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1 View from the Top

By Rick Lucier
President and CEO

I would like to take this
opportunity to give you all an
update on Carbon since much
has happened over the last quarter. In June,
ARM and Carbon reached an agreement
whereby Carbon took over future development,
support and sales of ARM’s SoC Designer tool.
Key members of the ARM SoC Designer
development team have joined Carbon Design
Systems and formed a new Carbon development
office located in Irvine, California. Carbon has
also gained access to ARM intellectual property
(IP) in order to optimize Carbon Model Studio
to generate cycle-accurate models of ARM
processors, PrimeCell peripherals and fabric IP.
Carbon will provide “Model Kits” of all ARM
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Welcome to the Q3 2008 Carbon Design Systems newsletter! It’s been a
busy past few months for us with the acquisition of SoC Designer from
ARM and the arrangement to provide implementation-accurate models
of ARM IP for its worldwide customers.

In this edition of the newsletter we’ll explore both of these changes in
more depth as well as take a closer look how our customers are using
system-level validation solutions. We’ll also help to sort through some of
the confusion in system validation terminology by examining the
differences between cycle-accuracy and implementation-accuracy and
explaining the importance of these terms. And, of course, we’ll look at
recent news and upcoming events.

processors that will enable ARM Partners to
create cycle-accurate models of ARM IP, and
provide a seamless transition to a new
environment based upon models generated
directly from ARM register transfer level (RTL)
code. We will be releasing these new Model
Kits starting in the fourth quarter of this year and
will be adding new models as they become
available

The ability to optimize the Carbon tool chain to
work seamlessly with ARM’s intellectual
property is a natural extension of Carbon’s
model-focused strategy. This agreement will
enable Carbon to deliver a complete 100%
implementation-accurate and cycle-accurate
solution, including the SoC Designer tool, to our
customers, enabling the generation of highly
accurate models derived directly from the
“golden” RTL code. Carbon will continue to
champion open standards and support all virtual
platforms with Carbon Model Studio. The
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single largest impediment in enabling system
design today is model availability and with
Carbon, models can be easily generated and
targeted towards a host of virtual platforms.

The combination of Carbon Model Studio, SoC
Designer and Modeling Kits provides a
complete environment for customers requiring a
cycle-accurate environment that is tuned for
performance and 100% implementation
accuracy. This is required to perform such tasks
as architectural analysis, firmware development,
system validation and debug, and exact power
utilization based on the true operation of the
hardware and software components of a system.

The combination of these complementary tools
expands our own customer base to more than

fifty of the “Electronic Business 200” customers.

This proven environment is in production by
those customers that are sensitive to making the
right architectural tradeoffs for multi-core SoCs
and ensuring that the hardware and software
elements of their designs meet the overall
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specification. The total Carbon solution is the
only environment that consists of 100%
implementation-accurate models. This is the
level of accuracy that is required to optimize the
system architecture and analyze the overall
throughput as well as debugging difficult and
hard to find issues such as deadlocks and race
conditions. This level of accuracy is also critical
to understanding the real power consumption of
the system based on actual software activities.

We are very excited about this expanded lineup
of solutions available from Carbon Design
Systems. This provides what is clearly the
industry’s strongest system validation solution
combining the power of system validation with
the accuracy of the IP needed for effective
system modeling and analysis. For more
information, please visit the Carbon Design
Systems website at:
http://www.carbondesignsystems.com.

How Does Implementation-Accuracy
Differ from Cycle-Accuracy and Why
Should | Care?

By Bill Neifert
CTO and VP of Business
Development

Pity the term “cycle ‘

accuracy.” It’s a much

used, and often abused, phrase used to describe
the level of accuracy delivered by certain
models. Unfortunately however, there seems to
be a great deal of confusion over when a model
is truly “cycle-accurate.” If a model is claimed
to be 95% cycle-accurate does that mean it’s
100% accurate 95% of the time and then wholly
inaccurate the remaining 5%7? Additionally,
why does it seem that the most important

architectural decisions tend to rely upon data
which seems to fall into that 5% range where the
model is inaccurate?

And even if a model is cycle-accurate, does that
mean it’s actually accurate for every cycle or
just returns rough statistical information?
Unfortunately, all too often the answer to all of
the preceding questions is “it depends.” Carbon
Models cut through the cycle-accurate confusion
by producing models which are
“implementation-accurate” but just what does
this term mean and why should the average user
really care?

The promise of cycle-accurate models is quite
enticing. Armed with cycle-accurate models of
the various system components and a leading
edge analysis tool such as Carbon’s SoC
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Designer, an architect can explore large numbers
of possible architectures and their design
implications very early in the design cycle. An
architect no longer needs to rely upon
spreadsheets, back-of-the-envelope calculations
or sheer intuition to make design decisions and
then hope that they are correct later on.
Unfortunately however, traditional cycle-
accurate models aren’t always as accurate as
their name would imply.

Cycle-accurate models are traditionally a high-
speed, handwritten representation of a system
component. Since the model’s behavior is not
derived from the actual implementation of the
component, its accuracy is fundamentally
limited. This lack of accuracy is most notable in
components that have the largest impact on
system throughput: fabric components, memory
controllers and processors. The complexity and
configurability of these components means that
they are models most likely to contain
mismatches.

Inaccurate models will inevitably lead to
inaccurate decisions that often result in chips
that will never meet their performance
specifications. These poor design decisions can
ultimately result in chip re-spins, missed
schedules, missed market windows or equally
unpleasant consequences.

Since most “cycle-accurate” models available on
the market today could be more accurately
described as “cycle-approximate,” Carbon uses
the term “implementation-accurate” to describe
models created by Carbon Model Studio. The
implementation-accurate models generated by
Carbon Model Studio fulfill the promise of
cycle-accurate models by delivering a model
that represents 100% of the behavior of the
actual implementation. This accuracy is seen
not only at the pins but throughout the entire
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model, including all of the registers. In fact,
implementation-accurate models have often
exposed errors in the actual hardware design.
Implementation-accurate models enable
architects to make accurate system design
tradeoff and allow firmware engineers to
confidently debug their code on a virtual
platform well in advance of actual silicon.

Implementation-accurate models can add value
to cycle-accurate platforms but they also play a
role in virtual platforms written at other levels of
abstraction as well. Carbon models have been
integrated into virtual platforms from every
leading virtual platform vendor, as well as a
number of internal environments. These higher-
level environments are not as valuable for
architectural exploration since they do not model
system interconnect with sufficient accuracy.

On the other hand, these virtual platforms can
run at the higher speeds needed to develop
application software. Carbon models integrated
into these platforms have been leveraged to
speed platform availability (because there is no
longer a need to handwrite high-level models for
components that already exist) and also deliver
accuracy for select models in the system.

Implementation-accurate models can be used to
identify code sections that will fail when run on
the real chip, but that execute cleanly on the
high-level, abstract model. The ability to
seamlessly swap between high-level models and
implementation-accurate Carbon Models has
enabled numerous design teams to execute their
platforms at accelerated speeds while still
finding real problems in both software and
hardware.
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3 Introducing Carbon SoC Designer
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By John Willoughby
Director of Marketing

As part of the deal with ARM
that is described in Rick’s
“View from the Top” article
at the beginning of this newsletter, Carbon is
now the owner of the SoC Designer product.
While many of Carbon’s customers already use
this product, it is worth giving a brief
introduction to Carbon SoC Designer for the
others who may not be familiar with it.

Quite simply, Carbon SoC Designer is a
complete solution for the development,
execution, and analysis of virtual system
platforms. It allows the user to create virtual
prototypes, or “platforms,” of their design early
in the development cycle and to perform
architectural analysis on the design, as well as
execute and debug the system (both firmware
and hardware) using the a virtual prototype.

Carbon SoC Designer is used by system
architects who wish to explore not only
functional system behavior, but also detailed
performance characteristics for the system.
Obviously, the ability to quickly create and
modify the design is important in order to
explore different “what if” scenarios. Firmware
developers use Carbon SoC Designer to run their
actual code on models of the complete system.
This allows them to begin firmware debug on
accurate system prototypes without having to
wait for silicon to be available. It also lets
hardware designers run the actual firmware on
the prototype before committing to silicon.

Carbon SoC Designer can support models at a
variety of different levels, but it is optimized for
execution at the cycle level. While behavioral
models can provide lightweight functionality to
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augment a system model, they do not include the
level of detail, particularly in the system
interconnect structure, required to determine
actual performance of the system. Likewise, in
order to validate firmware used to control the
basic hardware of the system, designers need to
have enough detail in their system model to
present the correct functional view to the
firmware.

Event-based models that include timing can also
be used to construct a system model, and they
cover the level of detail needed for both
architectural and firmware development. They
also include unnecessary levels of detail (intra-
cycle timing events) that slow down execution.
By optimizing the model for cycle-level
execution, Carbon SoC Designer provides the
level of detail needed for accurate system
validation, while providing the high level of
performance required for complex analysis.

Carbon SoC Designer starts with the creation of
the virtual platform. The easy-to-use GUI allows
users to rapidly assemble models to create a
virtual platform. Models are easily customizable,
and circuit topology can be quickly modified to
explore multiple scenarios.
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Because the models are the key to creating a
virtual platform, Carbon SoC Designer
supports a wide range of models in variety of
formats including:
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e Flexible SystemC model support for
easy creation and integration

« High-performance, cycle-accurate
and implementation-accurate models
compiled by Carbon Model Studio

o« MATLAB/Simulink for integrated
system and algorithm validation

e Verilog and VHDL co-simulation
with leading RTL Simulators

o Spirit IP-XACT support for easy
model exchange and integration

Assembling system models is only the start of
the solution: the key lies in the ability to
execute the platform, examine the behavior of
the system, and analyze key metrics. Carbon
SoC Designer provides debug interfaces
tailored for both hardware and software
engineers who have full visibility and
execution control of your model. Software
engineers are able to view code, set
breakpoints, and examine registers and
memories. Hardware engineers can examine
signals, dump waveforms, and trace execution
through the system. Run-time performance
profiling gives immediate feedback on system
behavior during execution.

Development and analysis of system
architecture requires the accuracy to model
key system characteristics, especially with
complex bus architectures and multi-core
communications models. Carbon SoC
Designer provides a mix of the accuracy,
performance and flexibility to model complex
systems and perform the analysis required to
make critical design decisions. Instead of ad-
hoc model approximations and paper-and-
pencil calculations, architects can prove their
design assumptions before a commitment has
been made to the design implementation.

Carbon SoC Designer is particularly useful
for architectural designers because it lets
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designers quickly create cycle-accurate
system models required for detailed
architectural analysis and explore the
performance impact of hardware/software
trade-offs. They can use bus traffic generators
or run actual software on the model and
measure interconnect performance of complex
bus architectures using actual system behavior
to drive traffic. Users can quickly and easily
make changes and explore design space
alternatives before committing to an
implementation

System validation requires the ability to
model the entire system, and provide accurate
models of both the hardware and software.
Cycle-accurate virtual platforms provide a
way to develop and validate software before
committing to physical hardware
implementations. Effective driver and
firmware development requires the detail and
performance provided by Carbon SoC
Designer.

Carbon SoC Designer speeds system
integration time by letting designers debug
their software on virtual platforms before
physical prototypes are available, eliminating
physical prototype availability as a bottleneck
to software development. This reduces risk by
validating hardware implementations using
actual system software in addition to
traditional custom testbenches. Optimized
cycle-level execution provides an accelerated
cycle of debugging, implementing hardware
or software changes, and then re-executing
the system and significantly reduces total time
to validation.

This is a quick snapshot of what Carbon SoC
Designer is and how it can help with
architectural analysis, firmware debug, and
system integration. For more information,
please contact Carbon Design System or
check out Carbon SoC Designer on the web.



http://www.carbondesignsystems.com/products_socd.shtml

®,

design systems

4 Models
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Matt Grasse
Product Marketing
Manager

As of July, Carbon Design
Systems became the source
for cycle-accurate models of
ARM IP. ARM has granted Carbon access to
ARM’s extensive library of IP. This IP access
will allow Carbon to optimize its tools and
solutions for ARM CPUs and PrimeCells.

Carbon will be providing cycle- and
implementation-accurate models via Carbon
Model Kits. A Carbon Model Kit provides a
pushbutton flow that generates a Carbon Model
targeted for the user’s virtual platform. Carbon
Model Kits will be released for both ARM’s
CPU IP, and PrimeCell library of peripheral IP.
Carbon Model Kits are built on the foundation
of Carbon Model Studio, Carbon’s solution for
generating, simulating and deploying
implementation accurate models of your design.

The Carbon Model that is created from a Carbon
Model Kit is generated directly from the RTL
implementation. Generating the Carbon Model
from the RTL provides several major benefits.
One is speed of model development. Carbon
Models can be deployed within days of RTL
availability. This is a dramatic improvement
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over the process of hand-coding models which
can take months. Another benefit of RTL-based
generation is implementation-accuracy. Having
implementation-accuracy provides users real
data for performing system architectural analysis
and profiling. Implementation-accuracy is also
required to identify critical hardware-software
interaction issues such as misconfiguration and
deadlocks.

Carbon Model Kits of ARM IP provide
complete model debugability with both a
hardware and software view. Hardware
engineers will be able to debug using
waveforms, while software engineers enjoy
architectural register views, profiling data, and
integration with RealView Debugger.

Like all Carbon products, Carbon Model Kits
will embrace industry standards for re-use and
interoperability. Model Kits will support many
virtual platforms, including Carbon SoC
Designer, CoWare Platform Architect, and OSCI
SystemC.

Carbon Model Kits will provide a pushbutton
flow to create full featured and accurate models
of ARM IP. With these models users can create
virtual platforms for architectural analysis and
software debug before silicon, thus shortening
project schedules. Carbon’s first Model Kits for
ARM IP will become available in December of
2008. For more information on Carbon Model
Kits for ARM IP, contact Carbon Design
Systems.

Did you KNOW that Ssoc Designer can be used to help improve the performance of SoCs which

are already shipping to customers? The advanced profiling characteristics of SoC Designer have enabled
our customers to identify hardware bottlenecks in existing chips. Armed with this data, software can be
modified to use the chip more efficiently. Customers have seen improvements of up to 50% applying
these techniques. Contact Carbon to find out more.
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Carbon in the News: Recent Articles
and Press Releases

Click on any article title to view the full article, or visit the full list of articles and press release on the
web at http://www.carbondesignsystems.com

Electronic Design: Expect New Consumer Electronics Devices Thanks to TLM 2.0

Aug 4, 2008 — by Bill Neifert: Groundbreaking technologies like TLM 2.0 are transforming the
electronic system-level (ESL) from the realm of skunkworks projects and research labs into a
mainstream development methodology for system-on-a-chip (SoC) designs.

Embedded.com: Leveraging virtual hardware platforms for embedded software validation

June 25, 2008 — by Bill Neifert: The increasing pressure on software-development schedules for
embedded systems has driven many companies to adopt system prototyping strategies. A hybrid
approach to configuring a virtual hardware platform enables developers to explore all facets of the
system long before it's built.

Embedded.com: Leveraging Virtual Platforms for Embedded Software Validation: Part 2

June 25, 2008 — by Andy Ladd: Many different methods are used to create virtual platforms,
ranging from ad-hoc approaches to commercially available tools and platforms. Regardless of the
approach taken, in order to construct a virtual platform, four critical components are required.

Carbon Design Systems Acquires SoC Designer from ARM

June 7, 2008 - Carbon Forms New Irvine, Calif., Development Facility

Carbon Supports New STARC Transaction Level Modeling Guidelines
June 2, 2008 - Evaluation of Carbon Model Studio Finds Tool Works with STARC/TLM

Oct 22 ARM Technology Forum
Tokyo, Japan

6 Upcoming Events

Stop by and see us at these events:
Nov 6-7 Multicore Expo Japan 2008
Tokyo, Japan

Sept 12 Verify 2008
Tokyo, Japan

Nov 5-6 International SoC Conference
Newport Beach, CA

Oct 7-9 ARM Developer's Conference
Santa Clara, CA

Nov 20 ARM Technical Symposium

Paris, France
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http://electronicdesign.com/Articles/Index.cfm?AD=1&ArticleID=19503
http://www.embedded.com/design/208400911
http://www.embedded.com/design/embeddedfpga/208800901
http://www.carbondesignsystems.com/Press/20080707%20Carbon%20Press%20Release.pdf
http://www.carbondesignsystems.com/Press/20080602%20Carbon%20Press%20Release.pdf
http://www.denalisoft.co.jp/verify/
http://www.convergencepromotions.com/arm_developers_conference.php?nav=dev_con
http://www.arm.com/events/
http://www.multicore-expo.com/
http://www.savantcompany.com/SoC6-Nov08/main.htm
http://www.arm.com/events/techsymposiumparis.html

