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Purpose, scope, companion references,
other companion assets

 The purpose of this document is limited to providing detailed
directions for (1)installation and use of the S* Profile and S* Project
Template, and, (2)with examples, for entry of S*Pattern data into, and
specific to, Dassault Cameo Systems Modeler™ (CSM), and (3)tool-
specific aspects of pattern and model data export and import between
CSM and the Configuration Wizard.

e See the References for other information:

— To understand the overall significance of that S*Pattern data, refer to the
generic S*Patterns class/tutorial reference media.

— To understand the details of the generic S*Metamodel, refer to the
generic S*Metamodel reference.

— To understand the details of the mapping of the generic S*Metamodel
into the CSM-specific SysML schema, refer to the S*Mapping Document
specific to CSM.

— To understand the use of the S*Pattern Configuration Wizard with CSM,
refer to the User’s Guide to the S*Pattern Configuration Wizard.
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Roles Overview

““

Pattern Author Cameo Systems Pattern Building Pattern creation and
Modeler Process updating

Pattern User Cameo Systems Model Configuration  For each
Modeler, Process configuration

Configuration Wizard

Tooling Admin Cameo Systems Assets Installation One-time initial setup
Modeler Process



Companion References

Tutorial/Class: Advancing the Practice, Units 1-6. Introduction to
S*Models, S*Metamodel, S*Patterns, Mappings to Languages &
Tools, S*Configuration Wizard". Contact ICTT System Sciences.

“Systematica Metamodel”, Metamodel Version 8.0, 04/07/2022.

“S*Metamodel Mapping for MagicDraw/Cameo Systems Modeler
Version 19”, Version 1.11.4, 2/13/2023.

“Guide to the S*Pattern Configuration Wizard”, V1.2.10,
1/18/2023.

*Refer to Figure 1, Page 6
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Companion Assets

S* Project Template Version 12142023, Systematica.mdzip.
S* Profile Version 05082023, Systematica Profile.mdzip.

S* Diagram Styles, Systematica.stl.

S* Images, Systematica.zip.

Pattern Export Tables Definition

CSV Import Mapping Definition

A general example Pattern or client-specific Pattern may be part
of the Companion Asset Package, if not starting a new Pattern
Project.

Refer to Figure 1, Page 8



2. Installation of Companion Assets

This section of the guide details the steps for installation of the S* Profile and
S* Project Template.

To prepare CSM for use with this guidance, load the CSM tool with the above
listed Companion Assets using the steps shown in the following slides.

*This section assumes Cameo Systems Modeler has already been installed.*



Installing Systematica Profile

* Open Cameo Systems Modeler and
use the menu options and dialogs

described below.

1. Use Options~Environment™
Path Variables to find
install.root folder

2. Navigate to the install.root

folder using Windows Explorer | ==

Windows (T3 *  Progwesn Filas  +  Cameao Systams Modkls o ol s
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Installing Systematica Project Template

* Open Cameo Systems Modeler and [ = = v o oo o G e
use the menu options and dialogs :
described below.

Path verubies configurstion

1. Use Options~Environment™ | ="
Path Variables to find
install.root folder mr— T

2. Navigate to the install.root | = -
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Installing Systematica Images

* Open Cameo Systems Modeler and
use the menu options and dialogs

described below.
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install.root folder

2. Navigate to the install.root
folder using Windows Explorer
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3. Copy Systematica zip file to
data\imagelibraries\commonsymbols
folder from the Deliverables Folder




Installing Systematica Diagram Styles
* Open a project in MagicDraw
* Select the menu option ~Options~Project
* Click on ‘Symbol styles’ in tree in left pane.

8 Project Ot




Installing Systematica Diagram Styles, cont’d

* Click the ‘Import’ button

* Navigate to the Deliverables Folder (see image)
e Select the Systematica.stl file (see image)

* Click the ‘Open’ button (see image)




nstalling Systematica Diagram Styles, cont’d

* Expand the ‘Symbol styles’ node in tree in the
left pane.

8 Project Options

Manage styles and individual element display settings

Specify the shape, path, diagram, and stereotype symbol properties. Create, edit, done, import/export, or remove element display styles. Also
set default styles or apply new styles to existing diagrams.

Q Type here to filter options Symbol styles

Default (Default) Clone

OMG SysML style

[] Symbol styles ndel Slice Styles Rename
[T Default (Default)
[T OMG SysML style Delete
[Ty Model Slice Styles

Default model properties Make Default

Apply

Import

| Export |

18



Installing Diagram Systematica Styles, cont’d

W Select Diagrams *
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Defining Pattern Export Tables Using the Report
Wizard

File Edit View Layout Diagrams Options | Tools | Analyze Collaborate Window Help
-8 - Model Transformations -
Hyperlinks &% Vehide Logical Architec... ™™ Pattern Events | "1 Pattern Feature Attribut... | . Pattern Functional Inter...
e Project Merge Add New == Add Existing... T Delete % Remove From Table 4 O n!n Columns
v ) B
=X Report Wizard... Ctrl+Shift+G
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p p ¥ g p . Y p
[ 05 Project Contacts W CITECK SpEmmyg open, clone, or import/export existing templates. Additionally, you can "Attach" a template to your project so that it can be viewed in
S Pottern Feature Need z —— the model containment tree. To edit an attached template, select one and click "Extract”. This will create a saved copy in your local
""" attern Feature Needs xpression Evaluation reports directary.
ﬁgﬁ Fattern Feature Overview Diagram M N
S | Pattern Feature Stakeholders acros
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Defining Pattern Export Tables Using the Report
Wizard

[~ Y Report Wizard X

Select a report data

Select a report data (a collection of report variables, e.q., Author, Publisher, etc.) which you would like to be included in the generated
report. A built-in report data is provided for every predefined template.

Edit

Dalak

Select this list of Pattern Tables from the 01 Local p—
Pattern Package. See next slides for Table list and
browser locations. Ensure the table names match
those in the list exactly. There are 23 tables to select.
1 | | Select Built-in and then Next. The order of selection does not matter.

A built-in template

(-7 Selected objects
- [&2| Pattern Attribute Couplings
PP Pattern Counter Requirements
Pattern Des Compons Attributes File
Pattern Failure Impacts
Fattern Failure Impacts-Counter Reguirements
Pattern Failure Mode Context
Pattern Failure Modes
Pattern Failure Modes-Counter Requirements
nt Population Rules Pattern Feature Attribute Values File
ature Attribute Values Fle Pattern Feature Attributes File
ature Attributes File -
atures and Feature Attributes - Pattern Features-Interactions File
Pattern Functional Role Allocation
Pattern Input-Output Attributes File
Pattern Interaction Roles
= - £ Pattern Interactions-5tates File
Pattern Interface Context File ICT1 u
Pattern Interface Context File ICT2
Pattern Interface Context File ICT4
Pattern Interface Context File ICTS
Pattern Requirements 4

lues

< Back

Generate Cancel

— _ -
Pattern Fitness CDUDI\HQS ==

Ease of Purchase
Ease of Use

Environmentally Friendly =
Portability ¥
Paower Mains Compatibility
Powered Devices Compatibility e

Reliability and Durability =
Safety
o Assodation[International Power Converter <-F

Pattern Role Attributes File
Pattern States-Transitions, Events File

**Note: If only Packages appear in the list,
select the Search For: Any Elements radio @ Gererate Recursiey
b UttO n O ptiO n . () Show Auxiliary Resources [_] Show Only Package Element

< Back Generate Cancel Help




Defining Pattern Export Tables Using the Report

Wizard

Pattern Features File 01 Local Pattern>01 Feature Framework>04 Features
Pattern Feature Attributes File 01 Local Pattern>01 Feature Framework>04 Features
Pattern Feature Attribute Values File 01 Local Pattern>01 Feature Framework>04 Features
Pattern Role Attributes File 01 Local Pattern>02 Logical System Analysis

Pattern Interactions-States File 01 Local Pattern>02 Logical System Analysis

Pattern States-Transitions, Events File 01 Local Pattern>02 Logical System Analysis> State Machine
Pattern Interface Context File ICT1 01 Local Pattern>02 Logical System Analysis

Pattern Interface Context File ICT2 01 Local Pattern>02 Logical System Analysis

Pattern Interface Context File ICT4 01 Local Pattern>02 Logical System Analysis

Pattern Interface Context File ICT5 01 Local Pattern>02 Logical System Analysis

Pattern Interaction Roles 01 Local Pattern>03 Interaction Framework

Pattern Requirements 01 Local Pattern>03 Interaction Framework

Pattern Features-Interactions File 01 Local Pattern>03 Interaction Framework

Pattern Input-Output Attributes File 01 Local Pattern>03 Interaction Framework

22



Defining Pattern Export Tables Using the Report
Wizard

Table Name Table Browser Location

Pattern Functional Role Allocation 01 Local Pattern>04 Physical Architecture
Pattern Des Compons Attributes File 01 Local Pattern>04 Physical Architecture
Pattern Failure Impacts 01 Local Pattern>05 Risk Framework
Pattern Failure Modes 01 Local Pattern>05 Risk Framework
Pattern Counter Requirements 01 Local Pattern>05 Risk Framework
Pattern Failure Mode Context 01 Local Pattern>05 Risk Framework
Pattern Failure Modes-Counter 01 Local Pattern>05 Risk Framework

Requirements

Pattern Failure Impacts-Counter 01 Local Pattern>05 Risk Framework
Requirements

Pattern Attribute Couplings 01 Local Pattern

23



Defining Pattern Export Tables Using the Report
Wizard

=5=)

W Report Wizard

Output options "p:
This page allows you to configure report files, e.g. to select the report files output location and image format, etc. _35
Click Generate button to start generating the report. e

The output file must be named Export Tables. Choose
the repository location to write the Export Tables file. It
does not have to be the location shown here.

Output Options

Report file:
C:\Program Files\Cameo Systems Modeler\import files\Export Tables.xl
Report image format:
\Windows Enhanced Metafile (*.emf) x|
Auto image size:
Fit image to paper (large only) x|
Display empty value as Publish to server
(@) Empty text Select server:
- :No Upload v: E

() Custom text:  |NA

|:| Display in viewer after generating report

Next > . Generate | ’ Cancel ] ’ Help -




CSV Import Mapping Definition for Configured
Model Data

1. In Windows Explorer, create a
folder in an accessible location.
This is the same location as
specified using Button 5 in the
Configuration Wizard to store the
configured model output files. This
folder location and name can be of
your creation and choosing as long
as read/write privileges are

available. _
&Y Cameo Systems Modeler 19.0 - International Power Converter Path Var Test 2m
2 ' I n Ca meo SySte ms M Odele r’ from T3 QEdit View Layout Diagrams W‘ Tools  Analyze Collabor'a
. DEE-LB - Proj.ect bm :

the Menu toolbar, select Options B -
[ B i Q Environment )

9 E nVI ro n m e nt ) E-[E& Systematica Project Perspectives 3
L

on
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CSV Import Mapping Definition for Configured
Model Data

1. Select Path Variables from the list of Environment Options.

2. Select Add to open the Path Variable Dialog Window.

3. Enter “csvimport.path” as the Name and “Configured Model CSV Import Files Location”
as the Description.

4. Select the ellipses to open the location dialog and choose the accessible file location
discussed in the previous slide.

w

Path variables configuration

Path variable is a path used in codz enginesring processes, praject Usages, hyperiinks, etc. Specify predefined or create and configure custam variables for referencing to fle system objects.

¥ Select Location

Lookin: | [l This PC
= Windows (C)f
Recent Items
Qv opt Path Variables
B 05 General Defined Path Variables: 8Y Path Variable 3 4
5% Diagram -
B2 Browser MName p— Description Desktop
¥, Composition Inspection export.path = | [path string for export tables report
&35 Colaboration iproject.dir csvimpart.path Active project directory. .
B Network lcsvimport. path Configured Model CSV Import Files Loj =
- Keyboard [OPENMODELICALIBRARY e Documents
& Plugns instal.root ‘Cameo Systems Modeler installation
- (&) Resources documentation. server ddress of the documentation sej
a2t Variables Desription: E
a |OPENMODELICAHOME . . =
-85 Spelling ‘onfigured Model CSV Import Files Location This PC
[ Launchers
~ E Experience oK Cancel
External Toals

~[=] Notifications

3

a -

Folder name:

5 Edlipse UML2 ¥MI Netwok  Fjes of type: [ o) Fies Cancel
w5+ Enterprise Architect Import
s Macros
[E] Report Wizard =
% Simulation
Edit Add | | Remove
Show suggestion to use path variables
Path variable is 2 path used in code engineering process, project usages, hyperinks, etc.
This helps to avoid using absolute local paths and allows exchanging projects among users.
Example: <instal.root profiles
oK Cancel Help I
SRS TRTR—— -

26



3. Creating S* Pattern Classes

This section of the guide details the steps for creating formally modeled S* Pattern
Classes (metaclasses) as mapped and implemented in Cameo Systems Modeler.



Creating a New S* Pattern Project

e Start CSM and

Select Create - r

Create o nent bisnk Systemabcn projpect L
° Syeinmabica (5% v dangrad for crasing rerters srgreanng madely and patierre ueng B 5" Meteredel Cresbng an 5 prapct »
arvitch appicasian tr: ha 5™ graphicsl uner inierfsce and will Low a7 model lerplstes. Specify s pramct rere, oelect & kecation o wiore
tha rawly crested prowect, snd pram CF
[ ] 4

el e
Systematica
Project. =

* Name the

Project and
Select a File

Location.



Systematica Project Template Packages

S* Projects include 2 main
packages
— Local Pattern: An entire
configurable model from

which a Configured
Model is configured

— Configured Model: An
entire model that is a
specific configuration of
the Local Pattern

All of a pattern’s classes
and relationships should
be located within the
Local Pattern package

Package Numbers/Names
are pre-defined in the
Project Template and Pre-
Existing Pattern Files and
should not be changed.

Containment

Bf = wQ

EH-[=] Systematica Project
} Relations L | P tt
B[] 01 Local Pattern OcCa attern

B Ej 01 Feature Framework

- [ 01 Stakeholders

E-[] 02 Advocates

E-[] 03 Needs

B[] 04 Features

D 05 Project Contacts

-~ 8 Pattern Feature Needs

ﬁqﬁ Pattern Feature Overview Diagram
S | Pattern Feature Stakeholders

-~ 5 Pattern Stakeholder Advocates

Et-[] 02 Logical System Analysis

-7 Relations

H-[] Architectural Relationships

H-[] Interface Elements

H-[] Logical Systems

(5% 02 Logical System Analysis
"oz Logical System Analysis

" Pattern Architectural Relationships

Pattern Decomposition Couplings

" Pattern Events

Pattern Input Output Couplings

" Pattern Interactions-States File

" Pattern Intarface Context Fils ICT1

" Pattern Tnterface Cantext File TCT2

" Pattern Interface Context File ICT4

" Pattern Interface Context File ICTS

" Pattern Intarfaces

=
B
B
B

" Pattern Logical Systems
Pattern Role Attributes File
" Pattern States
System of Access
=) ? State Machine
i - Pattern States-Transitions, Events File
Q‘:.r‘ State Machine
B3~ [] State Machine Region
E+-[] 03 Interaction Frameveork
[ 04 Physical Architecture
E}-[] 05 Risk Framework
El-[] 01 Failure Modes
B ? Failure Mode State Machine
[ Failure Mode State Machine Region
D 02 Counter Requirements
~[] 03 Failure Tmpacts
Ij 04 Failure Made Context
™" Pattern Counter Requirements
" Pattern Failure Impacts
" Pattern Failure Impacts-Counter Requirements
" Pattern Failure Mode Context

-
&2 Pa

" Pattern Failure Modes

" Pattern Failure Modes-Counter Requirements
ttern Attribute Couplings

Containment

= wQ

EE B

2

1 =
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E}-[=] Systematica Project

} Relations

- [ 01 Local Pattern

=B o2 configured Model

=
5

E}D 01 Feature Framewark

D 01 Stakeholders

- [7] 02 Advocates

I:'__| 03 Needs

B D 04 Features

- [7] 05 Project Contacts

Et-[7] 02 Logical System Analysis

- Configured Logical Systems

o Configured Role Attribute Values
EI% State Machine

‘.| State Machine Region

]I:'__| 03 Interaction Framework
]D 04 Physical Architecture
= D 05 Risk Framewaork

EI {1 01 Failure Modes
=k % Failure Mode State Machine
: . |2] Failure Mode State Machine Region
D 02 Counter Requirements
--[] 03 Failure Impacts
I:'__| 04 Failure Mode Context

Configured Model
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Pattern data entry methods and details

MBSE tools provide multiple means of entering the
same information, in different modes.

This document focuses on pattern data entry via tool
browser GUI and tabular entries.

Additional methods of entry for the same pattern
data include diagram entry and bulk import, not
discussed in this document.

Class Names should not include special characters
such as []/\-";

Use of tilde (~) symbol on following pages indicates
use of a mouse right-click or equivalent.



Feature Framework: Creating Stakeholders

Pattern Stakeholders are created in
package 01 Local Pattern::01
Feature Framework::01
Stakeholders

Use ~Create Element and choose
Logical System because Stakeholder
is a type of Logical System.

Right-click on the newly created
Logical System, select Stereotype
and change the Stereotype to
Stakeholder and remove the Logical
System Stereotype.

p—
B[ 01 Local Pattern

i i

------- Pattern St:

B~ [7] 02 Advocates

- [] 03 Needs

B[] 04 Features

----- £1 05 Project Con

----- S Pattern Featur

----- =% Pattern Featur

----- S Pattern Featur

----- S Pattern Stakeh

B[] 02 Logical System

B[] 03 Interaction Frar

B[] 04 Physical Archite

------ “™ Pattern Interface C
-

------ Pattern Interface C
-

------ Pattern Interface C
-

------ Pattern Interface C

m
o[F

0 B[] 02 Configured Model
d B[] €SV Imports

- Systematica Profile [Sy

[l

[—]D 01 Feature Framewark

= []o1 stakeholde
H -

Create Element:

General

[ Package

Q Block

@ Interface Block
@ Constraint Block
Value Type

[R] Requirement

=] Flow Specification

Need
[E] 10 Definition

E Requirement Statement
E Functional Interaction

Feature

g Domain

Logical System

E=

Pattern Stakeholders

- [] 02 Advo  Stereotype:
B[] 03 Need

[H- 7] 04 Feat

----- 71 05 Proje
----- S Fattern |

O
----- ,-_r,':'a Fattern | 8

----- S | Pattern :

E-[7] 02 Logical 5 |[)

E-[7] 04 Physical 4
-
- Pattern Inter

[
- Fattern Intet

[] == RequiresFeature [Element]
<= Role Population Rule [Element]
<= SimulinkBlock [Class]
<= Specification [Classifier]
Stakeholder [Class]
System of Access [Class]
EH-[7] 03 Interactic (] = TODO_Owner [Element] I

C] == Type [Class]

- Fattern Intet
- Pattern Inter
B[] 02 Configured M Apply

(press Ctrl+Space to select)

Clear All Order

B[] csv Imports

B~ B3 Systematica Profile [Systematica Profile.mdzip]

—
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Feature Framework: Creating Features

Pattern Features are created in
package 01 Local Pattern::01
Feature Framework::04 Features

Use ~Create Element and choose
Feature to create an S* Feature

|

E||='__| 01 Feature Framewark

--|='_'| 01 Stakeholders
B[ 02 Advocates

B3 03 Needs

tFPH Conts

-] 05 Projec
- & Pattern F
- | 5| Pattern F
- & Pattern F
- & Pattern &

-7 02 Logical Sy
D02 iz

H=

"'ﬁ Relat Create Element:

General

[ Package

= Blodk

=] interface Block

2] cConstraint Block
Value Type

(& Requirement

Meed

=] Flow Specification
Functional Interaction
[E8] 10 Definition
Requirement Statement
@ Class «dassMapping:
E] Class «fileSchemas

3

Loqical System

E Domain
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Feature Framework: Creating Feature Attributes

Features may have Feature
Attributes. A special type of Feature
Attribute is called a Feature Primary
Key, which is the Feature Attribute
that is used to differentiate
Configured Features originating
from the same parent Feature in
the Pattern.

Select a Feature and use ~Create
Element and choose either Feature
Attribute or Feature Primary Key

If adding a Feature Primary Key,
enter the name of the Feature
Primary Key into its Feature’s
Primary Key Name tag.

Containment

B—ﬁ E‘,‘g = oy Q

------ FAETTT FEdONe AT TOUE:
------ == Pattern Features and Fea
------ “"" Pattern Features File

------ """ Pattern Fitness Couplings
E-Aall Automatic Braking Systemn
=R FT |Commercial Vehicle Appli

------ ﬁ Commercial Applicatic

e Duty Cycle
e O 1 Perform Applicatior
‘Il Consumables Compatibilit
Il Cost of Operation Feature
Il Environmental Compatibil
L@l Military Vehicle Applicatio
-l Fassenger Comfort Featu
Il Fersonal Vehicle Applicati
-1l Reliability & Availability Fe
Il Safety Feature Group

-l Traction Control Feature
Il Vehicle Aesthetics Featur
1@l Vehicle Delivery Feature
Il Vehicle Management Feal
il Vehicle Performance Feat
----- 7] 05 Project Contacts

----- S Pattern Feature Needs

----- 55 Pattern Feature Overview Dia
----- S | Pattern Feature Stakeholders

----- S | Pattern Stakeholder Advocate
Fh P et mene e e
Il 1

T e e O e O e OO O e O e O O O e OO0 OO |
L LI gy 6

& & B, .
= » OO Documentation

Documentation

on ot o

Create Element:

Fr

General

Q Block

@ Interface Block

@ Constraint Block
Value Type

[Pl Part Property
Value Property

[E] Reference Property
Constraint Property
Flow Property

]:I Flowr Port

1 Proxy Port

1 Full Port

@ Flow Specification
3 Connector Praperty

Feature

Logical System

Q Domain

E‘ Physical System

. Interface Definition

aw= Attribute Coupling

] becomposition Coupling
=] tput output Coupling
] characterization Coupling

=

m

[~] standard
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Feature Framework: Feature Attribute Possible Values

* Use the new Feature Attribute’s specification to define
Possible Value options in the Possible Values tag.

* Each option should:
— Beonitsownline
— Be followed by a colon and a space
— May have a value meaning after the colon and space

LT Specification of Feature Attribute Component Command Center Size

Element tagged value specification
Select a tag and dlick the Create Value button to create new value for it

=
B O 2 Tags
ll_-‘f_:]CnmponentCommandCenterSize Profle: | <ALL>

Bt [B] Documentation
-~ [B] Mavigation/Hyperlinks 2% IR =v|BB » Possible Values |_

- [B] Usage in Diagrams

* | Property:

B[] «Feature Attributes

- [ Inner Elements : Value
Relations o .-'-\cb_lelill'l.l'alue 7
- [B] Connectors 7 © Definition
m & PK Value arge: .
- [B] Constraints @ AOSSTRC VaslbeS arge: Medium :Edi;-.lm'

i (1 Required Value mall:

- [E] Traceability o Status




Feature Framework: Feature Attribute Possible Values

The list of colon separated Feature Attributes can also be entered directly
into the Possible Values column of the Pattern Feature Attributes Table.

'] pattern Feature Attribut.. X | [ Pattern Role Attributes ... | 1 Pattern Interactions-Sta... | 1]

P B | = AddNew =t AddExisting... % Delete [y Remove From Table {+ £ 8 Columns

Pattern Interface Contex...

I pattern Interface Contex... |

Pattern Interface Contex...
Exportﬂilv ’..2', -4 (-

I Pattern Interface Contex...

| Pattern Input-Output Att... | = 4 » B

Criteria
Element Type: | Feature Attribute, Feature Primary Key Scope (optional): | Drag elements from the Model Browser Filter: |~
# | Feature | Attribute Name | Applied Stereotype Possible Values
1 Reliability and Durabiity Design Life [ Feature Attribute [Property]
2 Power Mains Compatibility Power Mains Type [ Feature Attribute
3 Powered Devices Compatibility Power Qutput Capacity @ Feature Atfribute
Powered Devices Compatibiity Power Qutput Interface ID Feature Primary Key [Property] Power Output 1: (]
4 Power Qutput 2:
Power Qutput 3:
5 Safety Safety Risk Type Feature Primary Key [ Electrical Shock:
[3 Power Mains Compatibility Max Drain on Mains [ Feature Attribute [Property
M Possible Values X
OHmL &
Power Qutput 1:
Power Output 2:
Power Qutput 3: \
oK Cancel
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Feature Framework: Feature Attribute Allowed Values

An alternative method for creating Feature Attributes and
connecting them to Features for configuration includes the
use of allowed values.

Enter the complete list of Feature Attribute Values in the

Allowed Values Table.

ntainment | £ Diagrams | Ba Structure

:rn Interactions-5ta... | [ Pattern States-Transitio...

Pattern Features-Interac. ..

L L8 e [ = AddNew =F AddExisng.. ' Delete ' Remove From Tabi
5 Y7 Q L - | citera
"}a“;fﬁ Praject Element Type: | Alowed Value Scope (optional):
elations
1Local Pattern # | Mame
01Feature Framework 1 [ Alternatives, Trades, Selection
E g;it:vk::;\::rs 2 & sasic Integration
7 03 Needs 3 & 8asic Stakeholder validation
04 Features 4 & Black Box Regs Consistent
[ Feature Attribute Values 5 & component Capabilties, Margins
[ 52 Features 3 & components and Alternatives
7 & Desian Feedback to Regs
Containment Population Rules 8 & Development Unit Test
& Feature Groups Diagram 9 & Enterprise Unit Assignment
Pattern Feature Attribute Values File 10 B Experience Pattern Informed, Configurable
Pattern Feature Attributes File ) 1 B Experience Pattern Informed, Personal
i:x;: ::z:: :’: Feature Attributes 12 & Experience Pattern Informed, Standard
Pattem Fitness Couplings 13 B Experience Pttrn, Config-Mission
F] 05 Project Contacts 14 & Experience pttrn, Personal-Mission
S Pattern Feature Needs 15 & Eexperience pitrn, Standard-Mission
&% Pattern Feature Qverview Diagram 1 & Fadilities Construction
S | Pattern Feature Stakeholders 7 & Feasibilty, Fault, Risk Analysis
~| & Pattern Stakeholder Advocates
22 Logical System Analysis 18 & Flow Down Requirements Informed
03 Interaction Framework 13 B Hardware Fabrication
04 Physical Architecture 20 H Hardware Prototyping
05 Risk Framework 21 & 1dentification and Autharization
Pattern .Attrihube Couplings 22 & Implementation Report
CC-BY License 23 & information Navigation and Access
24 B integration Plan and Tooling
I 25 & integration Report
ystematica Project 2% H Logical Architecture & Alternatives
xpart Tables 27 B Materials Management
28 & MesE Black Box Capability
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Feature Framework: Feature Attribute Allowed Values

* Create a Dependency relationship between the Feature Primary Key and
Feature Attribute Value.

* Set the Stereotype of the relationship to Can Have Value.

e View the result in the Pattern Feature Attribute Values Table.

—
oider Mssion
B stakeholder SysReqs

B stkhidr-Design

B stkhidr-StkhirRegs

H stkhidrRegs-Arch

H stkhidrRegs-Design

B stkhidrRegs-SysReqs

H sysRegs-Arch

B sysRegs-Desian

B sysReqs-WERegs

B system Reqs-Verification Test Plan

B system Reqs-Verification Test Rept

B verification by Analysis

B verification by Empirical Design Comparison
B verification by Simulation

B verification by Test-Development

B verification by Test—Production

B verification Test Plan

B verification Test Plan-Verification Test Rept
B verification Test Report

B white Box Requirements, Logical Allocs
o[ 52 Features

/2 Relations
=] ﬁ Agreement Process Features (IS0 15288)
& cauisition
& supely Feature
&1l Decision Management-Engineering

[ERJoME Capability

flectiveness

: Analyze Consistency
: Consider Feedback
 Gen Informing Pattrmnfg InfaSeg

‘Outgoing:

General A
5 AR Item Flow
.7, Abstraction
. Advocated By (N-ADV)
7 Allocate
-, Coupling Flow
. Dependency «Has AR Roles
.7 Dependency «Permits FI (IFCFI)»
7 Deployment
&, 10 Flow
*, Ttem Flow
7 Mount
B

7 perceived By (N-5TK)

P
“a
. Represents (ADYV-STK)
" Satisfies (FT-N)

L2 satisfy

7 Trace

Ly Verify

Refine

Expert

Filter is not]

=
Notificatior

s

biect

[ 52 Features
B4/ Relations

Dependency[Architec
Dependency[Design ¢
Dependency[Design ¢
Dependency[Design ¢
Dependency[Design ¢
Dependency[Design ¢
Dependency[Design ¢
Dependency[Design ¢
Dependency[Design ¢
Dependency[Design ¢
Dependency[DME Ca
Dependency[DME Ca
Dependency[DME Ca
Dependency[DME Ca
Dependency[DME Ca
Dependency[DME Ca
Dependency[DME Ca
Dependency[DME Ca
Dependency[DME Ca

& Feature

| Feature Primary Key

Allowed Value

1 Architectural Definition
2 Architectural Definition
3 Architectural Definition
4 Architectural Definition
5 Architectural Definition
6 Architectural Definition
7 Architectural Definition

t.. 5 White Box Requirements, Logical Allocs

el et T

Stereotype:

wr

wn

wn

sy

wr

wr

£33

wn

sy

Can Have Value [Dependency]

Abnormal State OF [Dependency] |
Advocated By (N-ADV) [Dependency]
Allocated [NamedElement]

Analysis [Element]

assembly [Dependency]
autoGeneratediame [NamedElement]
auxiliaryResource [Element]

Benefits (FTR-5TK) [Dependency]

Causes Behavior [Dependency]

(press Ctrl+Space to select)

Apply Clear Al

" Dependency[Architectural Definition Capability -> Alternatives, Trades, Selectior]

. Dependency[Architectural Definition Capability - Black Box Regs Consistent]
Dependency[Architectural Definition Capability -> Experience Pattern Tnformed, Configurable]
Dependency[Architectural Definition Capability -> Experience Pattern Informed, Personal]
Dependency[Architectural Definition Capability -> Experience Pattern Informed, Standard]
Dependency[Architectural Definition Capability -> Logical Architecture & Alternatives]
Dependency[Architectural Definition Capability -> Observation Informed)]
Dependency[Architers =-! m-8=itinm momebifin: - mielobold s

gical Allocs]

Dependency[DME Capability - > Experience Pttrn, Personal-Mission]
Dependency [DME Capability -» Experience Pttrn, Personal-StkhldrReqs]
Dependency [DME Capability - > Experience Pttrn, Personal-SysReqs]

[ Architectural Definition Capability
[ Architectural Definition Capability
[ Architectural Definition Capability
%| Architectural Definition Capability
[ Architectural Definition Capability
[ Architectural Definition Capability
Architectural Definition Capabllity
Architectural Definition Capability
[ Architectural Definition Capability
[ Mission Analysis Capability

Mission Analysis Capability

Mission Analysis Capability
[ Mission Analysis Capability
[ Mission Analysis Capability
Mission Analysis Capability

DME Capability
[ DME Capability
[ D capability

[ DME Capability
[ D capability

[ DME Capability
[ D capability

H Alternatives, Trades, Selection

& Black Box Regs Consistent

& Experience Pattern Informed, Configurable
E Experience Pattern Informed, Personal
E Experience Pattern Informed, Standard
& Logical Architecture & Alternatives

& observation Informed

& stakeholder Constrained

& White Box Requirements, Logical Allocs
& Experience Pattern Informed, Configurable
& Experience Pattern Informed, Personal
E Experience Pattern Informed, Standard
& observation Informed

& simulation Informed

& stakeholder informed

E Experience Pttrn, Config-Mission

& Experience Ptirn, Personal-Mission

& Experience Ptirn, Standard-Mission

& observation-Mission

& simulation-Mission

& stakeholder-Mission

& comparDesian-Design

H constraints-Arch

E Desanalysis-SysRegs

& Experience Ptirn, Config-Arch

& Experience Ptirn, Config-Desian

& Experience Pttrn, Config-5tkhldrkeqs
E Experience Pttrn, Config-SysRegs

—
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Domain Analysis:
Creating Domains and Logical Systems

LEE Containment IE_LFJ Diagrams HE Structure

Pattern Domains and Logical
Systems are created in package 01
Local Pattern::02 Logical System
Analysis

Use ~Create Element and choose
Domain or Logical System

Containment

. . oA A
RE BwQ

> # x

----- S | Pattern Stakeholder A
=S mo2 Logical System Analysi
[H- .4/ Relations
- B
----- Pattern Architectural F
----- =" pattern Decompaosition
|
----- Pattern Events
|
----- Pattern Input Qutput C
----- """ pattern Interfaces
----- = pattern Logical Syster
----- """ Pattern Role Attributes
-
----- Fattern States

----- .j%, Vehicle

EEI---E Aggregate Traffic
[~ Ls| Application System
E-|L5| Curb & Dock System
B~ [ LS| External Attachment
EEl"-E External Observer
[H-| L% | Global Positioning Syst
[H-| L5 | Global Region
EH-| LS | Higher Level Manager
[H-| L5 | Hostile System
&-[L5| Load
B L5] Local Atmosphere
EEl"-E Local Terrain
[H-| LS | Maintainer

4 - il

noa . :
; Zoorr Documentation

Documentation
Documentation of Package 02 Logical Syste

[CHTML &

----- £%| Pattern Feature Overv'
----- S Pattern Feature Stakel Create Element:

¥

General

[ Package

Q Block

@ Interface Block

@ Caonstraint Block
Value Type

[El Requirement

@ Flow Specification
@ Class «classMapping=»
E] class «fileSchema»
Need

Functional Interaction
IE‘ Requirement Statement
[£8] 10 Definition

Feature

Logical System
Sooman |
E Physical System

Interface Definition

aw Attribute Coupling

] pecomposition Coupling
] mput output Coupling
] characterization Coupling
] Fitness Coupling

de Design Constraint

—

n

Standard




Domain Analysis: Creating Logical System Attributes

e Select a Logical System under the 01 Local Pattern::02 Logical System Analysis
package

 Use ~Create Element and choose Value Property
* Right click and refactor the new Value Property as a Logical System Attribute

P i —— =
Ié Interface Block |— : Passenger hierface
Global Region
Higher Level Management System =] Flow Specific...
Hostile System £ constraint Bl...
Load Create Element Ctrl+Shift+E [ pomain
Local A R
Local Tl Create Relation » Value Type  ~
Mainta Specification Enter [E Enumeration s
Hearb _ —
£-[5] nearb Element Group 3 51| Internal Block Dia...
E-[L5| Operat| T3 Select in Structure Tree & Requirements Dia...
L5| Passen , : Requi t -
;_ Refuel Open in New Containment Tree (8] Requiremen
efuel) _ ) [E Extended ... ~
[Rlvell F2 Open in New Structure Tree
‘ 73 Satisfy
- Go To 4
S| ﬂ ‘4_; Derive
__ Remot Related Elements » = || r——
- = e Refactor » Convert To | 3 port
5 e e BTy W s
— Tools 4 Replace With... O | Property
x v, 20O Docu
Documentation Stereotype ,*; Refine More Elements... Maintainer [L] Remaote M
Documentation of Value Pri Feature Direction ' 6 Test Case... v - More Specific » Feature Attribute
HTML & Rename F2 . Use Case Diagram Other D Feature Primary Key 1
1 copy Crl+C Profiling Mechani... ‘ <> [0 Attribute
Copy URL A P [=2] Logical System Attribute
— Copy Element Hyperlink [=] Physical System Attribute
Bl Ppaste Ctrl+V
Notification Window
& @ 58 53 g K cut Ctrl+X
o \
[2021.10.14..07-00.38 W Delete Delete
: [[2021.10.14::07:18:47 .
2 | [2021.10.14::07-18:47 Rkl
i || [2021.10.14::07:18:47 Generate Report... L4
Ready Simulation » 39



Interaction Framework:
Creating Functional Interactions

Pattern Functional Interactions are
created in package 01 Local
Pattern::03 Interaction Framework

Use ~Create Element and choose
Functional Interaction

I
'Ef Containment 5—' Diagrams | Tg Structira =2
Containment Create Element: ||
5 = L=
B BX =R Q ‘ J = - . [
=Ml 03 Interaction Framework [ Package
-7/ Relations = slock

----- ™™ Pattern Feature Interactions
----- “"" Pattern Features-Interactions |
----- """ Pattern Functienal Interactions
----- """ Pattern Input-Output Attributes
----- =" Pattern Input-Outputs

----- =% Pattern Interaction Overview C
----- """ Pattern Interaction Roles

----- S Pattern Interaction States

----- " pattern Requirements
Account for System

Aspirate

Attack Hostile System

Avoid Obstacle

Configure Vehicle

Control Vehicle Direction

o O e O e O s O

EEEEEEEEEEEEEEHE

Control Vehicle Power

Control Vehicle Speed

- Deliver vehicle
- Interact with Higher Control
- Interact with Nearby Vehicle
- Interact with Operator

----- Maintain Position
B Maintain System
B Manage Vehicle Performance
- Naviaate

4 I

T =t b .
= » ZoOMP Documentation

Documentation

e e g e F

@ Interface Block

@ Constraint Block
Value Type

[’ Requirement

@ Flow Specification
@ Class «classMapping»
EJ class «fileSchema»

MNeed

E Requirement Statement
[E8] 10 pefinition

Feature

Logical System

L] pomain

E Physical System

Interface Definition

we pttribute Coupling

m

Q Decompaosition Coupling
] nput Output Coupling
£ characterization Coupling
] Fitness Coupling

2 Design Constraint

(=)

[~] standard

40



State Machine: Creating State Machine and States

Pattern State Diagram and States
are created in package 01 Local
Pattern::02 Logical System Analysis

Use ~Create Diagram and choose
SysML State Machine Diagram

L § | Pattern Stakeholder Advocates

-4/ Relations

----- '-_ Interaction-
----- """ Pattern Arc
----- """ Pattern Dec
----- """ Pattern Eve
----- =" Pattern Inpi
----- """ Pattern Inte
----- " pattern Log
----- =" Pattern Rols
----- """ Pattern Sta

E Aggregate
-|Ls] Application
E Curb & Doc
----- LS| External Att
External Ob
Global Posit
----- |LS | Global Regi
EH-| LS| Higher Leve
I

=¥mfo2 Logical System Apalvsi

Create Diagram:

General

>

% Requirement Diagram

i Requirement Table

“) SysML Activity Diagram

= SysML Block Definition Diagram
G| SysML Internal Block Diagram
55 SysML Package Diagram

E,*.E; SysML Parametric Diagram

9{3 SysML Use Case Diagram
Analysis Diagrams 2
A SysML Allocation Matrix

S Satisfy Requirement Matrix

V' Verify Requirement Matrix
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State Machine: Creating State Machine and States

Right-click the automatically
created Region under the State
Model and use ~Create Element
and choose State. Make sure the
menu is expanded to Expert.

Right-click the newly created State,
select Stereotype, and change it to
State as shown below.

=8 % Vehicle State Model
52| vehicle State Model
Bl < =
[l Relations
@ <>
= ® <> groreotype: ||
|5T] Being 1
=7 Being 1
= efng E] == ReguirementRelated [NamedEleme
--|ST| Being ¢
E Being ¢ [[] == RequiresFeature [Element]
-(5T | Being ~ [:] “» Role Population Rule [Element]
|ET| Enterir | [ <= SimulationVertex [Vertex]
& o EEEEE
= ~ State [State
-ST[ In Veh . . L L
5 New S [:] == TODO_Owner [Element]
E-{5T| Operat [:] “# typeModifier [Element]
= Outsidi [:] <= [Element]
-| ST | Vehide
--|ST| Vehicle
=t vehicle (press Ctri+Space to select)
-|SX| Vehide Apply Clear All Order
Fit-[] 03 Interaction Frar.
Fit-[7] 04 Physical Architecture
™ Pattern Interface Context File 1CT1
" Pattern Interface Context File 1CT2

Vehicle Occupant
Vehicle Transport System
E-E2 02 Logical System Analysis

R L iR i e e

] <>

EI? Vehicle State Model

&

-2 vehicle State Model

-
El-.7” Relations
<=

<>

----- Being Fueled

Being Salvaged
Being Serviced

o

(=7

=]

a7

T

=7]

|ST| Entering Vehicle

----- |5T| Exiting Vehicle

----- ST| In Vehicle
E Operating
E Outside Vehicle
ST | Vehicle Idling
=]
=]
=]

25 02 Logical System Analysis

Create Element: ||

X@.[ﬂ

[ Comment
& Smart Package
{} Constraint

Being Manufactur: [~] standard

Being Transported

Vehicle Shut Down
Vehicle Shutting Down
|5T| Vehicle Starting Up
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State Machine: Creating the Diagram

* Open the State Machine Diagram created in the earlier step.

* Populate the State Machine Diagram with States by dragging them from the
containment browser onto the diagram.

=)
Maintenance System
Nearby Pedestrian
Mearby Vehicle
Operator
Passenger
Refuel-Recharge System
Remote Management System
[Traffic Control System
vehicle
Vehicle Domain System
Vehicle Occupant
Vehicle Transport System
vehicle State Model
5" vehicle State Model
<>
EH ) Relations
- @ <>
- @ <>

=]
Being Manufactured
Being Salvaged
Being Serviced
Being Transported
Entering Vehicle
Exiting Vehicle
In Vehicle
Operating
Qutside Vehicle
Vehicle Idling
Wehicle Shut Down
Wehicle Shutting Down
|5T| vehicle Starting Up
teraction Framework
hysical Architecture
fern Interface Context File ICT1
insninkauinnsniioniesinioniii

Alalalalalafalalalala]a]alq

Selection

]
3E

Tools
0 =t
L2 xX

[] Common

Create State Being Fueled Symbol

| State Machine Diag...
[ State
(=] Composite State =

® Initial

@® Final State

> Terminate . - R S ——— . -|:. .

arinns

@ Bxit Point

@ Connection Point ...

(i) Deep History v | -
in Junction
<> Choice

== Fork Horizontal = -
%% Join Horizontal A

/" Transition

3 Transition to Self PR —

-~

sy s

suwnng o 1




State Machine: Creating State-State Transitions, Events

Select the
Transition item
from the State
Machine Diagram
Toolbar.

Select the two
states on the
diagram.

Right-click the new
transition and open
its specification.

Select the Trigger
property and click
the + (Add) button.

L=xX

D Common

@ State Machine Diag...
[ State

(=] Composite State =

@ Tnitial

@® Final State

X Terminate

O Entry Point

& Exit Point

Q] Connection Point ...
@ Deep History -
ﬁ Junction

<> Choice

sk Fork Horizontal -
£ J0in Horizontal -
/ Transition

3 Transition to Self

rFs

e =l -
Vahicis Shatming Bewa G
Sarari

Eirinact with Cpmexs
Py ga. s [———

T iranrnct wish O -—
T
B Seecuow ahicia

e =
vauicis King
g Elmara =

IEN I

TATo AN e -

W' Specification of Transition <>

Specification of Transition properties

Specify properties of the selected Transition in the properties specification table. Choose the Expert or All options from the Properties drop-down

list to see more properties.

B @
Pl 1 ransition:[vehicle Idling -> Vehicle Starting |
Documentation/Comments
b Navigation/Hyperlinks
5 Usage in Diagrams
Inner Elements

3 [2] ot e oo
Owner

Applied Stereotype

Applied Stereotype Instance
Owned Comment

i Relations Owned Element

b Tags Name Expression

- Constraints Active Hyperlink
Traceability Client Dependency
Allocations

Supplier Dependency
Redefinition Context
Redefined Element
Is Leaf

MNamespace

Visibility

[l Trigger

Trigger
Specifies the Triggers that may fire the transition.

Q Type here to filter properties

Properties: All

=7 01 Local Pattern::02 Logical System Analysis: :\

[ false

|1 [01 Local Pattern::02 Logical System Analysis::

public

Close Back Forward

Help




State Machine: Creating State-State Transitions, Events

In the new Trigger
Specification
window that opens
enter the name of
the event in the
Name property.

Select the Applied
Stereotype
property and
choose the Event
stereotype option.

— —
¥ Specification of Trigger <>

Spedification of Trigger properties

Specify properties of the selected Trigger in the properties specification table. Choose the Expert or All options from the Properties drop-down list

to see more properties.

Documentation/Comments
Navigation/Hyperlinks
Usage in Diagrams

Inner Elements

<>

’E_E' ol E‘ el @y o Properties: All

B Trigger
Qualified Name 01 Local Pattern::02 Logical System Analysis: :Vehicle
Owner /" Transition:[01 Local Patte cal System A

Stat

r o
vent Name
4 = = oeg i Properties: | Al v
H Trigger
Name Event Name
Qualified Name 01 Local Pattern::02 Logical System Analysis::Vehicle Stat
Owner e Transition:[01 n.

Event

Active Hyperlink
Applied Stereotype Instance
Owned Comment
Owned Element

Name Expression
Client Dependency
Supplier Dependency
Namespace

Visibility

Port

Image

To Do

Documentation

All Realizing Elements
All Specifying Elements
Realizing Element

Applied Stereotype

Stereotype:

D = deprecated [Element]
D = ElementReferencelnText [Element

D = ExternalModel [Element]
D «= fmu [Element]
[:] <= HyperlinkOwner [Element]
public ) == ignoreAusFilter [Element]
—

<= Interaction Population Rule [Eleme

(press Ctrl+Space to select)
Apply Clear All Order
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Detail Requirements:
Overview

* Requirement Statements and the Requirement Transfer Functions
they specify are created under their respective Functional
Interaction.

 There should be at least one Requirement Transfer Function for
each Interaction-Role pair.

EII_FI__| Account for System

------ 1 VEH-1002
------ %2 | 2 VEH-1003
------ 3 VEH-1004

------ €2 Perform Vehicle in Account for System(context Vehicle’
- @ Accountability Feature
-2 1 Vehicle
) Operator
2 : Maintainer

(O : Maintenance System
) : Higher Level Management System

) : Remote Management System
Aspirate

EI'"E
Eﬂ---i Attack Hostile System
Etl-[FE | Avoid Obstacle
| FI | Configure Vehicle
----- E Control Vehicle Direction
----- E Control Vehicle Power
il




Detail Requirements:
Creating Requirement Transfer Functions

Use ~Create Element and choose
Activity

Add the stereotype “Requirement
Transfer Function” to the new
Activity

Create an Allocate dependency
from the new Requirement Transfer
Function to the Logical System will
perform it.

----- Fattern Interaction Roles
----- S | Pattern Interaction States
----- """ pattern Requirements
[—]---,_Fl—_| Account for System

- (O @ Accountability Feature
O @ Vehicle

O @ Operator

- & Maintainer

O @ Maintenance System

D @ Higher Level Managem
© : Remote Management £
Aspirate

- |FE
E'"'E Attack Hostile System
Eﬂ---i Avoid Obstacle
Eﬂ---i Configure Vehicle

----- |FL | Control Vehicle Direction

----- E Control Vehicle Power

----- |2 | Control Vehicle Speed
(1| FE | Deliver Vehicle
[ FE | Interact with Higher Control
EEl---E Interact with Nearby Vehicle
[H-|FL | Interact with Operator

----- i Maintain Position

. 1

e af E .

Create Element:

ks

General

E Functional Interaction
E Requirement Statement
[E8] 10 pefinition

£ d Design Constraint
O Parameter

O Property

O Operation

O Signal Reception
[CE] Enumeration
Signal

Data Type

[®] Primitive Type
) UseCase

) Interface

? State Machine

'ﬁ\é‘ Opague Behavior

Interaction

[ Comment

[ smart Package

{} Constraint

T Port
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Detail Requirements:
Creating Requirement Statements

Use ~Create Element and choose Requirement Statement
Name the new Requirement Statement with its Requirement ID.

Create a Satisfy dependency to the new Requirement Statement
from the Requirement Transfer Function it specifies. _JB pattern mteraction States 1

General
E Functional Interaction

""" pattern Requirements

At this point, the Requirement row will appear in the Pattern untfanystem
Requirements Table. The Requirement Statement can be '
entered in the Text column.

-2 g Perform Vehicle in Ac
: Accountability Feat

E Requirement Statement

2 VEH-1003 [£8] 10 Definition
3 VEH-1004

2 Design Constraint

O Parameter

e Alternatively, open the Specification for the new Requirement O vehide O Property
Statement and enter the statement details in the Text property
field.
l Functional Interaction IPK Value | Functional Role RPK Value | ReqID | RSPK Rule l Text
Consume Electrical Power International Power Converter REQ 001 The system shall consume not more than
[Max Drain on Mains] of Input Power from
the Local Power Distribution System.
[F] convert Electrical Power International Power Converter REQ 002 The system shall provide up to [Max
*ANY* *ANY* IPK Power Drain] of Output Power to each

Electrically Powered Device.

REQ 003 The system shall not consume more than

[Max Power Drain] of Output Power.

[] consume Electrical Power Local Power Distribution System REQ 004 The system shall provide up to [Max Drain
on Mains] of Input Power.

E Convert Electrical Power |, ANY* Electrically Powered Device

FANY* IPK

E] Handle Device International Power Converter REQ 005 The system shall not present a shock
hazard to users when operated according
to its instructions.

[F] convert Electrical Power International Power Converter REQ 006 The system shall generate Output Power
to attached Electrically Powered Devices
*ANY* *ANY* IPK which is compatible with the [Output
Voltage-Power Profile] and [Output
Frequency Profile].
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Detail Requirements:
Creating Requirement Statements

Alternatively, open the Specification for the new Requirement
Statement and enter the statement details in the Text property

field.
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High Level Design:
Creating Design Components (Physical Systems)

Pattern Design Components are
created as Physical Systems in
package 01 Local Pattern::04
Physical Architecture

Use ~Create Element and choose
Physical System

"™ Pattern Characterization Couj
-

" Pattern Des Compaons Attribu
""" Pattern Functional Role Alloci
=" Pattern Physical Systems

Induction System
Lubrication System
Physical Vehicle
Powertrain

Powertrain ECM
Steering & Suspension
Transmission

Vrnla

? Battery

E Body Exterior
E Body Structure
#s | Brakes

E Cooling System
|#=| Data Distribution Network
E Electrial Powser Distribution 5
#s | Engine Assembly
B-|#= | Engine ECM
B[ 72| Engine System
E Exhaust System
#s | Fuel System
E Fuel Tank
5ol

B[]

B[]

&2

5ol

B[]

0[]

| I

[ PR

il

T &t ks -
« » ZOOIT Documentation

— Y -
T VIEWY VETIICTE
=2 ml04 Physical Architecture [ Package

/ Relations Q Black

@ Interface Block

@ Constraint Block
Value Type

[R] Requirement

@ Flows Specification
@ Class «classMapping»
E] class «fileSchema»
Meed

E Functional Interaction
IEl Requirement Statement
[£8] 10 Definition

Feature

Logical System

Q Domain

Interface Definition

w= pttribute Coupling

Q Decompaosition Coupling
] nput output Coupling
] characterization Coupling
- Fitness Coupling

g Design Constraint

=)

m
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High Level Design: Creating Design Component (Physical System)

Attributes

Use ~Create Element and choose Value Property
Right click and refactor the new Value Property as a Physical System Attribute

%g Open in Mew Structure Tree 134 IE
Go To
Open in MNew Tree 135 IE
Relzted Elernents N
B Doal Refactor Convert To k ]:| Port 136 E
Tools Replace With_ O | Propery (LI
ay Sterectype Mare Elermnents_ Iy —
Feature Dirscticn More Specific Feature Attribute
Rename F2 Cther Feature Primary Key
Copy Ctrl+C w# | 10 Attribute
tion Wind Eoprp e Logical System Attribute
lDW Copy Blement Hyperlink E Physical Systemn Attribute
] i HE - YR T,
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Interface Context: Architectural Relationships

Architectural Relationships are created in package 01 Local Pattern::02 Logical System
Analysis.

Select and Open the Pattern Architectural Relationships Table and then Select Add New.

The newly added Architectural Relationship will show up in the table and the Containment
Browser

Containmen t L Remove From Table B columns i Eleport W - ¥ (G -iw (FH-iQ D -
ERY
= = @ N Definit Stat .. Qualified
r__l 01 Feature Framework lame efinition atus T
&3-£7 02 Logical System Analysis . Converts Electrical Power 01 Local Patt

B2 Relations
-y

Input Qutput Couplings
%" Pattern Interactions-States File
" Pattern Interface Context File 1CTL
EF Pattern Interface Context File ICT2
£ Pattern Interface Context File 1CT4
= Fattern Interface Context File ICTS
=" pattern Interfaces
= pattern Logical Systems
5; Attributes File
" Pattern States
- Airspace Convection System
- Airspace Transport System
- AR
B H Converts Electrical Power
Bt Device and Converter User
Device Power Connector
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Interface Context: Architectural Relationships

1. Select the Logical System or Physical System that
conveys the Architectural Relationship > Create Relation
> Select Outgoing or Incoming > Select AR Item Flow.

2. Select the other Logical System or Physical System
involved in the Architectural Relationship.

3.

Select the new AR Item Flow relation in the browser,

open its specification, select the Conveyed property and

choose the newly created Architectural Relationship.

" Dependency[LPO.1 -> Converts Electrical Power]
Dependency[Maisture Source Interface -> Airspace
Dependency[Moisture Source Interface -> Tolerate
Dependency[FL1 -> Converts Electrical Fower]
Dependency[PO.1 -> Converts Electrical Power]
7 Dependency[Power Input Interface -> Convert Elec
" Dependency[Power Input Interface -> Local Power
" Dependency[Power Mains Interface -> Convert Eles
" Dependency[Power Mains Interface -> Local Power

[

[

[

" Dependency[Fower Output Interface -> Convert Ele
Dependency[Power Output Interface -> Device Pow
Dependency[Vision Interface -> Display Status and
- Dependency[Vision Interface -> HMI Display]

B e Foecrcly Poered Dovie > bev
_* Ttem Flow[Configuration and Information Interface
_* Ttem Flow[Device and Converter User -> Configura
-3 Ttem Flow[Device and Converter User -> Handling
%3 Ttem Flow[Environmental Interface -> Local Enviror

[
[

¥ Ttem Flow[Environmental Interface -> Local Envirot
3 Ttem Flow[Local Environment -> Environmental Inte

~_3 Ttem Flow[Local Environment - Environmental Inte
_T5 Item Flow[Local Power Distribution System -> Pow
_"y Item Flow[Powver Output Interface -> Electrically Pc

[ Interaction-Interface Table
" Pattern Architectural Relationships

—

" r

w

Specification of AR Item Flow properties

Specify properties of the selected AR Trem Flow in the properties specification tabl
drop-down list to see more properties.

ocumentation/Comments
lavigation/Hyperlinks

N R
o= ==t
B AR Item Flow

Name

[l Conveyed

Applied Stereotype

Owmer

an

. —_— ' T —
E
¥ Select Elements 3
Select, search for, or create elements ]

Use the List or Tree view to search for an element. To find the elemen
can also use wildcards (*,7). Click the magnifier icon to select searchin
case.

Qd

'EE Tree

: =34 1,724 matches found

T[S ] ST T UV COTIVET TET T T TTOTES ]
International Power Converter Domain
Local Environment (4 matches)

Local Power Connector
Local Power Distribution System (1

- = State Machine
o Association[IE1 - Consume Electrical Power]
o Association[IEL - Converts Electrical Power]
o Association[IEL - Input Power]

B
™ Pattern Input Output Couplings
Pattern Interactions-States File
Pattern Interface Context File ICT1
™ Pattern Interface Context File ICT2
Pattern Interface Context File ICT4
Pattern Interface Context File ICTS
Pattern Interfaces
Pattern Logical Systems
Pattern Role Attributes File
™ Pattern States

Airspace Convection System

Airspace Transport System

Converts Electrical Power

evice and Converter User 1
Device Powar Connector

Electrically Powered Device

EMI Radiation

m
£-H

‘Outgoing:
General 2
AR Ttem Fl
71 Abstraction

.+ Advocated By (N-ADV)

o Aggregation

.7 Allocate

/" Association

é Association Block

w’ Composition

5 Coupling Flows

,+" Dependency

,-" Dependency «Has AR Roles

Handle n
HMI Buttons .- Dependency «Permits FI (IFC-FI)»
HMI Display ~ Generalization
-
b=l =5 10 Flow
I-JE
Pattern Interface Context File ICT4 I | H
Pattern Interface Context File ICTS e
Pattern Interfaces
| Pattern Logical Systems = -
- Active Selection

Pattern Role Aftributes File

Pattern States

Airspace Convection System

Airspace Transport System

Converts Electrical Power 2

evice and Converter User

Device and Converter User

Device Power Connector «
lectrically Powered Device
EMI Radiation
oK Cancel
Handle
HMI Buttons
Selected elements: 7
02 Logica
+
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Interface Context: Populating Input-Outputs

Input-Outputs are created in
package 01 Local Pattern::03
Interaction Framework.

Use ~Create Element and
choose 10 Definition

News AR
? State Machine

El-. Relations
- 3| 03 Interaction
Y Pattern Featur
L | Pattern Functit
Y Pattern Input-1
2 pattern Input-1
Fattern Intera:
| Pattern Interan
-8 | Pattern Intera:
- Pattern Requir
L E]--E Configuration
E-{B8 Contaminants
EH-{E8] Device Status
E]"E EMI
EH-{28] Handling Force
E-(B8| Heat
EH-{28] Input Power
bl Ef-{E8| Moisture
EH-{28] Output Power
Ef-|FL | Consume Elec
EH-{FL | Convert Electr
Ef-|FL | Display Status
EH-|FL | Handle Device
i Purchase Devi
| 5 i Recycle Device
Ef-|FL | Resist Contam
EH-|FL| Set Configurat
BH-|FE | Tolerate Moist

B[] aPhysical Archite

160

-+ Pattern Couplings
-[7] 02 Configured Model

t -] csv mports
EH- =4, Sy tica Profile [S
il

E}Ej 03 Interaction Fra

Create Element:

General
[ Package
Q Block
@ Interface Block
@ Constraint Block
Value Type
[&l Requirement
£ Flow Spedification
Need
IE‘ Requirement Statement
IE‘ Functional Interaction
Feature
Logical System
Q Domain
IE‘ Physical System

Attribute Coupling

=

=] pecomposition Coupling
£ mput output Coupling
Q Characterization Coupling
=] Fitness Coupling
Interface Definition

0 Design Constraint

[[@ smart Package

[E] Enumeration

-

ot applie|

Motificati
ion Wind

Expert

1111
111
"N

EEEEE)
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Interface Context: Populating Input-Outputs continued

1. Select the Logical System or Physical System that conveys the Input-
Output > Create Relation > Select Outgoing or Incoming > Select Item

Flow.

2. Select the other Logical System or Physical System involved in the Input-

Output.

3. Select the new Item Flow relation in the browser, open its specification,

select the Conveyed property and choose the newly created Input-

Output

" AR Item Flow[Load -> Application Sys
"> AR Ttem Flow[Maintenance System -=
"5 AR Item Flow[Vehicle -> Aggregate T|
5 AR Item Flow[Vehicle Chassis Structut
"» AR Item Flow[Vehicle Energy Storage
"> AR Ttem Flow[Vehicle Energy Storage
> AR Ttem Flow[Vehicle Exterior Structul
"5 AR Item Flow[Vehicle Exterior Structul
"5 AR Ttem Flow[Vehicle Exterior Structui
> AR Ttem Flow[Vehicle Exterior Structul
> AR Ttem Flow[Vehicle Exterior Structul
"5 AR Item Flow[Vehicle Exterior Structul
I's AR Ttem Flow[Vehicle External Appear
> AR Ttem Flow[Vehicle External Appear
> AR Ttem Flow[Vehicle Interior Structur
"5 AR Item Flow[Vehicle Management Sy
"5 AR Ttem Flow[Vehicle Management Sy
. AR Ttem Flow[Vehicle Management Sy
[» AR Ttem Flow[Vehicle Management Sy
"5 AR Item Flow[Vehicle Management Sy
"5 AR Ttem Flow[Vehicle Management Sy
. AR Ttem Flow[Vehicle Passenger Envir
"> AR Ttem Flow[Vehicle Propulsion Subs
8
hteraction-Role Matrix
attern Architectural Relationships
attern Decomposition Couplings
attern Events
attern Input Output Couplings
attern Interfaces
attern Logical Systems
attern Role Attributes File
attern States
ehicle
ggregate Traffic
pplication System
urb & Dock System

ernal Attachment

ernal Observer
lobal Positioning System
lobal Region

.4

cification of

Specification of Item Flow properties
Specify properties of the selected Item Flow in the properties specification tabl¢ ¥ Select Elements

o &

B 1icm Flow[Vehicle -> Passent| g

IS Documentation/Comment
Mavigation/Hyperlinks

3

<>
3 =l of = o
E Item Fow |
MHame

[} Conveyed

Target

Source

Active Hyperlink

Applied Stereotype

Applied Stereotype Instance
Owned Comment

Owner

Owned Element

Mame Expression

Client Dependency

Supplier Dependency

‘Conveyed
Specifies the information items that may circy

Q Type here to filter prope

||| Filter is not applied. 1 rows are displayed in the

IMndow

Select, search for, or create elements

Use the List or Tree view to search for an element. To find the element, type a name in the "Search)
can also use wildcards (*,?). Click the magnifier icon to select searching for elements by qualified n;

case.

Q-Search by Name

DEE Tree
33 =54 1,847 matches found
E1-[=] Systematica Project (1,847 matc
El[] 01 Local Pattern (265 match
E1-F 03 Interaction Framework (
----- o]
[-|FE| Account for System (4 matches)
[E5) EAspirate (3 matches)
[#-[FI| Attack Hostile System (2 matc -
[]"-E Avoid Obstacle (2 match +
[-|FE| Configure Vehicle (3
E Control Vehicle Direction
----- |FE| Control Vehicle Power
----- |FL] Control vehicle Speed =
[H-|FE| Deliver Vehicle (6 matches)
[E5) E Interact with Higher Control (5
EH-|FL | Interact with Nearby Vehicle (3
E-[FL| Interact with Operator (2 match
FL| Maintain Position
H-IFE] Maintain Svstem (4 matches)
[_) Apply Filter  Ctrl+Space ) /| Creation Mode
Clone Load

(<] single Selection

Local Atmosphere
Local Terrain
Maintainer
Maintenance System 1
Nearby Pedestrian
Nearby Vehicle
Operator
Passenger
Refuel-Recharge System
Remote Management System
Traffic Control System
Vel
Vehicle Domain System
Vehicle Occupant
Vehicle Transport System
? Vehicle State Model
03 Interaction Framework
04 Physical Architecture
[Configured Model

Imports
tematica Pro

=

tematica Profile.mdzip]

i R
External Observer Outgoing:

Global Positioning System

Global Region General R
Higher Level Management System _*, AR Ttem Flow

Hostile System .’;r Abstraction

Load

L+ Advocated By (N-ADV)

E/ Aggregation

"1 Allocate

/ Association

é Association Block

./ Composition

" coupling Flow

A Dependency

A Dependency «Has AR Roles
A Dependency «Permits FI (IFC-FI)»
‘J" Generalization

¥, 10 Flow

Trem Flow

Mount
4+ Perceived By (N-STK)

"I Refine

e Represents (ADV-STK)
7 satisfies (FT-N)

,4: Satisfy

"I Trace

. 4;' Verify

E] Expert

W C

Active Selection
Passenger

2 2=

LA
s
1A

s

0K Cancel Help

24 ﬁ M\htaﬁ Vehicle “
T

i
OK cancel g
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Interface Context: Populating Interfaces

Interface Definitions are created in package 01
Local Pattern::02 Logical System Analysis under
the Logical System that owns them.

1. Use ~Create Element and choose Interface
Definition; give the new Interface a name.

2. Next, use ~Create Element and choose Proxy
Port; give it the Proxy Port the same name
as the Interface Definition created in the
above step.

3. Select the Proxy Port in the browser, select
the Stereotype option, then add ifc port
stereotype.

- () : Displa Stereotype: 1
() == fmu [Element] 1
(] =» hasGroupName [Property] : 3
¢ (O == Hyperlmkﬂwner [Element] }
o EITETCT |
[:] » ignoreAuxFilter [Element]
() = Interaction Population Rule [Eleme
(] Bl mterval [Property] i
() =» InvisibleStereotype [Element] 1
" e~ [
(press Ctrl+Space to select)
Apply Clear Al Order
H Use Cycles
ﬁ out Power Output Interface : Power Output Interfac

- 1 Power Input Interface : Power Input Interface

& nout Configuration and Information Interface : Cor
- [t72] inout Environmental Interface : Environmental Inter
E nout Handling Interface : Handling Interface

IW]interface Port
ﬂ International Power Converter Domain

2

JE—

ws

g =]

-] E10

- E1n

1 - E12

HiEs

Bl E4

EEis

s

EEi7

-] E18

International Fower Converter

Q International Fower Converter [

B-[Ls . Local Environment
E Contaminant Source Interfa
[t<] EM1 Receiver Interface

pr— w—
S [El]-termation

2 produc Create Element: |

=5 . Configu
TH -

I Value Prwperty

ul | [E] Reference Property
" Constraint Property
- Flows Property

10 Flow Port

~
- [8] i 1| T Full Port
B[] Handiir More a
B {12 Power = slock
B E Power
2] [ mterface Block

£ constraint Black
Value Type
1 E Flow Specification
7 Connector Property
IE‘ Requirement Statement
Feature
Logical System
Q Domain
IE‘ Physical System

- Attribute Coupling
Q Decomposition Coupling
] mput output Coupling
[ characterization Coupling
[ Fitness Coupling
Interface Definition

out Poy

BT

n Pow
tC

() standard

nout Environmental Interface : Environmental Inter ‘ & ‘

# Inte|

Create Element:

T Connector Property

E‘ Requirement Statement

Feature

Logical System

] pomain

E‘ Physical System
Attribute Coupling

Q Decomposition Coupling

[ mput Output Coupling

Q Characterization Coupling

] Fitness Coupling

E Interface Definition

£ Design Constraint
© Property

© Operation

[F] Enumeration
I

ical A
al Po
ical A
ical A
atior)
re
n
nd Ir}

ical P}
al Po
nd I}

ationy

ical A

ical F]
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Interface Context: Populating Interfaces, continued

Select the new ifc
port in the browser,
open its specification,
select the Type
property and choose
the associated
Interface Definition
with the same name.

E14
IE15
IE16
E17
IEi18
International Power Converter
'},g Product Characterization Coupling

Configuration and Information Interface

F m CL1 : Configuration Setting

It C0.2 : Device Status and Information

inpl
. Environmental Interface
[B8] in ENL : Heat
[#8] ot En2 : EMI
ly m in EN.3 : Contaminants
- m in EN.4 : Moisture
E Handling Interface
Power Input Interface
Power Output Interface
Product Characterization Coupling
: Display Status and Information
Handle Device

: Resist Contamination
Set Configuration

: Tolerate Moisture

: Convert Electrical Power
IE1

H Max Power Drain

H Use Cycles

E out Power Output Interface : Power Output Interfac
ﬁ in Power Input Interface : Power Input Interface
ﬁ inout Configuration and Information Interface : Cor
E inout Environmental Interface : Environmental Inter
E inout Handling Interface : Handling Interface

E Interface Port

g International Power Converter Domain
al

I
¥ Specification of Proxy Port Interface Port

Specification of Proxy Port properties
Specify properties of the selected Proxy Port in the properties specification table. Choose the Expert or All options from the Properties drop-down
list to see more properties.

=1
= o

Usage in Diagrams

Interface Port

tHolml sfey o

c ct Bl proxy Port
onne nr’j ik Name Interface Port
Navigation/Hyperlinks

a P Owner

Provided/Required Interfaces

Inner Elements Applied Stereotype

Properties: Standard

~

Device Power Interface
E‘ Device Power Interface
E‘ Device Power Interface
E‘ Device Power Interface

=

Relations [Part]
Constraints Visibility 30 matches found
Interface Block Properties Is Service PECIFIED>
Is Behavior E‘ Configuration and Information Interface
Is Conjugated E‘ Configuration and Information Interface I
Direction El Contaminant Source Interface
To Do E‘ Contaminant Source Interface

[ Apply Filter ( Ctri+Space )

Type
The type of the TypedElement.

Q Type here to filter properties

Close Back Forv

g

rd Help
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Interface Context: Populating Systems of Access (SOAs)

e Systems of Access are created in package 01 Local
Pattern::02 Logical System Analysis

* Use ~Create Element and choose Logical System
(because System of Access is a type of Logical System).

* Right-click on the newly created Logical System, select
Stereotype and change the Stereotype to System of
Access and remove the Logical System Stereotype.

BBBBB

HEEEEEEEE

BECEC B 0BE00 | §

= "=
=
= =
s T753 2755527 8|¢§
E Z N2 2 2 ot = c 2 & L ow| om
2 2 ENE & = & = 5 8 3 &
o 2 RS - 5 5 w =g
L S 2 2 = =2 3 a &
= 7 E] 3 = -] ©
" 3 3 E 5 5
& = @ o =) ® - = s
£ o 5 a 3 = “Di’g -
o 3 o o
= = a =
& 3 & 5 =
9 T =
e 3

AAAAAAAAAAAAA

=




Interface Context: Populating Ports

Ports are created in package 01 Local Pattern::02 Logical
System Analysis under the Interface Definition that owns
the Port:

Use ~Create Element and choose Property.

Select and right-click the property in the containment
browser, choose Stereotype, choose Input-Output
[Property].

Select the Port/10 Property in the browser, open its
specification, select the Type property and choose the
associated IO Definition.

— —— —
E7 W Specification of Input-Output CI.1 X
IE8
IEa Specification of Input-Output properties [\
\
EL0 Specify properties of the selected Input-Output in the properties specification table. Choose the Expert or All options from the Properties drop-down

list to see more properties.

[-}- Environn
o[ in EN

1 ER
I

1 El
[-}- Handlin

E}- Power Ir
Fif-{trg] Power O
Eil--+== Product 1

(O : Displar

.u

Create Element: |

E Flow Specification

E Connector Property
Feature

Logical System

= pomain

|E| Physical System

v Attribute Coupling

g Decomposition Coupling
= mput Output Coupling
=] characterization Coupling
= Fitness Coupling
Interface Definition

O Operation

[El Enumeration
Signal

[ Comment

[[@ smart Package
{} Constraint

[E Attached File

TS

n( Stereotype: |
el

D <

= ignoreAuxFilter [Element]

El1
E12 |
13

IEl4
IE15
IEl6
E17
IE18
International Power Cony
g’."ﬁ Product Characteriza

Configuration and Inf
=]

in CL1 : Configu

0.2 : Devict
. P
g Environmental mterf;
[ in EN.1 : Heat
|8 out EN.2 : EMI
hy m n EN.3 : Contam
58] in En.4 : Moistur

- Handling Interface

) nout HL1 : Hand
E Power Input Interfac|
E Power Qutput Interfa

Tl

=% o @

in CL1 : Configuration Setting
¥ Documentation/Comments
5 Navigation/Hyperlinks
i~ [E1] usage in Diagrams
i [E] Tnner Elements
b Relations
IS Tags
i Constraints
B Traceability

CI.1
B2l = =% =g
Bl Input-output

Name

Properties:| Standard

CL1

» [ ' coriguatin Setting -

Visibility

Default Value
Applied Stereotype
Multiplicity

Is Read Only

Is Static
Aggregation

Is Derived

To Do

10 PK Rule
Interface PK Rule
Logical System
Port PK Rule

112 matches found

7] Configuration Setting

[z contaminant Source Interface

[ contaminant Source Interface

[ contaminants I
[ contaminants

[El controlvalue

Converts Electrical Power

Converts Electrical Power

Q CostRollupPattern

(T Apply Filter ( ctri+sSpace ) %/
IFPK

FH-|EFS| Enviror

: E Povver
[ E Povver

Produc

[~ O : Displ

(] mput-Output [Property]

[C) == Interaction Population Rule [Eleme
(] [ol Interval [Property]

[) == InvisibleSteraotype [Elemant] I
() == 10 Attribute [Property]

() == Is Configuration Of [Element]

O E‘ Logical System Attribute [Property’
— -

(press Ctrl+Space to select)

Apply Clear All Order
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Interface Context: Ports, Table ICT1

"™ pattern Interface Contex... X D':f'r’ State Machine | " Pattern Interactions-Sta... | | Pattern Events Pattern States-Transitio... | " 04 Features gg Pr

e Pattern Table ICT1 shows relationships T = e — e Bl B+ 10100+ 1+

Criteria

to Ports and also administers the related | frrr e e P e L .

'T#I—Eymf ¥ Select Input- Qutput X
. . International F
configuration rules. N T PP —, » -
3 International F Use the List or Tree view to search for an element. To find the element, type a name in the "Search by Name" box. You . tion
4 nternationall ::::2:\50 use wildcards (*,?). Click the magnifier icon to select searching for elements by qualified names, or use camel bt
* To add a Port to the table, select Add : B} ™ "
’ 6 Local Environn \
. . . 7 Local Emiront fion
Existing and select the Port from its ¢ [E v} Gzt o S r—r—
9 |[i5] pevice and ca g Tree | B= List Ut UHO.2 [01 Locl Paftern::02 Log
. |
browser location. o [ e [ o
12 nternationgll S} E_| Systematica Project (23 matches)
13 H F— -] 01 Local Pattern::02 Lagical 5ystfm Anal.ysls 1 match
* The Role, Interface, and Input-Output i o | | conere e e 5
15 Local Environr = ort
I M I I h H I | 16 E Local Power D F__l 02 Configured Model Logical System Analysis (20 matches hedt
column will have content automatically o
18 EDEV\CE and CE; = ke |
populated based on the steps on the ¥
. .
previous slide. =

Filter is not applied. 18 1

< Notification W;
Notification Windowy
K2 H3
12:10:

12:16:4
12 1; ([ Apply Filter ( ctri+Space ) (' Creation Mode

10:034
[2022 11 14::10:05:(

nt | Project

(€] single Selection ——
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Interface Context: Ports, Table ICT1

To create the relationship to
Systems of Access (SOAs), double-
click the cell, then the ellipses to
bring up the selection dialog
window.

Choose the related SOA from the
containment browser.

Pattern Interface Contex... X G'Cf'r‘ State Machine Pattern Interactions-Sta... Pattern Events

Pattern States-Transitio...

@
&b
]
g
g
g
=
o

04 Features |

[EE @ == Add Mew == Add Existing... ﬁ Delete % Remove From Table it n!n Columns Export T e & - Fe E |
Criteria
Element Type: | Input-Output Scope (optional): | ,out ENV.2 : Moisture,out LFO.1 : Input Power Filter: | 7~
# | System Name Interface Name ‘ Interface PK Rule | Name ‘ Port PK Rule ‘ SOA Name
1 nternational Power Converter anfiguration and Information Tnterface (R HMI Buttans
2 [[i5] Etectrically Powered Device Device Pawer Interface [ or1 PRk Device Pawer Connactar
W Select Elements X Airspace Convection System

Select, search for, or create elements
Use the List or Tree view to search for an element. To find the element, type a name in the "Search by Name" box. You
can alsa use wildcards (*,?). Click the magnifier icon to select searching for elements by qualified names, or use camel .
case.

Airspace Transport System
Airspace Transport System
EMI Radiation

Airspace Convection System
Local Power Connector

HMI Display

Handle

Q| Selected elements: 1

g Tree [ = List

@ =% 9,655 matches found

Pattern Decompaosition Couplings

Pattern Events

Pattern Input Output Couplings I
Pattern Interactions-States File

Pattern Interface Context File ICT1

Pattern Interface Context File ICT2

Pattern Interface Context File ICT4

Pattern Interface Context File ICTS

Pattern Interfaces .
Pattern Logical Systems
Pattern Role Aftributes File
Pattern States

|Airspace Convection System -

Airspace Transport System

B Converts Electrical Power (4

Bt Device and Converter User
Device Power Connector

B Electrically Fowered Device

EMI Radiation
Handle
HMI Buttons

) Apply Filter ( Ctri+Space ) [ Creation Mode

Single Selection

Airspace Convection Systemn [

Logical

OK Cancel

Help

HMI Display

EMI Radiation

Airspace Transport System
Airspace Transport System
Local Power Connector
Device Power Connactor
HMI Buttons
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Interface Context: Ports, Table ICT1

# System Name ‘ 4 Interface Name Interface PK Rule ‘ Input Output 10 PK Rule Direction Port Port PK Rule SOA Name SOA PK Rule SOA Internal or External
1 nternational Power Converter Configuration and Information Interface Configuration Setting in CIL1 TFPK HMI Buttons
2 nternational Power Converter EI Configuration and Information Interface Device Status and Information out Co.2 IFPK. HMI Display
3 ocal Environment Contaminant Source Interface Contaminants out ENV.1 IFPK Airspace Transport System
4 lectrically Powered Device Device Power Interface Output Power IPK in DPIL.1 IFPK Device Power Connector IPK
5 ocal Environment EMI Receiver Interface EMI in ENV.3 IFPK EMI Radiation
6 ocal Environment @ Environment Thermal Sink Interface Heat in ENV.4 IFPK Airspace Convection System
7 nternational Power Converter Environmental Interface Heat in EN.1 IFPK Airspace Convection System
8 nternational Power Converter IEI Environmental Interface Contaminants in EN.3 IFPK Airspace Transport System
9 nternational Power Converter Environmental Interface Moisture in EN.4 IFPK Airspace Transport System
10 nternational Power Converter Environmental Interface EMI out EN.2 IFPK EMI Radiation
11 evice and Converter User Finger Interface Configuration Setting out uco.1 IFPK HMI Buttons
12 evice and Converter User E Hand Interface Handling Force inout UHO.1 IFPK Handle
13 nternational Power Converter Handling Interface Handling Force inout HI.1 IFPK Handle
14 ocal Environment IEI Moisture Source Interface Moisture out ENV.2 IFPK Airspace Transport System
15 nternational Power Converter Power Input Interface Input Power in PL.1 Local Power Connector
16 ocal Power Distribution System ower Mains Interface Input Power out LPO.1 IFPK Local Power Connector
17 nternational Power Converter Power Output Interface IPK Output Power IPK out PO.1 IFPK Device Power Connector IPK
18 evice and Converter User E Vision Interface Device Status and Information in UC1.1 IFPK HMI Display
I I

Example Pattern Interface Context File ICT1
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Interface Context: Ports, Table ICT2

Pattern Table ICT2 shows relationships
among Interactions, Roles, Input-Outputs,

] Selected elements: £
. . . E Q'l 2 — IE‘ Convert Electrical Power [01 Local Pa
and Architectural Relationships. § T B
% =l =% 1,146 matches found
H | Systematica Project (1,1
Each row is an Interface Element. To add a E & S aron 1
. E F__| 01 Feature Framework (&
row, select Add New, double-click the new B || R rerenranen
. E (= Configuration Setting
row and give the Interface Element a = -
~(88] EMI
name. _ 8- -
10| Heat
. . E Input Power
To create the relationships to other - Bl
. L [F2] consume Electrical Power
elements, double-click the cell, then the Ecorvr cecrot roer
a = 1 Display Status and Information
. . . . ~|FL| Handle Device
ellipses to bring up the selection dialog 1 ol
. ~[FL] Recycle Device
WI n d OW. [P | Resist Contamination
Choose the related element from the
.
containment browser.
AC = Add Mew == Add Existing... Delete Remave From Table n’n Columns Bport B - e & - ia = e L -
Criteria
Element Type: | Interface Element Scope (optional): | IE1 Filter: | /™
# ‘ Name | Interaction Name ‘ System Name | 10 Name ‘ Arch Relat
1 L E Consume Electrical Power International Power Converter @ Input Power Converts Electrical Power
2 Q IE2 E‘ Convert Electrical Power International Power Converter @ Output Power Converts Electrical Power
3 EEs E‘ Consume Electrical Power International Power Converter @ Heat
4 El s E‘ Consume Electrical Power International Power Converter @ EMI
5 Q IES E‘ Resist Contamination International Power Converter @ Contaminants
6 ElEs E‘Tnlerate Moisture International Power Converter @ Moisture
7 L E7 E‘ Set Configuration International Power Converter @ Configuration Setting
8 i Display Status and Information International Power Converter @ Device Status and Information
9 ] ®o E‘ Handle Device International Power Converter @ Handling Force
10 E Ew Consume Electrical Power Local Power Distribution System @ Input Powier . Converts Electrical Power
11 ] Ein E‘ Convert Electrical Power Electrically Powered Device @ Output Power Converts Electrical Power
12 EE2 Handle Device Device and Converter User @ Handling Force 63
13 ] F13 E‘ Set Configuration Device and Converter User @ Configuration Setting
14 e Display Status and Information Device and Converter User @ Device Status and Information
15 ] E15 E‘ Resist Contamination Local Environment @ Contaminants
16 Q [El6 Tolerate Moisture Local Environment @ Moisture
17 ] E17 Local Environment @ EMI
] E18 E‘ Lacal Environment E‘ Heat




Interface Context: Ports, Table ICT2

*

Interaction Name

System Name

10 Name

I Arch Relat

L N R T N e R

P e B o S S B O S Ay
W N O s W N e O

IE‘ Consume Electrical Power

E Convert Electrical Power

IEI Consume Electrical Power

EI Consume Electrical Power

IE‘ Resist Contamination

E Tolerate Moisture

IEI Set Configuration

EI Display Status and Information
E Handle Device

E Consume Electrical Power

El Convert Electrical Power

[F] Handle Device

IE‘ Set Configuration

E Display Status and Information
E Resist Contamination

E Tolerate Moisture

IE‘ Consume Electrical Power

E Consume Electrical Power

nternational Power Converter

nternational Power Converter
nternational Power Converter
nternational Power Converter
nternational Power Converter
nternational Power Converter
nternational Power Converter
nternational Power Converter
nternational Power Converter
ocal Power Distribution System
lectrically Powered Device
evice and Converter User
evice and Converter User
evice and Converter User
ocal Environment

ocal Environment

ocal Environment

ocal Environment

Input Power

Output Power

Heat

EMI

Contaminants

Moisture

Configuration Setting

Device Status and Information
Handling Force

Input Power

Output Power

Handling Force

Configuration Setting

Device Status and Information
Contaminants

Moisture

EMI

Heat

Converts Electrical Power
Converts Electrical Power

Converts Electrical Power
Converts Electrical Power

Example Pattern Interface Context File ICT2
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Interface Context: Architectural Relationships, Table ICT4

Pattern Table ICT4 shows details for
reified Architectural Relationships.

Each row is a Has AR Role dependency.
To add a row, select Add Existing,
navigate to the Has AR Role and add it,
or drag the Has AR Role from the
browser onto the table.

" Pattern Interface Contex... |~ Pattern
ik n!n Columns Export B -

""" Pattern Interface Contex...

S Pattern Interaction Stat.. | Pattern Interface Contex... X

%E @ Add News |== Add Existing... | Tif Delete % Remove From Table
Criteria

Element Type: | Has AR Role Scope (optional): | :al Power -> Local Power Distribution System]

System Name Arch Relat ‘ AR PK Rule | Name | AR Role
b [&] Electrically Powered Device Cunverts Electrical Power . sink IPK
2 ||L5| Local Power Distribution System Converts Electrical Power " Source
W Select Dependency « Has AR Role» X

Select, search for, or create elements
Use the List or Tree view to search for an element. To find the element, type a name in the "Search by Name" box. You
can also use wildcards (*,?). Click the magnifier icon to select searching for elements by qualified names, or use camel
case.

Q‘| Selected elements: 7
% = " Dependency:Converter[01 Local Patte
g Tree = List
: Dg 8 matches found

= - [=] Systematica Project (. )
E| D 01 Local Pattern::02 System Analysis (1 )
L D e pendency: Converter[canverls Electrical Power -> International Pov]
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Interface Context: Architectural Relationships, Table ICT4

# | System Name l Arch Relat AR PK Rule AR Role Name AR Role PK Rule AR Internal or External AR Complexity
1 Electrically Powered Device Converts Electrical Power Sink IPK Reified
2 Local Power Distribution System Converts Electrical Power Source Reified
3 International Power Converter Converts Electrical Power Converter Reified
I __

Example Pattern Interface Context File ICT4
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Interface Context: Architectural Relationships, Table ICT5

Pattern Table ICT5 shows details for
simple Architectural Relationships.

Each row is an AR Item Flow. To add a row,
select Add Existing, navigate to the AR
ltem Flow and add it. Or drag the AR Item
Flow from the browser onto the table.

To add the Conveyed property, click the
ellipses, and select the AR.

S Pattarn Interaction Stat... | | Pattern Intarface Contex., Pattern Interface Contex... X

e

Add New == Add Existing... Delete Remove From Table n!n Columns

Criteria

Element Tuna: | AR Ttem Flow Scone (ontional: | Draa elements from the Model Browser

Z[ & Select AR Item Flow

Select, search for, or create elements

Use the List or Tree view to search for an element. To find the element, type a name in the "Search by Name" box. You
can also use wildcards (*,?). Click the magnifier icon to select searching for elements by qualified names, or use camel
case.

Selected elements: 7

™ Pattarn Interface Contax...

Export

" Pattern F|

o -

Qi 7 = "3 AR Ttem Flow[0
H Tree = List

=54 3 matches found

B[] Systematica Project (2 matches)
E-[7] 01 Local Pattern::02 Logical System Analysis (1 i )
- MAR Ttem Flow[Device and Converter User -> International Power Cony

Conveyed Source

¥ Select Elements

Select, search for, or create elements

Use the List or Tree view to search for an element. To find the element, type a name in the "Search by Name" box. You
can also use wildcards (*,?). Click the magpnifier icon to select searching for elements by qualified names, or use camel
case.

Selected elements: 1

Q-l Handles [01

TR Tree | = List

E@ [=t4 1,785 matches found

EH[=] Systematica Project (1
B[] 01 Local Pattern b
D 01 Feature Framework (
B[] 02 Logical System Analysis (10
Airspace Convection System
Airspace Transport System
Converts Electrical Power
B Device and Converter User (3
Device Power Connector
B Electrically Powered Device (1 ma
EMI Radiation
Handle
R ondics|
- HMI Buttons
HMI Display
EE
-] IE2
-] TE3

[ =
Ces

() Apply Filter ( Ctrl+Space ) L
[¢] single Selection

oK Cancel

Help
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Interface Context: Architectural Relationships, Table ICT5

From Role ] To Role | AR AR PK Rule AR Internal or External

ice and Converter User International Power Converter Handles
— —

Example Pattern Interface Context File ICT5



Attribute Couplings

Attribute Couplings are created under
the element that owns them in various
packages including Features, Roles,
Design Components, and Input-Outputs:

— A given Attribute Coupling involves
multiple Attributes, so which one
belongs to the Coupling’s owner?

— Each Coupling drives (in a causality
sense) only one Attribute—look
there for the Coupling’s ownership.

Use ~Create Element and choose
Attribute Coupling.

Right-click on the new Attribute
Coupling, use ~Create Element and
choose Constraint Parameter. Give it the
same name as the attribute it will be
connected to.

Add the two or more constraint
parameters for the coupling(s).

Local Pattern
01 Feature Framework
tl 01 Stakeholders
[ 02 Advocates
[ 03 Needs
[] 04 Features
B}, Relations
-~ 04 Features
=% Containment Population Rules
F=- Pattern Feature Attributes File
= Pattern Features and Feature At
% Pattern Features File
" Pattern Fitness Couplings
E-Jll Ease of Use
£-Jgl Portability
-] Power Mains Compatibility
) Relations
i 5 Power Mains Compatibility
=

-~ [] Max Drain on Mains

! E Max Power Drain
IS E’ Powver Mains Type
i O : Consume Electrical Power
i E’ Max Drain on Mains
+-[€] : Max Power Coupling
[P : International Power Conve
E-Jgll Powered Devices Compatibility
E-fll Reliability and Durability

Containment Population Rules
| Fattern Feature Attributes File

| Fattern Features and Feature A

= Pattern Features File

™ Pattern Fitness Couplings

[l case of Use

38 Portability

-

27 Relations

i [ Power Mains Compatibility

=} Max Power Coupling

i O] Max Drain on Mains
~_C] Max Power Drain

i [ Power Mains Type

i~ O : Consume Electrical Fowe

Iﬂ Max Drain on Mains

{--[T : Max Power Coupling

[P : International Power Comy

B Powered Devices Compatibility

G- |l Reliability and Durability
(- [l Safety

[7 05 Project Contacts

S | Pattern Feature Needs

&t Pattern Feature Overview Diagram
S | Pattern Feature Stakeholders

S | Pattern Stakeholder Advocates

02 Logical System Analysis

03 Interaction Framework

Create Element:

Bl Safety
-] 05 Project Contacts
S Pattern Feature Needs

[l Part Property
Value Property

[El Reference Property
Constraint Property
Flovs Property

121 Flow Port

}:I Proxy Port

11 Full Port

More

Q Block

[ mterface Block

@ Constraint Block
Value Type

=] Flow Specification
T3 Connector Property
@ Feature Attribute
Feature

Logical System

] pomain

E Physical System

—

ﬁqﬁ Pattern Feature Overview Diagram
S Pattern Feature Stakeholders
S Pattern Stakeholder Advocates

[] 02 Logical System Analysis

Create Element:

General

[©] Constraint Property

More

Q Block

= mterface Block

@ Constraint Block

[V Value Type

E Smart Package

Flow Specification

T3 Connectar Property

Feature

Logical System

= pomain

El Physical System
Attribute Coupling

& pecomposition Coupling

= tnput Output Coupling

[ characterization Coupling

Q Fitness Coupling

Interface Definition

E Attached File
Other Blocks
@ Domain

EE external
Subsystem

@ System

»

»

MW Constraint Parameter

’

== Attribute Coupling

03 Interaction Framewark
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Attribute Couplings

N = = o O [

* Right-click on the element that owns the [ ety Parameerproperes *

n eW Att ri b Ute CO u pI i ng, U Se ~C reate ri Di:::t“;?n‘;:t?::;‘:ds;T':mp;:ar:‘;tf:ant to display in thg diagram. Do this manually using the left side of the dialog, or use | e Ah‘c e

1 1 elements, hold down Shift and select the corresponding check box for the element. Click OK when );'DLI are done. c:A
D I a gra m a n d Ch Oose Sys IVI L Pa ra m et rIC [ the panel on the right side of the dialog to select all or particular types of properties or parameters. To select nested
Diagram. EEL
. . d[ (=5 Reliability and Durability Select Parameters a
] Choose the assoclated d Isplay pa rameter [ : Internatlufﬂal PU‘,".'ET Converter ECnmstramt Farameter
. . . €] : Design Life Coupling Select Al
details as shown in the box to the right. 8 B e o
|| ‘=3z
. . . B [:] @ : Resist Contamination

* View the resulting populated diagram as || 500 :romemame

shown below. || OB o

| Layout Parts

* Create binding connectors from the B et Tt

constraint parameters to the associated rr e o

. . . (_) Top/Bottom
attributes as shown in the lower right. O ettt
OK Cancel Help ;
par [Feature] Reliability and Durability | Reliability and Durability 1 ]) S;\ectll_oﬂ — par [Featurs] Reliabiity and Durabilty [ Relabiity and Durabiliy 1 ])
S enstonallow ey Converl:{: Tz\sﬁ Z T :UE : International Power Converter
D Common

s

cAtiributa Couplings [ —|/5¢ Cycles Use Cycles EAlEaapee Dz cAtirbuls Coupings | Juse Cycles Lse Cycles
: Des ign Life Coupling Constraint Property : Des ign Life Coupling
] o [l Moe b L] o

DDES'G“ Lfe  Design Life | _O Constraint Parame... DDBS'Q" Lie | Design Life |

—_— | —_—

TE Binding Connector
4] Internal Block Diagr...
Value Property




Failure Analysis: Creating Failure Impacts

Pattern Failure Impacts are created
in package 01 Local Pattern::05 Risk
Framework::03 Failure Impacts

Use ~Create Element and choose
Failure Impact

B E14
B Ei5
7 E16
B E17
B E18
International Power Converter
Q International Power Converter Domain
Local Environment
Local Power Connector
Local Power Distribution System
B ? State Machine
Et-[] 03 Interaction Framework
Fi-[7] 04 Physical Architecture
Et-[] 05 Risk Framework
=8 {77 01 Failure Modes
} Relations
E}g Failure Mode State Machine
BI- 1 Failure Mode State Machine Region
[ Internal Electrical Short to Case
[ Regulator Failure
FH- [7] 02 Counter Requirements
=803 Failure Impacts
: +/ Relations
Q Damage to Powered Device
-] Electrical Shock
------- 1 Loss of Converted Power Output
EH- [7] 04 Failure Mode Context
----- " pattern Counter Requirements

----- =" pattern Failure Impacts

----- " pattern Failure Mode Context

-7 Pattern Failure Modes

" Pattern Failure Modes-Counter Requirements
------ x| Pattern Attribute Couplings

E]I:'__| 02 Configured Model

D 01 Feature Framework

2ol Sl Anois

----- =™ Pattern Failure Impacts-Counter Reguirements

Create Element:

bl

General

[ Package

Q Block

@ Interface Block

@ Constraint Block
Value Type

[R] Requirement

@ Flow Specification
Need

E Requirement Statement
IE Functional Interaction
[E] 10 pefinition

Feature

Logical System

Q Domain

lE‘ Physical System

<= Aftribute Coupling

Q Decompaosition Coupling
£ 1nput Output Coupling
] characterization Coupling
1 Fitness Coupling
Interface Definition

Q Counter Requirement
©2 Design Constraint

==

E] Expert

71




Failure Analysis: Creating Counter Requirements

Pattern Failure Counter
Requirements are created in
package 01 Local Pattern::05 Risk
Framework::02 Counter
Requirements

Use ~Create Element and choose
Counter Requirement

E————

. Q IE17

- F18
International Power Converter
g International Power Converter Domain
Local Environment
Local Power Connector
Local Power Distribution System
B1-EF State Machine
F-[7] 03 Interaction Framework
E-[] 04 Physical Architecture
E}-[] 05 Risk Framework
ElD 01 Failure Modes
} Relations
E}? Failure Mode State Machine
EJ- [ Failure Mode State Machine Region

‘... Internal Electrical Shart to Case
() Regulator Failure
[SRM)02 Counter Requirements
[+ Relations
------ ] creq 001
------ L1 creq 002
E1-[] 03 Failure Impacts
B3, Relations
------ g Damage to Powered Device
------ ] Electrical Shock
------ ] Loss of Converted Power Output
EH-[] 04 Failure Mode Context
----- " Pattern Counter Requirements
“" Pattern Failure Impacts
" Pattern Failure Impacts-Counter Requirements

Ll

Ll

"| Pattern Failure Mode Context
----- =" Pattern Failure Modes

----- """ Pattern Failure Modes-Counter Requirements
------ 5';—5, Pattern Attribute Couplings

= Ij__| 02 Configured Model

Create Element:

General

[ Package

Q Block

@ Interface Block

@ Constraint Block
Value Type

[R] Requirement

@ Flow Specification
Need

IE‘ Requirement Statement
IE‘ Functional Interaction

[E8] 10 Definition
Feature

Logical System
Q Domain

IE Physical System
E Failure Impact

w= Attribute Coupling

>

g Decomposition Coupling
E mput output Coupling
] characterization Coupling
g Fitness Coupling

Interface Definition
; Counter Requirement

FE& Design Constraint

==

E] Expert
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Failure Analysis: Creating Failure Mode State Machine
and Failure Modes

- E17 | WIR
] E18 Create Diagram:
International Power Converter

e Pattern Failure Mode State Diagram

H Q International Power Converter Domain frua !
and Failure Modes are created 01 — fp———— R Recuirement biogram
. Local Power Connector Sﬁ Requirement Table
LOca | Patte n: .05 R IS k [L5] Local Power Distribution System =) SysML Activity Diagram

? State Machine =] SysML Block Definition Diagram

F ra m EWO rk: :O 1 Fa i | U re M Od eS Ei-C1] 03 Interaction Framework 54]| SysML Internal Block Diagram

B[] 04 Physical Architecture
E1-[7] 05 Risk Framework F SysML Package Diagram

* Use ~Create Diagram and choose o1 Folrs bodes BB 5y Porametric Diagram

1 1 5= Failure Mode State Machine .
Sys M L State M a C h I n e D I agra m EJ- [/ Failure Mode State Machine Region %5 SysML Use Case Diagram
“ () Internal Electrical Short to Case Gyt Digrams %
H H [ ; A | SysML Allocation Matrix
* Name the Diagram “Failure Mode O Reguiator Falure ML Aloce |
- E] 02 Counter Requirements S Satisfy Requirement Matrix
i ” []} Relations V' Verify Requi ¢ Matri
State Machine”. " cxeq o0t o M e )
fa
° N h R . V7 F o I M d B E]%Fzﬁfi DIanzpacts " Generic Table
ame the Region “Fallure Mode B2 Relations " Instance Table
H H ” -] Damage to Powered Device D Metric Table
State Machine Region”. 5 cectcal Shock Glossory Tabl
-] Loss of Converted Power Output Free Form Diagram
B~ [ 04 Failure Mode Context skt p
----- =™ Pattern Counter Requirements |u. |or|. i ) =
,,,,, "5 battern Failure Impacts Simulation Configuration Diagram
----- = Pattern Failure Impacts-Counter Requirements | UML Diagrams ¥
----- =" Pattern Failure Mode Context
----- =" Pattern Failure Modes () Expert

----- " Pattern Failure Modes-Counter Requirements 11
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Failure Analysis: Creating Failure Modes

Right-click the automatically
created Region under the State
Model and use ~Create Element
and choose State. Make sure the
menu is expanded to Expert.

Right-click the newly created State,
select Stereotype, and change it to
Failure Mode as shown below.

% ate Machine
03 Interaction Framework

05 Risk Framework

7] 01 Failure Modes

} Relations

E}g Failure Mode State Machine

&l

[ Internal Electrical Short to Case
-] Requlator Failure

[~ [ 02 Counter Requirements

-- } Relations

L] crEQ 001

“.] cREQ 002

B~ [] 03 Failure Impacts

E}-.7 Relations

Q Damage to Powered Device

Q Electrical Shock

Q Loss of Converted Power Qutput

[ 04 Physical Architecture
B

FH- [ 04 Failure Mode Context

™ Pattern Counter Requirements
“* pattern Failure Impacts
=" Pattern Failure Impacts-Counter Requirements

- i " =

D 03 Interaction Framework
r__| 04 Physical Architecture
B[] 05 Risk Framework
ED 01 Failure Modes
-7 Relations
&2 Failure Mode State Machine
E1- 1 Failure Mode State Machine Region

-] Regulator Failure
El- [ 02 Counter Requirements
} Relations

------ ] creq no1

...... 1 creq 002

El- [ 03 Failure Impacts
} Relations

------ Q Damage to Powered Device

] Electrical Shock

------ ] Loss of Converted Power Output
B~ [ 04 Failure Mode Context

----- " Pattern Counter Requirements

(S Intcrnal Electrical Short to Case

Stereotype:

Failure Mode [State]

== Allocated [NamedElement] I
<= Analysis [Element]

== gutoGeneratedMame [NamedElem:

= auxiliaryResource [Element]

<= Containment Population Rule [Elen

== CustomImageHolder [Element]

0000000

== CustomSort [Element]

(press Ctrl+Space to select)
Apply Clear All Order

Create Element: ||

[ Comment

& smart Package I

{} Constraint

E] Standard
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Failure Analysis: Creating Failure Mode Context

e Pattern Failure Mode Context
Elements are created in package 01
Local Pattern::05 Risk
Framework::04 Failure Mode
Context

e Use ~Create Element and choose
Block

* Right-Click on the new element,
and change stereotype to Failure
Mode Context Element

A ERECA

B~ [7] 01 Failure Modes

} Relations

E% Failure Mode State Machine
=

Stereotype:

C] == ElementReferencelnText [Element
() @ Entity [Class]

C] == ExternalModel [Element]

|
[ == fmu [Element]

C] == Fpcus [Class]

[ = HyperlinkOwner [Element]

| Failure Mode State Machine Region
—J Internal Electrical Short to Case
i-[] Regulator Failure
El-[] 02 Counter Requirements
E]--u} Relations
----- ] creq no1
----- 1 creq 002
B~ [ 03 Failure Impacts
E}"‘} Relations [[] = ignoreAuxFilter [Element]
----- Q Damage to Powered Device — . e
----- ] Electrical Shock
----- ] Loss of Converted Power Output
El-[7] 04 Failure Mode Context
B}-.%7 Relations
= [ew contex ement]
----- ] 1c overheat
----- ] 1nsulation Damage
----- “* pattern Counter Requirements

(press Ctrl+Space to select)

Apply Clear All Order

----- =" Pattern Failure Impacts
----- ™" Pattern Failure Impacts-Counter Requirements

B D
B3 D
E- D

€D
""" T

: International Power Converter

g International Power Converter Domain
Local Environment
Local Power Connector
Local Power Distribution System
% State Machine
03 Interaction Framework
04 Physical Architecture
05 Risk Framework
{77 01 Failure Modes
} Relations
El§ Failure Mode State Machine
B 121 Failure Mode State Machine Region
-(_J Internal Electrical Short to Case
-] Regulator Failure

Ej 02 Counter Reguirements

[]} Relations
------ 1 creQ 001
------ 1 creq 002

- [7] 03 Failure Impacts

[]} Relations

------ g Damage to Powered Device

------ [ Electrical Shock

------ 1 Loss of Converted Power Output

D 04 Failure Mode Context

(.57 Relations

------ ] 1c overheat

------ ] tnsulation Damage

=" Pattern Counter Requirements

=" Pattern Failure Impacts
=" pattern Failure Impacts-Counter Requirement
=" Pattern Failure Mode Context

=" Pattern Failure Modes

=" Pattern Failure Modes-Counter Requirements
Pattern Attribute Couplings

Create Element:

General a
7] Package

@ Interface Block

@ Constraint Block

Value Type

[R] Requirement

@ Flow Specification

Need

IE‘ Requirement Statement
E Functional Interaction

[E2] 10 Definition
Feature
Logical System
g Domain
IE Physical System
] Failure tmpact

* Aftribute Coupling
g Decompaosition Coupling
] mput output Coupling
] characterization Coupling
] Fitness Coupling
Interface Definition
g Counter Requirement
'FE:& Design Constraint

==Y

E] Expert
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4. Creating S* Pattern Relationships

This section of the guide details the steps for creating formally modeled S* Pattern
Relationships (metarelationships) between S* Pattern Classes as mapped and
implemented in Cameo Systems Modeler.



Metarelationships: Creating Stakeholder-Feature Relationships

The simplest way to
create relationships
is using a matrix.

Create a
Dependency Matrix
with Row Type,
Row Scope, Column
Type, Column
Scope, and
Dependency
Criteria as shown.

Right-click to create
a new Stakeholder-
Feature
relationship.

e

Row Element Type: | Stakeholder

Row Scope: | 01 Stakeholders

Column Element Type:  Feature

Column Scope: | 04 Features

Dependency Criteria: | Benefits (FTR-STK) Direction:

Both e Show Elements: | All

Legend
/" Benefits (FTR-STK)
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Metarelationships:
Creating Feature-Interaction Relationships

* Relationships between Features and Functional
Interactions are SysML aggregations.

* Create an Association in which the Feature aggregates the
Interaction.

 Add a “Uses Functional Interaction” stereotype to the new
Association



Metarelationships: Creating Feature-Interaction Relationships

e dll <=ociation[Passenger Comfort Feature Group - Ride In Vehicle
o’ UsesFunctionalinteraction[Accountability Feature - Account for 5

Row Element Ty

M H ~ . o’ UsesFunctionalinteraction[ Automatic Stereotype:
1. Right-Click the Feature, ~Create Relation % s Conmers ]
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-of’ UsesFunctionalTnteraction[ Communic [ == RequiresFeature [Element]
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o’ UsesFunctionallnteraction[Communic | [_] > Specification [Classifier]
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Select Outgoing, Choose Aggregation

(] > TODO_Owner [Element]

2. Select the related Interaction(s)
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3. Right-Click the new relationship, ~Stereotype,
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Metarelationships: Creating Feature-Interaction Relationships
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*Note: In Cameo Systems Modeler V19, SysML Aggregation type relationships
cannot be entered via matrix, but they can be viewed there.

Other SysML relationship types can be entered and viewed via a matrix.
V2021x supports entering all relationship types via a matrix.



Metarelationships: Creating State-Interaction Relationships

Criteria

Row Element Type: | Functional Interaction ... | Column Element Type: State

.
Th e S I m p I est Way to Row Scope: | 03 Interaction Framework Column Scope: | 02 Logical System Analysis

. . Dependency Criteria: | Requires (ST-FI} Direction: |Both ~ Show Elements: | All
C re ate re I at I O n S h I ps Legend B [I?Z Ln.g\cal System Ana.\ys\s::\/am:le State Model]
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is using a matrix.

Create a
Dependency Matrix SHIFER R
with Row Type, e (5] 1 () 60 6 I (D B 5 E
Row Scope, Column o R
Type, Column

Scope, and
Dependency
Criteria as shown.

Right-click to create
a new State-
Interaction
relationship.

Create New (Column To Row)
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ey
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*Note: In Cameo Systems Modeler V19, SysML Aggregation type relationships
cannot be entered via matrix, but they can be viewed there.

Other SysML relationship types can be entered and viewed via a matrix.
V2021x supports entering all relationship types via a matrix.



Metarelationships:
Creating Interaction-Role Relationships

Relationships between Functional Interactions and Logical
Systems are SysML aggregations.

Create an Association in which the Interaction aggregates
the Logical System.

Add a “Has Role” stereotype to the new Association



Metarelationships:

3

>

The simplest way to
create relationships
is using a matrix.

Create a
Dependency Matrix
with Row Type,
Row Scope, Column
Type, Column
Scope, and
Dependency
Criteria as shown.

Right-click to create
a new Interaction-
Role relationship.

Creating Interaction-Role Relationships
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Metarelationships: Creating Interaction-Role Relationships

1. Right-Click the Interaction, ~Create Relation,

Select Outgoing, Choose Aggregation

2. Select the related Role(s)

3. Right-Click the new relationship, ~Stereotype,
Select “Has Role”
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Metarelationships:

Creating Functional Role Allocations (Role-Design)

1. Relationships between Design Components
(Physical Systems) and Logical Systems are

SysML Associations. TIEE —
e . . (e |C—
2. Create an Association in which the Design

Components (Physical System) aggregates
the Logical System.

3. Add a “Functional Role Allocation”
stereotype to the new Association

sl 3
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Metarelationships:
Creating Functional Role Allocations (Role-Design)
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*Note: In Cameo Systems Modeler V19, SysML Aggregation type relationships
cannot be entered via matrix, but they can be viewed there.

Other SysML relationship types can be entered and viewed via a matrix.
V2021x supports entering all relationship types via a matrix.



Metarelationships:

Creating Failure Analysis Relationships—Impacts

Feature

as the Source and the Feature as the Target.

relationship

Element Type: | Impacts Feature

Feature

™ Pattern Features-Interac., |

Add New == Add Bxsting...

Pattern Failure Impacts X """ Pattern Counter Requirem... =

Delete Remove From Table n!n Columns

Scope (optional): | ted Power Qutput -= Reliability and Durability]

~ Feature PKValue | . Failure Impact PK

Failure Impact Rule = Value Rule

1 Powered Devices Compatibility ~ |[=] Damage to Powered Device

Add a “Impacts Feature” stereotype to the new

Pattern Failure Impacts-... -

Bl export Wl - i Y (& -

Create a Dependency relationship with the Failure Impact

Patte

2

N Safety

3 Reliability and Durability

*ANY* FPK
1 Electrical Shock =ANY=
Q Loss of Converted Power Qutput FANY™ FPK

erious
eeeee

erious

Example Pattern Failure Impacts Table



Metarelationships:
Creating Failure Analysis Relationships—Causes
Impact

* Create a Dependency relationship with the Counter
Requirement as the Source and the Failure Impact as the

Target.
* Add a “Causes Impact” stereotype to the new relationship

"™ pattern Failure Impacts-... X

national Power Conv... | 1| Pattern Features-Interac... | | Pattern Failure Impacts | | Pattern Counter Requirem..
[EE @» Add New == Add Existing... Delete Remove From Table n!n Columns Export @ - e

Criteria

Element Type: | Causes Impact Scope (optional): | Drag elements from the Model Browser Filt

Counter Requirement

# Failure Impact

Name
1 |E] creq ool ] Electrical Shock
2 ] creEQ 002 ] pamage to Powered Device

Example Pattern Failure Impacts-Counter Requirements Table



Metarelationships:
Creating Failure Analysis Relationships—
Replaces

* Create a Dependency relationship with the Counter
Requirement as the Source and the Requirement as the
Target.

 Add a “Replaces” stereotype to the new relationship.

ational Power Conv... " pattern Features-Interac... """ Pattern Failure Impacts " pattern Counter Requirem... X ™™ pattern Failure Impacts-... " Pattern Failure Mode Con... | " Pattern Failure Modes |4 »
Pr il Add New == Add Existing... Delete Remove From Table . Columns Bport B - QY (O -ia (FE-:Q D -
Crit
Element Type: | Replaces Scope (optional): | Drag elements from the Model Browser Filter: | 7/~
# | Requiremen t Name | Counter Requirement Name Counter Requirement Statement | O RSPK Value Rule | O Counter Requirement PK Value Rule
[=] REQ 005 ] creq 001 The system nts a az
1 =ANY* RSPK
7] REQ 006 ] creq 002
2 =ANY= RSPK

Example Pattern Counter Requirements Table



Metarelationships:
Creating Failure Analysis Relationships—Causes
Behavior

* Create a Dependency relationship with the Failure Mode
as the Source and the Counter Requirement as the Target.

* Add a “Causes Behavior” stereotype to the new
relationship.

— -
hal Power Conv... Pattern Features-Interac...

Pattern Failure Impacts " pattern Counter Requirem... ==

Pattern Fai

lure Impacts-... """ pattern Failure Mode Con..” .- Pattern Failure Modes-Co... X 4 »

2 |[J Internal Electrical Short to Case

] creq 001

€ Br il Add New == Add Existing... Delete Remave From Table At columns Bport @ - QY (O -4 ([F-:Q D -
Criteria

Element Type: | Causes Behavior Scope (optional): | Drag elements from the Model Browser Filter: | /™

# | Failure Mode | Counter Requirement Name

1 | Regulator Failure £ creq 002

Example Pattern Failure Modes-Counter Requirements Table




Metarelationships:
Creating Failure Analysis Relationships—Abnormal
State Of

* Create a Dependency relationship with the Failure Mode
as the Source and the Design Component as the Target.

 Add a “Abnormal State Of” stereotype to the new
relationship.

brn Features-Interac... | | Pattern Failure Impacts """ pattern Counter Requirem... " Ppattern Failure Impacts-... """ pattern Failure Mode Con... | 1| Pattern Failure Modes-Co.. || Pattern Failure Modes X 4 »
Pr i [ Add New == Add Existing... Delete Remaove From Table 17 Columns Bport Wl - iR i - :ia ([EH-:Q D -
Criteria
Element Type: | Abnormal State Of Scope (optional): | Drag elements from the Model Browser Filter: | /™
# | 2 DCPK Value Rule ' Probability 2 FMPK Value Rule | Design Component | Failure Mode
1 [®ANY* 0.0002 CRPK lE‘ Power Converter Assembly [ Regulator Failure
2 [FANY™ 0.0003 DCPK lE‘ Power Converter Assembly [ Internal Electrical Short to Case

Example Pattern Failure Modes Table



Metarelationships:
Creating Failure Analysis Relationships—Provides
Failure Mode Context

* Create a Dependency relationship with the Failure Mode
Context Element as the Source and the Failure Mode as
the Target.

 Add a “Provides Failure Mode Context” stereotype to the
new relationship.

== == ; == ; == ; == _ == i == ;
...... Pattern Features-Interac... Pattern Failure Impacts Pattern Counter Requirem... Pattern Failure Impacts-.. Pattern Failure Mode Con... X Pattern Failure Modes-Co... Pattern Failure Modes | 4 I
Pr i[5 = Add New = Add Existing... Delete Remove From Table i Columns Bxport B - i QY (B -:ia :[F-:Q D -

Criteria

Element Type: | Failure Mode Context Element Scope (optional): | Drag elements from the Model Browser Filter: | ™

# | Context Element Name Failure Mode | Interaction O Causes | O Mitigates | O Prevents | O Detects O Predicts

1 |IC Overheat [ Regulator Failure Assemble Product 1

2 |Insulation Damage () Internal Electrical Shor‘ttE‘ Convert Electrical Power 1

Example Pattern Failure Mode Context Table



Metarelationships:
Creating Failure Analysis Relationships—Provides
Failure Context

* Create a Dependency relationship with the Failure Mode
Context Element as the Source and the Interaction as the
Target.

* Add a “Provides Failure Context” stereotype to the new
relationship.

== == ; == ; == ; == _ == i == ;
...... Pattern Features-Interac... Pattern Failure Impacts Pattern Counter Requirem... Pattern Failure Impacts-.. Pattern Failure Mode Con... X Pattern Failure Modes-Co... Pattern Failure Modes | 4 I
Pr i[5 = Add New = Add Existing... Delete Remove From Table i Columns Bxport B - i QY (B -:ia :[F-:Q D -

Criteria

Element Type: | Failure Mode Context Element Scope (optional): | Drag elements from the Model Browser Filter: | ™

# | Context Element Name Failure Mode | Interaction O Causes | O Mitigates | O Prevents | O Detects O Predicts

1 |IC Overheat [ Regulator Failure Assemble Product 1

2 |Insulation Damage () Internal Electrical Shor‘ttE‘ Convert Electrical Power 1

Example Pattern Failure Mode Context Table



5. Creating S* Pattern Configuration Rules

This section of the guide details the steps and rules that govern when and how
certain pattern metaclasses are to be automatically populated by the Configuration
Wizard during Pattern Configuration based on the population of another
metaclass(es), using the metarelationships and details described in this section.



Population Rules: Editing Interaction Population Rules

The “Pattern Feature Interactions” table under the Interaction Framework
package allows the user to edit the Interaction Population Rules

The values in the FPK Value and IPK Rule columns govern when and how
Interactions are populated based on which Features have been populated.

The FPK Value may be blank, *ANY*, or <constant> and helps decide if an
Interaction should be populated

The IPK Rule may be blank, FPK, /<constant>/, or FPK+/<constant>/ and describes
how to generate the IPK Value of the Interaction to be populated.

An IPK Rule of *ANY* will tell the Configuration Agent not to populate an
Interaction but to populate a relationship between the Feature and Interaction if
they are both populated from other population rules.

A detailed list of Population Rules is in the Metamodel document reference.

# l Feature | FPK Value I Interaction l IPK Rule

1
4
5

7 |Powered Devices Compatibilit *ANY* _onvert Electrical Powe FPK
8 |Powered Devices Compatibilit *ANY* Set Configuratic FPK
9 |Reliability and Durabilit F £
10 |[Reliability and Durabilit
11 |Reliability and Durat

12 |Safet *ANY*




Population Rules: Editing State Population Rules

 The “Pattern Interactions-States” table under the State Machine allows the user to

edit the State Population Rules

* The values in the IPK, RPK, and State PK Value Rule columns govern when and how
States are populated based on which Interactions and Roles have been populated

* A detailed list of Population Rules is in the Metamodel document reference.

# | State Interaction O IPK | Logical System O RPK O State PK Value Rule O State Type
1 El Operating E] Convert Electrical Power FANY* International Power Converter *ANY* IPK Simple

2 El Being Purchased IE] Purchase Device International Power Converter FANY* Simple

3 El Being Recycled E] Recyde Device International Power Converter FANY* Simple

4 El In Service E] Consume Electrical Power International Power Converter *ANY* Simple

5 El In Service IE] Display Status and Information International Power Converter FANY* Simple

6 El In Service E] Handle Device International Power Converter *ANY* Simple

7 @ In Service E Resist Contamination International Power Converter FANY* Simple

8 IE] In Service E Set Configuration *ANY* International Power Converter *ANY* Simple

9 E' In Service E Tolerate Moisture International Power Converter FANY* Simple
10 IEI Being a Warranty Record E Provide Warranty Data International Power Converter *ANY* Simple
11 El off E Convert Electrical Power FANY* International Power Converter FANY* IPK Empty
12 El Initial IPC E Purchase Device International Power Converter *ANY* Initial

13 I—g_l Terminal IPC Recyde Device International Power Converter FANY* Terminal

96



Population Rules: Editing State Population Rules, Continued

* The “Pattern States-Transitions, Events” table under the State Machine allows the
user to edit the Transition, Event Population Rules

* The values in the From State PK Matching Rule, To State PK Matching Rule,
Interaction, Transition PK Value Rule, and Event PK Value Rule columns govern when
and how Transitions and Events are populated based on which Interactions and
States have been populated.

* A detailed list of Population Rules is in the Metamodel document reference.

From State

To State

Event

Interaction

© Transition PK Value Rule

O EventPK Value Rule

From State PK Matching

To State PK Matching

# O Transition Type < Join Transition Name (o] Rule (o] Rule
1 |[Eoff [57] operating [] set Configuration Simple IPK EPK EPK

2 [Foff [ Being Recydled [F] Recydle Device Join Wait for Retire =ANY= =ANY*

3 E’ Operating IE‘ off - E Set Configuration Simple IPK EPK EPK

4 * Being Purchased EI Being a Warranty Record |Device Purchased IE‘ Purchase Device Fork FANY* *ANY*

5 |si Being Purchased IE‘ off De IE, Purchase Device Fork FANY = =ANY*

6 @ Being a Warranty Record n%—f: Being Recycdled E Recydle Device Join Wait for Retire *ANY* *ANY*

7 E] Initial IPC @ Being Purchased IE’ Purchase Device Simple *ANY* *ANY*

8 E] Being Recyded @ Terminal IPC Recycle Device Simple FANY* *ANY*

E— — —
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Population Rules: Editing Role Population Rules

The “Pattern Interaction Roles” table under the Interaction Framework package
allows the user to edit the Role Population Rules

The values in the IPK Value and RPK Rule columns govern when and how Logical
Systems are populated based on which Interactions have been populated.

The IPK Value may be blank, *ANY*, or <constant> and helps decide if a Logical
System should be populated.

The RPK Rule may be blank, IPK, /<constant>/, or IPK+/<constant>/ and describes
how to generate the RPK Value of the Logical System to be populated.

A detailed list of Population Rules is in the Metamodel document reference.

= | Interaction | O TPK Value | Logical System l O RPKRule l
onsume Electrical Powe “ANY= international Power Convert

=ANY* X -r Distribution Syste

=ANY= Electrically Powered Device K
=ANY* ' Power C
=ANY*
=ANY*
=ANY*
=ANY*
=ANY=
=ANY*

FANY*
FANY*
*ANY*
*ANY*
FANY*
FANY*
FANY*
*ANY*
FANY*
FANY*
*ANY*
FANY*

[SRE SRS ™0 ™S S rive) ey S SIS S ey iy
Nim | olbje|(N|(oo|(d|(e|(R|R|[o|@@IN|O 0 IhIWINIH



Population Rules:
Editing Requirement Population Rules

The “Pattern Requirements” table under the Interaction Framework
package allows the user to edit the Requirement Population Rules

The values in the IPK Value, RPK Value, and RSPK Rule columns govern
when and how Requirement Statements are populated based on
which Interactions and Logical Systems have been populated.

The IPK Value may be blank, *ANY*, or <constant> and helps decide if
a Requirement Statement should be populated.

The RPK Value may be blank, *ANY*, or <constant> and helps decide
if a Requirement Statement should be populated.

The RSPK Rule may be blank, IPK, RPK, /<constant>/, or
|IPK+/<constant>/, or RPK+/<constant>/ and describes how to
generate the RSPK Value of the Requirement Statement to be
populated.

A detailed list of Population Rules is in the Metamodel document
reference.



Population Rules:

Editing Requirement Population Rules

1

Functional Interaction

IPK Value

Functional Role

RPK Value

RegID

RSPK Rule

| Text

[El Consume Electrical Power

E Convert Electrical Power
*ANY*
E Convert Electrical Power |, ANY*

E Consume Electrical Power

IE] Handle Device

E Convert Electrical Power

FANY*

International Power Converter
International Power Converter

Electrically Powered Device
Local Power Distribution System

International Power Converter

International Power Converter

*FANY*

ANY*

*ANY*

REQ 001

REQ 002

REQ 003

REQ 004

REQ 005

REQ 006

IPK

IPK

IPK

The system shall consume not more than
[Max Drain on Mains] of Input Power from
the Local Power Distribution System.

The system shall provide up to [Max
Power Drain] of OQutput Power to each
Electrically Powered Device.

The system shall not consume more than
[Max Power Drain] of Output Power.

The system shall provide up to [Max Drain
on Mains] of Input Power.

The system shall not present a shock
hazard to users when operated according
to its instructions.

The system shall generate Output Power
to attached Electrically Powered Devices
which is compatible with the [Output
Voltage-Power Profile] and [Output
Frequency Profile].
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Population Rules:
Editing Physical System (Design Component)
Population Rules

The “Pattern Functional Role Allocations” table under the Physical Architecture package
allows the user to edit the Physical System (Design Component) Population Rules

The values in the Configuration Rule and IPPK Value columns govern when and how Physical
Systems (Design Components) are populated based on which Logical Systems (Roles) have
been populated.

The Configuration Rule may be blank, *ANY*, or <constant> and helps decide if a Physical
System (Design Component) should be populated.

The IPPK Rule may be blank, RPK, /<constant>/, or RPK+/<constant>/ and describes how to
generate the IPPK Value of the Physical System (Design Component) to be populated.

A detailed list of Population Rules is in the Metamodel document reference.

Design Component O IPPK Value Role O Configuration Rule




Population Rules: Table ICT1 Population Rules

* The “Interface Context Table ICT1” under the Local Pattern package allows the user to edit
the Interface Context Population Rules
* The values in the Interface PK Rule, 10 PK Rule, SOA PK Rule and Port PK Rule columns
govern when and how those elements are populated based on which Interactions and
Roles have been populated.

A detailed list of Population Rules is in the Metamodel document reference.

| System Name

# | Interface Name Interface PK Rule ] Input Output 10 PK Rule Direction Port Port PK Rule SOA Name SOA PK Rule SOA Internal or External
1 International Power Converter Configuration and Information Interface Configuration Setting in CL1 IFPK HMI Buttons
2 International Power Converter [=] Configuration and Information Interface Device Status and Information out co.2 IFPK HMI Display
3 Local Environment Contaminant Source Interface Contaminants out ENV.1 IFPK Airspace Transport System
5 Electrically Powered Device Device Power Interface Output Power IPK in DPL.1 IFPK Device Power Connector IPK
5 Local Environment EMI Receiver Interface EML in ENV.3 IFPK EMI Radiation
6 Local Environment Environment Thermal Sink Interface [18] Heat in ENV.4 IFPK. Airspace Convection System
7 International Power Converter Environmental Interface . Heat in EN.1 IFPK Airspace Convection System
8 International Power Converter Environmental Interface Contaminants in EN.3 IFPK. Airspace Transport System
9 International Power Converter Environmental Interface Moisture in EN.4 IFPK Airspace Transport System
10 International Power Converter Environmental Interface EMI out EN.2 IFPK EMI Radiation
1 Device and Converter User Finger Interface Configuration Setting out Uco.1 IFPK HMI Buttons
12 Device and Converter User Hand Interface [58] Handiing Force inout UHO.1 IFPK Handle
13 International Power Converter Handing Interface Handing Force inout HIL.1 IFPK Handle
14 Local Environment Moisture Source Interface Moisture out ENV.2 IFPK Airspace Transport System
15 International Power Converter IEI Power Input Interface Input Power in PL1 Local Power Connector
16 Local Power Distribution System Power Mains Interface [E8] 1nput Power out LPO.1 IFPK Local Power Connector
17 International Power Converter Power Output Interface IPK Output Power IPK out PO.1 IFPK Device Power Connector IPK
18 Device and Converter User Vision Interface [18] Device Status and Information in uct.1 IFPK. HMI Display
I I I
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Population Rules: Editing Attribute Coupling Population Rules

e The “Pattern Attribute Couplings” table under the Local Pattern package allows the
user to edit the Attribute Coupling Population Rules

e The values in the PK column govern when and how Attribute Couplings are
populated based on which related driven Attributes have been populated.

* The value in the PK column may be APK<CPK, APK=CPK, CPK<APK, *ANY* or (empty)
and helps decide if an Attribute Coupling should be populated.

* A detailed list of Population Rules is in the Metamodel document reference.

Coupling Name Coupling Direction ] Attributed Class Name | Metaclass of Attributed Class | Port A Coupling PK Value Rule

WM ]

== Product Characterization Coupling in Power Converter Assembly Physical System [Class _TI Part Number
=== Max Power Coupling in International Power Converter Logical System [Class
== Max Power Coupling out Power Mains Compatibility Feature [Class

__

E Max Power Drain
"] Max Drain on Mains
__




Population Rules: Editing Failure Impact Population Rules

* The “Pattern Failure Impacts” table under the Local Pattern package allows the user
to edit the Failure Impact Population Rules

* The values in the PK column govern when and how Failure Impacts are populated
based on which related Features have been populated.

* The value in the Failure Impact PK Value Rule column may be FPK, *ANY* or (empty)
and helps decide if a Failure Impact should be populated.

* A detailed list of Population Rules is in the Metamodel document reference.

national Power Conv...

""" Pattern Features-Interac., | Pattern Failure Impacts X """ Pattern Counter Requirem...

""" Pattern Failure Impacts-... " Patte

EEE @ Add New == Add Existing... Delete Remove From Table n!n Columns Bport W - iRy O~
Criteria
Element Type: | Impacts Feature Scope (optional): | ted Power Qutput -= Reliability and Durability] Filter: | /™
# Feature Failure Impact o FeatureRLlilé Value | Fa”%::;”gzr: EK O Severity
1 Powered Devices Compatibility ~ |[=] Damage to Powered Device FANY* FPK Serious
2 |Igy safety ] Electrical Shock =ANY= Severe
3 Reliability and Durability Q Loss of Converted Power Output FANY= FPK Serious

Example Pattern Failure Impacts Table



Population Rules: Editing Causes Impact Relationship Population Rules

* The “Pattern Failure Impacts-Counter Requirements” table under the Local Pattern
package allows the user to edit the Causes Impact Population Rules

* The table governs when and how Causes Impact relationships (associating Counter
Requirements with the Failure Impacts they cause) are populated based on which
related Failure Impacts and Counter Requirements have been populated.

* A detailed list of Population Rules is in the Metamodel document reference.

national Power Conv... | | Pattern Features-Interac... | - | Pattern Failure Impacts """ Pattern Counter Requirem., " pattern Failure Impacts-... X
'EE @ Add Mew == Add Existing... Delete Remove From Table n!n Columns Export & - e
Criteria
Element Type: | Causes Impact Scope (optional): | Drag elements from the Model Browser Filt

& | Counter Requirement

Name Failure Impact

1 | creq oo 1 Electrical Shock
2 ] creq ooz ] pamage to Powered Device

Example Pattern Failure Impacts-Counter Requirements Table



Population Rules: Editing Counter Requirements Population Rules

* The “Pattern Counter Requirements” table under the Local Pattern package allows
the user to edit the Counter Requirement Population Rules

* The values in the PK column govern when and how Counter Requirements are
populated based on which related Requirements have been populated.

* The value in the Counter Requirement PK Value Rule column may be RSPK, *ANY*,
or (empty) and helps decide if a Counter Requirement should be populated.

* A detailed list of Population Rules is in the Metamodel document reference.

ational Power Conv... | | Pattern Features-Interac... | | Pattern Failure Impacts " pattern Counter Requirem... X ™™ pattern Failure Impacts-... " Pattern Failure Mode Con... | " Pattern Failure Modes |4 »
Pr il Add New == Add Existing... Delete Remove From Table . Columns Bport B - QY (O -ia (FE-:Q D -
Criteria
Element Type: | Replaces Scope (optional): | Drag elements from the Model Browser Filter: | 7/~
# | Requirement Name | Counter Requirement Name Counter Requirement Statement | O RSPK Value Rule | O Counter Requirement PK Value Rule
[=] REQ 005 EJ creq 001 T resents a shock haz
1 =ANY= RSPK
7] REQ 006 ] creq 002
2 =ANY™ RSPK

Example Pattern Counter Requirements Table



Population Rules: Editing Causes Behavior Relationship Population Rules

* The “Pattern Failure Modes-Counter Requirements” table under the Local Pattern
package allows the user to edit the Causes Behavior Relationship Population Rules

* The table governs when and how Causes Behavior relationships (associating Failure
Modes with the Counter Requirements they cause) are populated based on which
related Failure Modes and Counter Requirements have been populated.

* A detailed list of Population Rules is in the Metamodel document reference.

hal Power Conv... | “1| Pattern Features-Interac... | | Pattern Failure Impacts " pattern Counter Requirem... """ pattern Failure Impacts-... """ pattern Failure Mode Con..” .- Pattern Failure Modes-Co... X 4 »
] Br il Add New == Add Existing... Delete Remove From Table At columns Bport @ - QY (O -4 ([F-:Q D -

Criteria

Element Type: | Causes Behavior Scope (optional): | Drag elements from the Model Browser Filter: | /™

# | Failure Mode |

1 creg o0z
] creq 001

Counter Requirement Name

1 |[ZJ Regulator Failure
2 |[J Internal Electrical Short to Case

Example Pattern Failure Modes-Counter Requirements Table



Population Rules: Editing Failure Mode Population Rules

* The “Pattern Failure Modes” table under the Local Pattern package allows the user
to edit the Failure Mode Population Rules

* The values in the PK column govern when and how Failure Modes are populated
based on which Design Components have been populated.

* The value in the FMPK Value Rule column may be CRPK, DCPK, or *ANY*, or (empty)
and helps decide if a Failure Mode should be populated.

* A detailed list of Population Rules is in the Metamodel document reference.

brn Features-Interac... | | Pattern Failure Impacts """ Pattern Counter Requirem... """ pattern Failure Impacts-... """ Pattern Failure Mode Con... | "/ Pattern Failure Modes-Co... ||| Pattern Failure Modes X 4 »
PR ;[ Add New == Add Existing... Delete Remove From Table 17 Columns Bxport Wl - iR O - :ia ([F-:Q D -
Criteria
Element Type: | Abnormal State Of Scope (optional): | Drag elements from the Model Browser Filter: | />
# | 2 DCPK Value Rule O Probability ' FMPK Value Rule | Design Component | Failure Mode
1 [FANY= 0.0002 CRPK lE‘ Power Converter Assembly ) Regulator Failure
2 [FANY™ 0.0003 DCPK IE Power Converter Assembly [ Internal Electrical Short to Case

Example Pattern Failure Modes Table



Population Rules: Editing Failure Mode Context Element Population Rules

* The “Pattern Failure Mode Context” table under the Local Pattern package allows
the user to edit the Failure Mode Context Element Population Rules

* The table governs when and how Failure Mode Context Elements are populated
based on which related Failure Modes and Interactions have been populated.

* Failure Mode Context Elements relate Interactions to the Failure Modes that they
cause, mitigate, prevent, detect, or predict.

* The value in the IPK Rule column may be FMPK, IMPK, CRPK, *ANY*, or (empty) and
helps decide if a Failure Mode Context Element should be populated.

* A detailed list of Population Rules is in the Metamodel document reference.

% International Power Conv... | " Pattern Features-Interac... | | Pattern Failure Impacts " Pattern Counter Requirem... " Pattern Failure Impacts-., """ pattern Failure Mode Con... X | "' Pattern Fd

Pr [ ;= AddNew == Add Bxsting... Delete Remove From Table i, Columns Bport W - iRY (O - :ia ([F-:Q D -
Criteria
Element Type: | Failure Mode Context Element Scope (optional): | Drag elements from the Model Browser Filter: | /™
# | Context Element Name Failure Mode | Interaction O Causes | O Mitigates | O Prevents | O Detects | O Predicts | O IPK Rule
1 |IC Overheat [ Regulator Failure IE Convert Electrical Power 1 FMPK
2 |Insulation Damage [ Internal Electrical Short to Case E Assemble Product 1 *ANY=

Example Pattern Failure Mode Context Table



6. Exporting and Importing Pattern and Model Data
During S* Pattern Configuration

This section of the guide details the steps for (1) Exporting Pattern data from Cameo
Systems Modeler into single or multiple output files for consumption by the
Configuration Wizard and (2) Importing Configured Model data from the Pattern
Configuration Wizard into Cameo Systems Modeler from multiple CSV files. Refer to
the diagram on Slide 7 and the Configuration Wizard Guide.



Exporting Pattern Tables Using the Report
Wizard

After defining the Export Tables Report as shown in Section 1, it can be
invoked by selecting it from the Tools Menu.

File Edit View Layout Diagrams Options Tools|AnaIyze Collaborate Window Help

-0 8 68 - v % Model Transformations
B ' Hyperlinks
Project Merge
Report Wizard... Ctrl+Shift+G
Table Report Alt+1

-/ Relations
: 01 Local Pattern

D 01 Feature Framework
<[] 02 Logical System Analysis
F__| 03 Interaction Framework Expression Evaluation
[ 04 Physical Architecture

Integrations

¥ Check Spelling

05 Risk Framework Meces 2
-E%, Pattern Attribute Couplings Project Statistics
[ ] 02 Configured Model CATIA Systems Synthesis Analysis >
i 01 Feature Framework
s DataHub

i B[] 02 Logical System Analysis

If the Report does not work correctly, refer to Section 1 to define it
again.
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Emptying the Configured Model
Packages Before the Import

Containment 2 8 x

* Prior to importing a configured model me ena

=1 DD;CnnﬁgurEd Model o

. . . =] [] 01 Feature Framework

into the repository, any previous model -0 s

content should be removed from there, E
leaving the basic framework elements L Dmmena
in place. Once it is emptied of previous B e o e

=] % Stateg:lr::ill::‘E Hevelies

model data, the empty 02 Configured

. =[] Ei Interaction Framework
Model package of the Containment = ot e s
. ::: Configured Input OL.ItpUtS
Browser should look like the example -2 cortore o s
E1-[] 04 Physical Architecture

shown here. If it contains elements or T oo e
relations other than what is shown o I
= % Failure Mode State Machine

here, those should be deleted, retaining

[] 02 Counter Requirements

- [_] 03 Failure Impacts

the package structure and tables ol e o

shown.



Importing the Configured Model Data

EF'Ie|Edit View Layout Diagrams Options Tools Analyze Collaborat

0D B0U

P

Oh 0k Ok Ok &7

Ctrl+Shift+N
Ctrl+O
Ctrl+S

New Project...

Open Project...

Save Project

Save Project As...

Close Project

Close All Projects

Open Element from URL

Model Execution & Integration...
Use Project >
Import From >
Export To »
Share Packages..
Save as Image...
Print... Ctrl+P

Print Preview

Print Options...

Project Properties

Switch Projects >
1 C\Us..le Pattern 11182021.mdzip

2 C\Us..le Pattern 11172021.mdzip

3 C\Us..le Pattern 11162021.mdzip

4 C\Us... 10112021 CM Import.mdzip

Exit

Choose the Import CSV option. If not
it Craun 1 | Nalivan: [EL] Parfarm Diark Annraach Departui
available, see the Plug-In Manager to
i nsta I I It Field Separator: | ,
Diagram —erer - T — - 1 { Execute Map Group J [ Set Delimiter
e State Model | 5% Vep le Logical Architec...
ko %E [ flevs == Add BExisting... i |
e Criteria g Ol | & Execute Map Group Dra'gbl ce
o
i Element Tyg bnallnteraction B D‘ am =
Maps Map Groups tion Diagram
£ Type (Role B) o 1D Popd Features and PKVs Import Mapping Configured Couplings k Diagram
L T AR IsConfigurationOf Configured Failure Analysis im Qlstructure Diagram
Bllity Feature d AR Item Flow Configured IFC Context B gra‘n‘w o
ehicle Application Feature Group rJte perty Configured Model HLR DLR E Matri oe
ary Vehicle Application Feature Group K Configured St ratjfit Diagram
Ateleiol i P | 1} uirement Matr
Another Projec J°¢  Facilitated By o in il Diagram
S FeaturelsConfigurationOf aafble
Import CSV Ctrl+Shift+C IFC IsConfigurationOf qu ble
UML 2.1/2.5 XMI File Interaction IsConfigurationOf Emillen
o 10 IsConfigurationOf hatflable
MagicDraw Native XML File Is Linked By iagl Overview Diagram
MOF XMI File Is Used During £ L N .
Pattern Desion Comnonent Attribute Tmnort ¥ I UL D
Requirements Interchange Format (ReglF) File I —————————— 1ar
Eclipse UML2 XMI File » bEac
Excel/CSV File I oS
Enterprise Architect UML 2.1 XMI 2.1 File L H | |
e i Select the Execute Map Group Option s
Simulink File 1 and choose the Map Group depending |

CA ERwin Data Modeler v7.x

System Architect DoDAF 1.5
System Architect DoDAF 2.0
Rhapsody SysML

| H 40 Vehicle Delivery Feature

on your import needs.

-The Configured Model HLR DLR is the first one to select and imports a subset of the entire model including Features,
Interactions, Roles, Requirements, and Design Components.

-Configured States includes importing States, Forks/Joins, Events, and Transitions.

-Configured IFC Context includes importing Interfaces, Input-Outputs, Architectural Relationships, Systems of Access,

and Ports

-Configured Couplings includes Couplings, Constraint Parameters, and Connectors
-Configured Failure Analysis includes Counter Requirements, Failure Modes, and Failure Impacts
***The Configuration Wizard control panel allows for similar configuration grouping choices. (See guide)***




Importing the Configured Model Data

B3 BX

[EE Contai.. é@ Diagrams gtg structure| (] Search..

Containment 2 & x

EH-[] 02 Logical System Analysis

E1-[ 03 Interaction Framework

B Q G-
B

iD E] 01 Feature Framework

----- [ 01 stakeholders
----- [ 02 Advocates
[ 03 Needs
B[] 04 Features
-

22 Configured Feature Attribute Values
b Configured Features and Feature AH
[-Jgll Ease of Purchase
[l Ease of Use
-l Environmentally Friendly
[-Jall Fortability
[-Jall Power Mains Compatibility
[1-Jgll Powered Devices Compatibility [Pow
-l Fowered Devices Compatibility [Pow
[-Jill Fowered Devices Compatibility [Pow
[-Jall Reliability and Durability
[-Jgll Safety [Electrical Shock]

----- [ 05 Project Contacts

zss Configured Interfaces

. Configured Logical Systems

----- h Configured Role Attribute Values

- Device and Converter User

Electrically Powered Device [Powier Outp
Electrically Powered Device [Povier Outp
- Electrically Powered Device [Power Outp
LS| International Power Converter

LS| Local Environment

Local Pover Distribution System

- Product Supplier

£ 5 state Machine

L] State Machine Region

7 Relations

b Configured Feature Interactions

s Configured Functional Interactions

. Configured Input Qutputs

b Configured Interaction Roles

b Configured Requirements

Consume Electrical Power

Convert Electrical Power [Power Output
Convert Electrical Power [Power Output
Convert Electrical Fower [Fower Output
Display Status and Information

Handle Device

Provide Warranty Data
Furchase Device
Recycle Device

e e o e
EEEEEEEEEE

Resist Contamination

4 Notification Window

Notification Window

% & BB

A

[2023.01.16::09:51:30] Import Started
[2023.01.18::0
[2023.01.16::09:51:31] Import Started
[2023.01.18::0
[2023 01.16:09:51-31] Import Started

[2023 01 18:-09:51-31] Import Started

[2023.01.18::09:51:31] Import Started
[2023.01.18 51:31] Import Complete
[2023.01.18::09:51:31] Import Started
[2023.01.18::09:51:31] Import Complete
[2023.01.18::09:51:31] Import Started
[2023.01.18::09:51:31] Import Complete

E [2023.01.18::09:51:30] Import Started

o [[2023.01.18::09:51:30] Import Complete

£ |[2023.01.18::09:51:30] Import Started

£ /[2023.01.16::09:51:30] Import Complete

£1/[2023 01 18-09:51-30] Import Started

§ [2023.01.18::09:51:30] Import Complete -

é [2023.01 18 09 51 30] Import Started
[2023.01.18::09:51:30] Import Complete -
[2023.01.18::09:51:30] Import Started
[2023.01.18::09:51:30] Import Complete -
[2023.01.18::09:51:30] Import Started
[2023.01.18::09:51:30] Import Complete -
[2023.01 18-09°51:30] Import Started
[2023.01.18::09:51:30] Import Complete -
[2023.01 18 09 51 30] Import Started

[2023.01.18::09:51:30] Import Complete -
51:30] Import Complete -
51:31] Import Complete -
[2023.01.18::09:51:31] Import Complete -

[2023.01.18::09:51:31] Import Complete -

[2023.01.18::09:51:25] Import Wizard Started

- 10 records processed from total 10 records.

- 4 records processed from total 4 records.

6 records processed from total 6 records.

8 records processed from total 8 records.

1 records processed from total 1 records.

- 1 records processed from total 1 records.
- 1 records processed from total 1 records.

- 1records processed from total 1 records.

14 records processed from total 14 records.

16 records processed from total 16 records.

32 records processed from total 32 records.
12 records processed from total 12 records.
32 records processed from total 32 records.
32 records processed from total 32 records.

12 records processed from total 12 records.

See the Notifications Window for the
CSV Import log details. The details are
only displayed after the entire import is

completed.

Ready
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