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Devices are getting large 
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We are not getting better at designing 
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We cannot keep designing as we 
have been.

"Insanity is doing the same thing over 
and over again and expecting different 
results."



Adiuvo Model Based Flow 
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Adiuvo has completed two projects recently for Space Industry using model-based 
techniques. What we have seen is on time development and fewer bugs. 

Applications 
1. Space Imager based around PolarFire and SAM71RH– Complex image sensor 

interface, DDR4, Binning, Frame Subtraction, Output over Serdes – Adiuvo 
developed FPGA and SW applications.

2. Terrestrial / Space Laser Communications based around Xilinx MPSoC – 
Camera Interfacing, Image Processing, Spot detection, Histograms etc. Adiuvo 
Developed FPGA and SW.

Recently shared with a Adiuvo Client to help with their PolarFire Project 



Camera Development  Project 
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SAM71RH

PolarFire – Imager FPGA Test Bed 

Zynq MPSoC Frame Grabber



Adiuvo Model Based Flow
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Adiuvo Model Based Flow
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Basis of the model-based flow is an internally based architecting tool 

Our workflow typically starts with us developing a ‘system level’ model that allows 
us to explore issues at the system level and to help us understand the context in 
which the FPGA is operating.

We can use that model for design reviews e.g. SRR / PDR and get customer buy in 
to the solution 

Robust design that traces directly back to our requirements and also to the higher-
level system design

Adiuvo has invested heavily in the ability to code generate the SysML model 



Context Diagram
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Enter Requirements 
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System Model - Behavior – FPGA  & SW
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System Model – Sequences 
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FPGA Context
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FPGA Top Level

Constituent Block

FPGA Ports



FPGA Context
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Trace FPGA Blocks to
Requirements  



FPGA Architecture  - Project One
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Interface aware

AXI4
AXILite
Serdes
Custom – Logic 

Define in interface 
diagram



FPGA Architecture – Project One 
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FPGA Architecture – Project Two
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Code Generation 
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SysML code generation - XML from EA then Python
• Generates VHDL 

• All interfaces are created as per definition 
• Registers inserted where defined in model
• AXI Networks implemented using Adiuvo Interconnects (Technology Ind)
• Pulls in Adiuvo IP blocks

• Generates ModelSim Compile scripts 

• Generate ICD – C, Python, VHDL, SystemVerilog and CSV



Code Generation - HDL
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Top Level
Holes to Fill in Simulink 

AXI(S) Slice IP 
Register End Point IP



What does the Code Look Like?

© Adiuvo Engineering and Training, Ltd. 2020 21



Simulink HDL Coder – Frame Subtraction 
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Simulink HDL Coder – Histogram
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What does HDL Code OP look like?
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Conclusion & Wrap Up
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• Model Based approach is helping on time delivery & quality of design
• Major benefit is functionality designed and verified in single environment of 

Simulink. 

• Code is portable frees us from Vendor – Which HLS would not do. 

• Need to decide on what we do with Adiuvo FPGA Architect tool
• Develop, Open Source, Keep as internal advantage!

• Question? 



www.adiuvoengineering.com

info@adiuvoengineering.com
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