) 1:

! unassigned (0]
s Ga Pressure Sensor (4) (ASILC) [SELL]

[ Shunt (1) (ASILC) [SE9] |

i o Position Sensor (5) (ASILC) [SELD] £

b 58 Power Supply (4) (ASILC) [SET]

I Go Processor (5) (ASILC) [SE3]

‘ i | P

fig. Selection in the BOM Modules view
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2. Select a failure rate catalog in the FIT Details view.

= ; =
¢ FIT Details &3 v

&+ Temperature pmfiles] L. Mission profiles

= d

FIT Calculation for Module: Shunt

Catalog

Component Typ |[EC62380-1

fig. Failure rate catalog selection in the FIT Details view

3. Assign a temperature profile. (Create a temperature profile).

FIT Calculation for Module: Shunt

Catalog _SNZQ‘EW-I
Compoenent Typ [

Failuremode Type

; FIT Details &3 h\\_ﬁ'. Temperature pmfiles] AL Mission profiles| = 8

Temperature Profile

Base / Resulting FIT :

4. Assign a mission profile (if [EC62380). (Create a mission profile)

fig. FIT Details SN29500
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% FIT Details £2 _&'e Temperature pmfiles] A, Mission profiles = d
FIT Calculation for Module: Shunt
Cataleg  JECE2380-1 - |

Component Typ [ - _I

Failuremode Type

Mission profile | v| | J
Temperature Profile [ '] —|
Baze / Resulting FIT: 30,00

fig. FIT Details IEC62380

— The FIT value will be calculated in consideration of the chosen failure rate and the temperature/
mission profile.
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System Designer

The SOX System Designer module offers extensive solutions for modeling your systems with OMG
SysML 1.4 and UML 2.0 standards. Define your system with different diagram types and link
requirements from the SOX Requirements Module to system design elements.

In SOX, objects that can be reused over multiple documents (requirements, functions, malfunctions,
diagnoses, safety goals) and relationships between them are automatically in the system design
as stereotyped SysML elements. A stereotype is a specific "marker" that can be applied
to SysML elements to mark a specific meaning of the element. SOX uses the following
stereotypes: SystemElement, Function (including subtypes such as SafetyFunction, Diagnosis or
ProcessCharacteristics), Malfunction, Requirement, and SafetyGoal.

Diagrams

With SOX you can use and create all SysML 1.4 diagrams and the basic UML diagrams. In addition,
SOX provides two additional diagram types, SOX Functions diagram and SOX Requirements diagram,
to be used to create SOX-specific stereotypes in a convenient manner.

As in other SysML/UML modeling tools, a diagram presents only a specific view on the overall system.
One element can appear in multiple diagrams and you can delete an element from diagram without
deleting it from the overall model. The overall system is available in the "Model Explorer" view. To
add an already existing element to a diagram, just drag it from the "Model Explorer" view or "Object
List" view into the diagram. Please note that elements created in other SOX modules are automatically
added to the system design and do not need to be re-created there.

Create Diagrams

Diagrams can be created from the Model Explorer view. Creating a diagram can be performed by
right clicking on one of the shown model classes on the picture . The selected element will be the
owner of the diagram.

B Model Explorer L] Catalogs| i= Objectlist] = - ¥ |&, 5 5 ~ = O
- B2 SysML 14 model

. B2 =EPackage, Medellibrary= UML Primitive Types
. B2 «Modellibrary= Ecore Primitive Types

1. Right-click SysML 1.4 model.

2. Choose New Diagram.
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Profiles
SysML1.4

Mew Child

Mew Relaticnship
Mew Diagram
Mew Table
Delete

Bename

1]t

Iy
=
[

Refactor
Import
Export
Validation

Create Submodel

#<CE

Enable write

Copy

Delete

F2

Ctrl+Z
Ctrl+Y

Ctrl+X
Ctrl+C
Ctrl+W

Ctrl+C

3. Choose your desired diagram type.

P> A name dialog window opens.

4. Choose a name for the diagram.

5. Click OK.

» The diagram editor opens.

5 Note

b0 7 B E) B of 5 o te i g7 % B (Mol oF 3

Activity Diagram

Class Diagram
Communication Diagrarm
Component Diagram
Composite Structure Diagram
Deployment Diagram
Interaction Overview Diagram
Package Diagram

502 Functions

S50X2 Requirements
Sequence Diagram
StateMachine Diagram
SysML 1.4 Block Definition
SysML 1.4 Internal Block
SysML 1.4 Paramnetric

SysML 1.4 Requirement
Tirning Diagram

UseCase Diagram

The diagrams will be saved and can be found in the Model Explorer view.
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o —
B Model Explorer >, [ Catalogs| i= Objectlist| B G|l @ 18, - = O
Bg Diagram Block Definition Diagram
. Diagram Functions
s Diagram Allocations
Diagram Internal Block Diagram

] I |

F

fig. Model Explorer view with active filter "Show diagram's.

Created diagrams can also be opened in the "Open diagrams\documents" dialog which can be

found by clicking on the open diagrams\documents icon at the toolbar.

o

™

E Open diagrams\documents @
Open one or more diagramsidocuments by double clicking the respective element below

type filter text

4 [= Diagrams
o Allocations
Bg Block Definition Diagram
F_ Functions
Internal Block Diagram
» [ Documents

©

fig. Open diagrams\documents dialog.

The Diagram Editor
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= *PowerWindow £

£ Actor

[ Block

= ControlOperator

RO
= Edges
" Dependency
# Genenalization
o Parthssocistion

I ki o
= Other Nodes )

(=1 AdjunctProperty
(=1 BoundRefarence
= ClassifierBehaviorPraperty

Iw— |

= Other Edges )
A Copy

A7 Verify
1 i Trace
A Befine = 3
= 5042 SystemElernents <o

b % SystemElemnent

B8 NewSysMLL4BlockDefinition 12

[1] In this area the diagram can be created and edited.

[2] Tool-Palette that contains:

L‘\) Select single objects or more by holding down the
mouse button.
@), Left-click to zoom in.
=, Left-click to zoom out.
. Select the objects completely including into the
rectangle area.
) Standard marquee selection.
L+
B Nodes only.
Goop
g Labels only.
L4
"o Connections only.
L
B - Select the objects intersecting and including the
marquee rectangle
e Intersection selection
-
e Nodes only (intersection)
+
- Labels only (intersection)
L+
o Connections only (intersection)
[

[3] In this explorer all objects are listed that can be used for the diagram.

Exemplary Method for Designing the System Structure with
SysML 1.4

Precondition: A SOX Project was created and opened.
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1. Right-click on SysML 1.4 model in the Model Explorer view.

2. Choose New Diagram > SysML 1.4 Block Definition.

» A name dialog window opens.
3. Choose a name for the diagram.
4. Click OK.

» The Diagram Editor opens.

w* FawerWindaw [

B MewSysMULABooDeinitian 1

|y Paistta
L &Sl -B -
(= Mo
£ Arior
& Hodk
BE Control Opanor
Pt ranrre R
= Eces
" Depandency
A Gererslizptin
o Partiarzristion
ER S =
= Diher Mides
121 AdfjunctPraparty
= BaindRelerenoe
1 Clmiifinrfshaioifroparty
BN RS TaN T e
= Dther Bl g

A Copy
. ity

A Traca

A Refire m—
= 5000 SynternElarman I
& SpmemEbmen:

%

=

%

=

1. Left-click on SystemElement.
2. Left-click in the editor.

P> A system element was created.

[

B HewSyshLL ABlockDelinision i

= | Palenie
@ e o
(= Medne
T Actor
] Biock
i Cantrakpeaar
EHgm
- Deperdery
A Ganeraizstion
./Flllﬁ:n:ur.illi.l.ll
2 CHbar Hades
o AdpratPiepeity
i BrureiRaeference
[= cllul-l.llMl:.ﬂlpfﬂ.ﬂ".j'
[ Chthr Erges
A Capy
ey
oo Trace
EET T ———
T e SystenElersni

Note: The name of the objects can be edited directly after they have been created, in the properties

view or using the short cut function F2.

3. Define the system structure
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»® Posweitind o 5

‘Cantral Uit

=SystemEkment=
Prewer Windaw

Serrior Dewicsd

sSyunemEbem ents

Preagemos

Fhut

Pesition Sercr

Prespare Fnmr

qﬂk:LMrﬂknDilgllm qr\lrmi-_,uhl.'l.lﬁludd:lﬁrﬂkn 8

"

o Pabea
he & Rl -B-
i Madss
4 dctor
B Bk
ControlOparsior
[ Constrsing

5 Conuraindiack
T

= Edgme
o Depen iy

A Derarsioatizn
_/mmiaﬁu@
A Smiwty

o SharedAsiodiatian
I Onker Misdes

2 i unetrapaty

i BaundAeleience

= Clestwflebord el mgerty

8 ConrectaPraperty

# ConimiDperioe
(= Deher Edges

A Copy

A Wity

i Trace

i P

A Conform

|l [ SO0 SylemEl el s

% SybemElemunt

Note: Use the "PartAssociaton" connectors to define the system structure hierarchy.

1. Select a connector with a left-click. (PartAssociation)

2. Select a parent SystemElement with a left-click.

3. Select the child SystemElement with a left-click.

o Prentindos i

“SyntemElemants
finhicla mith pems: min o

Careral Urit

'

FyemEmests
Pty Wandinw

Piswer Supphy

Preccamoe

B Black Definition Disgrarn | o MewS UL AB oo Detintion ]

Pruwure Saracr

= Pulette
ERel]-M-

= Nodes
% Aakar
[ Bk
=5 Centrekdparsbor
71 Corstrin
[ Cormnimbeck

=-Edgm

" Deperdency

A Gananaization

o PRRAm LN
A Sy

= Tharedismistion

| o ther N

= Ad et ioparty
i BrardRefersnie

£ ClamifinrEahsiztProparty

= CarnectidP gty
i Centneklparabor

| Ot Edgan

A Copy
2 iy
i Trmce
4 Refre
A Condarm

JEENTR w——

& SysienvEl enven

£

@

£5

&

L

Note: The diagram can be modeled for your desire. Click here for more information.
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Deleting In Diagrams

Do a right-click on an element in the diagram editor to:

i

Mavigate r

File 3

Load resource...

Enable write
3£ Delete Selected Element Delete
i Delete From diagram Shift+Delete
#~3 Format b
~3 Filters 3
J  Validation 3
~¥ Edit 3

Profiles k
=] Copy Ctrl+C
3 Delete Delete

Show Properties View

Properties

* Delete Selected Element will delete the element from the entire model and also from all diagrams
where it was present.

* Delete From Diagram will hide the element just in this diagram.

SOX Functions

Create a SOX Function diagram to specify a Functions net, their hierarchy, associated malfunctions,
and allocations of functions to system elements. Malfunctions are assigned to functions via a
Composition relationship from the function to the malfunction. Functions are assigned to system
elements via an Allocate relationship.

2= *Wiedow Lifter 3

F

=FUNClicer

Ensure the “safety cut aff mechanism™ 1o prevent clamging af m

B3 B00 B 18D | Functices 1

abAaifuncicers:

'*—JSaFw:utuHm:hanism failed {limb clamped,

<Fure|

. tian=
e i w BT (s, S0 wed Cham g Farce is EBOCEEGQJ

whAllocates

=Malfurctian:

ahdaunclione:

[ty ot off measure apers windaw stthough the ma all..

abdatfunclions
(iviredcr canirod rat
Lo abAaifuncicer:
[iindcv cantrod woeks aut af spi

& Requrements [ Parametric 3% UseCases Us State Chart) B Packages | §3 Activities

______________ = wSyElemEEments
st Coriral unit

=SyslamEements
Fassenger car with windo lifte)
...................... 5 sSyElemEenents
«hlacates ‘imcow lifter

Wi o ot epening when mtlnminﬂm'ﬂmeJ H
J whllocates)

¢ Paletie 3
[T
& 5002 Funcliors <
= Funilicn
* alfunctian
* Diagreasis
% SatetyFurctian
® ProcessChanadl.,
& ProductChanc..
+ bdges
" Compasitan
- Aeate
AL Eatishy
- 502 Sysbam..,
# SystemElamean
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Connections between malfunctions defined in failure nets (cause-effect-relationships) are added to the
system design as well. They are represented in SysML by dependencies with a SOX-specific stereotype
Effects applied. Hence, the failure net connections can be represented by, e.g., a Function diagram

o= *PowRriTd o 2

ahdaifunclions P — ¥
BasUNNG wWrDng ot (foa | wer supalied 10 the windcw lifter when no power was reques

GEffectss

3 patette

Malfurctions NG Ly LIl
Windaw apening = 5% white child pratection is acti 502 e

® Fusction

ffectss * KMatfunclicn

aEflects T

Pt LY "T = Diagnoss
A 5ILL
. siallustians # Safenguncii..
Wincaw contral warks ot of spe
& ProcessChar.
Etfectae @ Praguchiha..
L S lilestaceli.
sl furc i S % GoAmamem..,
o ROt cpening whan mae, Clamaing 1oece 5 eeoerda ‘- Eanssinsem
H i Eges
FEffectse ' Campostion
| - AEIE & Allecabe
whilal |Ill|l:|IDn? . Satisly
[ataty ot off madhansn faded
= 50X Sysie.,
1T} [} # SystemElem..
B00_Poweriindow | = Matunctions 17 | = 1 PawerWindave-FMEA| », Functions| & Allacations| ) FMEDA_Poweriind oo

The SOX Functions diagram has been extended with the following Stereotypes:
* Function (stereotyped SysML Block)

» Malfunction (stereotyped SysML Block)

» Diagnoses (stereotyped SysML Block)

+ Safetyfunction (typo)

* ProcessCharacteristics (stereotyped SysML Block)

* ProductCharacteristics (stereotyped SysML Block)

* InterfaceFunction (stereotyped SysML Block)

» GovernmentFunction (stereotyped SysML Block)

* SecurityFunciton (typo)

» SystemElement (stereotyped SysML Block)

SOX Requirements

The SOX Requirements diagram has been extended with the following stereotypes:
» SafetyGoal (stereotyped SysML Requirement)
» SystemElement (stereotyped SysML Block)

Note: You have to create a Requirement document in the RM Module, before creating a SOX
Requirement diagram. This is necessary to select a parent module and type of a requirement in the
diagram editor.

Requirements can be created or imported (ReqlF format) in the RM (Requirements) module. All
added/imported requirements are automatically available in the system design and can be dragged
there into diagrams to link them with system design elements (Satisfy relationship in SysML). Linking
requirement with system design elements in other modules (e.g., FMEA editor) can be performed by
just dragging a requirement on the desired element. This causes automated creation of a corresponding
Satisfy relationship in the system design.
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Apply Stereotypes
©® Warning

Manually applying/removing SOX Stereotypes changes the meaning of an element in SOX which
can have unintended consequences, e.g., if the element is already used in other documents.

1. Create an element in the diagram editor.
2. Select the element.
3. Open the Properties view.

4. Choose Profile.

O *Properties ﬂ Clipboard | i Task Assignments | ] Project Tasks EL History | lgd Functions | L] System elements

UL Applied stereotypes:

Comments S Block (from SysML)
SysML

Profile

Style
Appearance
Rulers And Grid
SysML1.4

5- &
Click on the Apply stereotype symbol .

» The Stereotype window opens.

-

= (=]
Applicable Sterectypes: Applied Sterectypes:
Block

Sterectype Information

Allocated SysML:DeprecatedElemen.,
omponent safety:Component
onstraintBlock SysML:ConstraintBlocks:...—

eprecated SysML::DeprecatedElemen..
iagnosis safety::Diagnosis

| »

ailureMode safety::FailureMode
ailureModeEffect safety::FailureModeEffect
unction safety:Function

GouvernementFuncti..  safety:GouvernementFunc, _
=

1 E)

4| n | »

OK ] [ Cancel

6. Select the desired stereotypes.

7.
Use the arrows

=) @) @] &)

to move the chosen stereotypes.
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8. Click OK to finish the process.

— The chosen stereotypes have been applied to the object.

With the Remove stereotype icon you can delete stereotypes from the selected object.

Import System Design (UML/SysML)

You can import systems designed with UML/SysML 1.4 (Supported input format: Enterprise Architect
XMI 2.1.).

=/ Note
Individual Profiles can not be imported.

Precondition: A SOX project was created/imported and the target project selected.
1. Right-click in the Repository view and choose Import...

» The "Import" wizard opens.

[®] 1mport = | =[]
Select

Select an import source:

type filter text

4 (= 50X

[ Catalog

w § FMEA MSR Import

-:. FTA Isograph Import (Structure XML)
¥ Import SOX Project

P Import SOX Repository Project

o= Import Systern Design (UML/SysML)

:. Requirernents Import (ReglF 1.0.1, RIF1.1a, RIF1.2)

@ < Back Next > Finish

fig. "Impor"t wizard.
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2. Choose Import System Design (UML/SysML).
3. Click Next.
» The "System Design (UML/SysML) Import" opens.
4. Select the desired source file.
5. The target location has to be a SysML 1.4 model or a sub folder of this package.
6. Click Next.
» The "Import Model" dialog opens.
7. The drill down menu shows all model elements that will be imported.
8. Click Next.

» The "Diagnosis" dialog opens.
=/ Note

Individual SysML profiles can not be imported. You can review in the "Diagnosis" dialog all
objects that can not be imported. If you want to create diagrams with this objects you have
to create them later.

9. Click Next.
» The "Apply Stereotype" wizard opens.

Select the desired objects from the imported model and apply SOX stereotypes to them. The
following list shows a standard combination of UML objects and SOX stereotypes (other
combinations are also possible)

UML Object SOX Stereotype

Blocks System Element

Blocks, Activities Function

Classes Malfunction
10.Click Finish.

— The system design will be imported and added to the SOX project (Design) and SysML 1.4 model.

Export Diagrams as Pictures

With SOX you can export diagrams as pictures in different formats: GIF, BMP, JPEG, JPG, SVG,
PNG, PDF.

Recommendation: SVG, the size for the elements of this vector image format can be scaled for your
desires without degradation.

Export a Single Diagram
1. Open the diagram in the editor.
2. Right-click in the editor on an empty area.
3. Choose File > Save As Image File.

P Save As Image File window opens.
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&)

E Save AsImage File @
Folder: /

File Mame:  image.html

Image Format: |JPG * | Quality (%6): | 100

[ Overwrite existing file without warning
Export to HTML

[ oK ] ’ Cancel

1. Select the output directory.
2. Choose a File Name.
3. Choose an output Image Format.
NOTE: The quality can be changed if you choose JPEG as Image Format.
4. Do a mark for overwriting an existing file without warning.
5. Do a mark for exporting the diagram as HTML so you can display the diagram in your browser.
6. Click OK to export the diagram.

—The diagram was exported and saved to your chosen file path.

Export all Diagrams

<4 Undo Ctrl+Z
Redo Ctrl+Y
Cut Ctrl+ X
=S| Copy Ctrl+C
Paste Ctrl+V
~3J Refactor 3
g2y Import b
L Export *| & Export All Diagrams...
J  Validation 3
g, Create Submodel
Enable write |—
‘m_ ; a & v = 7 N
. Model Explorer B Copy _— ﬁ? =S E

s |2 SysML14 moos
. B «EPackage, ModelLibrary= UML Primitive Types
> B2 «Muodellibrary= Ecore Primitive Types
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1. Right-click in the Model Explorer on SysML 1.4 model

» The Export All diagrams window opens.

-

@ Export All Diagrams @

Select the output directory :
Select the output format : PHG -

["] Prefix with qualified name

OK ] ’ Cancel

1. Select the output directory.
2. Choose an output Image Format.

NOTE: The quality can be changed if you choose JPEG as Image Format.
3. Click OK to export all diagrams.

Note: If "Prefix with qualified name" is marked, the diagram name will be provided with the prefix
e.g. SysML 1.4 model.

— The diagrams were exported and saved to your chosen file path.

Derive a FMEA from System Design

It is possible to automatically initialize a new FMEA document with the structure from the system
design starting from a chosen root system element.

o= Powedfirdey

[
EILC B EL]-B-
sEystemEle—ant
G -k
uhicha meth powe: mnzos ; _k"ﬁ
% Arter
*‘ = Bk
H
0 = ContrelOpantor
enp— —
SILT
abyste=Elemants = Edges
Power Window .~ Dupsndncy
o A Gereralizaiion
o Partiarccistion
5\ £ Cviled =
o 2= Dther Hisdes
<Syrtamemants SptamEamerks i AdfjunctPraparty
Centee] Linek Zamos Dwicen
= BounReferenot
H “'F-h_ i ClensifiarBuhur eelioparty
v,’ t\ \ e e s
4 4 / — 2 Deher g
AELC RELC RELC ASLC e < Com
Sytarm amants e amants < StamEiments] “GyamEamert “GytamEamerts I
Fower Supply [ Shart | Fouiton Senazr Freraurs Saenace A4 Wity
o Traca

A i =
= S0KD SertwmrElmmranty

& SpstemElement

o=, Funetions | S Block Dufiitian Disgram

Precondition: The system design has been defined.
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. Model Explorer - L] Catalogs
4 B2 SysML14 rodel

g Create Submodel

Enable write

- B3 Systern Requirements

- B3 Vehicle Driver Requirer:
- B3 Safety Requirements

- B3 Car Manufacturer Requil
.| % «SystemElements Vehicl

Create FMEA
[ Copy Ctrl+C
W Delete Delete

o «SystemElernents Power Window [SE2] ASILE
o Vehicle with power window to Power Window
. & =SystemElements Control Unit [SE4] ASILC

o Power Window to Contro
s & «SystemnElermnents Sensor
o Power Window to Sensor

| Unit
Devices [SES] ASILC
Devices

. % uSystemElements Power Supply [SET] ASILC
& Control Unit te Power Supply
. & «SystemElernent» Processor [SES] ASILC

o Control Unit to Processor

. & «SystemElements Shunt [SE9] ASILC

< Control Unit to Shunt

|y npupeny ) [P =2 N__al__ O ____ Cr1nn o U

4 T

1. Right-click in the Model Explorer on the desired root element.

2. Choose Create FMEA.

» The File import window opens.

3. Select a target folder where the FMEA should be saved. (FMEA Folder)

4. Choose a filename.

5. Click Finish.

— The FMEA with all relations that were defined in the Model Explorer was created.

Semantics of SysML Relationships in SOX

The main relationships between elements are stored in the system design as well and, hence, kept
consistent across all documents: Hierarchy of system elements, hierarchy of functions, assignment
of functions to system elements, assignment of malfunction to functions, cause-effect relationships
between malfunctions, assignment of safety goals to functions, and assignment of requirements to
system design elements. Again, adding such a relationship in one document automatically creates a
corresponding relationship in the system design (but not vice versa) and deleting such a relationship
in the system design can result in appearance of a “Refactoring” dialogue that informs about the

consequences.

The following table lists the relationships that are relevant in multiple types of documents/diagrams

and their meaning within a certain document/diagram type:

=

m
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Relationship

Usage in Document

SysML FMEA Document | RE FMEDA Document
Diagram Document Document
Hierachy of Composition | Hierachy of Hierachy Hierachy of -
system elements system elements | of modules | modules
Assignment of Allocate Assignment of Assignment of -
functions to relationship | functions to Hardware Function
system elements system elements to Module
Assignment of Compeosition | Malfunction Assignment of -
malfunctions to Hardware Failure to
functions Hardware Function
Assignment of Satisfy Assignment of - Safety Goal -
safety goalsto relationship | safety goalsto
functions functions
Assignment of Satisfy - - - -
requirements to relationship
any other object

* Association

specifies peer-to-peer relationships between model elements, e.g. if a Class-x has an attribute of
type Class-y, it can be viewed in a class diagram as a Association between Class-x and Class-y.

* Aggregation

is used to model a whole/part relationship between model elements. The part element can exist
without the whole. Aggregation causes the generated code to contain the aggregate either by
reference or by value, depending on the details of the relationship. E.g. to model an aggregation,
the aggregate (Department) has an aggregation association to its constituent parts (Employee). A
hollow diamond is attached to the end of an association path on the side of the aggregate (the whole)
to indicate aggregation.

* Composition

is an aggregation with strong ownership, i.e. when the container is deleted, all of its composite
objects are deleted as well.

* Dependency

is a relationship in which one model element uses another. Dependency may exist between classes
if a message is sent from one class to the other or if one class mentions the other as a parameter to
an operation. Dependency may exist between packages if one package is dependent on another.

* Generalization
relationship causes a class to be generated as a subclass of another class.

« Realizes
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relationship specifies that, e.g. an implementation realizes a specification. The Realizes relationship
does not affect the code.

To create a relationship between two modeling elements, use the tool palette in the diagram editor,

e.g. to create an Association between two classes, select the Association tool in the tool palette,
click on the source element and then click on the destination element.

Diagram Modeling Tools

Select
For selecting all elements,shapes and connectors in the diagram editor, do a right-click on an empty
i v
area and choose select. You can also use the select icon from the toolbar
To select more items manually use ctrl + left-click.
Arrange

With this function you can arrange the diagram automatically.

Note: The structure will be arranged by considering the connectors/relations.
Shape Align
1. Select all desired elements.

Note: The last selected element will define the position for all elements.

2. Right-click on one selected element.
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Eile
Load resource...

Enable write

3 Delete Selected Element

Delete From diagram

[
~» Format
~3¥ Filters
J  Validation
<9 Edit
Profiles
= Copy
3 Delete
] Show Properties View

Properties

Delete
Shift+Delete

Ctrl+C

Delete

3. Choose Format > Alignment.

— The selected elements will be aligned with your chosen method.

Connectors/Relations

You can model the connectors/relations with the Line Style function.

1. Select all desired connectors.

]
»| A Font.
¥ | & Fill Color
k| _ & Line Color
| — Line Style
b | OF  Arran ge
E:' & Alignment
=  Text Alignment
{:} Routing
= Distribution
Order
Snap Back
1Y Autozise
Eé} Make Same Size
2% Apply Appearance Properties

Create a new style

Edit an existing style

Align Left
Align Center
Align Right

Align Bottom
Align Middle
Align Top

Ctrl+Left

Ctrl+Right

Ctrl+ Down

Ctrl+Up

2. Right-click on one selected element.
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Mavigate L

Eile 3
Load resource...

Enable write

3¢ Delete Selected Element Delete
/7 Delete From diagram Shift+Delete
~J Format | A Font.
~¥ Filters k| & Fill Color
J  Validation | 4 Line Color
<P Edit k| — LineStyle
Profiles b | 02  Arrange
o .
> Copy CirleC @ Alignment
= Text Alignment
€ Delete Delete £5  Routing
] Show Properties View +  Distribution
Properties Order
Snap Back
Autozise
H04  Make Same Size
Y Apply Appearance Properties
Create a new style
Edit an existing style

“l, Rectilinear Style Routing
" Oblique Style Routing
5'?-‘5 Tree Style Routing

E‘E Remove all bendpoints

3. Choose Format > Line Style.

— The selected lines will be routed in your chosen style.

Shape Size
1. Select all desired elements.
Note: The last selected element will define the size for all elements.

2. Right-click on one selected element.
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Font...
Fill Color
Line Color

Line Style

Arrange
Alignment
Text Alignment
Routing
Distribution
Cirder

Snap Back
Autozise

Make 5ame 5ize
Apply Appearance Properties

Create a new style

Edit an existing style

r7
]
L]

+0O+
 m—|

[l |

-+

+!
[m]

Both
Height
Width

Eile [
Load resource...
Enable write
3 Delete Selected Element Delete
A Delete From diagram Shift+Delete
~¥ Format KA
¥ Filters b
J  Validation LA |
<P Edit P —
Profiles »| 23
Da
| Copy Ctrl+C a
o Delete Delete 4:.'_
£
Show Properties View A
Properties
red
3. Choose Format > Make Same Size.

— The selected elements will have the same size after your selection.

Rulers and Grid

The Rulers and Grid function supports you to create diagrams organized and descriptive. It is a helping
tool and will not be displayed in the printed/exported diagrams.

[ Progerties . [%] Clipboard | 2 Task Assignments| i Project Tasks| 14 History

R

Dhsplay
[ Show Grid

UML |
Comments
Prefile

[F] Grid In Frant

Snap

] Snap To Grid

| Snap To Shapes

Measurement
Fuler Units Pixels -
Grid Spacing 20

2 rance Gnd Line
General
Rulers And Grid

|
!
Style |
|
I

[1] Display
* Show Grid
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Put a mark to show/hide the grid.
* Grid In Front

Put a mark to set the grid in front or behind the diagram objects.
+ Show ruler

Put a mark to show/hide the ruler which can be scaled in different units and spacing.
[2] Snap
* Snap To Grid

Put a mark to snap the diagram objects to the grid automatically.
» Snap To Shapes

Put a mark to snap the diagram objects to the shapes.
[3] Measurement
* Ruler Units

You can choose between Inches, Pixels, Centimeters.
» @Grid Spacing

Set the spacing of the grid lines.
[4] Grid Line
* Color

Choose a desired color for the grid lines.
« Style

You can choose between Dash, Dash Dot, Dash Dot Dot, Dot, Solid, Custom.
[5] Reset Default

Use this button to set the ruler and grid settings to its default.
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Properties view

Fle B W Diagom  Weigie Fapyess Verts  Adminisetion Windew  Help

b P EE o e T W Seen v F Opeaticamote v L = | [T 00 Wokberch | o) FVEDA . BOM 5° Hicard Anatpsin 5, FTA 8 Requiramants
By — EBE T ° O | o= Powwindom 5 o= iy
Beo
+ T DEMO_S0K2 10 Pereaiindzn V1L 1]
4 (o Ceslin “symenElenene
+ o Possaiinden ehicle with preses wind
I AM
. 2 PMER
o L BOM
. 2 FMEDA
=
) I_;‘I:ﬁ:: . Dependency
: # Gareealisation
o Parttasacistion
= = Cthertiodes -
“SpstemElemeris 21 AfunciPrapaty
S B 1 aundteterence
P 1 8 ClasilieBehn..
q T S
e P e . =
[—a [ —— [ — [ L] [— £ Cony
| Peme Suzpy | | Poseessor | | Shern | Pe»imniusw| |F|n$u=5(lﬁw| A ety
L Trace
Epatun
5 502 Sitem.
. @ Syemilemen
3 Bhsck Detretizn . 1 Fencions o Mscations | o] FMILDA oM ) ® TR byl Alek,| ")
Bz Wao Explocar . i) Catabogs e % 7 0 | pepeses, [ Ciptoas] 2 Tak dasgemests 2 #roject Tasts| ] Hetory T
+ EndyidL1d mod Hame Biack Defiriton Dagiam
+ B wEPacksge. MaddLsrarys UL Brimeive Types . &
Comments Vot Tyge B3 Delrch Pagyrus Wiewpeint = SyabL L4 Bleck Definition
Fustie o
" £ 5L L4 mosel
ity fanes JE]]
ApeaNKe Rizct elemert 00 SysL 1A mogel =
General L
Falers v G

This is the default place of the properties view.

For the different types of selection nodes, edges there are different register.

Empty Area

[ Prepertien . [5] Clipbeard| 3 Tark Amigrenants | 3 Praject Toaks| () History:

UL " Faree Sk LA madd

Cammari 1]

Prokila :

Syt Wiy pablic

Appamance Lecatian o rmpaiprojecty TER_SME w1 0 Poweartiindaw VL DETE K Poweriiindowuml
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AulereArd Snd |

e —

=]

General informations of an opened diagram are shown and can be edited if no object is selected.
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Informations of nodes are shown and can be edited if a node is selected. Also stereotypes can be
applied.

Edges

T Propesties ™[] Cipboard| 22 Task asigrements | 8 Project Tasks| (5 Histony == 0
UL Mama Cantral linit b Powar Supply
LT T Wiy pablic
Profile Wembeer End PermierEnd
e M Careal Uit Harie Fawer Suply
LRETCR Y
Rulers Ared Griel rwmer Clrsilis - e Clasiiied
FMawigakie & brug Take Flwanats e Fales
Aggreqalian e - A 2, ¥
Mutigheity 1 =l (B Mk !

Informations of edges are shown and can be edited if a edge (connector, relation) is selected. You can
also specifies the kind of aggregation that applies to the properties.

Filter

You can find all filter with a right-click on a element in your diagram editor or in the toolbar.
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“»

»

>

|l=

Mavigate »

Eile 3

Load resource...

Enable write
Delete Selected Element Delete
Delete From diagram Shift+Delete
Format r
Filters b | 52 Show/Hide Contents F4
Validation » EE Show/Hide Compartments Ctrl+F5
Edit k Show/Hide Related Link

. Show Related Link In Selection
Profiles »

Show All Related Link

Copy S Sort/Filter Compartments Items...
Delete Delete

Synchronized with Model
SR E R All Connector Labels

Properties Mo Connector Labels

Manage Connector Labels

» Show/Hide Compartments
Use this function to select the compartments of an element that are should displayed in the editor.
» Show/Hide Content

Use this function to select the content of an element that are should displayed in the editor. This is
primary necessary in the internal block diagram (IBD). You can also use the drag & drop function
for ports and properties.

* Show/Hide Related Link

Use this function to select the connectors/relations between elements that are should displayed.

Model Explorer

All existing system design elements of a project are listed in the “Model Explorer” view and can
be reused from there, e.g., by dragging and dropping them into other documents. Alternatively, it is
possible to open one or more “Object list" views to show lists of all existing elements of a specific type.

Symbol definition:

12 Sort elements alphabetically.

Customize the Model Explorer.

i<

Toggle advanced Model Explorer.

5

Link with editor. A handy feature to select objects:
If this is active, every object you select in the

Jp
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editor will also be immediately selected in the
model explorer and vice versa.

Show diagrams. This shows all diagrams in the
model and filters out everything else.

Create Elements Directly in the Model Explorer View.

1. Right-click on a parent element where the new element should be saved.

2. Choose your desired type from the topics New SysML Child, SysML 1.4, New Child, New
Relationship, New Diagram, New Table.

3. Edit the element in the respective properties view.

Note: Elements that are not valid for respective parent elements are not displayed or shown grayed.

Create Child Models

Tip: Child models can be useful for sub-systems e.g.
1. Right-click on a parent model.
2. Choose new child > model.

All objects from a parent model can be used in the child model. Already created objects can be imported
by drag & drop or with the copy function. Imported objects that are used in a diagram of the child
model will be marked with a hyper-link symbol.

[#]ASILC

«SystemElement»
Vehicle with power window
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The SOX FMEDA supports the generation of FMEDASs in accordance with ISO 26262. With the
SOX module FMEDA you can calculate safety specific metrics per component group and follow the
progress of your analysis via Status and Tasks.

The SOX module FMEDA offers not only the ability to build variants, but import hardware and system
effects from the FMEA module and easily create a network using the Drag & Drop feature.

Causes and effects of risks are systematically identified and eliminated through the appropriate
measures (e.g. diagnosis). The SOX FMEDA module possesses a variety of analysis options and via
the Reliability module the generation of failure rates in accordance with e.g. SN 29500.

Step-by-Step-Guide
Creating an FMEDA File

Precondition: A SOX Project was created and SOX Workbench perspective is active.

Repository BS%- 50
™ &
4 % DEMO_SOX2_v3.0_PowerWindow V1.3 [/]
= RM
= DESIGM
: = HA
(= FMEA

I:._ Frull-.nl'.
e FT New b faal NewEMEDA File

Mew Folder

&= BC Rename Folder =
F  SOX Project

w  |mport...
Export..

3 Delete Delete

fig. New FMEDA file.
1. Right-click in the Repository view on the FMEDA folder.
» The context menu opens.
2. Choose New > New FMEDA File.

» The dialog "New FMEDA" opens.
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o

Mew FMEDA o [& ][
Create a new FMEDA file
€3 A BOM needs to be associated with the FMEDA

Target folder S projects/DEMO_SOX2_v3.0_PowerWindow_V1.3/FMEDA

Filename

BOM »
Default Calculation Schema | 15026262 -
Systemn Type I'YPE A 1
HFT: LEVEL_1 i

Description:

Operating Time (in hours) 10000

£ .
'-x? Firiish Cancel

fig. "New FMED"A dialog.

3. Click on Browse... to specify the file location.

4. Enter a name for the FMEDA.

5. Choose a BOM which forms the base of the FMEDA.

6. Choose your default calculation scheme. (ISO 26262, IEC 61508)

7. If IEC 61508 is chosen, select a system type of your calculation scheme and set the HFT level.
8. Enter the Operation Time (in hours) if the default calculation scheme is ISO 26262.

9. Click on Finish.

— An FMEDA file was created and added to the repository.

Assigning Failure Modes to Components

Hardware function/failure and system function/failure can be assigned from the FMEA, but also with
the Functions view.

Precondition: Functions and malfunctions were created, the FMEDA document is opened and the
Functions view is active.

1. Drag the desired malfunction and drop it to the according column in the editor.

» The "Add or replace" alert opens.

227



FMEDA

[O] ==

IQI Do you want do add or replace the effect?

E Add ; [ Replace

fig. Add or replace alert.

2. Click on Add or Replace.

3. » The Hardware- and System functions dialog opens.

] = | = | =
Selection

Select the Hardware- and Systemfunctions

Hardware Function Detect clamping force while raising the window

Hardware Effect Detecting wrong clamping force value while raising the window

i

System Function  Ventilzte Passenger Car

:

System Effect Passenger car ventilated without request E

r:‘?: < Back Mext = [ Einish I I Cancel

fig. Hardware- and System functions dialog.

— The according hardware function/failure and system function/failure will be set automatically.
But they can also changed by clicking the according Browse... button.

= Note

The functionality to add or replace hardware function/failure and system function/failure is
identical.
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Assigning Safety Goals

Precondition: The FMEDA Editor and the Project safety goals view is active. A Project safety goal
was created.

1. Left-click on the Assign button of the desired safety goal.

__,, Diagnoses | I Project safety go ) E Clipboard | |2\ Task Assigniment | o] Project Tasks [f Traces = 7 )

Safety Goals/Safety related objects Direct assign... Safety.. current cumrent.. Safe St.. a
> (] @ Ensure the "safe cut off mechansim” to preve Assign ASILB = = Power...
> [¥] 49 Ensure the child protection (max. windew op E ASILC -- -- Max. Wi,
' Ey Ensure ventilation (ASILE) [SG3] Assian ASILE - - ventilati...

fig. Assigning safety goals.

— SOX automatically extends the FMEDA table with additional columns for metric calculation per
safety goal.

Calculating FMEDA according to ISO 26262

The safety engineer edits an FMEDA, assigns calculation parameter values and diagnoses to a FMEDA
document with the calculation scheme ISO 26262. SOX then performs the calculations accordingly
and displays the results.

Precondition: An FMEDA document with calculation scheme ISO 26262 is open. Diagnoses were
created. Safety goals were assigned.

Ensure the child protection (max window opening=50%) 4
SR (5P Relevance [SP) Diagnosis (5P) FRAC [SP) A (SP) | SR(MP) | Relevance (MP] | Diagnosis (MP) | FMC (MP) | & (MP) CCF

» 100% Sh_KrSe 01 903 0015 » 100% SM_KrSe 01 0% 0.1485

b 4 100% SM_KrSe 01 99% 003 X 100% SM_KirSe 01 0% 0.297

» 100% ShA_KrSe 02 0% 12 ¥ 100% Sh_Krse_02 0% i
(disabled) (disabled)

26 @006 &

| i |

fig. Calculation parameters per failure mode and safety goal.
1. Double-click to set the diagnosis.
2. Double-click to set the safety relevance SR (SP).
3. Enter the relevance (optional).
4. Enter FMC (SP).

Do the same steps for MP.
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5. Set CCF.

6. SOX calculates the resulting metrics A and displays them.

Creating an FMEDA Report

Precondition: An FMEDA document is open.
1. In the menu bar, click on File.
2. Choose Print.

» The "FMEDA Report" wizard opens.

o |[-@
FMEDA Report

Please select the report options,

Report type

@ Component Level 7 Medule Level

PDF Fermat (Only for Module level)

FMEDA

[#] Diagnosis Sheet [#| Temperature Profile Sheet
|| Mission Profile Sheet [#] Safety Goal Sheet

[ Revision Sheet || Reference Shest

FMEA
FMEA Document -

Systern Tree Sheet
Function Tree Sheet

Fault Tree Sheet

fig. "FMEDA Repor"t wizard.

3. Set report type.
4. Select Excel report or PDF report (PDF only for module report).
5. Set sheets (sections) to be added to the report.
6. Set FMEA data to be added to the report.
7. Click Next.
» The output dialog opens.
8. Click on Browse to specify the file location.

9. The output file will open automatically if "Open" is marked.
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10.Click on Finish.

— An FMEDA report was created.

The User Interface

Fie Edt <0 Bisum Papyus Varts Adrinisvation Window  Hep

o EE T Wt - O openmtanmade = G © Fesibek - v | 5002 Werkbamch [TFRIERE]
= CEMD_S0K2 v Powibindow .3 51 "0 |5 P 5 e Fundiom =0
Overall system * Fiter:| 4 “IEEE A e AT Rn@HRAW s eB0% 7
Bkt B Poniindow Topefier e

Campmen: 8 IE
Hame Dmicrition | Facter | Produt Code | Asertly grau | AT | TatalFIT Faiuwemode Typt Salety .| FahureMude s HartareFundtion % Project DEMO S04l Penariiinden V1.3
1= o — Aot 1 w1 13 RESKTOR_FLED LM 3
oo i an
u
o ape '
1
2 [ Opem | —d 1 [ e ] 03 RESKTOA_FOED, LM *
i s
o ape T
u
3 Eopm | —bi 1 Brecsurs Seree | 6 & | LMEALE x
s furctivel 55,
1] FREDS Pewertinden 51
T, Mestel Exphar . L] Catalogs| 11 bject it =]  Hatory. > S Pujectsatety go | ) Ciphosrd | 25 Taak Asigpment | 31 Prject Tasks | of Traces
nEERER 7
2 SAMLLE e . e
-+ [ <EPackags, ModeLibrarys UNL Primitivs Types L R AR =
B2 Modelibrays Eeere Pt Tynes 10pen X8 Code  FMCSingle  FMCMutigh Thiesheld O Time
itpen 24
1open @ M g, S £
Sopen 2
2 Power Supiy I iopen  md . o oo
£5 Pracesioe 39 1500] sopen 122 L. o oo
. L
T FuE. L
M Sl 5 oo
T A, 5 s
TS, L

Admirissterree

fig. User Interface FMEDA perspective.

[1] FMEDA Editor
[2] PSS view, Functions view
[3] Diagnoses view, Project safety goals view, Clipboard, Task Assignment, Project Tasks, Traces

[4] Modules view, Properties view, History view

FMEDA Editor

Functions View

The Functions view gives you an overview of all functions and their malfunctions. Moreover, you
may create or delete functions and malfunctions. The functions are listed in a tree diagram and are
sorted by corresponding modules.

Furthermore the system design is displayed and the safety goal assignments can be edited.

Creating a new Function
Precondition: The functions view is active.
1. Select the desired module or "Unassigned".
2. Choose New > New Function.

» The "Add new Function" dialog opens.
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rAd-d @1

Add new Function to Power Supply

+ o Power Supply

Add @ Function

Mame F-,n chion(

Sequence number overrde i

Description -
Function type Function -

Function  Variants

Child objects

type filter text

& Supply window lifter with power (3V)

Catalog
type filter bext

# Detect clamping force while raising the window
#® Detect window position

# Ensure functionality for lowering the window

Save 8 Mew | | 0K | l Cancel

o)

fig. "Add new Functio'n dialog.

3. Enter a name for the function.

4. Optionally, enter a description.
To create more functions, click on Save & New, then you can directly enter a new name for a new
function. With OK you save your function and finish the process. With Cancel the process will

be canceled.

— A new function was added to the project.
Assigning Functions to Modules

To assign a function to a module, choose the desired function and drag & drop it on a module.

Create Malfunctions

Precondition: A function was created and the function view is active.

1. Right-click on a function.
2. Choose New > New malfunction.

» The "Add malfunction" dialog opens.
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[®] add

Add new Malfunction to Ensure the “safety cut off mechanism” to pr

# Ensure the "safety cut off mechanism” to prevent clamping of limbs

Add @ Malfuncticn

Mame |‘-.'1.al'iur'.-:tic~n33

Sequence number overrde i

Description -
Malfunctien] Vanants |

Child objects

type filter bext

& Safety cut off mechanicm failed

Catalog

type filter text

& Child protection failed (window opening > 30%)
# Detecting wreng clamping force value while raising the window
# Detecting wrong window position

& Meaciving wrana corrent (oo hinh 2

@ Save&ilew || Ok || Cancel |

-

fig. "Add malfunctio'n dialog.

3. Enter a name for the new malfunction.

4. Optionally, enter a description.

To create more malfunctions, click on Save & New, then you can directly enter a new name for

a new malfunction. With OK you save your malfunction and finish the process. With Cancel the
process will be canceled.

— A malfunction was added to the project.
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Diagnoses View

L Diagnoses Z2 .\ Project safety go |Z] clipboard | & Task Assignment | & Project Tasl:s.l  Traces| = B

type filter text

Marme Code

Te Unassigned
a L SM-Controller

¢ Stortup Test [DGI] iM_Reg...
4 4 SM-Force measurement

¢ Plousibilation [DG2] SM_KRE.

& internol self-test [DG3] SM_KrS...
4 L SM-Position sensor

¢ Plousibilgtion [DG4] 5M_Pos...

¢ interngl self-test [DG5 IM Pos...

FMC Single

0%
Q0%

FMC Multiple Threshold Off Time

fig. Diagnoses view.

The Diagnoses view displays all diagnoses and their functions. Furthermore in this view diagnoses

can be created, edited and deleted.

Creating Diagnosis Groups

Precondition: The diagnoses view is active.

1. Right-click somewhere in the diagnosis view.

2. Choose New > New Diagnosis Group

» The "New diagnosis group" dialog opens.

Mew diagnosis group

Edit diagnosis group
€3 The name is required
Mame: |

type filter text

Marme
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fig. "New diagnosis grou'p dialog.

To create more diagnosis groups, click on Save & New, then you can directly enter a new name for a
new diagnosis group. With OK you save your diagnosis groups and finish the process. With Cancel
the process will be canceled.

— A new diagnosis group was created and added to the diagnosis view.

Creating Diagnoses

Precondition: A diagnosis group was created.

1. Select an existing diagnosis group.
2. Right-click on it.
3. Choose New > New Diagnosis

» The Add diagnosis dialog opens.

r.ﬁu:ld 1

Add new Function to SM-Controller

L8 SM-Controller

Add @ Functicn

Mame |

Sequence number overnde i

Description *
Function type Diagnosis -

Function Vanants Diagnosis

Enabled L
Code

FRC/DC Single %2~ 0.0
FMC/DC Multiple %= 0.0
Threshold

Failure response

OHf time

.f?\, save 8 MNev L8], [ Cancel

fig. Add diagnosis dialog.

1. Enter a name for the diagnosis.
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5.

6.

. Optionally, enter a description.

. Set enabled/disabled.

= Note
» [EC: Only DC Single is required.

* ISO: FMC Single/Multiple is required.

. Enter threshold (optional).

Enter failure response (optional).

Enter off time (optional).

To create more diagnoses, click on Save & New, then you can directly enter a new name for a new
diagnosis. With OK you save your diagnosis and finish the process. With Cancel the process will be
canceled.

— A new diagnosis was added to the selected diagnoses group.

Editing Diagnoses and Diagnosis Groups

To edit diagnoses and diagnosis groups, select the desired one. Right-click on the diagnosis and choose
Edit. After that, the "Edit diagnoses" dialog opens.

Setting the Diagnosis State

To set a diagnosis state, select your diagnosis and right-click on the desired one. Choose Set diagnosis
state and you get the options "enable" and "disable".

If you disable your diagnosis state,you will set the FMC in the overview to 0% and consequently
modify the metric calculation.

Deleting Diagnoses and Diagnosis Groups

To delete a diagnosis or a diagnosis group, right-click on the desired one and choose Delete.

The Refactoring dialog opens. To finally delete the diagnosis or diagnosis group, click on Finish.

Project Safety Goals View

L/ Diagnoses | {} Project safetygo &2 L:| Clipboard | |<# Task Assignment | |« Project Tasks | . Traces |

Safety Goals/Safety related objects Direct assign...

[#] @ Ensure the "safe cut off mechansim” to preve
. [¥] § Ensure the child protection (max. window op ASILC
» [¥] B} Ensure ventilation (ASILE) [5G3]

Safety ..
ASILE

ASILE

current  current.., Safe St..
= - Power...
- -- max. wi...
- -- ventilati...

fig. Project safety goals view.

The Project safety goals view displays all Project safety goals. Furthermore in this view Project safety
goals can be created, edited, deleted and assigned.
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Creating Project Safety Goals

Precondition: The Project safety goals view is active.

1. Right-click in the Project safety goals view.

Mew | MNew safety goal

L| Copy Cirl+C

.  Delete Delete

£)  New comment Ctrl+Shift+ C

Merge safety goals

2. Choose New > New safety goal.

P The" New safety goal" dialog opens.

i "

Mew safety goal L=
Mew safety goal

Mame

Safe State

EQT

FTT

FTTI

Safe Reduction

Warning Concept

Safety-Coverage 100

Morm 15026262 (ASIL) -
Safety Level Qm -

ey - =
'-\?/ (o] 4 Cancel save & procesd

fig. New safety goal dialog.

3. Enter a name for the safety goal.
4. Enter a Safe State.

Optional:

* Enter a EOT, FTT, FTTL

* Enter a Safe Reduction

* Enter a Warning Concept

* Enter a Safety-coverage.

5. Choose the norm according to the desired safety calculation ASIL, SIL, PL, MSIL.
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6. Choose the Safety Level according to the chosen norm.

To create more safety goals, click on Save & New, then you can directly enter a new name for a new
diagnosis. With OK you save your diagnosis and finish the process. With Cancel the process will be

canceled.

— A new Safety goal was created.

Assigning Project Safety Goals

Precondition: The FMEDA Editor and the Project safety goals view is active. A Project safety goal

was created.

1. Left-click on the Assign button of the desired safety goal.

__; Diagnoses | () Project cafety go X [F] clipboard| |2 Task Assignment | |2 Project Tasks| Cf Traces = B8 |

Safety Goals/Safety related objects Direct assign...  Safety ...
> [ @ Ensure the "safe cut off mechansim” to preve Assign ASILB
> [¥] @ Ensure the child protection (max. windew op Assian ASILC
. Eﬂ Ensure ventilation (ASILE) [5G2] A;;icln ASILB

=]

= h

current  current... Safe St... Cl
-- -- Power...
== == max, Wi..
-- -- wventilati,.,

— SOX automatically extends the FMEDA table with additional columns for metric calculation per

safety goal.

Merging Project Safety Goals

Precondition: Safety goals were created and the Project safety gaols view is active. The safety goals

have no safety relevance and are in the same safety norm calculation.

1. Select the desired safety goals (hold CTRL + Left-click).

fig. Assign safety goals.

7' Diagnoses | K} Project safetygo £2 jj'_"l Clipboard| < Task Assignment | < Project Tasks| o Traces = O
= &
Safety Goals/Safety related ohjects Direct assign... Safety.. cument current.. SafeSt.. i
(¥ @ Ensure the "safe cut off mechansim" to preve [E] ASILB Power...
s [ W] y Ensure the child protection (rmax. window op Assian A5ILC - == PO WL
> W] 4 Ensure ventilation (ASILE) [5G3] Aszign ASILB - -~ wentilati...
T New, Assian QM - ——
Mew k
[ Copy Ctrl+C
#H  Delete Delete
Merge safety goals

2. Right-click on one selected safety goal.
3. Choose Merge safety goals.

» The "Merge Safety Goals" dialog opens.
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Refactoring = ﬂ |£
Merge Safety Goals Y
Please configure the safety goal to be created as result of the merge cperation. :&

Mame new i
Safe State =
EOT il
FTT -
FTTI -
Safe Reduction -
Warning Concept -
Safety-Coverage  100.0 -
Morm 15026262 (ASIL) -
Safety Level oM D

) = I - I
'\‘?_, < Back | Nex > ] Finish I | Cancel

fig. "Merge Safety Goal"s dialog.

4. Enter a name for the new safety goal.

5. Enter the remaining parameters for the new generated safety goal.

6. Click on Finish.

— The safety goals were merged and the newly generated safety goal will be added to your project.

Assigning Safety Relevance

Precondition: The Project safety goal has to be assigned and the FMEDA document is opened.

1.

Double-click in the SR (SP) [1]/SR (MP) [2] column of the desired Failure Mode row.

Failure Mode Fl Ensure the “safe cut off mechansim® to prevent clamping of limbs q-
Failure Mode [Hardware Fun... Hardware Failure |System Functi..[System Fail..| | SR (SP) [Releva..| Diagnosiz(5P) | FMC(SP) | & (SP) | SR (MP) [Refevan...| Disgnosis (MP) | FMC (MP) | A (MP) | CCF
o drift ® Detect » Mot ® Ventilate | @ Passeng

clamping detecting Passenger car et

force the Car ventilate

while lamping {ASILE) [MFL]

raising the | force value [Fu1)

windaw wihile raising

(ASILC) the window

[FU1S] [MF24]
- opens o Detect

clamping wrong

force clamping

while [

aising th

ndaow
(ASILC) [MFZ (ASILC
[FU15) {FU3]

fig. FMEDA Editor.

— The failure mode is now safety related which is displayed by a X symbol.
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O Tip
* Several relevance can be assigned with multiple selection.
1. Hold CTRL and click on the desired rows.
2. Press F2.
* All relevance can be assigned
1. Double-click on the column title SR (SP)/SR (MP)
» All rows are marked.

2. Press F2.

The relevance of each safety goal can be scaled in percent in the Relevance (SP)/(MP) column.
This has an effect on the safety calculation.

Edit Project Safety Goals

To edit Project safety goals, select the desired one. Right-click on it and choose Edit. After that, the
"Edit Project safety goals" dialog opens.

Deleting Project Safety Goals
To delete a Project safety goal, right-click on the desired one and choose Delete.

The Refactoring dialog opens. To finally delete the project safety goal, click on Finish.

Additional Functionality
Linking FMEA and FMEDA

The functions and malfunctions from the FMEA analysis can be used for the FMEDA document.
Precondition: A FMEA was created, a FMEDA document is opened and the PSS view is active.

1. Open the FMEA in the PSS view.
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= Ppss 2 o e Fum:t'iani] = B
AT RBBHEAP e o5 ~
type filter text
B e >

4 % Project DEMO_SOX2_v3.0_PowerWindow_V1.3
1 4 Safety goals
i %% Project hazards
[ .ﬁ. PowerWindow-RM
boue BOM_PowerWindow
4 [» 3 PowerWindow-FMEA
& ¢ Formshests
[+ I_§ Control plans
b ) Safety goals
[ Vanants
r 4 Vehicle with power window (45ILC) [SEL]
= g1l FMEDA_PowerWindow
= 41l Dema
[ .:. FTA_PowerWindow
[ j HA_PowerWindow
[ gm PoweriWindow

fig. Opened FMEA in the PSS view.
2. Drag the malfunction desired as hardware/system failure.
3. Drop it to the according column in the FMEDA editor.

» The "Add or replace" alert opens.

ﬁ

@ Do you want do add or replace the effect?

[ Add i I Replace

fig. Add or replace alert.

Add/Replace

» The add Hardware- and System functions dialog opens.
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.

O =
Selection
Select the Hardware- and Systemfunctions

Hardware Function Detect clamping force while raising the window l I

Hardware Effect Detecting wrong clamping force value while raising the window
System Functions / System functions System effects _
e b/ | system funct s [ Browse. JJS

Already linked

um

r:‘?: < Back Next > | Einish | I Cancel

fig. Add Hardware- and System functions dialog.

[1] According hardware function of the chosen hardware failure
[2] Chosen hardware failure

[3] Selection of system failure

[4] System functions and system failure.

To remove the system functions and system failure, select the desired one [4] and press the button
Remove [5].
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(8] system Effect o [@)E=
Please choose a system effect

sMalfunction= Passenger car not ventilated [MFL] (ASILE) §
«Malfunction= Passenger car ventilated without request [M

shdalfunctions Child protection failed (window opening = 5
sMalfunction= Safety cut off measure opens window althou
«Malfunctions Window opens too wide while child protecti
=Malfunction= Window lowered without active r
«Malfunctions Window raised without active reg
zMalfunctions Detecting wrong position and/or

& & & & & & & &

=Malfunctions= Safety cut off mechanism failed [MF3]
aMalfunctions Window not opening when max. clamping f
=halfunction= Window cannot be lowered [MFE] (ASILE)
sMalfunction= Window cannot be raised [MFLO]
=Malfunctions Window control not werking [M
=Malfunction= Window control works out of spe
o ikl

& & % & & @

@ [ oK I [ Cancel |

fig. [3] Selection of system failure.
[1] Linked malfunctions from the failure net and level info (blue).
[2] Remaining malfunctions from the project.
Click on Finish.

— A hardware function/failure and system function/failure will be added and the safety goal
assignment will be adopted and displayed in the column SE SG.

Replace

» The " Hardware- and System functions" dialog opens.
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-

o =]
Selection
Select the Hardware- and Systemfunctions
Hardware Function Detect clamping force while raising the window
Hardware Effect Detecting wrong clamping force value while raising the window Erowse...
System Function Ventilate Passenger Car
System Effect Passenger car ventilated without request Browse...
Y = - -
'\?_J = Back Mext = [ Fimish I | Cancel

fig. "Hardware- and System function"s dialog.

The according hardware function/failure and system function/failure will be set automatically. But
they can also be changed by clicking the according Browse... button.

5 Note

The functionality to add or replace hardware function/failure and system function/failure is

identical.

Synchronize with FMEA

This function is a semi-automatic support for synchronization of FMEDA system effects and hardware
failures with FMEA. After activate the Sync function, the following analyses will be executed by SOX.

* Empty hardware effect

OM Spoiler
4 Failure Mode
Safetyr..| Failure Mode Split CE Hardware Function Hardware Failure System Function
# shorts 10% . o [FUL] Ensure functionality for
[FUS] Measure revolution of [MFT] NOT Measure revolution of | lowering the spoiler (ASIL A) [->
pheeldl->211->] |5-2]

LSl o212 >]
# opens 50% .
-

o [FUL] Ensure functionality for

|5-2]1
# [FU2] Ensure functionality for

1

lowering the spoiler (ASIL A) [->1

System Failure

o [IMFL]NOT Ensure functionality
for lowering the spoiler [->6 |

o [MFL]NOT Ensure functionality
for lowering the spoiler [->6 |

# [MF2] NOT Ensure functionality

* Empty system effect

fig. Empty hardware effect at a FMEDA.
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A BOM Spoiler
4 Failure Mode
Safetyr..| Failure Mode Split CE Hardware Function Hardware Failure System Function System Failure
v il ¥ v V v ¥
opens 19% Wil £ (ASIL L) 33373 ] WhEel £ 34 [ 175 ]
o drift 5% 8 | @ [FUG] Measure revolution of & [MF10] Measure wrong
2 wheel 2 (ASIL C) [->3 ] 3->] revolution (ASIL C) [->2]2->]
e ™o vor T
raising the spoiler (ASIL C) [->1 | for raising the spoiler (ASIL C)

fig. Empty system effect at a FMEDA.

Not safety-related system effect

q Failure Mode <
r..| Failure Mode Split [ce] Hardware Function Hardware Failure [ System Function System Failure SESG [
v ki v v v v v v

shorts 10% e [FUG] Mezsure revolution of [MF10] Measure wrong ® [FUZ] Ensure functionality for ® [MF2] NOT Ensure functionality ) [SG2] Redu...
wheel 2 (ASIL C) [->3 | 3->] revalution (ASIL C) [-»2] 2->] raising the spoiler (ASILC) [>1] | for raising the spoiler (ASIL €)
4-5] [->4|1-5]
v drift 0% ®e | @ [FUS] Measure revolution of @ [MF9] NOT Measure revolution of | # [FUL] Ensure functionality for ® [MFL] NOT Ensure functionality
wheel 2 (ASIL C)[->3|3-3] wheel 2[->2]1->] lowering the spoiler (ASILA) [->1 | for lowering the spoiler [-6 |
15->] 03]

fig. Not safety-related system effect at a FMEDA.

Missing system effect

Overall system ~ f
BOM: BOM Spoiler

Failure Mode 1
CE Hardware Function T Hardware Falre | System Function  Syetem Fallore SESG BE:

¥ v v v v
e | @ [FUG] Measure revolution of [MF10] Measure wrong [FUL] Ensure functionalityfor | [MFL] NOT Ensure functionality i JCTIR S b

h wheel 2 (ASIL C) [->3 | 3-5] revolution (ASIL C) [->2 | 2 lowering the spailer (ASIL C) [->1 |  for lowering the spoiler (ASIL C)
E | 61->]

- MNOT Ensure functionality @ [562] Redu...
for raising the spoiler (ASIL C)
oo | » [FUS] Measure revolution of ® [MF9] NOT Measure revolutitng of o [MFL] JOT Ensure functionality . [SG1] Impr... bl
8.2 wheel 2 (ASIL C) [->3 | 3->] wheel 2 (ASILC) [->2|1->] ering the spoiler (ASIL C)
1 A11-2]
®s @ [FUS] Measure revolution of ® [MF9] NOT Measure revolution of F1] NOT Ensure functionality | @) [SG1] Impr... b]
83 wheel 2 (ASIL C) [->33->] wheel 2 (ASILC) [->2]1->] (i for lowering the spoiler (43IL C)

[-»6[1-7] MPF1] NOT Ensure functionality for

«
1] FMEDA Spailer £3 I -'g FMEA Spoiler

¥ Failurenet 3

o~ [MF1) NOT Ensure functionality for lowering the

spoiler (5=5) (ASIL C) [->6|1->] w [MF4] Calculate wrong speed JASIL C) [->4 |1->]
.LSG[]]Mpmemcﬂt of driving stability at high -

speeds (ASIL C) [->2|0->]

i~ [MF1) NOT Ensure functionality for lowerjs the
spoiler (5=5) (ASIL C) [-»6 | 1-»]
.[SGI.]lmprwemem of driving stabilfy at high

speeds (ASIL C) [->2]0->]

I b [MF10] Me%ﬂang revolution (ASIL C) [->2 |
2-»]

w [MF8] ghtivate spoiler motor unintentionally
(AsI) [->5]3-5]

a, [MFS8] NOT Ensure functionality forrasing the
“ % spoiler (ASIL C) [->4 |1->]
'[SGI] Reduction of breaking distance at high
speed (ASIL C) [->30->]

.~ [MF2] NOT Ensure functionality for raising the
spoiler (5=7) (ASIL C) [->4 | 1->]
.[SGZ] Reduction of breaking distance at high
speed (ASIL C) [->3]0->]

fig. Missing system effect.
In this case, the system failure (MF10) is provided with three hardware failures (MF1, MF58, MF2)
at the FMEA failure net and MF58 is missing at the FMEDA. This will be recognized by the
synchronize with FMEA function.

Hardware effect not assigned to modul
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1:BOM Spoiler type fitertext
Factor | Product Code ‘Assembly group. AT | TowlAT | Failure Mode Spiit &3 Hardware Function System Function 4 9% Project Automatischer Heckspoiler
z . FUS] Wiasure revolution of IMF/]NOT Measire revolution of | Towening the spoiler (ASILAJ 1
e e B
s EASRIIRS | (| S
. ‘o [FU2] Ensure functionaity for b ] Process FMEA Manufacturing plastic parts
raising the spoiler (ASIL C) [->1 | 441l FMEDA Spoiler
>] » @ Safety goals
A E——
1 A 2313 revolution (ASIL C) lowering the spoiler (ASIL ) [->1
|5->]
15->] N
it 0%  [FUB] Measure revolution of ‘@ [MF3] NOT Measure revolution of | e [FUL] Ensure functionality for
151 PWR supply (ASIL C) (-3 ]0->]
o opens 50%  [FU] Measure revolution of  [MF9] NOT Measure revolution of | e [FUL] Ensure functionality for Shunt (ASIL ) [->30->]
3 wheel 2 (ASIL C) >3 3->] wheel2(2|1->] lowering the spoiler (ASIL A) [->1 it Spoiler FTA
15->1
» & Hozard Anslysis
1| Revimeieni £ =D » u'e DEMO PROJECT Automatic Rear Spailer
o opens. 2% . * [MF] NOT o [Fu1]
* Missing hardware effect
= O |[E pss 52 Functions =E
A*ABNAO e o e EE
opeames
TowlFIT | Failure Mode St 3 Fardware Function Fardware Failure System Fancion System Failore 4 % Project Automatischer Heckspoiler
7| v 7| v ¥ ¥ | > i Safety goals
[FUS] Measure revelution of MFITNG AT » % Project hazards
opens 0% wheel 1 (ASIL Q) [3|3->] wheel1[2]1->] & Automatic Spoiler-RMsrm
L = . s
1 FMEA Spoiler
| > @ Safety goals
o =5
o shorts 10% . . TP .
wheel 2 (ASIL C) [-53 | 3->] revolution (ASIL ) [-2 ] 2->] ASLA)[->1 | for 6] I : 4 % [FU2] Ensure functionality for raising the spoiler (ASIL C) [->1|4->]
- o T i " Db caer e o
- o Qo u - .
e e I > 23 (551 Rev meterwheel (510 [-3[0->]

Precondition: A FMEDA and FMEA were created.

fig. Missing hardware effect.

1. Go to the Repository view and right-click on the desired FMEDA.
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I
A

= O

[0l
iy
q

- Repository :
& o
a % Automatic Rear Spoiler /]
i [== RM
[ [= DESIGM
b = HA
4 = FME4A
b w i FMEA Spoiler
> -r.§ Process FMEA Manufacturing plastic parts

4 [= FMEDA
b |41] FMEDA Spoiler.
B = FTA Mew 3
[+ = BOM
Open
Open with L
# Delete Delete
Rename F2
g2y Import b
f=1 Import.
i Export..
 Sync with FMEA |
Document properties

fig. Context menu entry Sync with FMEA.

2. Choose Sync with FMEA.
» The FMEA Selection dialog opens.
3. Select your desired FMEA and click on Next.

» The Analysis Results dialog opens.
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e

Analysis Results

The following analysis results were determined.

Drag column to group

o Refers to Context
Level Description = =
Object Path Object Path

System- and Har... | The system effect is not assi... ™ [MFL] NOT Ensur| FMEAL/SEL/FUL/... # [FM32] opens FMEDAL/CO2/F...
*#[CE6] Coupled Eff FMEDAL/CO2/F...
*#[CE11] Coupled B FMEDAL/CO3/F...

=

System- and Har.. | System effect is empty.
System- and Har... | Hardware effect is empty.

=

Toggle Group By Header] [Collapseall ] [ Expand AII] [Export] [Refresh] B

@ Ner>

fig. Analysis Results dialog.

[1] In this area you can drag columns. Same messages of the dragged column will be grouped. With
a right click on a dragged column you can ungroup the messages.

[2] In this area the results of the analyses are displayed.
(3]

Toggle Group By Header

Shows or hides the area [1] for dragging columns to group.
Collapse All

Collapse all expanded groups.

Expand All

Expand all collapsed groups.

Export

Export the analysis results as an Excel Workbook (.xIs).
Refresh

Refresh the analysis results. This can be necessary by editing the FMEDA while this dialog is
active.

. Select your desired results, make a right-click and choose Quick Fix.
Note: The selection in dialog triggers selection in the editor or PSS.

» The Quick Fix dialog opens.
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fig. Quick Fix dialog.
5. Select the desired changes and click OK.

— The selected changes will be added to the FMEDA.
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Introduction

The SOX Requirements module offers a complete solution for creating , tracking and analyzing
requirements. Import your product requirements specifications from Excel, Word, ReqIF or Rif and
create the functional specification document in SOX . For this, you can reuse data from former projects
from the server-based catalog, compare different concepts and make status alignments via the SOX
Traceability Matrix.

Step-by-Step-Guide
Creating an RM File

Precondition: A SOX project was created and the Repository view is active.
1. Right-click on the RM folder in the repository.

2. Choose New > New RM File.

Repository = :J,_-

=

4 34 DEMO_S0X2_v30_PowerWindow_V1.3 [/]

= Rhd

= Mew b= MewFelder
» k= 8 Mew RM Fil

Rename Folder . = ne

= ¥ SOXProject

=ige  Import.. ;

5y Expert..

W Delete Delete

fig. New RM file from the Repository.

» The dialog "New requirements file" opens.
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r

Mew requirements file o =&
Mew requirement file :
£3 Please select a valid name for the file -

Target folder Sprojects/DEMO_SOX2_v3.0_PowerWindow_V1.3/RM

Filenarne

Description

J?: Einish [ Cancel ]

fig. "New requirements fil"e dialog.
3. Click on Browse to specify the file location.
4. Enter a filename.
5. Optionally, enter a description.
6. Click on Finish.

— A new RM file with the RM module specification document and the according type definition was
added to the repository.

Creating new Requirement Types

A requirement type is needed to define the number and kind of the characteristics of a requirement.
L.e. a requirement type consists of a collection of attributes. Also the table head will be designed by
these types.

Precondition: The view "Type Definitio'n is open.

1. Right-click in the "Type Definition" view.

2. Choose New > New Requirement Type.

» The dialog "New requirement type" opens.
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==

0 o e |

Mew requirement type ‘,’
Complete the form to create a new requirement type,

Mame: 9 |
Description:
Safety-Relevant: []

Attributes

Insert MName Type Default value Description

i Eimish Cancel

fig. "New requirement typ"e dialog.

3. Enter a name for the requirement type.

4. Optionally, enter a description.

5. Set the safety relevance for the requirement type.
Insert Attributes
Create New Attributes

6. Click on Finish.

— A requirement type was created and added to the view "Type Definition".

Inserting Attributes
Already existing attributes can be used for the requirement type.
1. Click on Insert.

» The dialog "Attribute selection" opens.
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r

[®] Attribute selection Lo = -
Select an attribute an press "OK'.

4 © Requirement

[@ Mame (XHTML:XHTML)

(@ Text (XHTML:XHTML)

b Status (S0X2.5tatussEnumeration)

502 Specification
SW Requirement
HW Requirement
Functional Requirement
SyshML:Requirements: Trace
SysML:Requirements: DeriveReqt
SyshML:Requirements: Copy
SysMLuRequirements: Verify
SysML:Requirements:: Satisfy

=
oo oC oo @ e 80

':?: oK I | Cancel

fig. "Attribute selectio"n dialog.
2. Select the desired attribute.
3. Click on OK.
— The selected attribute was added to the requirement type.
Creating new Attributes
1. Click on New.
= Note
Name and Status attributes must be applied specifically if you want to import an Excel file. A

name attribute has to be named with ReqlF.Name. A status attribute has to be provided with
the SOX.Status type.

Mame Type Default value Description

HHAE DO

<set name>

fig. Attribute settings.
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[1] Name for the attribute

[2] String, Boolean, Integer, Real, Date, Enumeration (can be customized), XHTML, SOX.Status
[3] Default value

[4] Optionally, enter a description

— An attribute was created.

Creating Requirement Modules

A module represents a collection of requirements. However, as a requirement needs to be assigned to
a module, the creation of module is mandatory.

Precondition: The Hierarchy view is active.
1. Right-click in the hierarchy view.
2. Choose New > New Module.

P The dialog "New module" opens.

-

o |[@ =
New module :
Complete the form to create a new module, -
Mame:
Deseription:

Type: Browse.. T]

Variants:

f'?\ Finizh | Cancel

fig. "New Modul"e dialog.
3. Enter a name for the module.
4. Optionally, enter a description.
5. Click on Browse to choose a module type or create a new one by clicking on the plus symbol.
6. Click on Finish.

— A module was created and added to the Hierarchy view.

Creating new Requirements

It is possible to create an arbitrary amount of requirements. Requirements consist of a defined amount
and kind of attributes. These attributes can be combined to an attribute type.
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Every requirement needs to have an attribute type which defines kind and amount of attributes.
Requirements themselves have to be assigned to a module.

Precondition: A Module was created and the Hierarchy view is active.

| Hierarchy £3 . E Pss| FdEB Y= O|
type filter text
B, Specification Document [RE30]
% Demo [REBL] |
Mew r | & New Requirement I
-
[  Copy CtilsC | €7 Mew Module
<] Assign new Task Ctrl+Shift=T
K Delete Delete £ Mew comment Ctrl+Shift«C

fig. Context menu for new requirement.
1. Right-click on the parent module.
2. Choose New > New Requirement.

» The dialog "New requirement" opens.

Mew requirement

i

. ED

Complete the form to create a new requirement,

Parent: | Demo

Type: select
[‘.':r' -3

[=Ea

Variants:

Ly -
'\?; Finish Cancel

fig. "New requiremen"t dialog.
3. Click on Select to choose the parent module.
4. Click on Select to choose the requirement type.
5. Enter a name.
6. Enter a text. It will be displayed in the text column.
7. Click on Finish.

— A requirement was created and added to the module. It also will be displayed in the RM editor.
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Assigning Safety Goals

Precondition: Requirements and Safety Goals were created. The RM Editor and the Project Safety
goal view is active.

1. Select the desired safety goal.
2. Drag & drop it into the desired requirement row and safety goals column.

» The safety goal level will be adopted and the assigned requirement will be marked.

— A requirement was assigned to a safety goal.

The User Interface

Fle Edt <D Disgam Papyus Miisits Adminisvatio Window Help
% y T et =

QU gEE J Dpentin e v (& Fesdbok

£ T T O | e DEMA_ S0 A0 Powriindew V13 E2

7 | [ 5082 Warkbanch [ Requvmments |
= B J < Typa Definkion =2 =0

& Module  Sytem faguimmnt:

Type definitions

Hame Test Statie Canmment
- ACTNE
1 Introduction
11 | Dspedtives . ACTHE
1 Seape ACTNE
1y | dseption AETHE
14 Final chioery ACTHE
o 2 PROPOSED
Vehicle equipped
+ | with an electronic
power window
réion volume - ACTNE
Stz wpih . ALTHL TED

Chid pestection @ | The Chidd prosecton mechaniom stalibe  IMACTIVE

= » tested

3 : BRIROLD

' Power window

5y | o I8t oo ss | ACTHE

' QANm

7 Wao retrating ISTIE

33 Gose | Power wirdoes stal gl the wadow | ACTHE

pone fo bt dowr -

3 3 ibick v R 3, Sty regirarnts]| 3 2

& Demo | &, PoweibindowAM 5

T Model Ex . (1] Catalogs| 1= Gbjectln
E B

[ S LA mecded

+ B <EPackage, ModeLibrangs UML Frimitize Types

+ B <ModsLibrary Ecors Primitios Types

Hame
System Requirements

Dacrigticn

ehiche Dikver Requierments
Safery Requirernents
Car Meueachurer Requiements

£ [T Propertien | 2 Tk Assigrments | B Link Mechih | ©f Tracm | History

[1] Hierarchy, PSS

[2] RM Editor

[3] Type Definition

[4] Project safety goals, Clipboard

[5] Modules, Properties, Task Assignment, Link Modules, Traces, History

The Hierarchy View

fig. The User Interface

The Hierarchy view displays the requirement modules and their related requirements. Furthermore

requirements and modules can be created and organized here.
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I Hierarchy £3 . 8 Pss SFme 70
type filter text

4 .. Systemn Requirements [RETE]
[+ @ Introduction [REL]
Vehicle equipped with an electronic power window [FES]
Power window [RELD]
Electric cennections [RELS]
I Control unit [RE20]
I Sensor devices [REdd]
[ References [RES2]
B Vehicle Driver Requirements [RET7]
[+ @ Warning [FES]
[+ & Lse [RESE]
4 B Safety Requirements [RETE)
[
I
‘-
[

® Child protection [RES9]
+ ® MNetwork cennection [REGZ]
Y Car Manufacturer Requirements [FETS]

[ @ Charactenistics [REGS]

4 L] 2

fig. "Hierarch"y view.

&
47 New module

Triggers the new module dialog to create a new module.

New requirement

Triggers the new requirement dialog to create a new requirement.

The RM Editor

The RM editor shows all requirements of a project in table form. Every module is a separate table.
The table head is given by the requirement types and can be customized in this way. The table rows
are numbered. There are also columns for assigning safety goals.
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o= DEMO_S0X2_v30_PowerWindow V13 23

.. Module Systemn Requirements 1

T
b

Marme Text Status Comment

n

. . ACTIVE
1 Introduction
11 | Objectives ] ACTIVE
12 | Scope ® | This requirement specification applies to  ACTIVE
i the system of the window lifter.
13 |Assumptions ® | The system will work in the specified ACTIVE
i ervironment.
14 | Final delivery ® | Final delivery date for analysis ACTIVE
. . . PROPOSED
Vehicle equipped
2 'with an electronic
power window
21 | Min Ventilation walurme L] ACTIVE
Stop uplift - ACTIVE TBD
22
Child protection ® | The Child protection mechanism shall be  INACTIVE
3
23 * fested
* ensured

| [ - ¥
.. System Reguirements .‘_ Wehicle Driver Reguirements ‘. Safety Reguirements ‘. Car Manufacturer Reguirements
&, PoverWindow-RM 21

fig. RM Editor.

Tk

Import status

Show/Hide the import status.

New requirement

Opens the dialog "New requirement", to create a new requirement.

Delete requirement

Deletes the selected requirement.

Customizing the Tables

The table can be customized by the requirement types or using the table modeling functions. Do a
right-click on the table head to open the context menu.

4 =

Hide column
Hides the selected column.

Show all columns
Shows all columns
* Group selected columns

Groups the selected columns. To select several columns at once, hold down the CTRL key and left-
click the columns.
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* Ungroup selected columns

Ungroups the selected columns. To select several columns at once, hold down the CTRL key and
left-click the columns.

.
g Auto resize column

Resizes the column to the minimal size

= Edit styles

Opens the dialog "Customize style".

le=kera o style E|
m Cnlumn.

Styling
Background Color
Foreground Color _
Font
Honzonatal Alignment |Le1't—-r]
Vertical Alignment ['I'rup v]

Border
Mo Border [
Color -
Line Style | Solid
Thickness | Thin

| ok || ctear|| cancel

fig. "Customize styl"e dialog.
* Rename column

Renames the column. (Not the attribute!)

@ Clear all filters

Clears all filters.

4
== Choose columns

Opens the dialog "Column Chooser".
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- Column Chooser
Yvailable Columns Lelected Columns

Marme

Tet

Status

Safety Goals '1__

Safety Goal Level

| Done

1=

fig. "Column Choose'"r dialog.
[1] Available Columns (not active in the editor).

[2] Selected Columns (active in the editor). The order from top to down defines the order of the table
head form left to right.

Use the arrow symbols to move the columns.

Sorting and Filtering

Click on the desired table head to sort the according column alphabetically. An arrow shows the
direction.

Text .

fig. Sorted column from a-z (A ).

Use the filter cell to filter a column.

fig. Filter cell.

Dragging & Dropping Pictures into the Editor

Pictures and screen shots can be used in the RM Editor per drag & drop from your system into the
requirement editor. Possible image files are: svg, gif, jpeg, png.

The Type Definition View

The "Type Definition" view shows the requirement types and the according attributes. Furthermore,
requirement types and attributes can be created and deleted.
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<t Type Definition 3 =

Type definitions

type filter text

| 4 ® Reguirement

Mame (XHTML:XHTIL)
@ Text (HTMLXHTML)

p (@ Status (S0X2.Status:Enumeration)
Comment (XHTML:XHTML)
@ Priority (XHTML:XHTML)
@ Scheduled (Scheduled:Date)
Completed (Boolean:Boolean)

[+ @ Responsible Responsible:Enumeration)

@ 5W Requirement
» @ HW Requirement
[ ® Functienal Reguirement
@ Heading
fig. "Type Definitio"n view.
New Requirement Type

Opens the dialog "New requirement" dialog to create a new requirement type.

The Modules View

The "Modules" view shows all requirement modules of the active project. Furthermore, modules and
requirements can be created, deleted and copied. Also tasks can be assigned and comments created.

£ Modules 32 . [ Properties} =) TaskAssignments} & Link Moduls| & Traces} =l Historﬂ » =
type filter text
MNarme Description

Systern Requirements

Vehicle Driver Requirements
Safety Requirements

Car Manufacturer Requirements

fig. "Module"s view.

ﬁ New Module

Opens the dialog "New module" to create a new module.
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The Link Modules View

& Modules | [T Properties | <% Task Assignments | 5% Link Moduls 52 . Traces| 2 History = B

type filter text

Source Source module Target Target module Type
[NONE]

fig. "Link Module"s view.

Additional Functionality

Linking Requirements

Requirements can be linked with other SOX elements. For example, a requirement can be assigned
to a system element:

Precondition: A requirement and a system element have been created. The RM editor and the PSS
view are active.

1. Select the desired requirement.
2. Drag & drop it from the RM editor onto the desired element in the PSS view.

» The linked element will be marked with a requirement symbol and the requirement will be added
to the element in the PSS view.
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K'E:_: Hierarchy (& PSS £2 = g

AN EBKEAY » o ~

type filter text

&

4 @ Vehicle with power window (ASILC) [5EL] -
> W Ventilat (ASILR) [FU1]
yiechanism” to prevent cla

max. opening = 50%) (A

» ey Fallowed clamping force is ¢
» B Ensure mam=erEhing of window while child protd
> M Ensure functionality for lowering the window [AS
> M Ensure functionality for raising the window [ASIL
> Control Unit (ASILC) [SE4]
» g Sensor Devices (ASILC) [SES]
| ® Weight [RESI]|
> g1l FMEDA_PowerWindow il
s _:_ FTA_PowerWindow

: ok HA_PowerWindow

-
o 5 ISR, ) g

4 || 1 | P

m

fig. Decorator for linked requirement .

— A requirement was linked with an element.
= Note
The safety level will be adopted, if the element is assigned with a safety goal.
The following elements can be linked with requirements:
* BOM modules
» System elements
* Functions/malfunctions

 Safety goals

Safety Classification

Adding a Safety Classification

Safety classifications can be added in the model explorer, in the RM Hierarchy view, PSS view and
in the diagram.

Precondition: A requirement was created.
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type filter text
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F 3’1 [FRETE] Systern Requirernents -
> @ [REL]Intreduction[-=0|4-=] T
r . . . ind
[ . | Mew -l
[

5 @ & Open Status Impact Dialog
bo® v Edit Safety Goal Assignments

) 51 [;E_ Add safety level I )
po® Copy Ctrl+C I
o

a4 & (RE] L Delete Delete
[ - Show in 4
pow

P aﬂ [RE] IEI Export
4 o |[X] Exportselection

Pl
Filter LN e

o [RES1] B_Watchdog timer (QM (C))[-=0 | 1-=]

® [REG7] Defalut (PLC)[-=0 | 0-=]
a o [REGE] Characteristics[-=0 | 7-=]
& [REGY] Weight[->0|0->]

w [RETOT Width nmsear winelnoss framt (ST RAT_w00 0L

4 L

-

F

fig. Context menu for adding a safety level in the Hierarchy view.

1. Right-click on the respective requirement.
2. Choose Add safety level.

» The dialog "Add safety level" opens.

Add safety level
Add a safety level to the object

Morm | 13026262_ASIL

Level

QM

@

[ ok

J |

Cancel I

3. Choose the safety level.

fig. "Add safety leve"l dialog.

264



Requirements

4. Click on OK.

— A safety level was added to the requirement.

Editing/Deleting a Safety Classification

1. Right-click on a safety classified requirement.

2. Choose Edit/Remove safety level.

I Hiearchy 33 B pss|] E f#Eo[F - O
type filter text

o
® [REGZ] A_Vehicle equipped with an electronic powerw =
e [REE3) B_Vehicle equipped with an electronic power w

a  ® [RELD) Power window (SIL2)[->2 |§->]

! Mew vl

L}
&% Open Status Impact Dialog
i

& Edit Safety Goal Assignments
Femowve safety level

Edit safety level ||

Decompass L4

n

L]
-y

X i

Copy Crl+ C

Delete Delete

Show in »

El Export
E| Export selection

ol Filter >

[ oo ———pr—y

® [EE77] Vehicle Driver Requirements

a [RESAT Wisrminal 0 11 =1

4 | m | [}

— The safety level was edited or removed.

ASIL Decomposition

SOX supports ASIL decomposition according to 1SO26262. An ASIL decomposition can be
performed on safety goals and requirements with safety classification.

Safety Goals

The ASIL decomposition of safety goals can be performed in the views "Project Safety Goal", "PSS",
"Model Explorer (Diagrams)" and " Object list".

Precondition: The safety level of the safety goal must be defined in the ISO26262 (ASIL).

1. Right-click on a safety goal.
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D Project safety goals i L5l Clipboard| =R
Safety Goals/Safety related objects Direct assign... =
| " [551] Ensure the "safe cut off mechansim” to
¢ F " [55G2] Ensure the child protection (max. wind
|| = LM IS5 Faciica scantilation (ASILB)[->2 | 0-2]
M e ]
Edit Enter
W Decompose b ASILA (B) + ASILA (B)
= | Copy ChrisC ASILB (B) + QM (B} i
o Delete Delete
Show in 3
! Traces 3
X Export
[X] Eqport selection
Filter k
4 i | b

fig. Context menu for decomposing a safety goal.
2. Choose Decompose > and your desired decomposing level.

The context menu shows all possible decompositions. If you are not at the lowest level you can
do further compositions.

— The new created safety goals will be named with "A ", "B_" and provided with the new and parent
safety level.

. Model Explorer 1] Catalogs | §= Safety Goals 57 . = A8 |
S
Safety Goals (Demeo_S0X2_v3.0_PowerWindow_V14) [E
type filter text

b W [5GL] «SafetyGoals Ensure the "safe cut off mechansim to prevent cl
s .‘ [56G2] «SafetyGoals Ensure the child pratection (max. window cpenin
a4 W) [5G3] «SafetyGoals Ensure ventilation (ASILE)[->4 | 2-2]
" [56G10] =SafetyGoals A_Ensure ventilation (SILE (B))[-=0| 1-=]
P [5611] «SefetyGoals B_Ensure ventilatiopf QM (B)f-=0] 1-2]

new saftey level

parent safety level

1 n 2
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fig. Safety goal decomposition.

Safety Classified Requirements

The ASIL decomposition of requirements can be performed in the views "Hierarchy", "PSS", "Model
Explorer- (Diagrams)" and "Object list".

Precondition: The requirement must be safety classified.

1. Right-click on a requirement.

& Hierarchy 21 . 8 pss FemplE ~=0o
type filter text
oD
e [REEZ] A Vehicle equipped with an electronic power window (ASILE, PLE)[->0|1->] =
® [REZ3] B _Vehicle equipped with an electronic power window (ASILA, PLE)[->0 | 1-=]
« | ® [RELD] Power window [ASILE)[->0 |4->]
Mew boFI0-2]

& Open Status Impact Dialog

ﬁ' Edit Safety Goal Assignments

Remove safety level

Edit safety level
My Decompose » ASILA (B) + ASILA (B)
F Copy Ctrl+C ASILE(B) « QM (B)
L Delete Delete
Show in 3
[x] Egort
i .El Export selection
4 1!1‘1 [ Filter »
L =T

. ® [RESH] Use[->0 | 2-3]
+ . [EETR1 Safaky Bamiirasmante

4 | L] ]

fig. Decomposing a requirement.
2. Choose Decompose > and your desired decomposition level.

The context menu shows all possible decompositions. If you are not at the lowest level you can
do further compositions.

— The new requirements will be named with "A_", "B_" and provided with the new and parent safety
level.
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fig. Requirement decomposition.

SysML Example
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fig. Decomposition of a requirement in a diagram.

5 Model Explorer . L] Catalogs| &= Requirements = O
EEERBRSES T
1 51 SyshL 14 model
[ System Requirements
£ Vehicle Driver Reguirements
4 7 Safety Reguirements
a | ® [RES%] =Reguirement, SafetyClassifieds Child protection (ASILE)[-=2 | 2-=]
# [RES2) aRequiremnent, SafetyClassifieds A_Child protection (A5ILA (8]
& [RE93] «Requirement, SafetyClassified= B_Child protection (ASILA (B))[-=1
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s & [SEL] =SystemElements Vehicle with power window (PLEJ[-»3 | 1-=]
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& Vehicle with power window to Power Window
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i | T [

fig. Decomposition of a requirement in the model explorer.
Deleting a Decomposition
1. Right-click on a decomposed requirement or safety goal.
2. Choose Decompose > Delete decomposition.

P> A dialog opens, asking if you confirm deleting the child elements.

3. Click on Yes.
» The "Refactoring" dialog opens.
4. Click on Finish.

— The decomposition has been deleted.
Importing Files

You can import requirements from an Excel file or ReqIF formats. Furthermore ReqlF documents can
be merged.

Importing an Excel File

Precondition: A requirement document was created and is active. The Excel file has a requirement
identifiers column (Id's) for mapping the sheet with SOX.

1. In the menu bar, open File.
2. Choose Import > Import Excel.

» The Excel import wizard opens.
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e

=

0

(1/5) Excel File Selection
Select an Excel-file and a configuration, The configuration is used to store the setting

rnade in this wizard,

Excel File
Impert Cenfiguration .I s |

3. Click on Browse... to choose the desired file.

fig. Excel File Selection.

4.
Click on the plus symbol ( = )to create a new import configuration or select an existing one.

This configuration will be saved an can be used for further imports.

5. Click on Next.

=

L
(2/5) General Settings
Select heet, the starting cell with the selected sheet and the column

contai entifiers af the requirements.

Sheet

[
Starting Cell 2 A

Requirernent Identrfiers Column 3

©

::n"ll th
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fig. General Settings.
6. Choose the sheet [1] of the Excel file that should be imported.
7. Choose the starting cell [2] which declares the beginning of the requirement table.

8. Choose the requirement identifiers column which declares the ID of each requirement.

A B C D E -
1
2 John Doe
3 Compd Medium John Doe
4 |Component3 |1234-3 Proposed [High John Doe
5 [Componentd |1234-4 Inactive Low John Doe
& |Components |1234-5 Active High John Doe
7 |Component6 |1234-6 Finish High Max Muster
g |Component? |1234-7 Finish High Max Muster
9 |Componentd [1234-8 Finish High Max Muster
10 |Componentd

11

Finish High Max Muster
1 ) 1 ’

fig. Excel sheet example.

9. Click on Next.

.

O = [E=]
(3/5) Requirement Type Mapping x
Create the mapping between the types defined in the excel file and

the SOX2 types. You can use a default type mapping for all undefined values,

Set default type mapping

[ ) ]

Type Mapping Column
l ’)

Excel Type 50X2 Type

@ <Back || Ned> |[ Fnsh || Cancel |

fig. Requirement Type Mapping.
10.If all attributes are defined in one requirement type, set a default requirement type. With the plus
symbol ( = )you can create a new requirement type.

11.Create for each column the mapping between the Excel Type and the SOX type if there is no default
type.
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Set default type mapping

rE:'G.e\quirEﬂ'lru't example

(3/5) Requirement Type Mapping

Create the mapping between the types defined in the excel file and
_the 30K2 types. You can use & default type mepping for all undefined values

Type Mapping Cohamn

|Nm1e

| Excel Type
[%] component3
E Campanezntd

E Cormponentl
|;'| . (el

S0XI Type

LR LRSI N )

| <Beck |

bea >

[[  Enisn ||

Cancel |

12.Click on Next.

fig. Requirement Type Mapping Example.

(4/5) Attribute Mapping

Mapping of Excel columns to SO0 attributes,

Excel Colurmn
] E Mame (Al)

a [X] ID (B1)

o [X] Status (C1)
4 [Enum-Mapping]
[X] active
[x] Inactive
[X] Proposed
[%] Finish

i

L

poL4bl

50%2 Requirement Type

@ Requirement example
@ Requirement example

@ Requirement example

SOX2 Attribute

r@l ReglF.Mame

|@

Status

~ ACTIVE

T INACTIVE
" PROPOSED
— FINISHED

o<k |

Next >

| Einish

J |

Cancel

fig. Attribute Mapping.

13.Double-click into the "SOX Attribute" column and the according row to set the desired SOX

attribute. Also the enumeration of an attribute hast to be mapped.

14.Click on Next.
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= [& ]

(5/5) Hierarchy Mapping x
Optionally you can select an Excel column where the requirements hierarchy is mapped.

The higrarchy can be described by indent or contained dots (e.g. 1.2.1).

Excel Hierarchy Column I v]

Hierarchy Type INDENT -

® et ) (i) (s

fig. Hierarchy Mapping.

15.0ptionally you can select an Excel column where the requirements hierarchy is mapped. The
hierarchy can be described by indent or contained dots (e.g. 1.2.1).

16.Click on Finish.

— An Excel file was imported and will be added as a requirement module.
Importing a Requirement Document

Precondition: A SOX project was created and the Repository view is active.

1. Right-click in the Repository view on the RM folder.

P —
- Repository = G:f;? = =0
ey =
4 "E’ Demo_S0X2 _wv3.0_PowerWindow V1.4 [/]

s (= RM

. (= DES New g

> (= HA Rename Folder

> = FM

o = FMI Gy Import... I

& FTA R EBxpot..

» = BOI
Mew k

3 Delete Delete

Show in r
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fig. Import RM from the Repository View.

2. Choose Import.

» The Import wizard opens.

[®] import [ || = | =
Select \

=]

Select an import source:
type filter texi

4 [= 50X
[ Catalog
= § FMEA MSR Import
oz, FTAIsograph Import (Structure XML
% Import SOX Project
?f Import 50X Reposttory Project

.'. Requirements Import (ReglF 1.0.1, RIF1.1a, RIF 1.2}

'C?; < Back Mext > Finish Cancel

fig. Import wizard.

3. Select Requirements Import. Possible versions are: (ReqlF 1.0.1, RIF 1.1a, RIF 1.2).

4. Click on Next.
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o

o |[@][®
Requirements import
Import a requirements file (ReglF, RIF 1.2 or RIF 1.1a).

Targetfolder Sprojects/Demo_SOX2_v3.)_PowerWindow_VL4/RM

Source file Chlsers\Alexander Wengen\DesktophDemo.regifz B

FOWSE,.,
Filename Deme
Module selection: I :.: Specification Document
7 2, Modulel
[¥] & Module2

':?_: < Back Mext = | Finish [ Cancel ]

fig. Requirements Import.
5. Click on Browse to choose RM as the target folder.
6. Click on Browse to select the desired file.
7. Enter a filename.
8. Select the desired modules.
9. Click on Finish.

— A requirement document was imported.

Merging Requirement Documents
Precondition: A requirement document was created and is opened.
1. Open the menu bar point File.
2. Choose Import > ReqIF format.

» The dialog "Requirements Import" opens.
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O Lo @]

Requirements Import

Import and merge a requirements document (ReglF 1.0.1, RIF 1.2 or RIF114a).

Document PowerWindow-RM.srm.srm
File: Browse...

Module selection:

':2; Einish [ Cancel

fig. "Requirements Impor"t dialog.
3. Click on Browse to choose the requirement document from SOX.
4. Click on Browse to choose the file that should be merged.
5. Select the desired modules.

6. Click on Finish.

— The requirement file was merged into the chosen document.
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