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Bug detection machine

You Automatic

Verification AppCloud
Your RTL
design 

configuration find bugs doneUpload 
design to 
cloud 

Results

fix & rerun

Learn how to use Large 
Language Models to 
automate

Learn best practices on 
implementing a formal 
friendly RISC-V AIP Learn how to 

establish a modern 
CI/CD flow 
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Bug detection machine

1) How to deal with common blocks
2)Free your schedule if you’re an expert
3)Why the cloud makes formal feasible 
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The jack of all trades! 

Large Language 
Model
(LLM)

simple idea in complex solution out

This creates a lot of 
noise
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Smart prompting

LLM

Design Under Test 
(DUT)

Verification Apps 
Library

Verification App
Instance

Dear LLVM:
• Figure out what the design does
• Select the verification apps from the library
• Connect everything together 
• Create a loadscript
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Example

Large Language 
Model
(LLM)

Verification Apps 
Library

Verification Wrapper
Ambiguous DUT

What does it do?

Smart Prompt
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What's the buzz about CI/CD
And how does that fit into hardware world?

We need two items: 
▪ Unit tests
▪ Pipelines 

Software CI/CD

We need two items: 
▪ Formal Properties
▪ Pipelines 

Hardware CI/CD
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Unit Tests vs Formal Properties

Software Unit Test Hardware Formal Property

▪ Checks specific situation
▪ A bug in accelerating by 40 cannot be 

caught

▪ Checks a behavior
▪ Any bug in acceleration can be caught
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Formal is different than Unit Testing!
How does a good and a bad formal property look like?

JAL: Jump and Link instruction 

Very high complexity 
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Formal is different than Unit Testing!
How does a good and a bad formal property look like?

JAL: Jump and Link instruction 
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Piecing it all together

Formal RISC-V ISA

DUT

Symbolic 
Sequence

check

checkout ARMs paper on formal ISA for more info

… , add, load, branch, store, …. 
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ReleaseStatic Checks Formal 
Coverage

Compile and 
Auto 

Configuration

Single instruction 
checks

Instruction 1

Single instruction 
checks

Instruction 2

Single instruction 
checks

Instruction N

Single instruction 
checks

Instruction 3

Multi instructions 
checks

Instruction 1

Multi instructions 
checks

Instruction 2

Multi instructions 
checks

Instruction N

Multi instructions 
checks

Instruction 3
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Results/Benchmarks
How much time does it take to setup and find the first bug?

Setup Time < 1 hour on most cores 

< 5 min after setup

Any 3 instructions 1hr to 12hr 

Time to first bug

Average time per 
instruction
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Make sure you get your AIP quick!

AIP

RTL DUT

SHA 512 Model LUBIS

LLM

DoneFailRTL BUG?

executable model in-house tool

VC Formal
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The generated assertion

16



ABOUT US
We are helping our customers find simulation-resistant and corner-case bugs in 

high-risk silicon design or IP blocks

LUBIS on cloud enables you to:   

1 Reach your silicon design verification goals faster 

Uncover hard to find functional bugs in your design

Stay within your budget and tape-out schedule

2

3

Team 20+

Kaiserslautern, 
Germany

We love formal
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Demo
riscifier.lubis-eda.com
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Setup
< 5 min 

Creates a new project

Integrate right into your infrastructure

Hit when done

Click after each step
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Configure
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AIP selection
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AIP selection
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AIP config
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Post setup

Debugging

Project overview
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Bug detection machine

1) Everyone: Verify your common blocks!

2) You’re an expert? Don’t do repeating tasks. 

3) Use a cloud to make formal scale 
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Questions?
Follow us to get notified on news about: services, formal training, software or the 

crypto hashing algorithms

Tobias Ludwig
CEO

Email: 

Web:

Tobias.ludwig@lubis-eda.com

www.lubis-eda.com

LinkedIn
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