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Welcome to volume 3, issue 1 of
Verification Avenue the Synopsys
technical bulletin for design and
verification engineers.

This issue marks our third year of pub-
lication. We now have several thousand
readers, most of whom have many
concerns about verification challenges.
We look forward to the issues of
Verification Avenuethat we will publish
in 2003 as an opportunity to address
these challenges with articles that show-
case the significant technology advances
in SynopsysO verification platform.

We are excited to announce the
availability of the much-anticipated
VCS?2 7.0, as well as the latest release
of Vera. Many of our customers are
already reaping the benefits of the
advanced algorithms in the new Vera
constraints solver and native support
of assertions in both VCS and Vera
(For more details please see the
product update section of this issue.)

To provide greater insight into this
yearOs hot verification topic, this issue
offers a discussion of the Accellera
language standard SystemVerilog N the
next generation language that unifies
design and verification languages.
Listening to many of our readerOs
concerns, Synopsys has committed
support for this language standard

and will continue to actively participate
in its development.

We are expandingVerification Avenue
to include useful articles created by
our partners. In this issue, an article
from Platform Computing describes a
case study of efficient server farm use
of VCS. We welcome your feedback on
this article as well as your suggestions
for other partner articles.

Finally, we want to draw your attention
to the Verification Seminar Series for
2003. We are offering this series to
those who would like to learn about
new verification methodologies that can
be used immediately. The Verification
Seminar Series agenda calls for a
morning session methodology
discussion followed by afternoon
tutorials. To make it easier for those
who wish to attend, we are offering
this seminar in more than 22 locations
worldwide. You can easily register via
the Internet. For more details, visit:

http://synopsys.com/news/events/
seminars/veri_sem.html

As always we appreciate and welcome
reader feedback.

Best regards,

Manoj Gandhi, senior vice president
and general manager
Verification Technology Group
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VCS 7.0 Product Update

VCS 7.0 — Now Available!

In January 2003, Synopsys released
the highly anticipated VCS 7.0 with
Smart Verification technologies to
address the ever-increasing functional
verification challenges. For a detailed
overview of Smart Verification, visit
http://www.smartverification.com.

VCS 7.0 incorporates advanced
verification technologies in a single
open platform to enable faster
verification with greater confidence.
New technologies in VCS include
native code generation support for
OpenVera™ assertions (OVA); native
support of a subset of OpenVera
testbench constructs; and a new
embedded coverage metric, Observed
Coverage (OBC).

Accessing VCS 7.0

To access this latest version of the
VCS simulator now, contact your local
Synopsys account team. Standard
customer notification will also be sent
out during the corporate wide rollout of
other Synopsys 2003.03 release products.

Package and License Review
Customers on maintenance will have
access to all VCS 7.0 Smart Verification
technologies at no additional cost.
New VCS licenses can be retrieved
on the Synopsys SolvNet online
knowledgebase at
http://www.solvhet.synopsys.com.

VCS MX 7.0 Product Update -
Mixed Language Simulation

Synopsys is pleased to announce the
release of VCS™ MX 70, a high perfor-
mance mixed-HDL simulator. This latest
release has many new features and func-
tionality along with improved performance.
The major new capabilities are:

Combined Line Coverage

You can now generate combined line
coverage for a mixed-HDL design. When
you simulate the design, you can enable
collecting line coverage information for
both the VHDL and the Verilog portion of
the design. The coverage information for
both languages will be reported in the same
report and can be viewed with Coverage
Metrics graphical window. You can also
continue to use other coverage metrics
such as FSM, toggle and conditional on
the Verilog portion of the design.

OpenVera™ Assertions (OVA)

You can now use OpenVera Assertions
with VCS MX for a mixed-HDL design.
OVA provide the ability to concisely
describe the intended behavior of your
design and monitor that behavior during
simulation. These same assertions can
drive your verification methodology
using the Vera testbench automation
tool and other verification products.

HDL Cross-Module-Reference (XMR)
You can use the “hdl_xmr" function or
system call (depending on whether
used in VHDL or Verilog) to access
objects from the other language. With
this capability, you can now read the
objects from one language layer of
the design and assign it to objects in
other languages layers. The cross-
module-reference provides more
flexibility — especially for designs
coded primarily in VHDL.

Other capabilities include: more user
friendly, common syntax user interface
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commands that you can use on VHDL as
well as Verilog portion/objects. There are
also more graphical debugging utilities
for post-simulation processing.

VCS MX also is integrated with other
Synopsys products as well as third-party
EDA products:improved Integration
with Vera®

Vera now works with VCS MX for mixed-
HDL designs, accessing the objects in
both languages (VHDL or Verilog).
Refer to the Vera User Guide (version
5.9 or later) for more information on
using Vera with mixed-HDL designs.

Enhanced Mixed-Signal Integration
With the release of NanoSim™ 2003.03,
mixed-signal simulation is extended to
support VCS MX. This integration
enables simulation of designs that
Verilog, VHDL, and analog blocks in
the designs.

Novas® Debussy Post-

Simulation Debug

You can use Debussy interface to dump
design database and use the Debussy®
tool for post-simulation debugging. Check
SolvNet article — Doc Id: 004188 for
more information. http://www.solvnet.

synopsys.com/login/designsphere

For more details on each topic, refer to
the VCS MX User Guide or send email
to vcs support@synopsys.com or

sim_supt@synopsys.com

Availability

VCS MX 7.0 will be available on March
10, 2003. For a limited time, customers
who own both VCS and Scirocco can
access this product's capabilities after
refreshing their licenses (available on SoMNET,
http.//www.solvnet.synopsys.com/login/
designsphere). These customers should
also contact their account team to
migrate to the VCS MX
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Vera" 6.0 - Advancing
Testbench Automation with
Next Generation Constraints
Solver and Functional
Coverage Engine

Synopsys is pleased to announce the
immediate availability of Vera 6.0. With
this release you will be able to:

* Find simple to corner-case bugs
quickly, with the powerful, next
generation constraints solver

* Perform exhaustive analysis with the
advanced, easy to use coverage engine

» Create efficient verification environ-
ments with new unified assertions

* Enhance the Vera environment with
new language features

The new constraints solver in Vera is
flexible and powerful, enabling users to
implement a highly efficient constraints-
driven random verification methodology.
The new solver uses formal techniques
and multiple engines to provide
unprecedented power to solve highly
complex constraints. Users can quickly
get solutions for hundreds of simulta-
neous constraints, each with hundreds
of random variables. The new solver
enables users to exhaustively simulate
a design’s functionality, including corner-
case scenarios, resulting in greater
confidence in the design quality.

The new solver also supports an enhanced
constraint syntax allowing improved
flexibility and expressiveness in describ-
ing constraints. The enhancements
enable concise and powerful descriptions
of input stimulus for the device under test.
The enhanced language supports exter-
nal and hierarchal constraints enabling
reuse of the verification environment
across the entire verification team.

Vera 6.0 offers several enhancements
for implementing an efficient functional

coverage environment. The new engine
enables easy definition of coverage
points, cross coverage points, and the
automatic collection of the coverage
data. The data is collected in a data-
base format that is common to VCS™
and Vera. The format provides for cov-
erage accumulation over regressions
and coverage grading across tests.
Vera also includes a common set of
reporting tools that simplify the analysis
of complex scenarios. Reports can be
generated in hyperlinked HTML or text
allowing easy access for the team.

Vera 6.0 includes support for unified
assertions. Unified assertions are
enabled by OpenVera™ Assertions (OVA)
that allow customers to concisely
describe intended design behavior. Vera
utilizes assertions for the development
of enhanced checkers and models
offering real-time reactivity resulting in
testbenches that are easier to write
while making it easier to find more bugs.
In addition Vera’s built-in functional cov-
erage responds to OVA to automatically
track and redirect verification effort, thus
eliminating ineffective stimulus. Being
transportable from that of the dynamic
simulation domain to that of formal
analysis further enhances the use of
unified assertions. This capability maxi-
mizes reuse across the verification effort.

Finally, Vera 6.0 offers new language
features that simplify testbench
development. These technologies
include a new data packing mechanism,
built in CRC calculators, associative
array enhancements, and new high
performance dynamic arrays.

Package Review and Availability
Vera 6.0 is immediately available. All
customers currently on maintenance
will be upgraded at no additional charge.

HSPICE Delivers New Device
Modeling Capabilities and
Enhanced Convergence Algorithms

Synopsys continues to invest heavily in
HSPICE® to ensure that the golden-
accuracy simulator continues to model
the most advanced semiconductor
process and system-level design effects.

The 2002.2.2 release is the fourth
release for HSPICE in 2002. During the
past year, device modeling and conver-
gence algorithms were also dramatically
enhanced. For a comprehensive listing
of all enhancements to HSPICE during
2002, please refer to www.solvnet.com.

HSPICE's close partnership with major
foundries enables its international team
of scientists to work closely with semi-
conductor fabrication companies early
in the process development cycle.
Customers can rest assured that the
HSPICE models will continue to be
available in time for their most aggressive
design starts.

New Device Modeling Capabilities
In 2002, several new modeling
capabilities were added to HSPICE.
The 2002.2.2 release of HSPICE sup-
ports the industry-standard BSIMSOI
3.0, as well as the latest BSIM4 device
models that are typically used to
model the most comprehensive and
accurate set of nanometer effects in
the most advanced 130-nanometer
and 90-nanometer processes.

A brief description of the benefits of the
processes and models is given below:

* BSIMSOI 3.0 model for Silicon on
Insulator (SOI) complimentary metal-
oxide semiconductor (CMQOS) device
process technologies. SOI technology
typically improves performance and
also reduces power consumption over
traditional bulk CMOS technology.
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* BSIM4 model for bulk CMOS tech-
nologies. HSPICE's BSIM4 model
ensures native and accurate modeling
of nanometer effects prevalent in 130-
nm and 90-nm processes — such as
threshold voltage modification, the gate
direct tunneling and gate-induced drain
leakage, noise, and non-quasi-static
effects.

Enhanced Convergence Algorithms
The newly implemented algorithms
significantly reduce the need for user
intervention to achieve convergence
during transient and DC simulations.

OVA IP Product Update

New OVA [P Available!

In December 2002, Synopsys
announced the availability of seven new
third party verification intellectual prop-
erty (IP) offerings based on OpenVera™
Assertions (OVA). Designed for check-
ing compliance with widely adopted
and emerging protocols, OVA verifica-
tion IP are reusable modules that
accelerate the development of a com-
plete verification environment, improv-
ing overall efficiency and productivity
for design and verification engineers.
With the release of these OVA verifica-
tion IP offerings, third party 1P
providers Cold Spring Engineering,
nSys and Silicon Interfaces join the
growing list of design verification and
service providers who support OVA for
customers seeking an assertion-based
methodology to overcome the verifica-
tion bottleneck.

OpenVera Assertions Verification
IP Available

OpenVera Assertions is a high-level
verification language that enables an

Company

Cold Spring Engineering

assertion-based methodology for
improving verification productivity, and
is supported by a library of reusable IP.
Design and verification engineers use
OVA's powerful declarative constructs
to easily create and maintain concise
verification code. With a growing list of
tool support, OVA IP can easily be uti-
lized across a variety of verification
tools - simulation, testbench, debug,
and formal analysis. Furthermore, OVA
IP allow verification engineers to focus
on verifying intended behavior of their
designs rather than spending an inordi-
nate amount of time setting up verifica-
tion environments. New OVA verifica-
tion IP are available from the compa-
nies listed in the table below.

For more information on these IP,
please contact these companies direct-
ly. For more information on OpenVera
and OVA, visit www.open-vera.com.

OpenVera Assertion IP
Utopia 2.0, SPI 4.2

nSys PCI Express, PCMCIA, UART, Parallel 1284

Silicon Interfaces

Bluetooth, USB 2.0
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The “play” method will actually start
playing the loaded file.

The test receives notification when
5% of the file has been played, at that
time the test will request another file
“load” application that will be executed
concurrently with the current “play”
transaction.

Conclusions

OpenVera and the discussed layered
approach enhance productivity by
enabling test development at a higher
level of abstraction.

We discussed how we were able to
robustly verify the functionality of our
design by building a sophisticated, yet
easy to configure, higher level of
abstraction test bench architecture to
verify a complex SoC based on AMBA
architecture (Figure 8).

Application transactions can easily be
randomized for stress testing of the
SoC, this way we were able to verify
that audio data moves at a sufficient
speed to feed the audio circuit

More importantly, we showed that this
approach enables users to produce
many high quality tests with just a few
lines of test code.

OpenVera provides constructs to build
such a powerful environment.
Synchronization primitives, self-checking
capabilities, intra-thread communication,
randomization and object orientation
are built in into the language.

Synopsys verification products
address the need to simulate
heterogeneous representations of
the blocks in our SMP3 design
(VCS™ MX, VCS DirectC) with minimal
impact on performance, ease of use,
and debug — and offer cycle base
optimizations to maximize simulation
performance.

We also took advantage of the ability
to run many tests concurrently using
economical LINUX hardware farms to
further maximize simulation throughput.

Synopsys offers Verification
Professional Services that can help you
implement this methodology for your
own design application.

Please feel free to contact your
Synopsys sales representative if you
would like to have more information
about this methodology.

Vol. 3, issue 1, March 2003
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How to Make the Verilog
Productivity Leap Using
SystemVerilog

Electronic Design Automation (EDA) has
a history of providing just-in-time, discon-
tinuous change to deal with the complexities
of ever-increasing project requirements.

A prime example is the advent of Hardware
Description Language (HDL) and HDL
Synthesis. This change often precludes
incremental developments that add short-
term benefits to existing design flows.
However, these changes must eventually
lead to a more general transformation to
provide a required methodology impetus.

Today’s IC design and verification has
again reached a fork in the road. The signs
indicate a shift in methodology. This, in
turn, is driving a leap in productivity.
However, an inspection of the latest
design tools and technologies reveals
good, project-cycle compressing develop-
ments. These new techniques also drive
methodology use-model complexity, given
the “bolt-on” nature of their application to
design and verification flows. They require
multiple input formats to drive them, a
range of performance degrading interfaces
to connect them, and a team dedicated
to change to employ them.

How can designers make the hard pro-
ductivity leap while ensuring a soft landing?
The answer lies in tool and language
unification. It has become necessary to
enable methodologies utilizing these new
technologies to also remain efficient.

Verilog Evolution becomes

Verilog Revolution

A revolution is taking place and
SystemVerilog is storming the IC design
barricades. Since its inception in the
late 1980s, continual momentum in
Verilog usage has been assured through
continuous silicon advancements. Built as
a unifying language, Verilog contained
the required capabilities for gate and RTL
design, testbenches, library modeling

and even tool control that satisfied IC
design needs during the 1990s.

However, for such a popular language,
full development of its capabilities has
been slow. Concurrently, new languages
have risen that target specific design
needs. These differing languages are
often based on tool-vendor convenience
rather than end-user need. We have
seen the advent of the Hardware
Verification Language (HVL), Assertion
and Property Specification Languages,
System Design Languages and more.

When different users learn only one
language to accomplish their job this
somewhat cumbersome situation often
succeeds. However, as soon as a single
user must learn more than one lan-
guage, or a team must communicate
around a single project, the burden of
multiple languages often negates the
productivity advantages provided by
the new tools.

Concept Behind SystemVerilog
SystemVerilog adds the required
capabilities for a modern design and
verification environment into a single
language, making it easy to support in

Based on
Based on S

OpenVera

a design flow and base this language on
Verilog. This shortens the learning curve
while providing for the incremental
adoption of different capabilities into an
existing Verilog-based flow. With the
Accellera standards body leading the
SystemVerilog charge, any sense of
“proprietary handcuffing” is eliminated,
making the format immediately
accessible to tool and IP vendors and
assuring end users that they will not be
locked into a single, and potentially
costly, solution.

The SystemVerilog project commenced
when Co-Design Automation donated the
“Concise Design Subset” of its Superlog
language to Accellera, resulting in the
ratification of SystemVerilog 3.0. With
SystemVerilog, being a complete super-
set of Verilog, including the new IEEE
1364 Verilog 2001 constructs, evolution
of the language was assured.

Synopsys aided the language process
by donating its OpenVera™ testbench
language, the OpenVera Assertion (OVA)
format, and various C APl components
to the effort. These are now on target to
enable the next version of SystemVerilog
(3.1), due for ratification in mid-2003.

Based on
VCS

SystemVerilog 3.1

Comprehensive

Assertions

Testbench
Features

Based on
Comprehensive Superlog
APls

SystemVerilog 3.0

Communication Temporal Concise Design Datatypes
Interfaces Assertions Features (C)
Verilog2k1

[ Generate ] [ Auto Tasks ]

[ Multi-d Arrays ]

Verilog95

‘ { HW Parallelism and Timing J J

G

J

Figure1: SystemVerilog Components
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Today, SystemVerilog contains the
capabilities required to drive concise
RTL design leading to fewer bugs in
the design process as well as a simpler
debug. The new version also includes
comprehensive verification capabilities,
a full range of assertion constructs,
and C interconnect mechanisms to
enable a complete hardware design
and verification HDVL style language.

SystemVerilog Drives Both Concise
Design and the Verification Platform
The features of SystemVerilog enable
its many benefits and are evident in the
following categories:

Leveraging New Verilog
SystemVerilog contains all of the origi-
nal Verilog language, including the new
features added in Verilog2001 by the
Verilog IEEE 1364 committee. Apart
from the easy-use benefits that are
enabled, Verilog 2001 provides invaluable
features that Verilog users have been
wanting for years. The classic “generate”
capability, simplified port handling,
dynamic variables, and many other
features make Verilog usage straight-
forward. The annoying artifacts of the
language have also been greatly reduced
or eliminated. For example, adding a
new connection through several levels
of hierarchy is straightforward and
synthesis directive functionality, only
previously available through commented
pragmas, can now be simulated.

Leveraging C/C++ Programmability
SystemVerilog 3.1 contains the range
of C programming features, including
enumerated types, structures, and so
forth. SystemVerilog 3.1 adds object-
oriented features and many other key
capabilities. Today Verilog users have
full-programming flexibility at their
disposal, which is important for
verification and system modeling.
Models can be constructed that are

easier to maintain and comprehend.
At the same time their programming
has been simplified to reduce potential
bugs and other errors.

Ensuring Concise Design
SystemVerilog 3.1 targets features to
revamp RTL coding for design. New,
specialized features are now available
which allow synthesizable RTL code to
be written which is more compact. This
not only makes for less coding, but also
ensures less code, allowing for fewer
bugs. As an example, a large telecom-
munications company was able to
decrease the amount of code used in
their models by three to five times. The
code was more maintainable and fit
whole modules on a single screen full
of data. Moreover, the debug time was
significantly reduced.

In addition, capabilities such as the
powerful new “interface” construct,
enables new coding paradigms to be
created allowing greater abstraction,
linkage with the architectural space,
and greater depth of design clarity.

Vol. 3, issue 1, March 2003

Unifying Verification

SystemVerilog 3.1 targets design
efficiency. SystemVerilog 3.1 aims at
achieving the same for verification.
Over time, Verification testbench
languages have evolved into a mixture
of complicated, ill-fitting formats.
SystemVerilog 3.1 incorporates all of the
key elements—until now only provided
by separate languages — into a single,
consistent syntax and semantic.
SystemVerilog 3.1 contains a full range
of assertion capability considered vital
for future verification quality. It has the
necessary capability to drive functional
coverage environments and automated-
test generators. Additionally, it contains
the required programming features for
powerful transaction level tests,
applicable to system and implementation
verification. SystemVerilog 3.1 satisfies
all of the verification requirements with
a single, simple, cohesive language.

Verification tool flows must consolidate
into a single-platform environment
where key integration points leverage

/ Interface parallel_i(input bit clk);
logic valid;
logic [31:0] dataout;

task write(input bit [31:0] data);
dataout <= data;
valid <=1;
@(posedge clk) dataout <='x;
valid <= 0;

endtask

task read(output bit [31:0] data);
do @(posedge clk);
while (valid '=1);
data = dataout;
endtask

\ endinterface

module convert_m(input bit clk, \
serial_i serial, parallel_i parallel);

packet_t packet;

initial
begin
serial.synchronize
forever
begin
serial.read(packet);
if (~ packet.header =—
packet.checksum)
process parallel.write(packet);
end
end

endmodule /

Figure 2: Interface Example
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to add value between the tools, thus
enhancing their capability. However, this
platform strategy can only go so far if
the various tools are being driven with
different languages. SystemVerilog 3.1
solves this issue by providing all of the
capability needed to drive the range of
verification technologies used today
and simplifies the use model of the
verification platform. A recent evaluation
of VCS™ demonstrated greater than a
five-time performance improvement by
simulating testbenches natively inside
the simulator, eliminating the complex
interfaces and simulation interactions
between disconnected testbench
automation tools with simulation.
SystemVerilog 3.1 makes this unification
straightforward, thus vastly improving
overall productivity and providing direct
performance benefits.

A key aspect of modern verification is
the use of assertions to drive the entire
verification environment using the original
design specification. Assertions now
play an active role to both describe
correct design behavior such that
errors can be trapped during simulation,
as well as transformed into constraints
to drive testbench generation tools and
properties for formal verification tools.

SystemVerilog 3.1 contains a complete
range of assertions that allow specifi-
cations to be modeled and then applied
across the design and verification flow.
By creating these assertions in a familiar
Verilog style, designers have an easy
time picking them up and understanding
them, while verification engineers find it
easy to utilize specifications created at
a high-level and then reused to drive
verification. The use of assertions to
model the intent of design and then to
use this intent to directly drive verification
technologies holds great promise for a
productivity leap in verification, so
necessary to realize future designs.

Transaction-based Modeling

Usage Growing

The use of transaction-based modeling
to provide an appropriate level of
abstraction for system-level analysis and
the provision of models for software
design purposes is becoming more com-
mon within some system companies.

SystemVerilog has a wide range of
transaction-modeling capabilities, which
makes it ideal for companies who need
to do modeling at this architectural-

level before committing to block design.

By using SystemVerilog at the top of
the flow, new features may be utilized
early on and then reused throughout
the methodology. For example, interfaces
enable communication abstraction and
assertions allow for a specification to
be tested and then used to drive down-
stream verification.

Transaction-level model might be used
to deliver a component or an entire
platform to a software engineering
team and allow for early driver or
firmware development. For this purpose
SystemC™ is often used. While not
appropriate for design implementation or
verification, SystemC has found its place
at the architectural modeling level, and
it is important that SystemVerilog be
able to link with it. With the transaction
capabilities built into SystemVerilog it is
easy to create bus-functional interface
models that can be made transparent
to the architects, designers and
verification specialists. Given this
capability, a clean flow from the
SystemC architectural level through to
design and verification is enabled for
the first time.

SystemVerilog Gaining Momentum
Although the first SystemVerilog stan-
dard was ratified in 2002, signs of its
usage are prevalent. Several large
companies are utilizing the language to
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couple design and verification across
their next-generation systems, or to
reduce the complexities in their leading-
edge designs. Networking devices,
consumer products, processing devices,
telecommunications equipment, and a
myriad of other applications are
benefiting from the features included
in SystemVerilog.

Driven by their customers, EDA and IP
vendors are leveraging this new tech-
nology to improve the efficiency of their
methodology components. Synopsys
has reaffirmed its planned support
across many of its tools, including
Design Compiler™ and VCS. Other
companies are following suit. Accellera
has released SystemVerilog 3.0 and
version 3.1 is due for the middle of 2003.

With this activity at the customer
level firmly behind the standard and
SystemVerilog's potential for solving
significant design issues,
SystemVerilog's success in the industry
is practically assured.
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New Verification Seminar
Circling the Globe

This series of seminars is offered on a
global basis and provides an opportunity
for you to gain a deeper understanding
of Synopsys Smart Verification tech-
nologies. This in-depth tutorial will
explore different methodologies that
use Smart Verification to find bugs in
your design quickly and easily. These
methodologies include: architectural
design and verification, assertion-
based verification, advanced testbench
development, mixed-signal design,
comprehensive coverage, formal
verification, and working with complex
intellectual property (IP).

At this free seminar, you will learn how to
take your verification methodology to the
next level and ensure your design teams
success. The seminars will be presented
across North America from Mid-February
through Mid-March and in Europe and
Asia from March through April. Seating
is limited, so sign up now by following
this link: http://www.synopsys.com/
news/events/seminars/veri_sem.html.
We look forward to seeing you there.

Here is an overview for this year's seminar:

Morning Session

This in-depth session will examine a
comprehensive methodology showing
how to use Smart Verification to find the
bugs in your design as fast and easily
as possible. It is broken up into several
modules, each addressing how to find
different types of bugs. Consider these
modules and the questions they answer:

1. Architectural Design and Analysis
Have you ever discovered in the lab
that your bus bandwidth wasn't high
enough or that you needed more
memory for your channel decoding?
Learn how to analyze these potential
issues early on in the design cycle with
architectural design and analysis.

2. Design Entry Checking

Have you ever been delayed in your
project because of someone else’s
(never your own) careless coding style
or inefficient modeling techniques?
Have you ever experienced the frustration
of taking over a design from someone
who didn't follow the company’s
guidelines and wrote hard-to-read and
difficult-to-follow RTL? These problems
can cause significant delays, poor
simulation performance, and even

Verification Seminar Agenda

10:45 - 12:30 p.m.

3:15 - 5:00 p.m.

Time Activity

8:00 - 8:45 am. Registration/Breakfast

8:45 - 9:15 am. Introduction and Methodology Overview

9:15 - 10:30 a.m. Architectural Design and Verification,
Assertion-Based Verification and Advanced
Testbench Development

10:30 - 10:45 am. Break

Formal Verification, Working with Complex IF,
Comprehensive Coverage and Mixed-Signal Design

Tutorial A - SystemVerilog

12:30 - 1:15 p.m. Catered Lunch
1:15 - 3:00 p.m.
3:00 - 3:15 p.m. Break

Tutorial B - Assertion-Based Verification
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introduce bugs into your designs. Learn
how to avoid these pitfalls and delays
with design entry checking.

3. Introduction to Assertions

Have you ever reused a block in a new
design that didn't behave the way you
expected? Or worse yet, it assumed
that your request sequence to the
block was the reverse order of what
you thought? Learn how you can easily
enhance your current methodology with
assertion-based verification. Learn the
basics of assertions and how they can
significantly increase the quality of your
designs by finding more bugs early in
the design process.

Have you ever had to write the same
assertions several times in order to use
them during your dynamic simulation
and formal verification analysis? Learn
how you can write your assertions one
time and use them in several different
stages of your verification methodology
including helping your testbench create
better stimulus.

4. Advanced Testbench

Have you ever spent significant time
developing your testbench only to find
out that the coverage for some of your
blocks was great while most of your
blocks had very little coverage? Learn
how using the capabilities of advanced
testbenches can significantly reduce
your development time while increasing
the quality of your code and functional
coverage.

Have you ever watched your testbench
spend too much time trying to randomize
its way into your design without
increasing your coverage? Learn how
a reactive testbench can make the
most efficient use of your verification
time by intelligently reacting to your
simulations and maximizing your
verification efficiency.
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5. Formal Analysis

Have you discovered bugs in the lab
that were embedded many levels deep
in your logic (deeper than your test-
bench could reach)? Have you ever
wasted time completing your state
machines only to realize that your
design logic would never allow your
state machine to reach those additional
states? Learn how you can fill the holes
of your verification methodology with
formal analysis technology and find
those hard-to-reach bugs.

6. Managing Complex Protocols

Have you ever brought in a new protocol
IP into your design only to realize in the
lab that your team didn't have any
expertise and was not following the
correct communication sequence with
it? Learn how using verification IP and
assertion IP can ensure the correct
integration of your cores into your design.

7. Coverage

Have you ever wondered when you
should be ‘done’ verifying your design?
Learn how integrated code coverage
can provide the valuable metrics that
you must have to understand the
effectiveness of your verification
methodology with very little effect on
your simulation performance.

Have you ever found out in the lab that
your high code coverage didn't inform
you that some of your critical signals
were being blocked? Learn how
observed coverage can proved critical
information above and beyond traditional
code coverage to ensure that your test
methodology is as efficient and effective
as possible.

8. Hardware/Software and C interaction
Have you ever wanted to integrate
some of your RTL blocks into your
architectural design? Have you ever
wanted to integrate a C module into
your RTL design but didn't want to take

the time or accept performance slow-
down to do so? Learn how you can
easily and quickly integrate C/C++ or
SystemC blocks into your design without
incurring the performance hit of PLI

9. Analog and Digital interaction

Have you ever wanted to simulate your
analog and digital constructs together
to make sure your analog-to-digital
and digital-to-analog handoffs were
executing correctly? Learn how you can
quickly and easily co-simulate between
the industry’s fastest Verilog and
Spice simulators.

Afternoon Session

1. Tutorial A — SystemVerilog

In this Go-Deep session, we will
investigate and understand where the
next generation Verilog language is
evolving and how it will be able to
enhance your design methodology.
Learn the latest on when and how you
can expect this new High-level Design
and Verification Language (HDVL) to
facilitate higher productivity for your
design team.

2. Tutorial B — Assertion Based
Verification (ABV)

In this Go-Deep session, we will show
how you can quickly and easily reap
the huge benefits of ABV in your
design methodology. Learn how you
can leverage existing templates and
macros to easily write advanced
assertions in the OpenVera language
and why it would take 3-10 times as
much code to write the same assertion
inan HDL.

Reserve Your Spot Now!

Last year we had over 1,600 attendees
for the seminar series. This year a
drawing will take place at each seminar
for an MP3 player (prize may vary
outside of North America). Learn about
the latest methodology and tool capa-
bilities while meeting and networking
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with your peers from other companies.
See the Synopsys web page for locations
and registration information:
http.//www.synopsys.com/news/events
/seminars/veri_sem.html.
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Policy Driven VCS License
Management with Platform
Global License Broker

By Arend Dittmer, Platform Computing

In light of the economic downturn and
rising competitive pressure it has become
increasingly important to manage
resources more effectively. As far as tool
licenses are concerned, current license
management tools focus on the “control
of use” principle to enforce legal license
policies and access controls. In contrast
to this reality the market is demanding
an “efficient use” model allowing a more
effective license management that is
aligned with corporate business priorities.

With functional verification consuming
about 70% of the design cycle time,
effective license management for verifi-
cation tools like the Synopsys VCS
Verilog simulator is of particular interest.
This paper shows how a solution based
on Platform Computing’s Global License
Broker (GLB) and Synopsys VCS can be
leveraged for a policy driven enterprise-
wide license sharing model that:

* ensures optimum access for all users
by allowing organizations to assign a
fixed number of license shares to
each user or group

allows competing users to share
licenses by “borrowing” or “lending”
them on an ongoing basis

eliminates license-related job failures
and shortens queue times by intelli-
gently allocating and tracking software
license resources throughout the
extended enterprise

GLB Architecture

GLB is an intelligent scheduler that
launches tasks based on the availability
of license tokens and defined allocation
policies. GLB does not control floating
network licenses directly. Under the
management of GLB a license token

has to be acquired before an application
is launched. The process of token
acquisition is either handled by Platform
Computing’s LSF or by the GLB task
manager taskman'. The number of
tokens available from GLB corresponds
to the number of licenses available
from MacroVision's FLEXIm® license
servers (Note: the Synopsys license
daemon is based on FLEXIm). If a GLB
token corresponding to a requested
application license is not available, the
application is not started. After a
license token has been acquired, the
application checks out an application
license from the FLEXIm license server
in the usual manner. The shares for
license usage are defined for each
license server under the control of
GLB® Shares are assigned to projects.
Project names are specified as options
to LSF's job submission command bsub
or taskman. GLB tracks the token usage
for all projects and logs the usage data.
The GLB command glbmon can be
used to visualize this information.

Design Center A

Jobs that start without calling GLB do
not get a GLB token, but can still
check out an application license. GLB
automatically adjusts the total number
of licenses managed by GLB to com-
pensate for the licenses that have been
“stolen” by non-GLB jobs.

Figure 1 illustrates the role of GLB in
an organization consisting of two
design centers (Design Center A and
Design Center B). A local license
server satisfies requests for application
licenses from Design Center A. The
license server located in Design Center
B provides application licenses for both
Design Centers.

Arrows indicate the flow of information:
GLB collects license information from
both license server hosts. The LSF
clusters (MBDs?®) in both Design
Centers receive tokens from GLB and
start LSF jobs (J). The task manager
component of GLB starts interactive
tasks (I). The jobs and tasks check out
the application license directly from the

Design Genter B

WAN
Server

Figure 1: Sharing floating network licenses with GLB
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configured license server. GLB collects
all the information related to licenses:

* license availability and license usage
from the FLEXIm license server hosts

* license demand and license usage
from LSF clusters and interactive users

Based on this information, and on the
scheduling and distribution policies
configured in GLB, GLB makes license
allocation and preemption decisions.

Distribution Policies

The key functionality of GLB is license
distribution. The license distribution policy
determines how licenses are shared
among clients. When there is competition
for licenses, the configured share
assignment determines the portion of
licenses each client is entitled.
Whenever there are licenses to spare,
the license distribution policy only
defines which clients can get tokens,
ignoring the share assignment. This is

best illustrated through a simple example:

Two projects Project A and Project B
are assigned 50% of the available 10
VCS licenses. Assume that Project A
requires 7 VCS licenses and Project B
requires only one VCS license. In this
scenario GLB allows Project A to exceed
its configured share, as Project B does
not require all of its assigned b licenses.
If the requirements change and Project
B needs its full share of 5 licenses, GLB
only schedules new VCS jobs from
Project B until its full share of b licenses
is used. If no license ownership is
defined in this scenario, VCS runs from
Project A are not interrupted and can
run to completion. GLB only gives
preference to new jobs from Project B.

If license ownership is defined, GLB
supports a license reclaim policy, which
suspends running VCS jobs from
clients licenses were “borrowed” from*
If 5 VCS licenses are “owned” by

Project B, and Project B needs all of
these b licenses while there are still 7
VCS jobs of Project A running, two of
Project A's jobs will be suspended by
GLB. As soon as Project B does not
require the full amount of allotted
licenses any more these suspended
jobs will be resumed. The share assign-
ment determines what fraction of the
total licenses is assigned to each client.
The formula for converting a number of
shares to a number of licenses is:

In this example 80% of the VCS
licenses provided by the license server
local to design center A can be used
by LSF jobs or interactive tasks from
Project A. Six licenses are owned by
Project A, meaning that 6 licenses are
always guaranteed to be available for
Project A. 20% of the available licenses
can be used by Project C. The WAN
license server in design center B is
evenly shared between all projects.
No license ownership is enforced

(shares assigned to a client) x (total number of licenses)

(sum of all shares assigned to all clients)

for VCS licenses from the WAN
license server.

Case Study: VCS License

The number of shares assigned to a
client is only meaningful compared to
the number assigned to other projects
and to the total number of shares.
Going back to the scenario outlined in
Figure 1 the GLB configuration file
glb.conf could be configured as follows:

Management with GLB at
ADAPTEC
In order to provide high performance
solutions for data storage and retrieval
based on the iSCSI standard, Adaptec
acquired Platys Communications. A key
engineering challenge was to merge
the VCS license management environ-
ments from Adaptec and the new
acquisition. A solution was

Begin ServiceDomain
NAME=dctr_a
LIC_SERVERS=((1888 @hostA))
End ServiceDomain

Begin ServiceDomain
NAME=wan_server
LIC_SERVERS=((1765@hostB))
End ServiceDomain

Begin Projects
Project_A
Project_B
Project_C
Project_D

End Projects

Begin Feature
NAME=vcs
DISTRIBUTION=dctr_a(Project_A 4/6 Project_C 1)\

End Feature

\_

wan_server (Project_A 1 Project_B 1 Project_C 1 Project_D 1)

required that allowed sharing of
VCS licenses while enforcing
license ownership for Adaptec’s
Storage Server Group (SSG) and
the former Platys engineers, now
forming Adaptec’s Storage
Network Group (SNG). Adaptec
chose Platform Computing’s GLB
because it effectively met their
requirements and consolidated
Adaptec’s license management
infrastructure for VCS licenses:
The SSG team contributed 3
redundant license servers providing
18 VCS licenses to the shared
pool. The SNG group contributed
a local license server and a WAN
license server hosting 20 VCS
licenses. The license sharing is
configured so that each group
owns the contributed number of
j licenses. At times of competition
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for VCS licenses, license ownership is
enforced by GLB through the license
reclaim policy. Within each group a dif-
ferent number of shares is configured
for regression tests and for interactive
use. Figure 2 shows the license usage
monitored over a b day period illustrating
how both groups share the joint pool
of licenses.

' For interactive tasks the command line invoking the
application has to be preceded by the GLB command
taskman

?In GLB terminology a license server or a set of license
servers under GLB control is a service domain. The sys-
tem administrator has to ensure that service domains
configured in GLB correspond to the license servers
configured for the application users for example through
the environment variable LM_LICENSE_FILE

®MBD is an acronym for Master Batch Daemon, the
central scheduling engine in an LSF cluster.

VCS RunTime
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Figure 2: VCS utilization in Adaptec’s SNG and SSG group

Interestingly, maximum VCS license
utilization was observed during 50% of
the monitored time window (which was
approximately 5 days). On the other
hand, only during 15% of the monitored
time frame did GLB enforce the license
ownership for both groups. In other
words, 85% of the time one of the two
groups required less than the allotted
license share. This case illustrates how
GLB can facilitate an optimized license
management model: By guaranteeing
access to owned resources while at the
same time facilitating the sharing of
resources GLB helps organizations to
better utilize VCS licenses.

#VCS supports this reclaim policy by releasing the
checked out VCS application license on job suspension
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Questions & Answers

How to I get line coverage
using VCS MX?

You can get combined line cover-
age for a mixed-HDL design.

The procedure to get combined line
coverage when VHDL is the top-level
language is as follows:

1. Analyze the VHDL source code for
line coverage with the -cm line option
and keyword argument, for example:

% vhdlan -cm line design.vhdl

There are no line coverage options for
vlogan when you analyze the Verilog
source files.

2. Compile the design and provide the
proper options for the VCS compiler to
compile the Verilog parts for line cover-
age, for example:

Y% scs design.cfg -verilogcomp "-cm line"

There is no -cm line coverage option
for scs as it is automatically inferred
from vhdlan options.

3. Simulate the design and enable col-
lecting line coverage information for
both VHDL and Verilog parts of the
design, for example:

Y% scsim -cm line -verilogrun "-cm line"

4. Run cmView for line coverage, for
example:

% cmView -b -cm line

The procedure to get combined line
coverage when Verilog is the top-level
language is as follows:

1. Analyze the VHDL source code for
line coverage with the -cm line option
and keyword argument, for example:

% vhdlan -cm line design.vhdl

2. Compile the Verilog part for line cov-
erage specifying a mixed-HDL design
with the -cm line compile option and
keyword argument, for example:

% ves -cm line -mhdl design.v

3. Simulate the design and enable
collecting line coverage information for
both VHDL and Verilog parts of the
design, for example:

% simv -cm line -vhdirun "-cm line"

4. Run cmView for line coverage, for
example:

% cmView -b -cm line

I've put assertions into my

Verilog code. How do I find out
how many times my assertions
have failed?

You can enable coverage of you
assertions by adding the
"ova_cov" switch.

Consider a FIFO block written in

Verilog. You may have added an asser-
tion that checks for mutual exclusion on
the "empty" and "full" lines of the FIFO:

module fifo(rst,clk,data,rd_wr, full, empty);
input rst,elk, rd_wr;
output full, empty;
Ilova ova_mutex('rst,clk full empty);
input [7:0] data;

always @ (posedge clk)

endmodule

In order to instrument your design for
coverage on this assertion you would
add "ova_cov" to the VCS compile line:

Y% ves fifo.v -ova_inline -ova_cov

Now, to enable coverage during the sim-
ulation, you would also add "-ova_cov"
on the simulation line,

% simv -ova_cov
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To view the results after the simula-
tion, you need to run the "fcovReport"
and bring the html report up in

your browser:

% fcovReport
% netscape simv.vdb/reports/report.index.html &

How can a user set up a Vera
testbench to run multiple test
scenarios in a single simulation run?

Vera 5.2 provides a capability to

dynamically load and unload a
compiled Vera file (vro). A common
application is to load a test harness
followed by a series of loading and
unloading of separate tests. Since tests
are run without restarting a simulation,
simulation time can be greatly reduced.

The setup procedures are:
1. for each test,
- create a Vera file (vr)
- include the VeraDyn.vrh file

- declare a derived class from a Vera
built-in class, VRO

- implement the test in the required
execute() and cleanup() task in the
derived class

2. in the Vera main program,
- include the VeraDyn.vrh file

- create a handle to the Vera built-in
class, VRO

- load a test object file (vro) using
the Vera system function "vLoad"

- run test by calling the tasks in the
derived class

- unload a test object file (.vro)
using the Vera system function
"vUnloadAll"

3. use the "-dyn" compilation option
and the "+vera_dyn" runtime option
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Example:

test.r:

#include<vera_defines.vrh>
#include<VeraDyn.vrh> // required include file
#include"test.if.vrh" // include interface file

class MyDynTest extends VRO // test must extend from Vera
built-in class, VRO

{
bit [3:0] val;

task new() { printf("MyDynTest::new \n"); }

virtual task execute() // implement test here

{

val = 4'h5;

test.inp = val;

@2 test.outp == ~val;
}

virtual task cleanup() { printf("MyDynTest::cleanup() \n"); }
}

main.vr:

#include<vera_defines.vrh>
#include<VeraDyn.vrh> // required include file
#include"test.if.vrh" // include interface file

program main

{
VRO test0; // create class handle

Il --- add variable declarations and initialization routines here ---//

test0 = vLoad("test.vro"); // load first test
test0.execute(); // execute test
vUnloadAll(); // unload first test

test0 = vLoad("test1.vro"); // load second test
test0.execute(); // execute test
vUnloadAll(); // unload second test

}

Compilation command:
Y% vera -cmp -dyn test.vr
Runtime command:

Y% simv +vera_dyn +vera_load=main.vro
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Can Vera display colored
messages in a log file?

Yes, Vera supports display of

colored messages in dtterm.
Bold and underline text can be dis-
played in xterm. The color effect is
specified by the following sequence of
characters when editing a file using
the “vi" editor.

ctrl-v // press control key and letter “v” together,
start coloring characters

ctrl-[ // press control key and left bracket together
[ 11 press left bracket

<num>m // specify the number representation of a
color followed by a letter “m”

11 e.g. 31m for red, 32m for green, 33m for
yellow, 34m for blue

<string> /I specify Vera strings to be colored
ctrl-v

ctrl-[

[

Om // enter 0 (zero) and “m”, end coloring characters

Note that copy-and-paste does not work
for the control characters listed above.
Yank-and-paste within a file works.

Example:

test.r:
#include <vera_defines.vrh>

class pretty_print

{

integer i ;

task print(integer severity, string str);

task pretty_print::print(integer severity, string str)
{

case(severity)

0: printf(" ~[[32m%s ~[[0m", str); /I green
1: printf(" ~ [[33m%s ~ [[0m", str); // yellow
2: printf(" ~ [[35m%s ~ [[0m", str); /] purple
3: printf(" A [[31m%s A [[Om", str); // red

}

}
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program main

{

integer i ;

pretty_print pp ;

string str1 = "Fatal error! \n" ;

pp.print(0,"Pass. \n") ;

pp.print(1,"Pass with warnings. \n") ;
pp.print(2, "Pass with error messages. \n") ;
pp.print(3, str1) ;

}

VCS gave the following

“Warning: Negative Timing
Check delays did not converge’.
What should | do?

This message is due to two timing

checks or calculated delays (for
instance, two $setuphold on both
negedge and posedge) on the same
signal did not overlap or converge.

Due to the lack of overlap, the window
extends to zero and hence will not rep-
resent the actual timing model.

The non-overlapping window problem
can now be avoided using +overlap
compile time switch.

How to do I pass run time
arguments on the fly from the
command line?

The $value$plusargs system

function can pass a value to a
signal from the simv runtime command
line using a +plusarg option. The syntax
is as follows:

specifies the text of the option and the
radix of the value that you pass to the
signal. So if your source code contained
the following procedural assigned to an
integer named status:

status=$valueSplusargs("r1=%d" r1);

If you entered the following simv com-
mand line:

simv +r1=10

When VCS executes the procedural
assignment it assigns the decimal value
of 10 to the variable r1.

What is the recommended way
to create FSDB files for Novas®
Debussy?

You can take advantage of the

performance provide by the VCS
DirectKernal Interface (DKI) to Debussy.
Using DKI will enable fast dumping as
compared to linking the debussy.tab file.
In general, you enable DKI with +vcsd.

You need to link in a different .tab file to
enable the DKI interface. For example...
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Y%ves -P <install_dir>/share/PLI/vcsd/SOLARIS2/vcsd.tab

<install_dir>/share/PLI/ vcsd/SOLARIS2/pli.a +vesd <other user options>

-P <install_dir>/share/PLI/vcsd/SOLARIS2/vesd.tab:
Specifies the table file of the system task.

<install_dir>/share/PLI/vesd/SOLARIS2/pli.a:
Names the Debussy PLI routines.

This approach is recommended for
VCS version 6.2 and later.

<<integer> = $value$plusargs("<plusarg_format>" <signalname>); >

The plusarg_format argument specifies
a user-defined runtime option for pass-
ing a value to the specified signal. It
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Customers are encouraged to submit papers for any of the upcoming SNUG events. The following is a list
of events that users can attend to learn the latest tips & tricks on Synopsys Verification.

Synopsys Verification Seminar Series 2003
Westford, MA
Kanata, Canada
Richmond Hill, Canada
Somerset, NJ
Columbia, MD
ltasca, IL
Shenzhen, PRC
Austin, TX
Durham, NC
Shanghai, PRC
Herzelia, Israel
Paris, France
Seoul, Korea
Copenhagen, Denmark
Munich, Germany
Reading, UK
Taipei, Taiwan
Singapore
Bangalore, India
Glasgow, Scotland
Osaka, Japan
Tokyo, Japan
DATE 2003
Munich, Germany
SNUG Europe 2003
Munich, Germany
SNUG San Jose 2003
Doubletree Hotel: San Jose, CA
EDA Interoperability Developers Forum
Sunnyvale, CA

Embedded Systems Conference

San Francisco, CA
SPIE Microlithography 2003

Santa Clara Convention Center: Santa Clara, CA
DAC2003

Anaheim Convention Center: Anaheim, CA
SNUG Boston 2003

Newton, MA

March 4
March 6
March 11
March 13
March 18
March 18
March 19
March 20
March 20
March 21
March 23
March 24
March 25
March 25
March 26
March 27
March 27
March 28
April 1
April 8
April 8
April 10
March 3 -7

March 6 - 7
March 17 - 19
April 8

April 22 - 26
April 22 - 28
June 2-6

September 15 - 16

SNUG is an open forum that provides Synopsys users the opportunity to exchange ideas, discuss problems, and explore
solutions. If you'd like to submit an abstract for any of the above SNUG events, please visit the SNUG website.



http://www.synopsys.com/news/events/seminars/veri_sem.html

http://www.date-conference.com/
http://www.snug-universal.org/europe/europe.htm
http://www.snug-universal.org/northamerica/na_sanjose.htm
http://www.esconline.com/sf/
http://www.dac.com/
http://www.snug-universal.org/northamerica/na_boston.htm
http://www.snug-universal.org/
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February 2003

2/3 Interoperable tools ease equivalence checking - EE Times

2/24  Synopsys Advances Verification Platform With Next Generation Testbench
Technologies

2/24  Motorola's Semiconductor Products Sector Drives Standardization On Synopsys
Verification Platform

2/24  DVCon: SystemVerilog key to new design paradigm - EE Times
December 2002

12/9  Synopsys Announces Growing Industry Support for OpenVera Assertions

12/9  Silicon Interfaces Announces Bluetooth and USB 2.0 OpenVera Assertions-Based
Verification Intellectual Property

12/9  Netsys Releases PCI Express Verification |P Based on OVA
12/9  ControlNet Releases TCP/IP Stack Verification |P for OpenVera
12/9  Accellera Workshop Showcases SystemVerilog 3.0 - EDA Weekly

12/6  Accellera pushes for ‘unified assertions’ - EE Times

October 2002

10/15 Synopsys Advances EDA Tool Interoperability with Open Power Format and
OpenVera Parser

September 2002

9/27  'Smart' verification moves beyond SystemVerilog 3.0 - EE Times

9/12  Code coverage technigues — a hands-on view - EE Times

9/9 Cold Spring Engineering Announces UTOPIA 2 Protocol Checker Based on
OpenVera Assertions

9/3 Synopsys' VERA speeds Verification of SONET/SDH Chip at NEC

Join the OpenVera™ Discussion Forum

* Keep abreast of the latest OpenVera developments and solutions
* Ask questions and discuss experiences
+ Share new techniques and code

* Interact with OpenVera experts



http://www.eedesign.com/silicon/OEG20030203S0063
http://www.synopsys.com/news/announce/press2003/verification_platform_pr.html
http://www.synopsys.com/news/announce/press2003/motorola_pr.html
http://www.eedesign.com/news/OEG20030224S0068
http://www.synopsys.com/news/announce/press2002/support_ova_pr.html
http://www.open-vera.com/news/silicon_interfaces_pr.html
http://www.open-vera.com/news/nsys_pr.html 
http://www.open-vera.com/news/controlnet_pr.html 
http://www01.edatoolscafe.com/magazine/index.php?run_date=09-Dec-2002&newsletter=1
http://www.eedesign.com/news/OEG20021206S0019 
http://www.synopsys.com/news/announce/press2002/saif_pr.html 
http://www.eedesign.com/features/exclusive/OEG20020927S0057
http://www.eedesign.com/features/exclusive/OEG20020912S0059
http://www.open-vera.com/news/coldspring_utopia_pr.html
http://www.synopsys.com/news/announce/press2002/vera_nec_pr.html
http://synopsys.infopop.net/1/OpenTopic?a=cfrm&s=7741942603&f=4841942603
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Visit the Smart Verification web site for more information, methodology and technical papers.
View online Webcasts

 Solving the Design and Verification Challenges of AMBA-based SoCs

* Introduction to Assertion-Based Verification

* Introduction to SystemVerilog

Order Art of Verification with VERA, a user written book on verifying large SoCs with the
Synopsys VERA automation tool.

Order Reuse Methodology Manual for System-on-a-Chip Designs, Third Edition — outlines
a set of best practices for creating reusable designs for use in an SoC design methodology.

VCS Datasheet

Vera Datasheet

NanoSim Datasheet

Formality Datasheet

Semiconductor Vendor Support — VCS Library Support



http://www.smartverification.com
http://seminar2.techonline.com/~synopsys22/dec1002/
http://seminar2.techonline.com/~synopsys22/aug1302/
http://seminar2.techonline.com/~synopsys22/oct1702/
http://www.verificationcentral.com
http://www.wkap.nl/prod/b/1-4020-7141-8
http://www.synopsys.com/products/simulation/vcs_ds.pdf
http://www.synopsys.com/products/vera/vera_ds.html
http://www.synopsys.com/products/mixedsignal/nanosim_ds.html
http://www.synopsys.com/products/verification/formality_ds.html
http://www.synopsys.com/cgi-bin/svp/lib/svp.cgi?screen=1&Gx=all&tools=4&do=List%20Libraries

