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Using Cosimulation to Develop and Test
Against Reference Systems 

Or: Lazy People’s Guide to Writing Test Benches
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What do we usually do?

Test on Target
📟⮔

Write code
🐞

Write VCs
and tests
🪲

Run tests
▶️

🐛
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Why this sucks

● VHDL is awful for verification
● Verification components usually implement things that already 

exist (network protocols, busses, checksums, …)
● Takes a lot of time and money

          🤦‍♂️♻️ ➡ 🕙🤑🚫
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So what can we do about it?

● Write in a language that was intended for writing software
● Reuse existing / reference implementations
● Even has the advantage of using proven-in-use code

● Possibly even the actual application target
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Example: Ethernet

● Need: MAC, IP, ARP, TCP, HTTP, …
● Wouldn’t it be nice if we could just

test:~$ curl http://fpga/test

and have all that work already done for us?
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Well, we can: Python + Cocotb

● Just a way to write test benches for VHDL designs in Python
● But:

● Writing in Python is like giving our test bench superpowers
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Back to Ethernet: What can we do?

● Python allows us to tap a real network card!
self.macdev=socket.socket(..., socket.SOCK_RAW, ...)
self.macdev.bind((“eth0”, 0))

● Now just forward every packet to VHDL
r = self.macdev.recv(2000)
await self.eth_tx.send(ETH_HEAD + r)

● And vice versa:
frame = await self.eth_rx.queue.get()
self.macdev.send(frame)

🤯
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How to script real hardware?

● We don’t! We just create a separate environment for the test
ip link add dev veth1 type veth peer name veth2
ip link set up veth1
ip link set up veth2
ip addr add 192.168.2.1/24 dev veth1
ip link set promisc on dev veth2

● Now we just use that for our tests
ping -I veth1 192.168.2.2

🖧🖵
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Demo time!
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Let’s recap

● Save cost and time
● Get higher quality tests
● Have happy engineers

● 💰💰💰
 💰 Profit! 💰
💰💰💰



Dec 27, 2022 notsyncing.net 11

Additional resources

● Slides: https://notsyncing.net/?p=blog&b=2022.cocotb-hw-cosim
● Ethernet demo: https://git.notsyncing.net/fpga/trashernet
● Questions?

● Markus (@m42uko) <markus@notsyncing.net>

● Released under: Creative Commons CC-BY-NC-SA

https://notsyncing.net/?p=blog&b=2022.cocotb-hw-cosim
https://git.notsyncing.net/fpga/trashernet
mailto:markus@notsyncing.net
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