xcelium user guide

xcelium user guide provides a comprehensive overview of the Xcelium simulation platform,
designed to facilitate efficient digital design verification. This guide covers everything from
installation prerequisites to advanced debugging techniques, ensuring users can maximize the
benefits of Xcelium’s powerful simulation capabilities. Whether new to the tool or seeking to deepen
existing knowledge, this user guide offers detailed instructions and best practices for leveraging
Xcelium's features. Key topics include environment setup, simulation execution, waveform analysis,
and integration with verification methodologies. Additionally, the guide highlights optimization
strategies to improve simulation performance and troubleshoot common issues. The following
sections outline the essential components of the Xcelium user guide for an organized learning
experience.

e Getting Started with Xcelium

e Setting Up the Simulation Environment
e Running Simulations in Xcelium

e Debugging and Waveform Analysis

e Advanced Features and Optimization

e Integration with Verification Methodologies

Getting Started with Xcelium

The first step in utilizing the Xcelium simulation platform effectively is understanding its core
purpose and system requirements. Xcelium is a comprehensive digital simulation tool widely used in
integrated circuit design verification. It supports multiple hardware description languages including
Verilog, SystemVerilog, and VHDL, enabling broad applicability across various projects. This section
introduces users to the software’s installation process, licensing requirements, and initial
configuration steps to ensure a smooth start.

Installation and Licensing

Proper installation of Xcelium requires adherence to specific system prerequisites such as supported
operating systems and hardware specifications. The software is typically distributed with a license
that governs usage limits and feature access. Users must ensure valid license files are correctly
installed and configured. The installation process involves running setup scripts, verifying
environment variables, and validating license connectivity. Troubleshooting common installation
issues is also covered to minimize downtime.



Overview of User Interface

Once installed, users interact with Xcelium primarily through command-line interfaces and optional
graphical tools. Understanding the command syntax and available options is critical for effective
simulation management. The guide explains how to invoke simulation commands, manage project
files, and utilize built-in help features. Additionally, users are introduced to the graphical waveform
viewer, which aids in visual analysis of simulation outputs.

Setting Up the Simulation Environment

Creating a correctly configured simulation environment is essential for accurate and efficient
verification. This section details the preparation of source files, libraries, and configuration scripts
required to run simulations in Xcelium. It emphasizes the importance of organizing project
directories and setting environment variables to streamline workflow.

Preparing Design and Testbench Files

Design and testbench files must be organized and compatible with Xcelium’s compilation
requirements. This includes proper coding styles, file naming conventions, and the inclusion of
necessary dependencies. Users should verify that all files are syntactically correct and conform to
the target hardware description languages. The guide also discusses how to manage multiple source
files and hierarchical project structures effectively.

Configuring Simulation Parameters

Simulation behavior is controlled through various parameters such as timescale, simulation
duration, and randomization seeds. Xcelium user guide explains how to set these parameters in
configuration files or via command-line options. Proper configuration ensures simulations run under
expected conditions and produce meaningful results. Users are encouraged to document
configurations for reproducibility and debugging purposes.

Running Simulations in Xcelium

Executing simulations is the core functionality of the Xcelium platform. This section outlines the
steps to compile, elaborate, and simulate digital designs using the tool. It discusses common
commands, flags, and options that influence simulation outcomes and performance. Users are
guided through typical simulation workflows tailored to different verification scenarios.

Compilation and Elaboration

Xcelium requires compiling source files into an intermediate representation before simulation. This
process includes syntax checking, elaboration of design hierarchy, and linking of modules. The guide
details command-line instructions for compiling various hardware description languages and
resolving dependency issues. Users learn how to interpret compilation logs and address errors



promptly.

Starting and Controlling Simulations

After successful compilation, simulations can be launched with specific runtime options. Users can
control simulation execution through commands that start, pause, resume, or terminate runs. The
guide describes how to specify simulation duration, enable waveform dumping, and utilize seed
values for randomized tests. Additionally, instructions on batch mode and interactive simulation
modes are provided to accommodate different user preferences.

Debugging and Waveform Analysis

Debugging is a critical aspect of verification, and Xcelium offers robust tools for identifying and
resolving design issues. This section introduces techniques for analyzing simulation results and
interpreting waveform data. Users are equipped with methods to isolate problems and verify design
behavior against specifications.

Using the Waveform Viewer

The waveform viewer in Xcelium presents signal activity graphically over simulation time. Users can
zoom, pan, and cursor through waveforms to examine signal transitions and timing relationships.
The guide describes how to customize waveform displays, add or remove signals, and export
waveform data for reporting purposes. Effective waveform analysis helps in pinpointing functional
errors and timing violations.

Common Debugging Techniques

Effective debugging in Xcelium involves strategies such as assertion checking, message logging, and
breakpoints. The guide covers how to implement assertions within the design code and interpret
assertion failures during simulation. Users learn to utilize message controls for informative logging
and employ breakpoints to halt simulation at critical events. Combining these techniques accelerates
root cause analysis and design correction.

Advanced Features and Optimization

Xcelium includes advanced functionalities designed to enhance productivity and simulation
efficiency. This section explores features such as parallel simulation, coverage-driven verification,
and performance tuning. Users gain insights into leveraging these capabilities to handle complex
verification tasks and reduce runtime.



Parallel and Distributed Simulation

To accelerate simulation times, Xcelium supports parallel execution across multiple CPU cores or
distributed computing environments. The guide explains how to configure parallel simulation
settings, manage resource allocation, and interpret parallel run statistics. Proper use of parallelism
can significantly reduce verification cycles for large designs.

Coverage Analysis and Reporting

Coverage-driven verification ensures thorough testing by measuring exercised design functionality.
Xcelium provides coverage metrics such as code coverage, functional coverage, and assertion
coverage. Users are instructed on enabling coverage collection, analyzing coverage reports, and
identifying gaps in verification. These features support comprehensive validation and compliance
with quality standards.

Integration with Verification Methodologies

Xcelium seamlessly integrates with popular verification methodologies and environments such as
UVM (Universal Verification Methodology) and SystemVerilog assertions. This section details how to
incorporate these frameworks into Xcelium workflows to enhance verification rigor and automation.

Using UVM in Xcelium

UVM is a standardized methodology for building reusable and scalable verification environments.
The guide describes how to compile and run UVM testbenches in Xcelium, manage configuration
objects, and utilize factory overrides. Leveraging UVM within Xcelium enables systematic test
development and improved maintainability.

SystemVerilog Assertions and Functional Coverage

SystemVerilog assertions provide a mechanism for specifying expected design behavior and
detecting violations during simulation. Xcelium supports rich assertion constructs and integrates
assertion checking with coverage analysis. This section explains how to write effective assertions,
enable assertion compilation, and interpret assertion reports within the simulation environment.

Automation and Scripting Support

Xcelium supports automation through scripting languages such as Tcl and Python, enabling users to
customize simulation workflows and integrate with external tools. The guide outlines scripting
interfaces, command extensions, and examples of automation scripts that facilitate batch processing,
regression testing, and report generation.

e Prepare design and testbench files in organized directories



¢ Configure simulation parameters for accurate test conditions

e Compile sources with appropriate language standards and flags

e Run simulations with control over start, stop, and restart options

« Utilize waveform viewer tools for detailed signal analysis

e Implement assertions and coverage metrics for thorough verification
e Leverage parallel simulation to optimize runtime performance

e Integrate with UVM and scripting for scalable verification flows

Frequently Asked Questions

What is the Xcelium User Guide used for?

The Xcelium User Guide provides comprehensive instructions and best practices for using the
Xcelium Logic Simulator, including setup, simulation flows, debugging, and performance
optimization.

How can I start a basic simulation using Xcelium as explained
in the User Guide?

According to the Xcelium User Guide, to start a basic simulation, you need to compile your design
files using the xrun command, specify your testbench and design files, and then run the simulation
with appropriate flags for your environment.

Does the Xcelium User Guide cover debugging techniques?

Yes, the Xcelium User Guide includes detailed sections on debugging techniques such as using
waveform viewers, setting breakpoints, using interactive debugging commands, and analyzing
simulation logs to identify issues.

How does the Xcelium User Guide recommend improving
simulation performance?

The guide recommends several methods to improve simulation performance, including enabling
multi-threading, using incremental compile options, optimizing testbench code, and leveraging
coverage-driven simulation features.

Where can I find examples or tutorials within the Xcelium



User Guide?

The Xcelium User Guide contains example scripts and step-by-step tutorials in dedicated sections to
help users understand common simulation tasks and effectively use various features of the tool.

Additional Resources

1. Xcelium User Guide: Mastering Digital Verification

This comprehensive guide provides an in-depth understanding of the Xcelium simulation platform. It
covers the essential features and workflows for digital verification engineers, including testbench
development and advanced debugging techniques. Readers will learn how to optimize simulation
performance and integrate Xcelium with other verification tools.

2. Practical Xcelium: Techniques for Efficient Verification

Focused on practical applications, this book offers step-by-step instructions for using Xcelium in
real-world verification projects. It includes tips on scripting, automation, and harnessing Xcelium'’s
unique capabilities to speed up design verification cycles. Engineers will find valuable insights into
best practices and troubleshooting.

3. Advanced Debugging with Xcelium Simulator

This title delves into the powerful debugging features of the Xcelium simulator. It explains how to
effectively utilize waveforms, assertions, and coverage analysis to identify and resolve design issues
quickly. The book is ideal for verification professionals seeking to enhance their debugging skills
with Xcelium.

4. SystemVerilog and Xcelium: A User's Companion

Combining SystemVerilog language concepts with Xcelium’s simulation environment, this book
guides users through writing and simulating robust testbenches. It highlights how Xcelium supports
advanced SystemVerilog features and provides examples to maximize verification productivity.

5. Optimizing Verification Workflows with Xcelium

This book explores strategies to streamline verification processes using Xcelium’s tools and features.
It covers environment setup, parallel simulation, and integration with continuous integration
systems. Readers will learn how to reduce simulation times and improve verification throughput.

6. Xcelium for FPGA Verification Engineers

Tailored for FPGA developers, this guide explains how Xcelium can be leveraged for FPGA
verification tasks. It discusses simulation setup, testbench creation, and handling FPGA-specific
design elements. The book also offers tips on co-simulation and timing analysis within Xcelium.

7. Introduction to Xcelium: A Beginner’s Guide

Designed for newcomers, this book introduces the fundamentals of the Xcelium simulator and its
user interface. It walks readers through initial setup, running simple simulations, and interpreting
results. The clear explanations make it an excellent starting point for engineers new to digital
simulation.

8. Automating Verification with Xcelium and Tcl Scripting

This title focuses on leveraging Tcl scripting to automate and customize verification tasks in
Xcelium. It covers script writing, environment configuration, and batch simulation techniques.
Readers will gain the skills to create reusable and efficient verification flows.



9. Coverage-Driven Verification Using Xcelium

This book addresses the implementation of coverage-driven verification methodologies using the
Xcelium platform. It explains how to collect and analyze coverage metrics to ensure thorough testing
of designs. Verification engineers will find guidance on improving verification quality and
completeness with Xcelium.
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