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MOTIVATION OVERVIEW

Low level software-based tests are increasingly used for Sleipnir

functional verification of complex SOCs.
YAML |

Stimulus randomization for C/C++ tests continues to be a [PrEpreERSser !"1
challenge.

We present a python library that can randomize complex : ;:z:mld
C/C++ data types based on constraints and distributions Compiled | -
and a C++ library to efficiently consume it. Eifs

Proven to save developer time and improve verification
quality.

KEY IDEA EXAMPLE

C Code ELF + C Iibrary #include <stdio.h> \ _ Wi(;]th: 1
DWARF B // Define the Frame struct height: 94

Stimulus struct Frame { depth: 42
struct . binaries Pkt* int width; num_frames:

union get_pkt( int height; width: 55
DIE extract ) int depth; height: 39

C] B B .. C] int count; depth: 78
+ + IS num_frames:

Equivalent DV test sleipnir:

PyvsC Human num_frames: 8

r objects #* Vs i . .
Use j readable Simulation constraints_frames: INIT_TEST()
input + v" Emulation small_height: frame.height < 128

' (debug) v Validation odd_width_only: frame.width[@] == RUN_TEST()
@ — RandomlzeF @ @ frame* fr =
get_next_frame()
push_q(fr)

l= YAML B Binary @ C/C++ @ Python CLEANUP_TEST()

RESULTS REFERENCES

Successfully used by SS and SoC level DV teams for multiple projects.
Top 3 outcomes with their corresponding impact listed below:

Outcome Impact . J George, ] Mackenzie, “DatagenDV: Python Constrained Random Test

Enable complex constraints that dictate 10x Stimulus Framework”, DVCon 2023

generation of valid, randomized samples of 1,6 randomized test cases in . M. Ballance, “PyVSC: SystemVerilog-Style Constraints, and Coverage in
C data types. end-end test cases. Python” Workshop on Open-Source EDA Technology (WOSET), 2020.

Enable efficient C++ tests to exercise the 35% . DWARF Debugging Information Format Committee, “DWARF
Debugging Standard,” [Online] Available: DWARF Debugging

design that work in simulation emulation PR P
reduction in simulation time Information Format (dwarfstd.org)

and validation platforms. due to efficient tests.

. M. Ballance, “PyVSC Documentation,” 2024. [Online]. Available:

Gocy https://pyvsc.readthedocs.io/en/latest

Help maintain single source of truth (SSOT) =
tests when design changes
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