Realiz
L[V

| 11D

Advice from the front-line
Systems Engineering
your MBSE implementatio

Moving from “Spec-Design-Build” to “Integrate-THEN-Build” development
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INCOSE Integrated MBSE Vision
What does the integrated digital thread look like...

SAE 1340 not-
compliant

Ow- 1 O RAX0 L.

| T S - S B

Oaote At Trasslaew  Debte  Subdwie ool
. Lo Pam Rah  Cegewd  Fan -

-

Minimum Turn Radius: 24 ft. — ——

A Connn Mue  Bapeston Mo
Mo Comgon.., Corgan .. leastsy

Automatic Dry Pavement Braking

Hydraulic Fluid:

[Ty —.
Mowt  Saqueoce:

T DM e byet Paye Tom Smectbw Jfosekn Aubek Delwexs Vi e

- -

Table Il —Ordinary Joint Life and Last Sul

Male

Ages

Female

28

3 S mady
3 |Print # 1.03 Body Rev.
==
5 omponer_ SubS:
o
7 |Model Year(s)/Vehicle(s) 2005
o
9 [Tearn: T Fender. Car Prod. Dev., Childers: Ma.,
| 127 tems Potential Potential
| 13 Function Faiure Effect(s) of
| 147 Mode Failure
o)
Front Corroded interior lower  |Undatisfactory

17 |Door LH  [door panels appearance due to rust
18

19
|20

21
|22,
Front Corroded interior lower  |Undatisfactory

23 |Door RH |door panels [appearance due to rust
24
25

2%

27
[ 28

39.7

39.2
38.7
38.2
37.7
372

368
36.4

BE S8EYE BES52E|a
10 Opbba oMoNAD

s&

Male

Ages

Female

o
4

Distance at 60 MPH : #6-t. 90 ft

e it

Tamie
Homt| (D8 Grer | W] dem o grr P | ewe f[Bae Slmem. | T

-

LYY BBEEss
onil woonen

LEER &
aomo o

6y
“

LEKKR

z2loam n
NNNEE BEBSS
Z2lla whoon oo




Growing complexity in automotive...

e =STATEZ np— M
e ~35 million automotive : e 706000 RECALLS "

reca”S |n the US |aSt ear = A Review ofthe Year in Automotive Recalls by Recall Masters AR
Power Train estrain
V 2) cll/fuel leaks, engine stall, battery — L = seathelts, set afustment, chid seats
e’ number of 2022 recalls: 20 | —_ . - -/ number of 2022 recalls: 11
affected vehidles: 834,001 et A 2 . affected vehides: 340,130
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* Per AlixPartners®, each recall TN e - 1 ; B
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billion in direct costs fixing the = ) A\ o KSR : : R

. P s o P2 ) -
problems in 2023 W ey ‘ -~ ‘ 2 ot
mmmmm ‘ g ﬁﬂgﬁﬁmﬁ“

- Auto Manufacturers carrying b3l s | | g | Y et
~$113B in warranty reserves** Py S——

(2.5% of revenue) on their books = @gg;@m

...mostly due to cross
organization/interdisciplinary
communication issues
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https://www.nhtsa.gov/press-releases/check-recalls-during-vehicle-safety-recalls-week#:~:text=NHTSA%20also%20released%20new%20data,tires%2C%20RVs%20and%20other%20equipment.
https://www.nhtsa.gov/press-releases/check-recalls-during-vehicle-safety-recalls-week#:~:text=NHTSA%20also%20released%20new%20data,tires%2C%20RVs%20and%20other%20equipment.
http://lite.cnn.com/en/article/h_a9a78e0bc97dc033569b8b2fefe63d47
https://www.warrantyweek.com/archive/ww20200910.html

The result of a siloed product development process...

Mel Conway was right *

Requirements System

Requirements?

Design
Decisions?

Requirements

Item

Requirements

Item Design

Item

Verification

Architecture?

Targets?

Test cases?

Compliance
documents?

V&V plans?

P |

System
Verification

Verification

>z of truth?
~sons learned, reuse,...

Traceability/Change impact?



Unprecedented Product Complexity: becoming unaffordable...
Norm was right (Augustine’s Law #16)*

SLOC doubles about every 4 years Suggested

> | - affordability
limit (2013)

Estimated Onboard SLO(

Slope =0.17718

Intercept = -338.5

Curve implies SLOC doubles
about every 4 years

Ln(Onboard SLOC)

B777: 4\

B737: 470K A32(
B747: 370K A310: 4(

B757, B767: 190 € INS: 08K | | |
1970 1980 1990 2000 2010 2020
A30(

e “Development effort, which increases exponentially with
A300B: 4..6K SLOC, is increasing at an alarming rate. For example,
“Integrate, then build” .48:0_% the F35 has approximately 175 times the number of
AVSI** ! SLOC as the F16. But, it is estimated to have required
1970 300 times the development effort”
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https://savi.avsi.aero/about-savi/

source: http://savi.avsi.aero/
. . . . . . *https: .wikipedia.org/wiki/Augustine's_|
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https://en.wikipedia.org/wiki/Augustine's_laws

Result of late cycle integration discoveries...
Mitsubishi SpaceJet Program canceled

» After years of delays, Mitsubishi Heavy Industries
admits building Japan’s first homegrown passenger
jet was too difficult and probably not viable (Feb. 8,
2023)

« $7.6B is written off on failed program

“Some test flights were aborted because of air
conditioning defects and other software problems, and
the delays meant revisions to the original design were
required”

The Guardian A Mitsubishi Spacelet takes off during a test flight from Nagoya, central Japan,in March 2020. Photograph:
164811+0900/AP

https://www.theguardian.com/world/2023/feb/08/japan-cancels-mitsubishi-spacejet-
grounding-dream-of-homegrown-airliner
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https://www.theguardian.com/world/video/2015/nov/11/japan-first-domestic-passenger-jet-maiden-flight-mitsubishi-video

Systems Engineering Process...

Shifting left...
A
SoS Product Definition Product Implementation Product Build
Scope A A A
Constraints \ ( \ { \

Interactions

Derive_d Mechanical Components
Selected Derived mechanical (virtual)

Product System Requirements
Requirements Requirements

Derived EE i Components
Requirements i (virtual)

Concept
Design
Derived Software Software Components
Requirements Design (binary)

Mechatronic BOM
Manufacturing BOM
As Maintained BOM

7
Q
7
©
&
Q
7
>

Derived By Parts

Solution Requirements

Product Sub-System Component eBOM mBOM = ......
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Integrated MBSE Process...
How it works today

A
SoS Product Definition Product Implementati

comiin * ! | Hero!¢
— O

Interactions
Dl Mechanical [ Compo:erits
Selected Derived mechanical Design (anz )
Product System ~ __Bequirements ‘ )/ -
Requirements Requirements _J (N

‘ ! Derived EE EE/El2ctronic?  coimponents

=
®
Q
-
=
O
=

A Requirements Dasign | (virtual)
System >
Design

S

Derived Software Software Lo.nponents
(

Requirements Design binary)

L 2 VI

Mechatronic B oM
Manufacturing BOM
As Maintained BOM

"Use Cases

Derive:! By Parts
Reyuirements

N2
Sub-System ompset : ......
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Integrated MBSE Process...
How it can work with a model-based integrated product architecture

a
SoS Product Definition Product Implementation Product Build
Scope A . us A A
Constraints ( 5“3“‘ X \
Interactions e S 5\1 e‘\
' .
W ALE Derived
Selected Deri ¢ 1 ! mech=ani zal

Product System Re~ .remnt
Requirements Requirements

Derivec EE | EE Zicctroniz{ "C%ponents
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Concept System ” -
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—L-[ Derived Software
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Manufacturing BOM
As Maintained BOM

"Use Cases
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This will require change...

Product Definition Product Implementati
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Capability Assessment: Basic “Low Y Medium ) High Y Advanced
» 4
Disconnected Siz@.oratad Continuous
- - Communication |ntegration Continuum Communication =
System Modeling/Architec with documents S . with models
models Simulations exchange/opti i _aize
PLE/Configuration (variation) Nune Variation Disconnected variation Integrated variation PLvariation uenmton built into
documents, rules rules into architecture decisions
spreadsheets
Technical Risk (RAMS, COSt,...) None Risk documents, Integrated Risk Standalone RAMS with Integrated RAMS, continuous
spreadsheets Management Plans with FMECA Dash boards risk assessment/alarms with
aspects of RAMS (FMEA) dashboards
Interface Management ICD in docs Managed Standard-based Reused interfaces Functions/logical allocation
interfaces Interface library drives interface definitions

Logical description

Logical Modeling

Logical hierarchy

Isolated logical behavior

Integrated logical

Logical architecture with

documents models behavior modeles allocation with traceability
Parameter Management Unmanaged Managed Parameter library Integrated with Reusable parameter library

spreadsheets spreadsheets functions with traceability
Feature/Functional Modeling Functional Function hierarchy Isolated functional Integrated functional Functional arch with allocations

description docs behavior models modeling & Traceability

None Uncontrolled Controlled targets Distributed Integrated targets, budgets,

Characteristic/Target Mgmt

Document-based
change process

Change Management

Excel/Docs
Isolated models

included in change

Impact analysis &
suspicion mgmt

targets/constraints
Metrics with History

for improvement

with compliance reports
Project level reuse, starting
point for next project

Uncontrolled
spreadsheets &
docs

Uncontrolled, rules-
of-thumb, hieristics
Document-based
test procedures

Requirement Management

Model Management

Verification & Validation

unmanaged Cax/SW
models

Design Management

Managed Docs

Uncontrolled,

behaivor models

Manageed test
cases

Locally Mananged Enterprise repositories

CAX/SW

Standalone solutions

(disconnected)

Shared model repository

Y standard test libraries

RM/traceability
exchange

Integrated,

component library
Validation simulation

& HIL/SIL

Integrated models

(MIL, SIL,...)

Connected, configured, cross-
domain traceability with reuse

Model reuse with controlled
parameters

Focused testing, reuse results,
swap out models

Cross-domain
design/optimization

CMMI Staged Levels: (1) Initial

(2) Managed

(3) Defined

(4) Qualitative

(5) Optimizing




Capability Assessment:

Basic

Y Advanced

\ —

Y Medium

L __|

Disconnected

System Modeling/Architecture PPTin docs Sys Models with Multiple model Integrated architecture models
Visio models sdatiqn exchange/optimize for cross-domain sim/optimize

PLE/Configuration (variation) None Variation Disconnected \ariatio : ated variation  PLvariation definition built into
documenty, rules into architecture decisions
spreadshegts

Technical Risk (RAMS, COSt,...) None Risk documipnts,  Integrated Ri Standalone RAMS with Integrated RAMS, continuous
spreadsheels Mangd€ement Plags with FMECA Dash boards risk assessment/alarms with

g#pects of RAMY(FMEA) dashboards
Interface Management ICD in docs Mana Standardfbased Reused interfaces Functions/logical allocation

Logical Modeling

Logical descripiion

intgfrfaces
Logical hierarchy

drives interface definitions
Logical architecture with

Interfacq library

Isolated Jogical behavior Integrated logical

documents models behavior modeles allocation with traceability
Parameter Management Unmanaged Manage Parametey library Integrated with Reusable parameter library

spreadsheets spreadsfjeets functions with traceability

Functional Function hierarghy Isolajed functional Integrated functional Functional arch with allocations

Feature/Functional Modeling

Characteristic/Target Mgmt

Change Management

description docs
None

Document-based
change process

Uncontrolledtd
Excel/Docs
Isolated mod#ls
included infhang

& Traceability

Integrated targets, budgets,
with compliance reports
Project level reuse, starting
point for next project

modeling
Distributed
targets/constraints
Metrics with History
for improvement

Impact anal
suspicio

Best Auto

(best case)

Requirement Management

Model Manageme
You are here

Verification & Vali

Design Management

Uncontrolled
spreadsheets &
docs

Hasantrolled, rules-
\umb, hieristics

imentivased
lest procedures

unmanaged Cax/SW

models

Managed Docs

Uncontrolled,
behaivor medels
Managee( test
cases

Locally Mananged
CAX/SW

Connected, configured, cross-
domain traceability with reuse

ith controlled

Y Standard test libr o, reuse results,

Cross-domain
) design/optimization

Efterprise repositgfies Integrat

(MIL, SIL,.

CMMI Staged Levels:

(1) Initial

(2) Managed

(3) Defined (4) Qualitative (5) Optimizing




Capability Assessment: Basic “Low " Medium ) High " Advanced

Barriers tO System Modeling/Architecture PPTin docs Disconnecteg Multiple model Integrated architecture
Visio mode\ exchange/optimize models for cross-domain

implementation .ea PLE/Configuration (variation) None Variation S pmecled-vadation  Integrated variation PLvariation definition built

documents, 7 /rules rules into into architecture
spreadshee#s ,/ 1 decisions
Silos Iocked_in by Technical Risk (RAMS, cost,...) None Risk dowfnentz, Standalone RAMS Integrated RAMS, continuous
tools creating
automated chaos

with FMECA Dash  risk assessment/alarms with
boards dashboards

spreatfsheet;l
7 7
’

7 I
’ , I
Interface Management Standard-basdd Reused interfaces  Functions/logical allocation
NXN prOblem . nn Intelface librgry drives interface definitions
Logical Modeling Logical aescri | Lg)gic}ﬂ'hierarchy lsofated logical behavior Integrated logical  Logical architecture with
documents a meodels ! behavior modeles  allocation with traceability
Parameter Management Unmanag Pdrameter Iit}rary Integrated with Reusable parameter library
spreadshe¥ ; 1 functions with traceability
\ I !
y T
\\ l’ !
Feature/Functional Modeling Functional kunction hierarchy lisolated fun:ctional Integrated Functional arch with
description docs , Mchavior mpdels functional modeling allocations & Traceability
Characteristic/Target Mgmt None ( lled targets Distributed Integrated targets, budgets,
ExCe " targets/constraints with compliance reports
Change Management Document-based Isolated medels  Impact anglysis & Metrics with Project level reuse, starting
change process included inichange ;uépicion ingmt History for point for next project
\ | \ I
1} T N 1
v \ |
Requirement Management Uncontrolled Manage}‘ D'pf RM/traceability Connected, configured, cross-
spreadsheets & v\ exchange domain traceability with
Model Management Uncontrolled, rules- Uncontrolld, Integrated, Model reuse with controlled
of-thumb, hieristics component library parameters
Verification & Validation Document-based Validation Focused testing, reuse
test procedures cases simulation & results, swap out models
Design Management unmanaged Cax/SW Locally Mananged Enterprise repositories Integrated models Cross-domain
models CAX/SW (MIL, SIL,...) design/optimization

CMMI Staged Levels: (1) Initial (2) Managed (3) Defined (4) Qualitative (5) Optimizing




Barriers to
implementation

Problem is
information synching
not data exchange

PLM is about
information; SysLM
managing the digital
thread

Capability Assessment: Basic

System Modeling/Architecture PPTin docs

PLE/Configuration (variation) None

Technical Risk (RAMS, cost,...) None

Interface Management
Logical Modeling

documents
Parameter Management

Feature/Functional Modeling Functional

description docs

Characteristic/Target Mgmt None

Change Management

Requirement Management
Model Management
Verification & Validation Docume

tes
Design Management

CMMI Staged Levels;

Logical aescri

Document-based
change process

Uncontrolled
spreadsheets &
Uncontrolled, r
of-thumb, hi

A |
Low

Disconnecteg

Visio modeN

Variation

documents, 7 /rules
spreadsheets ,/ 1
Risk dowﬁwentz, 1

spreacfsheets,i

Star’dard-bas#d
Intebface librgry

" High

Multiple model
exchange/optimize
Integrated variation
rules

Standalone RAMS
with FMECA Dash
boards

Reused interfaces

Iso:ated logiaml behavior Integrated logig

madels
Pdrameter Iiﬁrary
I

[ &unctionhierarchy Asolated functig
Rt Rchayior

!sola‘ted r_n,pdél\s
incluged imchag
1Y ]

i
Test DB

behavior g
Integras
fu

N

Advanced

Integrated architecture
models for cross-domain
PL variation definition built
into into architecture
decisions

Integrated RAMS, confi
risk assessment/a
dashboards

PLM-> SysLM




How to implement technology change...
Meta-Dishonesty

Dr. Ignaz Semmelweis
(1818-1865)

“Semmelweis Reflex” Early Germ
...to dismiss/reject out of hand any information, Theory
automatically, without thought, inspection, or experiment

Fore-ordained answers
...will the answer be accepted

Don’t waste your time on the wrong answers, unless... WaSh Y()ur
Damn Hands
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http://en.wikipedia.org/wiki/Image:Ignaz_Semmelweis.jpg

Organization Pre-prep...

“We are going on a journey.
We will carry the wounded,

Is your organization prepared to accept the answer?

Management & customer backing but we will shoot the stragglers.”
Do you have time to apply the tools --Hallmark Cards
Do customers understand what you are doing
...otherwise tools are thrown overboard to get over the next schedule pass

Properly supported support organizations
Who'’s going to take care of the tools?
Who's responsible to maintain, support, answer questions about the tools

Timely Application of the tools
SE tools are time sensitive
Money & resources start when...
... Catch-22" programs don’t get resources until after SE decisions are made

Unrestricted | © Siemens 2024 | Siemens Digital Industries Software | Realize LIVE 2024



Organization SDB’s...

...next year you will have a
No time/money to use tools 90% probability of this failure...

No backing for resources But you will do nothing abogt it!
No training S Dr. Stephen Wheelwright
Expecting tools to run themselves

Thinking tools are static

Not convincing the customer of the tool benefits

No process for the tools to work within

No mechanism for using tool results

Applying the tool to everything

Funneling everything through a gate keeper

Expecting “paper” results from tools

“where’s the hardware?”

Rewarding fire-fighters vs. fire-preventers

Blockading support organizations (...they cost too much, etc.)

Unrestricted | © Siemens 2024 | Siemens Digital Industries Software | Realize LIVE 2024 [COVCy 1970]



SE tool management acceptance checklist
Did the tool support group help with the proposal?
. i . Has the manger forecast time & money for tool usage?
H ow p re pa I’ed IS yO ur o rg an |Zat| on ? Did the project manager help get the tools for his project?
Has the manager forecast time & money for tool traming?
Is the manager willing to let the tools be upgraded muid
project or are we stuck at this tool version?
Is the manager willing to let his tool power users share
lessons learned, be imvolved with user groups, etc.?
Is the manager active m convincing hig customer or the

: benetits of the tools?

CU Itu re Change VS. gettl ng IUCky Tt Are the tools used during customer reviews?
Is there a development process being followed on the
project?
Is there a mechanism for doing something with the results
of the tools?

Is the manager involved with defining requirements?

Does the manager see "one or two" engineers managing
the product requirements?

Does the manager have a "lets get something built" before
requirements are defined mentality?

Does the manager think the value of the tool 1s in its
paper generation capability?

Does he want/let the engineering automation support hig
project?

Buckminster Fuller’s Magic Log

Unrestricted | © Siemens 2024 | Siemens Digital Industries Software | Realize LIVE 2024 Cows drink... [Sampson, 2000, Von Wodtke, 1993]



Cultural Considerations

After choosing a process, picking tools, convincing
management/accountants to buy them, how do you get them to “stick™?

» Goal of tools to accelerate SE
- Change is required
+ How to get technology/change to stick?

Rogers Technology Diffusion Theory

Unrestricted | © Siemens 2024 | Siemens Digital Industries Software | Realize LIVE 2024
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Diffusion of Innovations...

5 characteristics of innovations that affect acceptance:

Relative Advantage—perceived as better
Compatibility—consistent with values
Complexity—how difficult to understand & learn
Trialability—experimented with
Observability—results visible to others

o bk~ ow0bdh =

Unrestricted | © Siemens 2024 | Siemens Digital Industries Software | Realize LIVE 2024

DIFFUSION

lNNOVATlONS

FOURTH EDITION

EVERETT M.ROGERS

[Rogers, 1962]



Diffusion of Innovations...

5 kinds of people in organizations...

1.

ok wN

Innovators (2.5%)—risk takers, information from many sources,
adventure-some

Early-adopters (13.5% )—social leaders, popular, fast trackers
Early-majority (34% )—deliberate, informal social circles
Late-majority (34% )—skeptical, traditional,...

Laggards (16% )—fear of change, resistant, militant...

Unrestricted | © Siemens 2024 | Siemens Digital Industries Software | Realize LIVE 2024

Inn

Laggards
16%

[Rogers, 1962]
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Diffusion of Innovations...

...the way people perceive an innovation matters more then the
merits of the tool itself. Rogers’ Theory Suggests:

1. Start with pioneers on your first project application—
innovators, anxious to make it go, & move on the to the next
new thing

2. Pass it on to early adopters who find the relative advantages
(even if it takes considerable effort)

3. Use these opinion leaders/champions to take it across the
“chasm” to the early/late majorities

Unrestricted | © Siemens 2024 | Siemens Digital Industries Software | Realize LIVE 2024

GEOFFREY A. MOORE

Author of Inside the Tornado and The Gorilla Game

B 1 &32‘,-(:)\."}. -

- s

G,

‘> Business Week <
= Bestseller

MARKETING AND SELLING HIGH-TECH
PRODUCTS TO MAINSTREAM CUSTOMERS

[Rogers, 1962]




Pioneer Aptitude Test

Pioneers keep up with trade journals,
computer magazines, etc.

Pioneers work on computers at home--
i.e., they don't get enough at work

Pioneers are always looking for new
ways and tools to help them do their job
(they may even go buy the tool
themselves)

Pioneers are known throughout their
project as the first to adopt any new
technology that comes along and come
up with new and unique ways of
applying the tools

Pioneers are the informal support person
in the project (project folks go to them
for help on the tools)

Pioneers are almost always positive on
what tools can do for the project

Pioneers are willing to put in a lot of
work to make the tools work

Create a bright spot. Make your
pioneers/champions successful

Give them opportunities to communicate
successes (opportunity to “nudge” others)

Give them a career path to spread the
innovation (Desigh Centers,...)

v

o\



Solution (1) Initial

(2) Managed

(3) Defined (4) Qualitative

(5) Optimizing

Product engineering Uncontrolled

System Architecture Modeling “VPPTindocs

Product architecture definition
Planned Product Variability Y None
PLE/Configuration/Variation

Y Risk documents &
spreadsheets

Reliability & System Safety Analysis
Technical Risk (RAMS)

Isconnected Visiodiagra

Variagion documents &
sppéadsheets

Combined Risk Mgmt plans b
with inanual RAMS artifacts
(FMEA)

Controlled Documen

Enterprise Integration

Continous Engineering

Fing-grained integrated
system architecture

Disconnekted variation rules<PLM Integrated variation

Y RAMS analysis tools
integrated with product
architecture via PLM

AMS4T0(s

FMECA ,fl

Disconnected
output ars

 Continuous integration via
PLM-bazed architecture
drives closed-loop MBDC

Y PLM variation definition drive’
architecture decisions

h Integrated RAMS, continous
risk assessment, alarms,
dashboards..

Cross domain services

P

VICD& logical description

SE artifacts linked to Logical 1 Integrated fine-grained Iogical‘ Logical architecture carries

System Definition & Design Integration Managed interfaces@oszic
Logical modeling & interface mgmt documents hierarchy models & Std interface arch with interfaces acrossdomains. Interfaces
libraries everywhere
Integrated services \\
"

" Feature/Functional
description docs

Feature Engineering
Featuref/Functional Modeling

Parameter/Target Mgmt Y Uncontrolled Excel/Docs

Functional hierar.

Contraiied

Characteristic/Targets/TPM

Greadsheets:".’)ocs) Pafaryeter/Target libraries

Change management Y Document-based change

Isolat#d models included in

furgctional behavior ‘Integratedfine-grained
S functional modeling
Prijcets Y Enterprise PLM
parameter/target mgmt &

sed

reuse

Chanze\mpact analysis & ) Complete PLM configuration

" Functional arch with
allocations & traceability
‘
Integrated parameters,
targets,... drive continuous
compliance monitoring

b | -
Cross-project level reuse,

process change SUsSpIN gmt with models, parameters, starting point for next project
You are here his
Content Management Best Auto
Requirements Analysis !Uncontrolled spreadsheets & |Managed requirementsd sconnected RM tools'W tesrated requifia = ompliance thru
Requirementsengineering & mgmt docs eAchanse eability inside PLM connected, configured, cross-
> // domain traceability & reuse
Behavior Model Management Uncontrolled models on Version controlled models cts linked into pédis Continuous, focused )

System, performance, et al simulation desktops

;,{mf

Verification Management & Governance |Document-based test

Product Test/V&V procedures

B

Devops-like V8
simulation

fE artifacts linked tofegt

Integrated mo roduct
configuration with simutstion |simulation & multi-domain

,dash boards

Best Aero
(best case)

focused testing,
s, model swap out

Physcial Design Management Unmanaged CAx models

@@lq&}@l .I_r}gqgtg@g‘?,gftware | Where today meets tomorrow.

PDM controlied CAx

Cross-domain fine-grained
PLM integration

SE artifacts linked into\ﬂ\

Continuous physical design
verification (Digital Twin)




Don’t make us come rescue you...
Ignoring the advice

If you lead with tools (ignoring principals, process, & diffusion)...

* Sunk cost

» Cost of rescue

« Wasted engineering time

« Delayed project schedules

* Missing ...product architecture

» Late discovery of integration problems
« MBSE black eye...

Choose tools that include/support standard processes (the more

OOTB the better)

» Define/Train on processes

» Show how tools support the processes,

» Give users/projects a chance to share their experiences
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The value of continuous integration
The impact of managing system interfaces and interactions across product development
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“It IS not nhecessary to change,
survival Is not mandatory”



We can help you with change...
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See also INCOSE YouTube Channel for TED/Lightning version (https://www.youtube.com/watch?v=2XsUARD7MQE&t=29s)
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