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Why Systems Engineering?

SYSTEMS

ENGINEERING
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How is it Done Today?

System Modeling Tool Microsoft Visio

Microsoft Excel
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Requirements
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Model-Based E/E Architecture
Integration and deployment of system content into an E/E platform

Requirements

Functional Diagram E/E Architecture Diagram E/E Trade Study & Impact AnaIyS|s Downstream Value Creation
n
g — :3 l/
o oloioll
s @-
£ Software Electrical
Q
»
% ANy
Networks Electronics
Embellished EE Sub-System Single platform architecture for Real-time feedback on architecture Generation of downstream
Functional Connectivity NW/SW/Electrical and Electronic change against E/E KPIs implementation proposals
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Model Based Systems Engineering — MBSE

th
Sets up & verify models & requirements for downstream consumption MAY 28

Model-based systems engineering (MBSE) .
: ; " : Product Life Cycle (PLM)
is a methodology focused on creating and exploiting domain . : : .
- ] . tools provide project and process management throughout as one of its functions
models for information exchange between engineers

Project and Process
Management

The System V is widely
used to represent the
process flow across model
based engineering flows

A digital thread must connect
both all sequential elements of
the flow as products mature
from concept to utilization

and between collaborating

domains maturing in parallel
®

and can be divided into
three primary areas
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Model Based Systems Engineering — MBSE

MAY 28"

Sets up & verify models & requirements for downstream consumption

Capture requirements and create functional models for every included system

Model-based systems engineering (MBSE) Fn & non-Fn requirements for both hardware and software components
is a methodology focused on creating and exploiting domain Author/architect systems models in preferred system engineering tool e.g. SysML
models for information exchange between engineers Manage configurations and resultant BOMs. Orchestrate projects & processes

Feed verified implementation proposals downstream & simulate against requirements

Product Product Release
Planning Management

Function
Modelling

Multi Domain Traceability

Product Lifecycle Management - PLM
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Application Life Cycle Management, Software Implementation

A\
VvV

Systems Software

SW Architecture Networks Embedded Verification

E/E
System Models >’ _ > Manufacturin
y Architecture J

Requirements

Constraints Connectivity Harness Publications Service

Electrical

Data and Integrations

Product Life Cycle Management, MCAD, Electronics, Simulation
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Capital Systems Capture
Capture & Embellish
Functional Designs

Import functional designs from external sources (examples: SysML, UML) or capture directly

Capture implementation detail (examples: HW/SW, resource consumption, thermal footprint)
Previous projects (carryover) usually provide rich implementation data

Style diagrams to support preferences of different user communities

Store data formally as digital twin
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Capital Systems Modeler
unction Design Example & Traceability across Abst
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Designs Files Data Launch InfoHub  About
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HW Functions

Driver Function
SW Function
Shared Signals
Function Design
Trace & Navigate
Functions
Reference Blocks

Function Signals
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© [5]_WiringDesigns
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Besign  Symbols  Shared
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[ BalisticDevice_Status
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&) Envair_Pressure_Drv
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[ HousingTemp_Arr01
& HousingTemp_Array02
[ HousingTemp_Calc
- HousingTemp_Drv
© Blocks
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"L AirPressureRAW
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é mxAirPressureSI
L mxairTempS]
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<
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o
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Al
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Al

Design
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Build List
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Platform Design
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505 _Platform_Military: 1
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System Design
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Same Connectivity, Same Signal

SoS_SystemMillitary_D02:0
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System Design
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System Design
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Capital Systems Architect Check Debug Trace

|— Felett Count:0
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Enrich and Validate Functional Designs

Capital System Modeler MAY 28t

=] AudioHiFiRevB:With ANC:Audio - Capital Systems Architect SIEMENS - o X

» Break complex systems into subsystems
and functions

* Import and normalize functional designs
from external sources (examples: SysML,
UML) or capture directly

@_Hnusin‘rem,un_.- Housing Temp_Arr01
Criver 5] Hardware
Temeis 4D Temvann, G
T " - emp r! =
o
= S

« Capture implementation detail (examples:
HW/SW, resource consumption, thermal
footprint)

» Enrich functional system models:
Network Signals, Electrical Signals,

e

Mo — - Hardware, Power distribution
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Capital Systems Architecture

[=} 77 Allocation

Capture Topology; Allocate Functions & Signals To Resources @ Aloonety AinsPropey

£ Option Allocate by Attribute/Property
|:—:|- | Attributes and Properties
— 4&] Device Pin Specification

— 4&] Device Specification

SIEMENS

SIEMENS AudiotiFi

— &) Message Conductor Specification

" & Signal Conductor Specification

[=} 7 Mapping

— & Map Signal/Message to Carrier and to Interface by Attribute/Property

— &) Map Signal/Message to Discrete Carrier and to Interface by Attribute/Property
" £z] Map Signal/Message to Interface by Attribute/Property

. ?' 0
e il Sw
? O
D j i i : o
s ——
. mre s
e
- | '-T— 7% i Do allocate functions with attribute/property matching Name = AxFanControl D.*
— +» Do allocate functions with attribute/property matching Name = Airlntake D *
e

5 7% i Do allocate functions with attribute/property matching Name = Component Name
: 7% 3 Don't allocate functions with attribute/property matching Sectional Area <= 15.00
7% 3 Don't allocate functions with attribute/property matching Thermal Qutput >= 90
* Diagram (1)

oy OSIER p———— ¥ e s a7 s mepn 0
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E
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Design Rule Checks

Function Design  Function Build List Logic Design Logic Build List

Associate Functions and Signals,
Validate and Optimize Architecture
Capital System Architect & Capital

O Incomplete signal/message
=] Consistency
(& Mismatched signal/message and carrier types

[ ] H
n : (& Multiplexed signal/message assigned to non-multiplexed carrier
S I S H & Pending checkdist items
i @ Unresolved comments

- . Mismatched carrier type and synthesize value
[ custom
[ 4 Component Assigned to a Non-Existent ICD
Extensions
., Area forecast exceeds capacity
I, Bandwidth forecast exceeds capacity
. Component missing role
I CPU forecast exceeds capacity
I, Flash forecast exceeds capacity
., RAM forecast exceeds capacity
., ROM forecast exceeds capacity
- ., Volume forecast exceeds capacity
I, Weight forecast exceeds capacity

Message Category Design/BuildList

Incomplete signal/message Sensor_PlatformDesign:1 EgnosRaw

Incomplete signal/message Sensor_PlatformDesign:1 SIGMAL3OL

Incomplete signal/message Sensor_PlatformDesign:1 MESSAGE400

Sensor_PlatformDesign: 1

Q%

Reset ‘ Run ‘ Cancel

* Reducing errors that pass to next phases of product engineering, the earlier an error is detected, the easiest to solve it.
» Create custom DRC to adapt to project needs
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Associate Functions and Signals, Validate and Optimize Architecture

Capital System Architect & Capital Insights

Platform ICD & Pin Name Ma...

FLIGHT_CONTROL

ANALOG-TO-CAN

PITOT_PRT
GNOS-Antenna

GNOS-Antenna

GNOS-Antenna
GPS-Antenna
GPS-Antenna
GPS-Antenna
GPS_AND_COMMS_PROCESSING
GPS_ANTENNA
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Key metrics display Compare different scenarios
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Splices used at
interconnections

Net
connections do

not specify 525 FEWIREL W= B DEV2

routes

Wires can not
be connected

DEV] ¢ M&EEE - NS S DEVD to > 2 pins e WIRESEEE,12VE

] Inlines are
Connections can be e e b

modified if multi-
term is preferred
Nets can be over splice

connected to >

up harnesses

Harness
Connectors
automatically
generated
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Integrated E/E System Development Process

Enrichments
Capture & enrich functional models . Eletwqu |SslgnalT
i i i e N ° ectrical Signals
with their requirements e + 279 | 1o Hardare
» Power Distribution

1,.

Develop EE Architecture

';" | e ;,| Network Signals
- Electrical Signals

SW Signals

IO Hardware

TRILE L e

Physical Metric Forecast (Space, Cost, Weight, Length)
Software Metric Forecast (RAM/ROM/FLS, Performance)
Network Metric Forecast (Load), Design Rule Checks

» Synthesize Logical Architectures
+ Within Physical Context (<< MCAD)
- Define Network & Ground Carriers r
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Importing Data From 3rd Party Modeling Tools
Plug & Socket Importing Data From Modeling Tools
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%CHDD-A'; Capital System Modeler MAY 28

AudioHiFiRevB:With ANC:Audio - Capital Systems Architect SIEMENS - x

BT Home Automate Workfiow Analysis Drawing Window

Layout +

Ribbon Heiper & g @retren | 0V
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G i NI oyl Breaking into System of Systems

Define individual blocks for each function
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Live Demo
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cCoT Capital System Modeler

MVIAY 28th
TECH DAY Value Provided

AudioHiF:RevB:With ANC:Audio - Capital Systems Architect SIEMENS - X

Obtain electrical systems from systems
e = design

= 0] _Wakthrough

i Simplify the design by dividing into
T | e S e individual systems

B Envar_Calc

&[0 Envar Tempsensor
@[ Envax_Temp_Drv

(Conirol UC

Import, create and manage functional
designs
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Place functions and signals into
components

Analyse platform design

Generate logical diagram

o | Comt s it | g it | s e | | e vt

SIEMENS
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TECH DAY Value Provided

Deploy functions and signals in
components and nets

Optimise the platform design

e e Provides implementations proposals
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ICD

Capital System
Architecture
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el Capital System

. MAY 287
TECH DAY Architecture to ICD

SIEMENS a

D — ICD creation from System Architecture

[Waw®

Otject Type

Update logic from ICD

Sensor_Patformasgn: 1:Overal (B Unassgnad - 1:0:Disgram

No furkbonal synchronzason required. All designs up 1o dae
Perfoming Rncional SyKRIONZIton agarm! 2 designs
Mo furwtonal synchronabon required. All designs Up to date.
Pectonming Rncional synChIonzation agarst 2 designs:
Mo furxtional synchronization required. All designs up to date

Pertorming Auncbonal synchionization agast 2 designs - -
e e n e r a e O I C a I a r am
5 e I S G
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TECH DAY Generation

SIEMENS a

Unassigned - 1:0:Diagram*

02_Platform Desgns

%5 POC
= [ Sencor_PladormDosgn
M sensor_Pratformdesgn:1
Overst
goal Designs

e ' | Generate logical diagram
automatically

0

& AUSLOGTOCAN
ABLOGTO-CN

¥ cf
UnallodiN

Mo furbonal synchonzabon required. All 5 up 10 date
Petonming Rncional SyINTONZINoN ag: designs.
Mo funetonal synchronzation required. All designs up to date
Pestonming Auncbonai anzation agars! 2 designs.
Mo furbonal synchronzaton requred. Al designs up to date
Pectonming funclional sychionzation aganst 2 desigrs.
No funtonal synchronizasion required. All designs up 1o date:

= e Keep Carrier data from CSA

Man Sy Metrics Toble Save ICD Commests Hotes Checliis

SIEMENS
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COT Pin Mapping and ICD
TECH DAY Creation T

5 n . I } { 1.3 |

MAY 28"

——-

» Display all the ICDs assigned to the
project QR_Qa =

« Assign CSA components to the ICD

[sa] Sensor_PlatformDesign:1:0verall*

Performing functional synchronization ag
No functional synchronization required. 4

H Compare ICD with Component

ICD: ANALOG-TO-CAN:a a ® Component: GPS_ANTENNA

Carrier/Signal Y Cable P/N Y Wire Color v

AMALOG-TO-CAM

AZC CANT_1

AZC_CAN1_2 GPS_ANT_SIGMAL

GYRO_SIGNALS GPS_ANT_SIGNAL (3

PITOT_SIGHALS

GYRO_SIGNALS [
PITOT_SIGNALS [

ANALOG-TO-CAN

* Compare ICD with CSA Component «  Modify CSA pin name to Device pin name
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Create a
Functional
Design from
ICDs

Platform Function Insight ICD &Pin Name Management pathways

— — = 3
& & & @l | 8- B

ICD Open/ Save / Component Ed|t/Delete. Refresh
Assionment Revise ICD and ICD Component Pin ICD data
. Visualization Assignment
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= - D v | = TR Properties =4 Pathway . . nerate Styles iy a -~
W~ New | H -~ ol Break AutoMap will map pins based VSR R
™ savesicD on matching Component
5. SaveAsICD . .
- B Budtists Carrier/Signal name and ICD
= : COMP1 COMP2
& I ArchitectureDesignt Net/Wire name : :
- ArchitectureDesign1:-
] ] pr— o _ ) .
B Eiectrical Pin Details . BN 1CD Pin Details (ICD1:PN-ABC:C-61849) X L
Mode | Map ICD Pins (ICD1:-) ~ || & AutoMap ‘ C'? OO G? - a
Electrical Pin Name 57 Net v Carrier/Signal 57 Cable P/N v Wire Color v | PinName y Mated . 3 Nets/Wires g  PinName ¢ @ Q g H cse189 v
7% CR_Power CR_Power I CR_Power 3 C-61849:1
| ¥ K CRDatal CR_Data_1 =p CR Data Blue-White )(2_5 0 5
Platform | fur DATA-BUS - 3 C-61849:3 0 3
w_ | » X CRData2 . =p CR_Data BLUE x4 C-61840:4 0
@ 1, 7% CR_Data : Orange-White x5 C-61840:5 0 .
Name | » X CR Data Select desired ORANGE X6 e " Select desired
Al . .
101 e Component Green . R7 C-61849:7 0 ICD Pin
ata reern- e y
|EJ 2 2330 . . EESiA L xs C-61849:8 0
iy tlectrical Pin Name Brown-White X9 couss |
» X CR_Data} | Brown1 X 10 C-61849:10 0
QQ | r
Save Details Cancel

<

B} ArchitectureDesign 1:-:Diagram1*

Performing functional synchronization against design FunctionDesign1:-.
No functional synchronization required. All designs up to date.

L T T T I T

-
=)

man sync Metrics Tl @BMIEIRE [deDIemens 2025 | Capital PreSales

Il Bectrical Pin Detais E o ew [7 [rselected [4.24024 [ &
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Integrated E/E System Development Process

Enrichments
Capture & enrich functional models . Eletwqu |SslgnalT
i i i e N ° ectrical Signals
with their requirements e + 279 | 1o Hardare
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1,.

Develop EE Architecture

';" | e ;,| Network Signals
- Electrical Signals
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IO Hardware

TRILE L e

Physical Metric Forecast (Space, Cost, Weight, Length)
Software Metric Forecast (RAM/ROM/FLS, Performance)
Network Metric Forecast (Load), Design Rule Checks

» Synthesize Logical Architectures
+ Within Physical Context (<< MCAD)
- Define Network & Ground Carriers r
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Xcelerator

design realize optimize

Manyfacturin®

Capital Value Provided

Software as a Service enables the power of Xcelerator
in a more accessible, scalable and flexible form.

Automate

Minimize Human
Workflow

Complete End-
Mistakes

to-End Solution

SInAjeue-19N

Thanks for your attention
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