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Recap of Session 5:
Take-aways impacting actual practices

What consistent practices seem possible across this
team, across different systems, customers, and projects?

1.

Describing variability of configurable systems, no matter
when in life cycle they are configured, using selectable . -
Stakeholder Features and their attributes? \?Vi?kicreat've’ talented team align its
. Driving configuration of objective Functional « What should be standard about this, in
Interactions, Functional Roles, Requirements :’/\‘/’r‘:rtcftogir Work: ble about hi
. . . ° atsnou € conrigurable abou IS,
Statements, Design Components,. and t.helr Attributes, T h ——
etc., from Stakeholder Feature configuration, pattern ’
configuration rules, and their consequences?
. Curating updates to configurable S*Patterns as future

project configurable starting point repository of learnings
about systems—whether they are engineered systems or
systems of engineering and life cycle management?




Session 5 Homework Discussion

* Use the example teaching Pattern
(International Power Converter) or other
pattern from prior homework assignments.

* Edit the Configuration Rules in the Pattern
Functional Role Allocation and Pattern
Requirements tables.




Phase | Session 6 Class Content

Phase | Class Sessions: Microstructure of Models
and Patterns (6 Sessions, 3 hours each)

* S*Models, S*Metamodel:

* Sessions 1-3
* |In Example Model Context

* Formal mapping of S*Metamodel into Tooling
* Session4

* S*Patterns, Configuration: In Example Model Context
* Session 5

: d : :
* Introductionto 3" Generation Pattern Configurator Technology
* Session 6 We are here

* Homework Presentation and Feedback
* Distributed over above sessions



Introduction to 3rd Generation Pattern
Configurator Technology

* Transforming S*Patterns to configured

S*Models
* S*Pattern Configuration Algorithm

* Automating the Algorithm: Configuration

Agents

* Three generations of S*Configuration

Agents

* SysML and Cameo Modeler integration and

interface specification

* Configure an S*Pattern Using the
Configuration Wizard

* Configuration Agent Queries Overview
* Configuration Agent Controls Overview

* Session 6 Homework Assignment

Phase | Session
6 Class Content

/ R1: Pattern Configuration System \

R1.1: MD/CSM SysML
Modeling Tool

Modeling Tool

R1.2:

Third Generation
Configuration
Agent
(JOIN technology)

\ Information

‘ R1.3: _Patt‘ef _ ConfigurationfAgent
Configuring Information
IlUserll J




Auto-transforming S*Patterns to configured S*Models
(after an S*Pattern exists)

How to get
from here .

-" e [ "Stakeholder _i T
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Transforming S*Patterns to configured S*Models

...............................................................................
N

Pattern Hierarchy for

Pattern-Based Systems
Engineering (PBSE) Pattern-Based Systems PN WY SR
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 The Pattern Management Process: Performed “across” projects, as a shared enterprise asset
management process, capturing learning for effective future use. (Part of next (Phase Il) ASELCM Ecosystem

‘IFW§Q§°1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.
A

| |
" The Pattern Configuration Process: Performed once per “system project”, in early stage, as starting point®
that incorporates what has been learned in the past into the start of a new project. Could cover much of th;e
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Propagation of configuration population is inherent to

the nature of all engineered systems

* S*Feature Space drives configuration from

a smaller set of (stakeholder based)
degrees of freedom / points of variation.

* Simplifies Product Line Engineering (PLE)
model configuration rule-making and
integrates PLE.

Inherent PLE degrees of freedom configuration propagation:

Stakeholder
World
Language

A

High Level
Requirements

Technical
World
Language

Detail Level
Requirements

Stakeholder
Requirement
Statement

=5

Every S*Metaclass shown is
embedded in both a

containment hierarchy and an
abstraction (class) hierarchy.
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Failure Impact
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Input/Output Attribute

Fitness Attribute Coupling
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10 Attribute Coupling
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. = Vehicle Pattern: Feature- Interactlon Rules Table Governs Population of Interactions
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I Feature
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Communications Feature Group
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FT
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. Consumables Compatibility

FT
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Cost of Operation Feature
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B ] ] ]
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|E| Survive Attack

E\a’iew Vehicle

Eiltar- | 5/

12
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Show Description |

Filter is not applied. 51 rows are displayed in the table.
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~ Vehicle Pattern: Interaction-Role Rules Table Governs Population of Roles
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Vehicle Pattern: Interaction-Role-Requirements Table Governs Population of Requirements,
based on combination “IF” of Interaction-Role pairs.

Eontinment R A e iR i[h | em Add New == Add Bxisting... Delete Remove From Table B columns P Blexport W - PR (G -iw ([F-iQ D -
(=54 i -
® — 94 . —— o # | Functional Interaction | IPK Value | Functional Role | RPK Value | £ Name RSPK Rule| Text
- -[7] 01 Stakeholders i 1 IE Account for System |Operating Hours Accountin Vehicle IE‘ VEH-1002 The system shall record and make available for display the accumulated hours of vehicle operation. -
g 02 Advocates ; ; ; ! - -
3] 2 |E| Account for System Trip Mileage Accounting \-’eh|cle IE‘ VEH-1003 The system shall record and make available for display the accumulated distance traveled since last trip
r'__| 03 Needs reset.
=N D‘i Featur.'es 3 |E| Account for System |\ pe o Mileage Accounting vehicle E VEH-1004 The system shall record and make available for display the accumulated distance since vehicle
B~/ Relations manufacture. L
[ . . . . A 5 " . " A N =
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it [l Commercial Vehicle Application Feature Gro operating speed to safely stop or steer around the obstacle.
= = . Configure Vehicle ) LS | vehicle A The system shall allow the operator to enter personal preferences for all configurable settings,
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E+-§ill Fassenger Comfort Feature Group VEH-1011 2014
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ARl Reliability & Availability Feature shall not exceed $35 million.
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S*Pattern Configuration Algorithm

e Remember that:

* The scope of an S*Pattern to be configured may cover the whole S*Metamodel.:
Requirements, Design, Failure Modes, etc.—or just some of those, depending on need.

* We started with configuring just Requirements, a very useful capability!
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S*Pattern Configuration Algorithm

“Configure” a pattern means:
A. Populating (often multiple Model instances from one Pattern instance) and
Depopulating model elements from the pattern: Classes, Relationships, Attributes,

per the pattern’s configuration rules, and . ..
B. Setting the Values of Attributes, per the configuration rules.

(A) above typically makes configured models much “bigger” than the compressed patterns they come from!

..................................................................................
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S*Pattern Configuration Algorithm

* |In this example we will be:
* Using an S*Pattern and resulting configured S*Model in SysML that has been mapped
to S*Metamodel—but it could have been in other modeling languages or tools, by
similar methods.

* Configuring an engineered product (referred to as System 1 in the Ecosystem reference
framework), but it could instead have been configuring an engineering or other life
cycle management process (called System 2 in that same framework).

* They are all S*Model and S*Patterns, but describe different kinds of systems.
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Automating the Algorithm:
Configuration Agents

* Early emphasis was on Configurable S*Requirements Patterns, for rapid
eneration of high quality system Requirements—applied to Advanced
anufacturing Systems, Medical Devices, Consumer Products, etc.

* Later expanded to configuring High Level Designs, including FMEA risk
analysis patterns.

* Most recently (via the INCOSE Interface Patterns Project and its follow-on
Semantic Technologies for Systems Engineering (ST4SE) Project), expanding
configuration rules scope to details of Interfaces, and the Interface Context.

* This led to updating the S*Metamodel’s representation of Interface Context.

* Currently updating the configuration rules capabilities for scalability of
consistency management, including bulk loading of instances describing high
level system design.

18
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Automating the Algorithm: Configuration Agents

* The latest (third generation)
automation uses JOIN technology,/ Rl Pattern Conflguration ystem \
because of the inherent e
JOIN/Projection nature of what it
means to generate a high i ode ot
dimension configured model from S cermr W
a low dimension compressed \_ @ J

pattern.

R1.2:

Third Generation
Configuration
Agent
(JOIN technology)

Pattern Data

MD
In/Out
Tooling
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Pattern and Configured Model Segments:

« HLR/DLR/HLD (mandatory base)

* Interfaces (optional)

e States/Modes (optional)

* Parametric Attribute Couplings (optional)
* Risk Analysis/ FMEA (optional)

* Bulk Consistency Management (optional)

x

Modeling Tool / \

. | I
Model Repository | Pattern |
- Exc!lange
Import/ Files
Configure Faciliti Configured I
d Model es Model
|

Exchange

o

Files EXc ange |
| Area |
I —
Request Pattern Export;
Request Model Import

Pattern User

.

7~ S*Pattern
Configuration
Wizard

'Récﬁe'ét Pattern Import;
Configure Pattern

Request Model Export

(Generates Configured Model from Pattern)

(Generative
Projection JOIN

.
AlSQ iln
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Third Generation Configuration
Agent, Using JOIN Technology:
The Configuration Wizard

S*Pattern Configuration Wizard

IMPORTANT REFERENCE TO READ

Guide to the
S*Pattern Configuration Wizard

Third Party Modeling Tool
or Repository

rable S*Pattern

S*Pattern

Product Lines or
System Families

Repository

Configured

.
.
.
.
..... ...
. S
o b )
||||||||||||| (e
1

ndividual Product e Wﬂ
or System Configurations . ‘l il L

Configured S*Model

S*Model

T TIO  IRee ee
System Pattern
Class Hierarchy

Repository

S*Pattern Configuration Wizard Third Party Modeling Tool
or Repository

f 4% Configurable S*Pattern
.

https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:

patterns:guide_to_the_pattern_configuration_wizard_v1.5.4.pdf
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. . . . Pattern and Model Repository
User Configuration Wizard File System or Modeling Tool
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Why “JOIN” technology? What is it? Why?

| [ T
| J ‘ J , i
Functional Functional /!

Originating in RDBMS SQL technology, but " — ‘ g
also provided for in Semantic Technologies |§ == | /= ﬁj

e.g., SPARQL). e i=———v/f{gm=
. . . . / /[

AS|mple way 1o think of a JOIN is Creatlnga I SRt e BN T ER /A
new set of data by pair-wise combinations et e

of two sets of data, based on the similarity |: i
of some of their properties g i ;\# conponen

Populated by (b JOIN 3 (Se?atigarg;eltnt el Sat = ::L::zj

Implem.ent.s learned pattern-based —* g
generative inference.

In expanding a pattern into a populated model, the repeating JOIN paradigm |s that we are
comparing [a part of the pattern] with [some already populated model data], to generate

some [additional populated model data]: This can populate 2
 [Pattern Feature Rules] JOIN with [Stakeholder Selections] = [Populated Features] much larger model

(more instances) than

» [Pattern Feature-Interaction Rules] JOIN with [Populated Features] = [Populated Interactions]
the parent pattern!

» [Pattern Interaction-Role Rules] JOIN with [Populated Interactions] = [Populated Roles]

» [Pattern Interaction-Role-Requirement Rules] JOIN with [Populated Interactions & Roles] = [Populated

. 24
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riming the Pump:
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izard User’s Feature Selection Interface
ncluding Feature Primary Key Value Population

POPULATED METACLASSES ("THEN")

Mandatory Cruise Control Feature
Optional Environmental Compatibill Environmental Issue
Mandatory Maintainability Feature Maintenance Capability
Optional Military Vehicle Application Military Application Type
Feature Group
Optional Navigation Feature Navigation Capability
Mandatory Operability Feature Operations Capability Yes Automatic Automatic Maneuverability
Performance Performance
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Measurement Detection and |
and Display Reporting =
Optional Passenger Comfort Feature Group|Comfort Issue Autarnatic: Perforrnan .
Optional Persanal Vehicle Application Personal Application Type ot o rnrmar\
Feature Group Fanual Performance|
Mandatory Reliability & Availability Feature Manual Performance | =
- o Operations Procedur
Optional Remote Management Access Remote Access Capability Visibility L
Optional Remote-Autonomous Qperation No -
Mandatory Safety Feature Group
Optional Security Feature Security Management No Automatic Identification and|Physical Access  |Security Data
Capability Operational Authentication  [Locks Management
Privileges
Autharization
Optional Traction Control Feature No
Optional Vehicle Aesthetics Feature Group |Aesthetics Issue No Exterior Body Exterior Color Exterior Calor Interior Calor Interior Color Overall
Style Galeon Blue Handon Green Rich Brown Sand Dune Passenger
Mandatory Vehicle Delivery Feature No
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Wizard User’s Feature Selection Interface —
(Including Feature Primary Key Value Population)

ool |
Role

RPE )
Attribute )

[

T
C

Pattern

Populated by,
Pattern (Aufo)  Fopulated by

Populate? Selection 1

1 n Yes/No ) é:‘.:rz:r.) Cﬂgﬂmﬁw o
B s Rolo |
9 |Mandatory Cruise Contral Feature H i °°,;';g
10 Optional Environmental Compatibility Environmental Issue 3 Ecq:mﬁ m‘?ﬁl% Z’w'"
Mandatory Maintainability Feature Maintenance Capability LT
11
Optional Military Vehicle Application Military Application Type 'j"_:;"j:;jf“""'"’"
12 Feature Group \
Optional Mavigation Feature MNavigation Capability \
13 -
Mandatory Operability Feature Operations Capability Yes Automatic Automatic Maneuverability Usel’ Selectlon Of Feature i
performance Performance Prima rv Kev Values
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Measurement Detection and |
14 and Display Reporting e
15 |Optional Passenger Comfort Feature Group|Comfort Issue Autornatic Performan .
Optional Personal Vehicle Application Personal Application Type rman
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17 Mandatory Reliability & Availability Feature Manual Performance | =
. — Operations Procedurs
18 |Optional Remote Management Access Remote Access Capability Visibility | 58
19 |Optional Remote-Autonomous Operation Mo -
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Capability Operational Authentication  |Locks Management
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21 Authorization
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Optional Vehicle Aesthetics Feature Group [Aesthetics Issue Mo Exterior Body Exterior Color Exterior Color Interior Color Interior Color Overall
23 Style Galeon Blue Handon Green Rich Brown Sand Dune Passenger
24 |Mandatory Vehicle Delivery Feature
25 Vehicle Management Feature . .
26 Mandatory  |Vehicle Performance Feature Variable User Selections of Features and Populated Feature PK
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Fixed Pattern Menu of Features
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For Tool Integrators/Maintainers: Built-In Tool-Agent-User Interface Specification

A B|C|D|E F G H I J K L
HEIR 1R
HEHYE
Use Case k.. E E o I0# 10 Name (File Name for Files) Table Name in Integrated Report 10 Type Col # Column Name Meaning and Notes
HEE
HEIEdE
Configure Pattern | X 100 Export Tables N/A XLS File 1 Integrated rept of Pattern Tables from repository
Configure Pattern | X 100 Export Tables N/A XLS File 2-N Thl Col Hdgs, or Thl Col Data; Contains 10 1,2,3,1¢
Configure Pattern X 101 Pattern Features File Pattern Features File CSV File 1 MName
Configure Pattern | X 01 Pattern Features File Pattern Features File CSV File 2 Configuration Rule
Configure Pattern X 102 Pattern Feature Attributes File Pattern Feature Attributes File CSV File 1 Owner Feature Name
Configure Pattern X 102 Pattern Feature Attributes File Pattern Feature Attributes File CSV File 2 Name Feature Attribute
Configure Pattern | X 102 Pattern Feature Attributes File Pattern Feature Attributes File CSV File 3 Applied Stereotype Feature PK Flag ("Feature Attribute" or "Feature P
Configure Pattern | X 102 Pattern Feature Attributes File Pattern Feature Attributes File CSV File 4 Possible Values Possible values, using colon (:) delimiters within si
Configure Pattern | X 103 Pattern Features-Interactions File |Pattern Features-Interactions File CSV File 1 Type (Role B) Feature Name
Configure Pattern X 103 Pattern Features-Interactions File |Pattern Features-Interactions File CSV File 2 FPK Value FPK Value
Configure Pattern | X 103 Pattern Features-Interactions File |Pattern Features-Interactions File CSV File 3 Type (Role A) Interaction Name
Configure Pattern X 103 Pattern Features-Interactions File |Pattern Features-Interactions File CSV File 4 IPK Rule Interaction PK Rule
Configure Pattern | X |0 18 |Pattern Interactions-Roles File Pattern Interaction Roles CSV File 1 Type (Role B) Interaction Name
Configure Pattern | X |0 18 |Pattern Interactions-Roles File Pattern Interaction Roles CSV File 2 Type (Role A) Role Name
Configure Pattern | X |0 18 |Pattern Interactions-Roles File Pattern Interaction Roles CSV File 3 <<HasRole>> IPK Value| RPK Rule; guillemets portion is optional
Configure Pattern | X |0 18 |Pattern Interactions-Roles File Pattern Interaction Roles CSV File 4 <<HasRole>> RPK Rule | IPK Value; guillemets portion is optional
Configure Pattern | X 10 19 |Pattern Role Attributes File Pattern Role Attributes File CSV File 1 Owner Lagical System Name
Configure Pattern X |0 19 |Pattern Role Attributes File Pattern Role Attributes File CSV File 2 Name Attribute Name
Configure Pattern | X |0 20 |Pattern Role-Des Compons File Pattern Functional Role Allocation CSV File 1 Type (Role B) Des Compon Name
Configure Pattern | X |0 20 |Pattern Role-Des Compons File Pattern Functional Role Allocation CSV File 2 Type (Role A) Role Name
Configure Pattern | X 10 20 |Pattern Role-Des Compons File Pattern Functional Role Allocation CSV File 3 <<FunctionalRoleAllocq PSPK Rule; guillemets portion is optional
Configure Pattern | X |0 20 |Pattern Role-Des Compons File Pattern Functional Role Allocation CSV File 4 <<FunctionalRoleAllocq RPK Value; guillemets portion is optional
Configure Pattern | X 10 21 |Pattern Des Compons Attributes Fi| Pattern Des Compons Attributes File CSV File 1 Owner Des Compon Name
Configure Pattern | X 10 21 |Pattern Des Compons Attributes Fi| Pattern Des Compons Attributes File CSV File 2 MName Des Compon Attribute
Configure Pattern | X 10 22 |Pattern Interaction-Role-Reqs File |Pattern Requirements CSV File 1 Owner RTF Name
Configure Pattern | X |0 22 |Pattern Interaction-Role-Reqs File |Pattern Requirements CSV File 2 Functional Interaction
Configure Pattern | X |0 22 |Pattern Interaction-Role-Reqs File |Pattern Requirements CSV File 3 IPK Value



User Request to Refresh
Pattern (Button 1)

ST File Parameters -
Pattern Input Source Files Read . tableConfig
Process For Read-Write Access

Patterns Repository
Tooling
Export Process

Cameo Modeler: SysML Pattern Authoring & Management

1021 1 10 3o-l 10 30-3 10 30-4] 10 30-5] 10 291
Pattern Design Compons| Pattern Tnterface | | Pattern Interface | | Pattern Interface | | Pattern Interface | | Pattern Input-Output
Attributes File.csv Context File ICT1 | | Context File ICT2 | | Context File ICT3 | | Context File ICTS Attributes File.csv
- N
" Pattern nput-Ot
l l " Combine ICT 4-5
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fParam
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10 22 d 10 20 1
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102 103
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—_— 1
Pattern Feature Pattern Features-
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1018
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For Tool Integrators/Maintainers:
Internal View of Wizard
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R1211_Gen_1D_Ftr.
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Configuration Save
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Control Program Pattern
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Shared patterns and confidential configurations

1. Pattern sharing across projects and enterprises encourages:
* Economy and speed in acquisition
 Compatibility of models
* Interoperability across the modeled systems

2. Butsharing of models has historically been viewed as contrary to
protection of proprietary or classified information.

S*Patterns offer a new option for accomplishing (1) while protecting (2):
Put the sensitive information in the configuration part, not the pattern.



Shared patterns and confidential configurations

* Remember that the configurable parts of the pattern include:

* The configured combinations of populated Features, Interactions,
Roles, Design Components, Interfaces, States, Failure Modes, etc.

* The values of attributes of Features, Roles, and Design
Components.

Pattern-Based Systems Pattern Hierarchy for
— Engineering (PBSE) Pattern-Based Systems P S ™,
ngineerin g Metamodel for ] g Requirement Stakeholder ure :
Processes Model Based Systems | e e .
Engineering (MBSE) !
Pattern Management ' L —e
Shared _< Prﬂcesg ----------- -
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/ R1: Pattern Configuration System \

R1.2:

Configure an S*Pattern Using St Q.. §
the Configuration Wizard :

(JOIN technology)

A short demonstration of the configuration cycle:

. Exporting SysML S*Pattern from Cameo Systems Modeler.

. Configuration Agent imports S*Pattern.

. User selects Stakeholder Features as basis for a configured model.

. Configuration Agent generates Configured Model from Pattern.

. User manages configured values of Attributes of Features, Roles, Desigh Compons
. Configured Model exported from Agent.

. Configured Model imported into Cameo Systems Modeler.

. User accesses SysML Configured Model in Cameo Systems Modeler. -

00O N O O & WOWIN =



Pattern and Model Repository

or Modeling Tool

D'( Create and Store Updated Pattern )

User Configuration Wizard File System
Setup Wizard File Locations '\ Setup Input
( and Wizard Options )—LLB( File Locations and Options Estabhshed)
Author or Update Pattern '\ Pattern Modeling Inputs
Model in Modeling Tool /
Request Pattern Export from Request Pattern Export
Repository J
- Button1 " 2
( Button 1: Import Pattern )—.(Impon Pattem Data to leard)d_' Pattern Data

Selected
Manually Enter Feature Features an Store Manually Entered Featur3
( Selections gug FPK Values FPK Values Selections and FPK Values
Selected
( or ) 3 (Or) Features and

Button 8: AutCRetrieve Featl

Bution 8 | ( Retrieve FeatUT®Selections and ) | FPK Values I - -
Configuration Data Id—
Selections and FPK Values J FPK Values g

Optional Use, for ASELCM Pattem Only

Button 2A import Bulk Configured [ Bulk instances |
Instances from File I

Button 2A: Import Bulk
Configured Instances

— e e s— — — — — e P m— — — — — — ]
Button 2: Configure New Button 2 4 )
’—){ Populate Configured Model
Model from Pattem P '8 )
Att Values for
Manually Enter Configurec Features, Store Manually Entered
Model Attribute Values 5 Roles, Attribute Values At Valies for

(OD Des Compons (Or) Featfires,
Rojes,
Button 8: Auto Retrieve Model Button 8 Auto Retrieve Model Attribute Des Cgmpons
Attribute Values Values

b( Export Pattern in S* Mapped Form )

fe— 1

Button 7: Save Configuration Button 7 : . \ Selected Features and FPK Values;
Data )—’(Sa“‘*“"f'g“ ration Data J R Values Tor Feaures,

Roles, Des Campons

Configured

Button3: Export Configured Button 3 Generate Configured Model Model Configured
Model Export Files Tt Configured Model Data |—%—,—M = 7 8

Files

)(Create and Store Configured Model )

( Request Configured Model \ RequestConfigured Model Import

Import J

A. User selects location for Export
Tables Pattern File.

B. User selects location for
Configured Model Import Files.

. Exporting MBSE S*Pattern from

MBSE Modeling Tool.

. Configuration Wizard imports

S*Pattern.

. User selects Stakeholder

Features as basis for a
configured model.

. Configuration Wizard generates

Configured Model from Pattern.

. User manages configured

values of Attributes for
Features, Roles, Design
Components.

. Configured Model exported

from Wizard.

. Configured Model imported

into MBSE Modeling Tool.

. User accesses Configured

Model in MBSE Modeling Tool. 35



R1: Pattern Configuration

1 Export S* Pattern Tables

R1.1: MD/CSM SysML R1.2:
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Tooling (JOIN technology)
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: File Edit View Layout Diagrams Options | Tools | Analyze Collaborate Window Help
= -0 af-8 - % Model Transformations -
R1.3: Patter
; 26 e = i _ _ - = == ; == ; b A i
Pf Containment | 9] Diagrams | ‘Eg Structure Hyperlinks &t Vehicle Logical Architec... Pattern Events Pattern Feature Attribut... Pattern Functional Inter... Configuring ConfigurationjAgent
Containment Project Merge : : “ ” Information
- T Add New == Add Existing... Tol Delete % Remove From Table : {+ i I'I!I'I Columns : Export User
L4 = - ) ;
=2 2 wQ Report Wizard... Ctrl+Shift+G
B"' S;St;n;a:-ica rrojec @;1 Table Report Alt+1 nallnteraction Scope (optional): | Drag elements from the Model Browser I
- % Relations
[ [
&[] 01 Local Pattern [l Pattern Features Report Alt+2 ype (Role B) - — |
H T
£3-[] 01 Feature Framework El  Pattern Feature Attributes Report Alt+3 lre WY Report Wizard 25
E-[7] 01 Stakeholders . —
B~ El 02 Advocates @1 Export Tables Alt+5 ication Feature Gro Select element scope
B D 03 Needs Int i ication Feature Gro Select one or more elements to be used as the scope of the generated report.
H ntegrations
B r‘_—l 04 Features | ication Feature Gro
) W Check Spelling ication Feature G
..... D 05 PI’O]EC’E Contacts ICation Feature Lro
----- S | Pattern Feature Needs Expression Evaluation ication Feature Grof| | Select Element Scope
----- % Pattern Feature Overview Diagram ication Feature Gro Alldata Raaienzes
Macros » El-F&] Systematica Project -0 Selected objects
S | Pattern Feature Stakeholders E}-F 01 Local Pattern - [En| Pattern Attribute Couplings
..... S Pattern Stakeholder Advocates CATIA Systems Synthesis Analysis b B[] 01 Feature Framewark Fattern Counter Requiremints )
e ] ] B[] 01 Stakehold Pattern Des Compons Attributes File
Bt D 02 Logical YStem Analysis DataHub E DZAdVUc:te:rs - Pattern Fa?\ure Impacts )
B} D 03 Interaction Framework Generate Code 5 B[] 03 Needs Pattern Fa!\ure Impacts-Counter Requirements
E-[] 04 Physical Architecture B[] 04 Features Patlern Paiure Mode Context
FT_.l ¥ ) 29 Passenger Comfort Feature Group - 04 Features Pattern Faiure Modes
Pattern Interface Context File ICT1 . o Allowed val Pattern Failure Modes-Counter Requirements
"| Pattern Interface Context File ICT2 30 Persanal Vehicle Application Feature Gri phen vaLe Pattern Feature Attribute Values File
- S -+ Containment Population Rules )
- Pattern Interface Context File ICT4 31 Reliability & Availability Feature P Pattern Feature Attribute Values Fle Pattern Peature A'b“tes File
------ s Pattern Interface Context File ICTS 32 Remote-Autonomous Operation Featurg = E:i;: E::E::;:éb:zlttntmhutes Pattern Features-Interactions File
B D 02 Conﬁgured Model 33 Security Feature == = Pattern Functional Role AII.Ecaﬁon .
B[] csv imports 34 Traction Control Feature Pattern Fitness Couplings E:x: i:i;ta?;f;f;::' utes Fie

Ease of Purchase

35 Vehicle Aesthetics Feature Group
36 Vehicle Aesthetics Feature Group
37 Vehicle Aesthetics Feature Group |
38 Vehicle Aesthetics Feature Group l
39 Vehicle Aesthetics Feature Group
40 Vehicle Delivery Feature I L
41 Vehicle Delivery Feature 37

- - Generate Recursively
42 Vehicle Delivery Feature

43 \-’ehicle Performance Feature

44 Vehicle Performance Feature < Back Gen

E Ease of Use = Pattern Interactions-States File

[l Environmentally Friendhy Pattern Interface Context File ICT1 1
[/l Portability - Pattern Interface Context File ICT2 | |
T
T
T

Power Mains Compatibiity - Pattern Interface Context File ICT4 ||
Pattern Interface Context File ICTS
Pattern Requirements -
Pattern Role Attributes File

Pattern States-Transitions, Events File

Powered Devices Compatibility

Reliability and Durability

Safety

- o Association[International Power Converter <-F

£

Y
e O 0 s e O e O O e

() Show Auxiliary Resources (] Show Only Package Element

Cancel Help




1: Refresh

Pattern

e El el

E Configurable

-~

V] Single File

—
~

w

Option: Pattern data can
be “refreshed” (transferred
to Configuration Wizard) in
a single file report of
multiple tables, orin
multiple files of one table
per file.
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Pattern File Repository Access
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Pattern
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Select Features

(Or Retrieve, Bttn 8)

2A: Import Bulk
Configured Instances

red Model from Pattern, Return Configur

Set Ftr Att Vals
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2: Populate 3: Return
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Mo Set Des Att Vals p—

(Or Retrieve, Bttn 8)
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Links (buttons) for user viewing of resulting Pattern Data in
the Wizard, after importing from the Export Tables:

View Pattern

. See Pattern Features
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See Allowed Pattern Feature PK Values
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ST 2201048 0 hare
Fept Fin Losdes
073124201020 3383 bews

|Sat Zateen oem Saie Srswomenty |

|02 mn Sete 0o Compon ARas Sty |
1as Putteen Derian Companent Mntetes |

See Pttrn Interaction-Role Config Rules
(Exvyncted Tadia Patees Fasturm Fin |m$
T30 AAOR A e = See Pattern Role Attributes

Cevaces Tatie Pasen Festure Avivutes P 0721244

[Jentonrmbomctuse Comtrat Taken ]

. |3se 2anen ooectase Compeat Iate2 |
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3 Select Features & Feature Primary Key Values

R1.1: MD/CSM SysML R1.2:

R e e T o L S S T o e O OB e e e T BT Modeling Tool Third Generation
: Obtain Pattern, Populate Configured Model from Pattern, Return Configured Model | | —— Pattern Data Configuration
W MD
Agent
I
I 1: Refresh 2: Populate Set Ftr Att Vals 3 Retien _Irr;é(a:'; (JOIN technology)
: C°:ﬁ5"'°b'° Select Features Configured Set Role Att Vals Configured Model to Configured
attern Y
I (Or Retrieve, Bttn 8) Madsl Set Des Att Vals Repository Model Data
I - S R —
'
l’: — B C Al Y AK AL AM AN AO
.< Configuration Rule Feature Name Feature Attribute Populate? Selection 1 selection 6 ConfigurationfAgent

—— Information
No

Optional Commercial Vehicle Application Feature Group  |Commercial Application Type Hazardous Liquid
4 Transport

Optional Communications Feature Group Communication Capability Yes Local Bluetooth | Local Cellular Secure Channel | Wide Area -
3 Connectivity Internet -

Optional Configurability Feature Configuration Management Capability No IFF |
5 Local Bluetooth Connectivi

Local Cellular

7 |Optional Consumahles Compatibility Feature Consumable Type No Secure Channel |
& |Mandatory Cost of Operation Feature No |
9 |Mandatory Cruise Control Feature No |
10 |Optional Environmental Compatibility Feature Environmental lssue No |

Mandatory Maintainahility Feature Maintenance Capability No |
11

Optional Military Vehicle Application Feature Group Military Application Type No |
12

Optional Navigation Feature Navigation Capability No |
13

Mandatory Operability Feature Operations Capahility No ‘
14
15 |Optional Passenger Comfort Feature Group Comfort lssue No |

Optional Personal Vehicle Application Feature Group Personal Application Type No |
16
17 |Mandatory Reliability & Availability Feature No |
18 |Optional Remote Management Access Feature Remote Access Capability No |
19 | Optional Remote-Autonomous Operation Feature No |
20 |Mandatory Safety Feature Group No |

Optional Security Feature Security Management Capahility No |
21
22 |Optional Traction Control Feature No |

Optional Vehicle Aesthetics Feature Group Aesthetics Issue Yes Exterior Body Exterior Color Exterior Color Interior Calor Rich|Interior Color Overall Passenger
23 Style Galeon Blue Handon Green Brown Sand Dune Experience
24 |Mandatory Vehicle Delivery Feature No |
25 Vehicle Management Feature No |
26 |Mandatory Vehicle Performance Feature Yes |
27 |
28 |
29 |
30 |
21
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Query Source

Configuration Input Values Retention

10 0 Integrated Pttrn Table Set

8 Saved Configd Ftrs Items
6 Saved Configd Ftr Att Vals Items

1 Saved Configd Role Att Vals items

1 Saved Configd DesCmp Att Vals Items

8. Retrieve

8 Saved Configd Ftrs
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Selecting Optional Segments of the Model to Configure

Obtain Pattern, Populate Configured Model from Pattern, Return Configured Model

1: Refresh
Configurable (Or Retrieve, Bttn
Fattern

24: Import Bulk
Configured Instances

[ Sl ik

2: Populate Set Fir At Vals

) Configured

Set Role Att Vals
o) Set Des Aft Vals

(Or Retrieve, Bitn 8]

3: Return
Configured Model to
Repository

Administer Storage Environment

View Configured Model

See Configd Features
See Configd Fir Attributes

Pattern Data Refresh Log

Bulk Import Log

Pattern Templste Loading Started:
07.21.24 20:10:49 0 ltems

Single Integrated Pattern File Xfer Mode
07.21.24 20:10:49 0 ltems

Integrsted Rept File Loaded
07.21.24 20:10:50 3383 Items

Extiacted Table: Pattern Features File
07.21.24 20:10:51 52 Items

Extiacted Table: Pattern Feature Attributes Fild
07.21.24 20:10:51 59 ltems

Extracted Table: Pattern Features-Interactions
07.21.24 20:10:51 441 Htems

Extracted Table: Pattern Interaction Roles
07.21.24 20:10:52 1138 Items

Extracted Table: Pattern Role Attributes File
07.21.24 20:10:52 4 ltems

Extracted Table: Pattern Functicnal Role Allod
07.21.24 20:10:52 49 ltems

Extracted Table: Pattern Des Compons Attribut
07.21.24 20:10:53 26 Items

Extracted Table: Pattern Requirements
07.21.24 20:10:62 636 ltems

Extracted Table: Pattern Input-Cutput Attribut]
07.21.24 20:10:52 0 ltems

Extracted Table: Pattern Interface Gontext Filel
07.21.24 20:10:54 1 ltems

Extracted Table: Pattern Interface Context File]
07.21.24 20:10:54 857 ltems

Extracted Table: Pattern Interface Context File]
07.21.24 20:10:55 3 ltems

Extracted Table: Pattern Interface Context Filel
07.21.24 20:10:55 21 ltems

Extiacted Table: Pattern Interactions-States Fil
07.21.24 20:10:55 27 ltems

Extracted Table: Pattern States-Transiticns, E\
07.21.24 20:10:56 0 ltems

Extracted Table: Pattern Attribute Couplings
07.21.24 20:10:56 0 ltems

Extracted Table: Pattern Failure Impacts
07.21.24 20:10:56 0 ltems

Extracted Table: Pattern Counter Requirement
07.21.24 20:10:57 0 ltems

Extiacted Table: Pattern Failure Impacis-Coun
07.21.24 20:10:57 0 ltems

Extracted Table: Pattern Failure Modes
07.21.24 20:10:57 0 ltems

Extracted Table: Pattern Failure Modes-Countd
07.21.24 20:10:58 0 ltems

Extracted Table: Pattern Failure Mode Contexd
07.21.24 20:10:58 0 ltems

Extiacted Table: Pattern Feature Atfribute Vsl
07.21.24 20:10:58 158 ltems

Extracted Table: Consis Mgmt Pttm Table
07.21.24 20:10:59 30 Iltems

Instances of Parts

07.21.24 20:12:01 4 ltems
S2 Instances Fre-Config

07.21.24 20:12:02 9 ltems
Instancesherge

07.21.24 20:12:03 9 ltems

Model Configuration Log
Model Generation Started:
07.31.24 20:15:15 0 ltems
1D Cenfgd Feature Population Gend:
07.31.24 20:15:18 15 ltemy]
Group 1 Interactions Populated
07.31.24 20:15:22 1 hems |
Group 2 Interactions Fopulated
07.31.24 20:15:25 98 ltemy|
Group 3 Interactions Fopulated
07.21.24 20:15:28 0 ltems |
Combined Interactions Fopulsted:
07.31.24 20:15:28 99 lte
Fopd Fiis Sheet Genersted:
07.31.24 20:15:28 15 lte
Popd Introns Sheet Generated:
07.31.24 20:15:28 99 lte
Popd Fir-Ints Sheet Generated
07.31.24 20:15:28 99 lte
Popd Fir Att Values Sheet Generated:
07.21.24 20:15:33 15 ltemq]
Popd Fir PK Values Sheet Generated:
07.21.24 20:15:34 15 ltemq]
Fopd Roles , RFKs, Others Generated
07.31.24 20:15:34 565 ltems
10 12 Popd Roles Shest Generated:
07.31.24 20:15:35 242 ltems
10 12 Popd Role Aft Vals Form Gend:
07.31.24 20:15:38 0 ltems
10 14 Popd Intercin-Role Relats Gend:
07.21.24 20:15:37 565 ltems
1025 Popd Requirements Gend:
07.31.24 20:15:37 5 ltems
Fopd Des Info Gend
07.21.24 20:115:38 7 ltems
10 15 Popd Des Cmps and PKs Gend:
07.31.24 20:15:28 5 ltems |
10 18 Popd Dec Cmp Atis Gend
07.31.24 20:15:38 7 ttems |
10 17 Popd Role-Des Relats Gend
07.21.24 20:15:40 7 ltems
Confgd FirInt-Role View
07.21.24 20:15:42 565 ltems
1021 Popd Intfc Context Initial
07.31.24 20:15.42 & ltems
Fopd Arch Relais and FHKs.
07.31.24 20:15:43 3 ltems
Updated Popd ICT:

Extracted Table: Stds, Pstterns Table

> Control  (Cha

07.21.24 20:15:44 6 ltems

nge Log

Return Mode| Data Log
Start Configured Model Return:
05.27.24 20:40:18 0 ltems
Popd Firs CSV File Saved
05.27.24 20:40:258 31 ltems
Fopd Interactions and IFKs
05.27.24 20:40:25 217 ltems
Fopd Festure-Interaction Relats
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Populate the Configured Model
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Links for user insertion (setting) of Attribute Values for
configured Features, Roles, and Desigh Components:
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9 User insertion (setting) of Configured Attribute Values for
configured Features, Roles, and Desigh Components:

A B @
(Bl Configured Feature Name B Configured Feature Attribute B Configured Attribute Value
2 Power Mains Compatibility Max Drain on Mains 2A
3 Power Mains Compatibility Power Mains Type 110 VAC
4 Powered Devices Compatibility [Power Output |Max Powered Device Load 0.5A
5 |Powered Devices Compatibility [Power Output |Max Powered Device Load 0.75A
6 Powered Devices Compatibility [Power Output |Max Powered Device Load 0.75A
7 |Reliability and Durability Design Life 1 Year
8
A B @
(B Configured Role Name B Configured Role Attribute Name [ Configured Role Attribute Value |E
2 International Power Converter Max Power Drain 2A .
3 Only these
4
5
o columns are
A B c M
1 Configured Physical System Name pu  Configured Physical System Attribute B  Configured Physical System Attribute Value 8 I n S e rte d .
2 Power Converter Assembly Part Number ASSY 560
3
4
[~
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6 Links (buttons) for user viewing of resulting Configured Model in
the Wizard, prior to transfer back to Model Repository:
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Extracted Table: Pattern Interactions-Stetes Fill  07.31.24 20:15:35 342 ltems Fopd SCAs .
07.21.24 20:10:58 27 Hems 12 12 Popd Rele Att Vals Form Gend: 5227.2420:40:31 0 ltems 7. Save !DwrCnvrt\FlIesPowerCnvr‘trDS.2S.2022
Extracted Table: Pattern States-Transitions, Ev|  07.31.24 20:15:36 0 ltems Fopd Arch Relats I
07.21.24 20:10:56 0 ltems 10 14 Fopd Intercin-Role Relats Gend 05.27.24 20:40:21 O ltems | 52 Saved Configd Firs Items 1
Extracted Table: Pattern Atibute Couplings | 07.31.24 20:15:37 565 ltems Fopd Arch Relats 21 Saved Configd Fir Att Vals ltems 1 6. Select i
07.21.24 20:10:56 0 ltems 1025 Popd Requirements Gend: 05.27.24 20:40:21 0 ltems | 0 Saved Configd Role Att Vals ltems 1 )
Extracted Table: Pattern Failure Impacs 07.31.24 20:15:37 5 tems Popd Arch Relat Roles 1 Saved Configd DesCmp Att Vals ltems Cunﬁgurator Lomg |
07.31.24 20:10:56 0 ltems Popd Des Info Gend 05.27.24 20:40:32 0 ltems 1
Extracted Table: Fattern Counter Requirement|  07.31.24 20:15:38 7 ltems 10 23 Fermits AR Optional Model Segments to Include 1 Folder 1
07.21.24 20:10:57 0 ltems 10 15 Fopd Des Cmps and PKs Gend: 05.27.24 20:40:32 0 Items  Contgues wiaacs 1 1
Extracted Table: Pattern Failure Impects=Coun|  07.31.24 20:15:38 5 ltems 10 41 Is Facilitated By - 1
07.31.24 20:10:57 0 ltems 10 16 Popd Dec Cmp Atts Gend: 05.27.24 20:40:32 0 ltems [ comsurn s 1 I~ Enzbla File Logging
Extracted Table: Pattern Failure Modes 07.31.24 20:15:38 7 ltems | 10 44 Permits Fnctnl Inractn B Contigus At Coupings | ]
07.21.24 20:10:57 0 ltems 10 17 Popd Role-Des Relats Gend 05.27.24 20:40:32 0 Items
Extracted Table: Pattern Failure Modes-Countd  07.31.24 20:15:40 7 ltems 10 45 Permits SOA BA Conligs Fisk Aoyt 1 |
07.31.24 20:10:58 0 Items Confgd Ftrint-Rale View 05.27.24 20:40:33 0 Items [ Confgur Dt Cmattrcy ot C:\Users\WSchindel\Documents\Docs\System Sciences, 1
Extracted Table: Pattern Failure Mode Contex{ 07.31.24 20:15:42 565 ltems 10 46 Fopd 10 Attribs
07.21.24 20:10:58 0 ltems 10 31 Popd Intfc Context Initial 05.27.24 20:40:32 0 Items [ o Bub Cossisoncy Mot I_LC\Tech\Sy'51ema‘[ica\5TM I
Extracted Table: Pattern Feature Atribute Val]  07.31.24 20:15:42 & ltems 12 47 Popd ICT2 1
07.21.24 20:10:58 158 ltems Popd Arch Relsts snd PKs: 0.27.24 20:40:32 0 ltems l\,."le'thodnlogy‘\STMTempla'te5wDrk5hee15‘\wDrkbgok‘\2D2D-2] Wkhk 1
Extracted Table: Consis Mgmt Pitm Table 07.21.24 20:15:42 2 ltems 10 50 Popd States \ i .
07.21.24 20:10:68 20 ltems Updsted Popd ICT: 05.27.24 20:40:24 0 ltems 1\ xperiments\File IntchgTstData— 1
Extracted Table: Stds, Patterns Table 07.31.24 20:115:44 6 ltems 10 51 Popd Introins-States .
e S Tt e N\ PwrCnvrt\FilesPowerCnvrtr08.28.2022 1
> Control  Change Log Interface Specification tableConfig ~ Query Source IO 0 Integrated Pttrn Table Set 10 5%.1 | 1
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Configured Model Output to Files

red Model from Pattern, Return Confi

- Obtain Pattern, Populate
I

: 1: Refresh

- Configurable

: Pattern

: sech Ak

—-

nfi

Select Features

(Or Retrieve, Bttn 8)
2A: Import Bulk

2: Populate
Configured

Model

Configured Instances

20 AABEOLLSAY Y

DTV 1045 0 herw
Single Integrates Patmm Fie e Moce
073124201049 O kem
Rept File Losced
ST 01080 2083 hervs
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Cxvacted Tathe Patier Faidoe Modes
973124201067 0 iteems
Exvacted Tatie Paterm Failoe MoserCo.md
073124201058 0 Ree
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073124201058 0 e
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Exvected Tobde Consis Mgmi Pivs Tadle
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Viewe Confieured Model
Corngared Motet 1o l
-
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AT O 21T
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22724204027 31 bema | See Confiad Semed ARy

CotaiNhdfen |

Set Ftr Att Vals

Set Role Att Vals

red Model

Set Des Att Vals

(Or Retrieve, Bttn 8)

R1: Pattern Configuration System

R1.1: MD/CSM SysML R1.2:

Modeling Tool Pattern Data Third Generation
3 Configuration
W I '7'; t Agent
Configured n u
i Tooling — (JOIN technology)
onfigure
Configured Model to Model Data

R1.3:
Configuring

Modeling Tool
Information
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Popd Ows ik Gens: 083724204032 0 Rem
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Emptying the Configured Model Packages

Before the Import T

E||:| DI-_TCUnﬁgured Model
-] 01 Feature Framework
. . . . - -] 01 Stakeholders
* Prior to importing a configured model into -1 2t
- [] 04 Features

the repository, any previous model content ot Feore Ao Vohes

. - Configured Features and Feature Aftributes
should be removed from there, leaving the il
"™ configured Interfaces

basic framework elements in place. = Contiured Logol Sysems

. . o - . Configured Role Attribute Values
* Once it is emptied of previous model data, S s
B[] 03 Interaction Framework

the empty 02 Configured Model package of

. . “: Configured Functional Interactions
the Containment Browser should look like - Contawed Ot
& Configured Requirements

the example shown here. -] o4 hysca Archteture

- Configured Functional Role Allocation

* If it contains elements or relations other 1 Conturd s sy et vk

Configured Physical Systems

than what is shown here, those should be e

E}% Failure Mode State Machine

deleted, retaining the package structure 1| Falure Mode State Mactine Reglo

-] 02 Counter Regquirements

-] 03 Failure Impacts

a n d ta b | es S h Own . g 04 Failure Mode Context




7" Importing the Configured Model Data -

R1.1: MD/CSM SysML

R1.2:

Modeling Tool Pattern Data Third Generation
ﬁ D Configuration
Agent
>
Choose the Import From > Excel/CSV gﬁﬁ; (JOIN technology)

File option.

Configured
odel Data
WY Select Map Group

§Y CATIA | Cameo Systems Modeler 2024 - Systematica.mdzip [C]
i File | Edit View Layout Diagrams Options Tools Analyze Collaborate 3DEXPERIENCE Window Help Select Map G for the i
. - o ) B elect Map Group for the import
E Dd RlewBloieels CHEShitEh E Create Diagram Use the List or Tree view to search for the Map Group. To find the Map Group, type a =
ES' | Open Project... Ctrl+0 = name in the “Search by Name® box. You can alsa use wildcards (). Click the magnifier Modeling Tool o~ ConfigurationjAgent
H | Save Project Ctrl+S . icon to select searching for the Map Group by qualified names, or use camel case, In ormation configuring |nf0ration
& SaveProject As... o - “User”
[|ES | Close Project
. Q-
@&  Close All Projects Tre Bt
Open Element from URL 5 matches
UselRroject ’ B Configured Couplings
Import From ’ Another Project... W Configured Failure Analysis
Export To & Excel/C5V File > || & import Using New Map B Configured IFC Context
Share Packages... UML 2.1/2.5 XM File g Impart Using Existing Map B Configured Model HLR DLR
Save as Image... MagicDraw Mative XML File Q Import Using Existing Map Group W Configured States
0 Print... Ctrl+P %  Manage Map Groups
L Print Preview MOF XMI File
B | Print Options... Requirements Interchange Fermat (ReqlF) File
Project Properties Eclipse UML2 XMI File >
By | Switch Projects > FMU File
B 1 Systematica.mdzip Sl d . M .
== Select the Import Using Existing Map
) it odeica Ly elect the ort Using Existing Ma
BT 3 Systemati dsi Modelica File . h h M
ystematica.mdzip G O d
= Ent Architect UML 2.1 XMI 2.7 Fil
4 SystematicaZ.mdzip METprisE Arehited e ro u p ptl O n a n C Oose t e a p
CA ERwin Data Modeler v7ax . .
Exit
: System ArcitectDaDAT 20 Group depending on your import
Rhapsody SysML
Rational SD&’WEI’EAI(H\tE(t‘ l [ Apply Filter ( Ctrl+Space ) n e e G S .

Cancel Help

-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 Wizard Guide)*** 22




7

Importing the Configured Model D

See the Notification Window and/or the
individual import log pop-ups for the
CSV Import log details. Green shading
indicates a successful import, yellow
indicates partial success, and red
indicates all of the elements failed to

import.

ata

R1: Pattern Configuration System

R1.1: MD/CSM SysML

Modeling Tool e PElE Third Generation
> Configuration
W | l}/g) t Agent

Configured n/0Ou
Tooling (JOIN technology)

Configured
odel Data

R1.3: Patter

R1.2:

Modeling Tool A ConfigurationjAgent
Information Configuring Information
llUserlI
Failed elements: 0 Failed elements:
@ | created. 0 updated and 0 failed More... | bore...
E=1 Notification Window The element type is Allocate. The owner is Systematica @ -
Netification Window sk 0 created, 7 updated and 0 failed
P Created elements: 1
XK sgREBELQ Updated elements: 0 The element type is Feature Attribute,
[2025.06.25:15:10:30] 0 created, 6 updated and Failed elements: 0 Created elements: 0 i
= 0 created, 7 updated and More... Updated elements: 7
.g_‘. 0 created, 16 updated and Failed elements: 0
= 1 19 created, 0 updated and 0 failed Lore... More...
- | 0 created, 9 updated and 0 failed More... . x
E ] 0 created. 1 updated and {Lfailad bara 37 created, 0 updated and 0 failed
§ | o7 created, 9 updated ang D 0 created, 1 updated and 0 ailed The element type is Association. The owner is D 0 created, 6 updated and 0 ailed x
E ] created, 15 updated anqg Systematica Project.
= : 0 created, 37 updated ang The element type is Physical System Attribute. Created elements: 37 The element type is Feature Primary Key.
: 37 created, 0 updated ang Created elements: Updated elements: 0 Created elements 0
: 15 created, 0 updated ang Updated elements: 1 Failed elements: 0 Updated elements: &
: 0 created, 1 updated and Failed elements: 0 More... Failed elements:
| 0 created, 1 updated and More... More...
0:32] 1 created, 0 updated and
1] 0 created, 12 updated ant—rorcower=—
1] 0 created, 6 updated and x @ x
) 0 created, 7 updated and 0 created, 1 updated and 0 failed 0 created, 1 updated and 0 failed 0 created, 12 updated and 0 failed
1 0 created, 16 updated and
19 created, 0 updated and The element type is Physical System. The element type is Logical System Attribute. The element type is Feature.
. 0 created, 9 updated and Created elements: 0 Created elements: 0 Created elements: 0
1 0 created, 1 updated and Updated elements: 1 Updated elements: 1 Updated elements: 12
1:00] 37 created, 0 updated and Failed elements: 0 Failed elements: 0 Failed elements:
1:00] 0 created, 15 updated ang More... More... More...
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8 Configured SysML Model Details in Modeling Tool

Contain
B B

&

%E Containment r;_LF] Diagrams E'tg Structure

ment U

= % Q

+ ox

i

E}E] 01 Feature Framework

- [7] 01 Stakeholders

- [7] 02 Advocates

- [7] 03 Needs

B[] 04 Features

== Configured Feature Attribute Values

----- s Configured Features and Feature Attributes

Vehicle Aesthetics Feature Group [Exterior Body Style]

Vehicle Aesthetics Feature Group [Exterior Color Galeon Blue]
Vehicle Aesthetics Feature Group [Exterior Color Handon Green]
Vehicle Aesthetics Feature Group [Interior Color Rich Brown]
Vehicle Aesthetics Feature Group [Interior Color Sand Dune]
Vehicle Aesthetics Feature Group [Overall Passenger Experience]
- §all Vehicle Performance Feature

- [7] 05 Project Contacts

E}-[] 02 Logical System Analysis

= Configured Logical Systems

a Configured Role Attribute Values

s O s O s B e B

FT
FT
FT
FT
FT
FT

m
=

m
L

Relations

Configured Feature Interactions
Configured Functional Interactions
Configured Interaction Roles
Configured Requirements

Aspirate [Altitude]

Ride In Vehicle

Travel Over Terrain [Accel 0-60]
Travel Over Terrain [Braking Distance]
Travel Over Terrain [Cruising Range]

Fr O W O s B

m
@
| El E] El EIE] El EIE] EIE] E]

Travel Over Terrain [Cruising Speed]
Travel Over Terrain [Load]

Travel Over Terrain [Seating]

Travel Over Terrain [Top Speed]

View Vehicle [Exterior Body Style]

View Vehicle [Exterior Color Galeon Blue]

FEwi s W W B s

1

1

Configured Requirements X

iPr il |e= AddNew == Add Existing...

: Configured Features and ...

Delete

Pattern Interface Contex...

Remove From Table

Fattern Input-Output Att...

2 columns  [E] export W - (&Y [ O -

Pattern Interface Conte:

# | Functional Interaction

Functional Role

Name

Text

lEI Aspirate [Altitude]

2 Ride In Vehicle

IE‘Travel Over Terrain [Accel 0-60]

3

. ETravel Over Terrain [Braking Distance]
Travel Over Terrain [Cruising Range]

5
ETravel Owver Terrain [Cruising Speed]
ETravel Qver Terrain [Load]

7

ETravel Over Terrain [Seating]
ETravel Over Terrain [Top Speed]

10 IE‘View Vehicle [Exterior Color Galeon Blue]
1 E\fiew Vehicle [Exterior Color Handon Green]
12 IE‘View Vehicle [Interior Color Rich Brown]

13 IE‘View Vehicle [Interior Color Sand Dune]

Vehicle

Vehicle
Vehicle
Vehicle
Vehicle

Vehicle
Vehicle

Vehicle
Vehicle

[L5] vehicle
[L5] vehicle
[L5] vehicle
[L5] vehicle

[=] ven-1005

[=] ven-1038
[=] vEH-1054

[=] vEH-1055

[=] ven-1056

[=] ver-1057

[=] vEH-1058

[=] ver-1059

=] veH-1060

[=] vEH-1073
[=] ven-1074
[=] vEH-1075
[=] vEH-1076

The system shall meet performance requirements while
operating with atmospheric air at altitude between sea
level and 15,000 feet above sea level.

The system shall provide interior seating for four people

The system shall be capable of accelerating to 60 MPH
from a standing start to 8 seconds, on level dry
pavement.

The system shall be capable of decelerating from 60 MPH
to a stop in 150 feet, on level dry pavement.

The system shall be capable of traveling 300 miles on
one full tank of fuel, on level terrain in nominal
conditions.

The system shall be capable of extended travel at 55 MPH
over nominal terrain.

The system shall be capable of carrying 800 pounds of
load in addition to a full load of passengers.

The system shall be capable of transporting 4 peaple in
seated positions.

The system shall be capable of reaching a stop speed of
85 MPH on smooth level terrain.

The vehicle exterior shall be Galeon Blue.
The vehicle exterior shall be Handon Green.
The vehicle interior color shall be Rich Brown.

The vehicle interior color shall be Sand Dune.

I

Filter is not applied. 13 rows are displayed in the table.

Ready
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Erasing Configured Model and/or Pattern Data in the
Configuration Wizard (this does not erase any
pattern or model data in Cameo

in Ps I P
1: Mevesh Selest Feptures - Sot Ftr Mt Vals -
= (Or Retrieve, Dtin 8) Configures Comfigured Model 19
Patern Y
2A: Impert Delk. e et Des A Valy

B J (Or Retrieve, Bttn §)

Pattern Data Refresh Log Sl Import Log

Pattern Template Losding Started. Imstances of Party Stant Configured Model Retum

07.312420:1045 0 ltems
Single Integrated Patier File Xier Mode
07.31.2420:1045 O Items

07.31.24 20.1201 4 lems
$2 Instances Pre-Config
0731242011202 S hems

Integrated Rept File Loaded gu s s sl

0731242011050 33831
Extactec Tadle leFtAt::l
07.31.2420:1081 52 Rems

Exvacted Tasle: Patiers Feature]
07.312420:10.51 59 ems
Extracted Table Patiem Feat:
07.312420:10.51 441 he
Exvactec Table: Pattem Inteeace]
0731242011052 1128
Exxacted Tadle Pattem nol:q
07.31.24 20:11052 4 ltems
Exvacted Table: Patiem Fundt
07.3124 201052 49 ems
Exyacted Table: Patiem Des
07.31.2420:10.53 26 ke
Exvacted Tasle: Pattem Requird]
07.31.24 20110:53 838 ite:
Exyacted Table: Pattem Input
07.31.2420:10:53 O ltems
Extracted Table Patiem intectace
07.31.2420:1054 1 ltems
Ex¥racted Tadle: Pattem Interfsce Context Filel
07.31.24 20:10.54 857 herra
Extacted Tadle Patter Intecface Corstext File
07.31.24 20:10.85 3 ltems
Table Patierm Interface Context Filef
07.312420:10:55 31 hems

Tatle: Pattern States Fi
07.3124 20.10.55 27 erms
Tadle: Patier States- . Ev}

07.31.2420:10.58 O ltems

Exvsctec Table Patiem Atribute Couplings
07,3124 201058 O ltems

Exractec Tavle Pattern Failure Impacts
07.31.2420:10.5¢ O Items

Extracted Table: Pattern Counter Requiremend
07.31.2420:1057 O ltems

Exvacted Table Patter Failure Impacts-Coun|
073124201097 O lems

Exvacted Tadle Pattern Failure Modes
073124201087 O lters

Extracted Table: Patiem Failure Modes-Countd
07.31.2420:90.58 O Itaens

Exvacted Table' Patier Failure Mode Contexd
07.31.24 20:10.68 0 ltems

Exvacted Table Patier Feature Avibute Val
0731242011088 169 herms

Exvacted Table Consis Mgmt Prrn Tatie
07.31.2420:10.59 30 Mems

| i Nt e 2 o

9. Erase
Configured Model
Data

mgm- ———

g 7
2 -
07.31.2420:15:33 15 -~

Popa Fir PK Values Sheet Generated
07.31.24 201534 15 tarma]
Popd Roles | RPKs, Others Generated
07.31.24 201534 505 e
10 12 Popd Roles Sheat Geneated
07.31.24 201535 343 herrw
10 13 Popd Role A%t Vals Form Gand
072124201538 0 lems |
IO 14 Popd Interctn-Role Relats Gend.
07.31.2420:15:37 205 ltees
1025 Popc Requiremants Gand
073124201537 & lerms
Pepd Des lnto Gand:
073124 20:1538 7 hems
10 18 Popd Des Cmes and PKs Gend
07.31.2420:1538 % hems |
10 18 Popd Dec Cmp At Gend.
07.3126420.1539 7 kams |
IO 17 Popd Role-Oes Relats Gend
07.31.24 20:1540 7 ems
Conigs Frrdnt-Role View
07.31.24 20.15:42 565 htaers
10 31 Popd Intfc Cortext initial
07.31.24 201542 8 ems
Popd Arch Relats and PKs:
07.31.24 20.15:43 3 Hems
Updated Popd ICT:

Exxacted Table Sidh, Patterns Toble

> Control  Cha

07312420 1544 € erms

0827242040118 0 ems
Popd Fis CSV Flle Saved
0527.242040:25 31 heors
FPaag (nersctions ana 1PKs
24204025 217 lteens

|r.hslw-=m Relats
724
F e e Values
27 24 2040 Mg 31 Hems
[ Festure P Vol
'27242063'-‘7 31 ings
Rcles and RPKs
27 24 204027 205 lteems
FRetes At vatues
2724204027 O ems
Interactn-fole Relats

See Confind Features Puttars Repeshery

See Conflige 1 Arihastes
$e9 Coofigd X N N S, —

10. Erase
Pattern Data

See Patiern Fratures

See Pamern Foatire Atributes

27 24 2040:28 1240 Ivemy
frecuiemens ~
724204028 O herms -~
Design Components Ses Byl Imoont 52 P \\ <
7.2 . o
27 24204029 1 Mems '_____; : -
i 9 trane 1 n_}~
082724204028 thems | | “om 1 I e s o \\
Popd Imerfaces I | -~
"o ¢ 20, 40.30 O Eems -~
050 109Ut OULSTE = ety oy L, oy e e s e
062724 20:40:30 0O Mems
Popd Ports
0527.24 2040:30 0 Nere Configuration Input Values Retention

Popd SOAs
052724204031 ORems
Popd Arch Relats
082724204031 O Mems
Popd Arch Redats

0527.24 204031 0 Berms
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Initial installation and integration test
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S*Pattern Configuration Wizard
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In-Class Exercise Session 6

1. Use the Configuration Wizard Guide.

1. See Section 2.3 about performing initial integration and “open loop” testing.
2. Perform the steps described (summarized below).

2. Use just the Configuration Wizard and the Export Tables report file
provided for this session. Use button 4, 5, 1, feature selection, 2, 3
sequence on as described earlier in this presentation as well. (No CSM
pattern file generation in this step, and no CSM import in this step.)
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Homework for Session 6

* Use just CSM and the International Power Converter model file, provided
for this class/homework session. Do the CSM export tables report
generation as described earlier in this table and the S* Patterns CSM
Support Guide.

* Use just CSM and the set of configured model files provided for this
class/homework session. Run the Model HLR DLR import map group and
iInspect the resulting CSM model in the CSM browser. Run additional map
groups as well.

* For additional HW, perform the all of the steps for a complete end-to-end
configuration.
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Discussion, Q&A.
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/]

// Query that generates populated roles from populated interactions joined with Pattern Interactions-Roles Configuration Rules
/l

T

// Begin with Interactions-Roles configuration rules from pattern, inner joined with Populated Interactions; joined on Interactions

N

Source = Table.NestedJoin(#"Pattern Interactions-Roles Sheet", {"Interaction Name"}, Ap Append1", JoinKind.Inner),

// Separate rows with configuration rule = *ANY*, allowing any interaction PK values
#"Filtered Rows with IPK Rule=*ANY*" = Table.SelectRows(#"Expanded Append1", each [IPK Value] = "*ANY*"),
// Separate rows with configuration rules that directly match specific IPK values in populated Interactions
#"Filtered Rows with IPK Value=IPK Rule" = Table.SelectRows(#"Expanded Append1", each [IPK Value] = [IPK Value.1]),
// Combine the two sets of resulting rows, for combined populated Roles
#"Combined Rows" = Table.Combine({#"Filtered Rows with IPK Value=IPK Rule", #"Filtered Rows with IPK Rule=*ANY*" }),
// For rows with RPK configuration rule equal to "IPK", indicating RPK value should be set to IPK value, do so
#"Added Conditional Column" = Table.AddColumn(#"Combined Rows", "IPK Flag", each if Text.Contains([RPK Rule], "IPK") then [IPK Value.1] else ""),
// For rows with RPK configuration rule equal to "I12PK", indicating RPK value should be set to second half of IPK value (portion between "-" and "]", do so

ioh Name"}),

ROLES

Populated_Roles_ '
and_RPEs ‘
Aoles, HERs,

B At Ualios
Fole Att Values
User Update |

Dirarcoe

#"Added Conditional Column3" = Table.AddColumn(#"Added Conditional Column", "I12PK Flag", each if Text.Contains([RPK Rule], "I2PK") then Text.BetweenpPelimiters([IPK Value.1]&"]","-","]") else ""),

// For rows with text between delimiters in form of /<string>/, extract that string for use in RPK value

#"Inserted Text Between Delimiters" = Table.AddColumn(#"Added Conditional Column3", "Text Between Delimiters", each Text.BetweenDelimiters([RPK Rul
// Determine whether there are two parts to RPK value, creating a delimiter of (-) if so, otherwise no delimiter

#"Added Conditional Column1" = Table.AddColumn(#"Inserted Text Between Delimiters", "Delimiter", each if [IPK Flag]&[I12PK Flag] = "" then "" else if [IPK FI
Delimiters] = "" then "" else "-"),
// Combine strings for RPK value, including delimiter if needed

// Remove cols no longer needed; rename col hdgs; reorder cols

#"Inserted Merged Column" = Table.AddColumn(#"Added Conditional Column1", "RPK Value", each Text.Combine({[IPK Flag]&[I2PK Flag], [Delimiter], [Text I

#"Removed Columns" = Table.RemoveColumns(#"Inserted Merged Column" {"RPK Rule", "IPK Flag", "I2PK Flag", "IPK Value", "Text Between Delimiters", "Defimiter"}),

#"Renamed Columns" = Table.RenameColumns(#"Removed Columns",{{"IPK Value.1", "IPK Value"}}),

#"Reordered Columns" = Table.ReorderColumns(#"Renamed Columns",{"Interaction Name", "IPK Value", "Role Name", "RPK Value"}),
// Create configured role name as combination of parent pattern role name and RPK value in [brackets].

#"Added Conditional Column2" = Table.AddColumn(#"Reordered Columns", "Configured Role Name", each if [RPK Value] = null then [Role Name] else if [RPK
["&[RPK Value]&"]"),
// Remove any duplicate rows.

#"Removed Duplicates" = Table.Distinct(#"Added Conditional Column2")

in —

#"Removed Duplicates"

L"), type text),

g]&[12PK Flag] = null then "" else if [Text Between

Value] =

etween Delimiters]}), type text),

then [Role Name] else [Role Name]&"
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Wizard internal controls overview
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=

' Pattern Configuration Wizard Control Program

! Controls overall flow of pattern configuration process, including gueries
! Obtains local pattern from repository tool

! Returns configured model, generated from pattern,back to repository tool
! See also wizard Interface Specification, built into wizard.

! See also Pattern Configuration Wizard user documentation

! See also gquery code and documentation, built into wizard.

' User Reguest to Refresh
' Copyright 2021 System Sciences, LLC. Pattern {Button 1)

' Available under Creative Commons CC SA& BY public licensing.
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SysML 2.0 APl services, OWL, other
technologies

* Itis desirable to be able to perform these pattern configurations within a
modeling tool, avoiding the in and out mapping issues.

* But we would also like to avoid having to encode the configuration
algorithm separately for each COTS modeling tool.

* And, we would like for the technology involved to be efficient in
performlng what amounts to a series of JOINSs.

. ]]'WO emerging options suggest this will become even more possible in the
uture:

1. The SysML V2.0 API Services may provide an appropriate set of primitives to allow
a generic algorithm description to drive different modeling tools through a
standards-based API, at least for the SysML case.

2. The closer integration of SysML and other modeling toolsets with Semantic
Technologies implies we may be able to perform SPARQL JOINS or similar
operations without the semantic mapping in and out steps.

* The INCOSE ST4SE project was used as a vehicle to explore thisin an
open community activity. 63
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