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Motivation

• Increasing requirements of ASIC designs
• Handle complexity and project risk with HW/SW co-design

• Demanding time-to-market goals 
• HW and SW must be developed in parallel

• Different development teams, platforms and tools

• Reuse between domains necessary to reach time-to-market goals
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Motivation

Software Development 
• Testing with a virtual prototype (e.g. SystemC)

• Model with a higher abstraction level for early availability

Hardware Development 
• RTL Simulation e.g. in Specman testbenches

Framework targets
• Easy and flexible access to SystemC and RTL simulation for SW development

• Facilitate reuse of test stimuli between both simulation platforms
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Overview of the proposed Framework

• Common Python interface to SystemC and RTL top-level simulation
• Allows scripted host interaction and simulation control
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Overview of the proposed Framework

• Common API Methods:
• read(address, length)

• read_dbg(address, length)

• write(address, [list of data])

• register_cb_int*(callback_func)

• log(message)

• wait(time, uint)

• wait_until(time_s)

• …
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Python Test – SystemC Model API in Detail

• Testbench embeds a Python interpreter 

• Test scripts are passed as an argument to the executable model
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Python Test – SystemC Model API in Detail

Benefits of embedding Python in a SystemC testbench:

• Change test stimuli without recompiling the model

• Free from license cost

• Host machine independent

• Modelling of the virtual prototype is not limited by certain libraries
• EDA SystemC simulators require specific SystemC versions to be used

• High simulation performance compared to EDA SystemC simulators
• Experiments showed that simulation with Xcelium is >5 times slower
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Python Test – Specman API in Detail

• Implemented as a generic Python Test Case (PyTC)  package

• Uses Specman built-in Python interface
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Python Test – Specman API in Detail

• Using queues for interthread
communication in Python

• Specman/Python communicate via 
common data structs/classes
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Python Test – Specman API in Detail

Benefits of using the PyTC package:

• Reuse of test stimuli from SystemC model

• Access to RTL simulation for engineers without Specman knowledge

• Adapt test stimuli without recompilation

• Low integration effort in Specman testbenches

Overhead due to language crossing determined in experiments: 
• 100   operations → 0.4% more simulation time

• 1000 operations → 2.0% more simulation time 
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Application results

Python Test - SystemC API
• Used in several sensor projects

• Free of license costs, workstation independent

• Established as a flexible platform for software development and regression

Python Test - Specman API 
• PyTC integration successfully validated in various development environments

• Used in ongoing ASIC projects→ project evaluation pending
• High reuse expected for tests with equal testbench constraints
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Summary

• Python Test APIs for scripted host interaction and simulation control

• Usage of both APIs enables efficient software testing methodology
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Questions


