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What is Whisper?

• Open-Source RISC-V Instruction Set Simulator (ISS)
• Initially developed by Western Digital for SweRV Core Project
• Support different RISC-V Ext.
• Serve as Golden reference model for RISC-V
• API Supports for debugging and analysis

We extend our gratitude to Joe Rahmeh for being one of the main contributors to the 'whisper' repository, a pivotal resource available on 
GitHub (https://github.com/chipsalliance/). 

https://github.com/chipsalliance/


Core-level Verification Block-level Verification

CPU Verification Methodology Comparison

VS Advantages :
• Rapid Compilation Times
• Enhanced Test Control Precision 
• Easier Debugging 
• Straightforward to bring up new 

features
Challenges :
• Require more TB knowledges
• Intensive Bus Functional Model (BFM) 

Demands

Advantages:
• Streamlined Testbench Architecture
• Straightforward Architectural Verification
• Assembly Tests are reusable cross projects

Challenges:
• Complex Debugging Process
• Limited Stimulus Control 
• Not Easy for new features bring-up
• More complex Micro-Arch Verification



Traditional Block-level TB for Load Store Unit
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UVM Testbench for Load and Store Unit 
Not friendly for RTL 
designer to bring up new 
features.

Complicated and High 
maintenance cost.



Block-level Testbench using Whisper

Load and Store 
Unit RTL

OOO Scheduler 
BFMUVM Sequence

DUT

Share 
Cache 
BFM

Whisper Checking

Random Control 

Assembly
ELF

Whisper
ISS

Use Whisper as Stimulus

Use Whisper as Checker

Shared Memory 
Model

Assembly
ELF



DPI Functions Whisper supports



Assembly in ELF Format
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Why doing that?

Whisper can be the missing parts of your unit testbench
- Decoding the Instructions
- Data Value calculation
- Memory Model for checking
- Any architectural states
……



Whisper Memory Consistency Model (MCM)
• Whisper supports the Memory 

Consistency Modeling
• Checking 13 Preserved Program 

Order (PPO) rules for RISC-V 
Weak Memory Ordering 
(RVWMO)
• Can be adopted at the block-level 

testbench with multiple LS unit 
testbench architecture



How to check MCM in the testbench using Whisper
1: Time Stamp when the Load data is visible
2: Time Stamp when the Load is Retired

1: Time Stamp when the Store data is into 
Merge Buffer
2: Time Stamp when the Store data is drained 
out of Merge Buffer
3: Time Stamp when the Store is Retired
4: Time Stamp of bypass if the Store is 
reaching IO/uncacheable/AMO



Multiple LS units with Shared Cache
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Whisper Python Interface 
Load Configuration

Load ELF File

Create object for Hart 0
Step Instruction

Peek CSR Value

Peek Scalar Register Value

Peek Vector Register Value

Poke Register Value
We extend our gratitude to Jiahan Zhang for his support for Whisper Python Interface.



Test Generation using Whisper 

Syntax Check Semantic Check Coverage Feedback



Summary
Integration of Whisper in Block-Level Testbench
• Used as Stimulus:

- Empowering RTL Designers with new capabilities
- Shorten the development cycle during the features bring-up

• Used as Checker:
- Inherently used for End-to-End checker
- Memory consistency checking at block-level

• Applying Whisper with LLM for test generation:
- Narrative Test Scenarios converted into Assembly test
- Open-source or In-house LLM will be investigated in the future



Thank you for Listening



Questions


