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Technology Motivation
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ÅDoD systems are increasingly complex and 
challenge human cognitive and organizational 
abilities. We are now combining those systems 
into System of Systems.
ïEngineering model flexibility & robustness.

ïReuse of models.

ïSoS requirements expression and flowdown.

ïDiscovering unforeseen behavior through trade studies. 

ïUnderstanding complex results.

ïAccurate simulations, well before we commit.

ïHandling highly scaled simulation problems ïñdigital 
twinò.



The Basics

Simulation

SystemVerilog

SoS
Reaper SoS

System
MQ-9 Aircraft

Subsystem
GBU

Subsystem
SAR

Subsystem
FLIR

System
Ground Control

Subsystem
Mission

System
Satellite

Subsystem
Communications 

Simulating the SoS

Creating SoS from Systems

Creating Systems

from Subsystems

Models from 1st Principles



System Computation Platform
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Infrastructure for building 

complex systems

for simulation

Our approach is to fix weaknesses in the 3 key areas



3 Core Elements & Workflow
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System Builder-- User interface for creating new 

system models.

System Simulator-- SystemVerilog simulation 

engine for system model execution and results.

Eqn. Based Model Creator-- Simultaneous 

equation solver for creating new engineering 

models for subsystems.
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New Capability



Example Problem
An MQ-9 Reaper flies to a target zone and collects sensor data. 

It identifies a missile site, destroys it and returns to base. The 

aircraft is equipped with SAR, FLIR, and GBU as part of its 

system. The ground control station (GCS) controls mission 

parameters and determines probability of kill. A satellite 

handles communications between the two.


