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Risks of Functional Allocation Overloading Electronics
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Then Soon?Now



Decomposed Architecture

Future State: Commonality Across Workflows, System-to-Silicon

Recomposed Verification



Domain specific tools can 
potentially be any design and 
verification toolset

Bottom-up approach: 
Implement VCPs for what is 
simulated today

Enabling the ASoT can be 
domain independent and non-
ECAD specific

Domain specific tools will likely 
need automation to increase 
efficiency / reduce cycle time

A Solution Pattern Implementation Consists of both Domain Independent (ASoT) 
and Domain/Sub-domain Dependent Workflow Components and Tools
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Requirement Allocation Example
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Most modern method and 
tooling with most advanced 
refinement capabilities 

Guides the user to assure 
models are correct and well 
formed

Siemens selected 
Arcadia/Capella as basis for 
System Modeling Workbench

CAD/CAE style of underlying 
data model

ARCADIA/Capella Uniquely Addresses Continuous Decomposition

Page 7



Sub-system transition
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Logical Architecture

SysML v2 concrete 
syntax

Generative

Path to Standards Conformance: 
Working toward Capella Generative SysML V2 Concrete Syntax



SysML V2 Example
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Allocatable Electronics Performance Levels
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2. SoC Dependent S/W 
(e.g. CUDA, Assembler) 

4. H/W Accelerator Plus 
Embedded Processor IP and 
Dependent S/W

1. SoC INDEPENDENT s/w

3. Embedded Processor IP 
Dependent S/W 

5. Native H/W Acceleration



Architecture Design Options are Expanding Exponentially
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Architecture Exploration by Transaction Level Simulation;
System-to-Silicon

Ethernet Bandwidth Performance

CPU Utilization

Dynamic Transaction 
Analysis



Architecture Analysis Example
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Verification Capture Point Example
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Architecture Implementation; 
Interoperable PCB Flow

System 
Behavior 
Analysis 

PCB Level 
Analysis

https://splm.sharepoint.com/sites/CommonAIMInitiative/Shared%20Documents/Planning/White%20Paper%20-%20MBSE%20for%20Electronics/INCOSE2022/slides+videos/SMW%20to%20xSD%20-%20AH1.mp4


PCB Design Example
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How Do You Digitally Thread Design Verification? 



Verification Capture Point (VCP) Metamodel
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Creating a Verification Thread
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Digital Transformation is Enabled by Digital Twinning and Threading

Digital Thread: The authoritative technical data 
providing decision makers the right data at the right 
time across the system life cycle

Digital Twin: An integrated digital simulation, 
enabled by digital threading
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Hybrid Twinning in the Digital Design Cycle
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Algorithmic 
Functions 

Allocated for 
Implementation

O
ption 3

O
ption 4

O
ption 5

Automated Design Synthesis and Analysis
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Pure software on Embedded Processor IP

Hardware Accelerator + Processor IP
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Hardware 
Assisted Simulation

Virtual 
Platform

Future State: Seamless Heterogeneous 
Modeling Environment
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System Modeling Interconnect
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Summary and Next Steps

• Platforms for digitally threaded design and 
verification of electronics are being piloted.

• Initial results are encouraging, as traditionally 
siloed tools show seamless interoperable 
potential.

• Standards adoption (e.g. SysML V2, FMI, 
OSLC) offers promise to realize expansion 
into multi-vendor DTDV platforms.
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