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SystemVerilog 3.1a IEEE 1800-2005

SystemVerilog 3.0

Verilog 2k

SystemVerilog Evolution
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The Path of SystemVerilog Adoption

SystemVerilog

Assertion

•Ad-hoc methodology

•Low entry barrier

•Low learning curve

SystemVerilog

Testbench

•New verification 
methodology

•Solve current 
testbench problems

SystemVerilog

Design

•Legacy design



Where is Novas for SystemVerilog?

SystemVerilog Assertions
Assertion acquisition 
Assertion visualization
Assertion debug
Assertion statistic

SystemVerilog Testbench
SVTB source code support 
VMM, AVM library support
Pre-simulation analysis and debug
Post-simulation analysis and debug

SystemVerilog Design
Same as Verilog design

Assertion 
Evaluation 

Engine
Complete 
Assertion 
and HDL 

waveform

Assertion 
Statistics

Assertion 
Analysis 

and debug

HDL 
debug



The Difficulties of SystemVerilog Testbench Debug

SystemVerilog Testbench is not a hardware design language
Software-like coding style

Declaration base instead of instance base
Function based debugging instead of signal based
Complex inheritance relations
Zero time call stack

Testbench specific coding style
Coverage
Constraint

When using a library 
How can I use library efficiently?
What does VMM and AVM provide?
Any tools that help to understand and use the libraries?
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OO = Reuse

Base class

Base vars

Base methods

Base class

Base vars

Base methods

Packet

cmd:   bit[3:0]
header:  mstruct

set_cmd (bit[3:0])

foo

vars

methods

ErrPkt

err:   bit[3:0]

show_err ()

Base class

Base vars

Base methods

Base classes for 
verification 

such as VMM



Verdi’s New SVTB Comprehension Window
(Early Access Version in 2008 Q1)
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SVTB Analysis Pane

SVTB Source Code 
Pane

Message/Log Pane

Declaration Based 
Hierarchy Browser



Details of SVTB Comprehension Window – Class View

Declaration Oriented
List all the class declarations 
in design

List all the members under 
class definition

Function, Constraint and 
Covergroup

With variable, function, 
constraint and cover points

Derived data member will be 
listed in different manner

$root

Package, program, interface, module

Class

Member

Class
Derived Member

Variable

Function

Derived Function

Class

Constraint

Derived Constraint

Class

Covergroup

Derived Covergroup

Class

Function

Variable

Constraint



Details of SVTB Comprehension Window – Class View

Display inheritance relationships
When you select classes, functions, constraints and covergroup
List inheritance history in tree view
Allow user to trace parent/child of selected item

Select on 
Class

List the inheritance 
relationship of the 
selected item



Select on 
constraint node

List the variables 
being constrained

The definition of the constraint

Details of SVTB Comprehension Window – Constraint 
View

Constraint list for 
selected variable

When you select 
variable
List the constraint 
factors that influence the 
variable

Constrained variables
When you select 
constraint node
List constraint definition 
under selected node



Details of SVTB Comprehension Window – Constraint 
View

Constraint list for 
selected variable

When you select 
variable
List the constraint 
factors that influence the 
variable

Constrained variables
When you select 
constraint node
List constraint definition 
under selected node

Select on 
variable

List the constraint 
factors influence the 
variable

Source code show the 
variable



Details of SVTB Comprehension Window – Source Code 
Pane

Provide source viewing and 
tracing capabilities

Get definition

Show calling

Expand macro dynamically
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Help

Source Code

SVTB Source Code 
Pane



Dumping for SVTB

SVTB dumping (Class dumping) (2007.07 Beta for VCS)
Use ordinary task ($fsdbDumpvars) to dump variables in class
Use Verdi’s Dynamic Data Browser to see the results



Dumping for SVTB

Dumping on logging (TBD)
Logging is widely used in SVTB
VMM provides vmm_log class
User have customized logging mechanism

When fatal/error log happens
Bug happens
The initial point for debugging

~~~~~~~~~~~~~
~~~~~~~~~~~~~
~~~~~~~~~~~~~
~~~~~~~~~~~~~
~~~~~~~~~~~~~
~~~~~~~~~~~~~
~~~~~~~~~~~~~
~~~~~~~~~~~~~
~~~~~~~~~~~~~
~~~~~~~~~~~~~
~~~~~~~~~~~~~
~~~~~~~~~~~~~

Simulation

LOG

LOG

Novas Dumping API

Novas Dumping API FSDB



VMM Library Support

FACT: VMM is SVTB
VMM library is encrypted

No source code to compile
Complex scenarios and tests based on VMM
Complex transaction-level tracing
Many methods and functions to chose from, in the VMM library

Through a partnership with Synopsys, Verdi now supports VMM (Today)
Designs based on VMM (even encrypted) can be imported
Hierarchy tree that reflects the VMM components
Designs with VMM can be traced
VMM blocks will be treated as black box (Macro)

Internal details not shown

Help user to use VMM more efficiently (Future)
List all available functions from VMM library
Help user to understand what function is used 

Provide more info on a function – its members and what it does for example
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Debugging Testbench with VMM

Allow user to import design with encrypted VMM
Pre-compiled VMM library included in Verdi 
package
Build the complete hierarchy tree for design 
comprehension
When VMM component selected, show empty 
source code
Easier to get definition from VMM library

Dumping
VPI used to dump SVTB data including VMM

<Encrypted File>

VMM-based
Source Code

VMM-based
Dumping

FSDB

SVTB /w
VMM

VCS 
(VPI)



Summary

Support import for popular libraries
VMM and AVM support available today

Brand new Testbench Browser to understand testbench
Software like declaration based hierarchy tree
Inheritance relationships for class and function
Easily to understand variable vs constraints (constraint vs. variables)

Static SVTB analysis
Simulator independent static SVTB comprehension and analysis
Popular SVTB libraries support

Simulation vs. SVTB debugging
Various dumping methods allow user to get desired simulation results
Coverage visualization and post simulation analysis

Comprehension Support
Help user to understand/use SVTB libraries efficiently
Encrypted VMM library will still see the header of function/class

17 Novas Software, Inc.


