








System Integration and Test

The System Integration and Test team ensures that the feature, perfor-
mance and quality requirements of the product are met.  These criti-
cal tasks contribute significant risk to the successful delivery of the 
product, especially if:

h�h The hardware is late but the delivery deadline has not moved

h�h Tests cannot be completed due to lack of target hardware

h�h A hardware glitch interrupts tests costing hours to restart or redo

h�h System faults cannot be forced without physically breaking the  
hardware

h�h Bugs do not reproduce themselves from run-to-run

When a virtual platform is used, integration can begin much earlier in 
the development process. Now, “integration” moves from a single high 
profile task on the Gantt chart, to an  evolving lower risk activity that 
progresses forward as systems software becomes available. This pro-
gressive integration approach can identify system problems much ear-
lier than traditional approaches, allowing them to be resolved easier, 
faster, and at significantly lower cost than otherwise possible. 

Simics equips each engineer with virtual hardware that is dedicated 
to their own development, test or integration tasks. Because the Sim-
ics virtual platform combines complete system visibility with the abil-
ity to stop and inspect the system at any time, engineers can perform 
comprehensive testing for any hardware or IO fault condition such as 
response to corrupt packets, out of range readings, bad disk sectors 
or any conceivable hardware failure. When bugs are detected during 
these tests, the test engineer has only to freeze the system, and send 
the checkpoint file to the software engineering team for guaranteed 
bug duplication and subsequent correction. 

Project Management
Project Managers focus on higher level aspects of a program to ensure 
successful completion and delivery of their product:

h�h Design reviews

h�h Hardware/Software team collaboration and communications

h�h Improved quality

h�h Looming delivery deadlines

h�h Risk reduction

Traditional development approaches, where the hardware team moves 
on to the next project immediately upon delivery of the platform can 
result in schedule delays, loss of features, or rework because the en-
gineering documentation is rarely 100% complete or accurate. Be-
cause engineers often “don’t really know what is needed until they 
get there”, critical design problems may volley back and forth: “It’s a 
software (hardware) problem. Talk to them!!”  

In sharp contrast, Simics results in improved cross communications 
and collaboration between hardware, software, and systems engineers.  
This happens because the virtual platform — representing hardware 
and allowing software to run — is used to define the product, uncover, 
and resolve potential system issues long before they would otherwise 
be addressed.  With a virtual platform, hardware and software devel-
opers can work in parallel to identify and resolve issues holistically long 
before “it’s too late to do it right”.   Design reviews take on a whole 
new tone when a virtual model of the product can be demonstrated, 
discussed, and modified long before the actual product is available. 

Quick and Efficient Modeling with Simics
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Simics supports mixed language models where one component 
might be written in one language, and another component in an -
other language.  This includes support for standard languages 
such as SystemC and TLM 2.0, and for other languages includ -
ing C, C++, Python, and Virtutech’s Device Modeling Language 
(DML).  DML is tailored to allow ef�cient creation of device models 
through a specialized syntax that automatically supports features 
like device state inspection, checkpointing and reverse execution.  
Simics also makes it easy to de�ne a device’s programming reg -

isters - directly in DML, within any of the other supported model -
ing languages as appropriate to those languages, or by directly 
importing IP-XACT register de�nition �les.  

In Simics, a complete virtual platform is constructed by gluing indi -
vidual models together with Python scripts.  This approach isolates 
the more dif�cult model building tasks from the system con�gura -
tion tasks and it allows variations and combinations of virtual sys -
tems to be quickly and easily created and managed. 
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Debugging Software with Simics
A Simics virtual platform makes it much easier to force, �nd, repeat, isolate and kill bugs by:

h�h Running the same binaries that work on the physical target

h�h Freezing, Saving, and Restoring Simics snapshots 

h�h Leveraging full visibility & control of every device, every register and every communications interface (e.g. Ethernet, VME, 
RapidIO, PCI-express, etc) in the full system - even those that would be invisible on physical hardware

h�h Running software forward as with physical hardware or — unique to Simics — in Reverse with complete register visibility and 
breakpoint capability

h�h Breaking on normal software parameters or on any hardware parameter (e.g. time, instruction, device or memory access) for 
complete systems debugging

h�h Collecting trace, pro�le and other information without modi�cation to source or binaries and without the need for hardware 
tools (e.g. JTAG)
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Virtualized Systems  
Development
Virtualized Systems Development™ (VSD) 
is a process by which engineering teams uti-
lize virtual platforms to achieve significant 
improvements across the product develop-
ment lifecycle.

Platform Engineering
The Platform Engineering Team defines 
and creates the product’s hardware ar-
chitecture, system design, and founda-
tion software.  In contrast to the paper 
trail that has been traditionally used dur-
ing the architecture phase, virtual plat-
forms enable a hands-on resolution of 
technical issues:

h�h Should I use multicore, accelerators or 
both?

h�h Execute a function in GPP or DSP?

h�h What memory size and speed? 

The creation of the system’s foundation soft-
ware – firmware, boot code, OS and device 
drivers – can quickly become challenging if:  

h�h Hardware is not yet available or proto-
types are not reliable

h�h The hardware spec keeps changing 

h�h It is not possible to access key device  
registers

The Simics virtual platform evolves with the 
hardware design ensuring that developers re-
main productive without access to physical 
hardware. Because a virtual platform is en-
tirely software configurable, it evolves much 
faster than physical hardware. This allows 
architecture investigations and foundation 
software to be completed much earlier than 
would be possible with traditional develop-
ment approaches.  

Application Development 
The Application Development Team archi-
tects, writes, optimizes and tests software. 
Application development can be challenging 
when:

h�h Key portions of the application come from 
different development teams  

h�h Access to prototype hardware or to debug 

tools or instruments is limited

h�h Debugging a single application requires 
access to the entire system

h�h Some bugs are only visible when run on 
the complete system

h�h Bugs previously observed are not easily re-
peatable 

Simics has supported application develop-
ment on simulated systems comprised of 
over 50 boards and 700 processors including 
multicore systems, heterogeneous designs, 
and network distributed systems. Simics 
provides complete control of hardware and 
time, support for seemingly impossible de-
bug scenarios, and complete run-to-run re-
peatability. As a result, individual developers 
and application teams work more efficiently 
through the ability to share system snapshots 
and to work with the same compile/link/de-
bug tools that they are accustomed to using 
on physical target hardware.

Simics Virtual Platforms are Unique
Simics provides a combination of unique features and capabilities 
to meet the needs of software and system developers. Only Simics 
has the ability to run full production software stacks on complex 
and large system models consisting of mixed CPU architectures 
and operating systems, multicore processors, or network connected 
platforms all with enough accuracy and speed to satisfy developers. 

A Simics Virtual Platform is able to replace your target hard-
ware to run your entire target software stacks without modi-
fication.  In addition, the same software tools used to build 
and debug the target continue to be used with the virtual  
platform.

Simics builds models hierarchically.  At the bottom of every virtual 
platform, you will find individual models for physical target hard-
ware such as microprocessors, memory, network interfaces, and bus 
controllers.  These low level device models combine into boards, 
boards combine into 
chassis, chassis into 
racks, and racks into 
network connected 
subsystems.  This 
modular approach 
ensures that the cre-
ation of new systems 
is straight forward.  

Models are available 
off-the-shelf from 
Virtutech or can be 
developed by Vir-
tutech, the custom-
er, or Virtutech’s  
ecosystem of part-
ners.

VSD Process Improvement Bene�ts
Simics improves a project’s work �ow by sup -
porting true iterative development, hands-on 
system architecture investigations, and the 
ability to begin software development inde -
pendent of hardware availability.  By taking 
advantage of Simics as a consistent platform 
throughout the development process, teams 
are able to improve their entire product devel -
opment life-cycle to shorten time-to-market 
and customer adoption.   Overall expenses 
are lowered and a higher quality product is 
delivered to the market place, increasing the 
satisfaction of your customers.



Accelerate your Product Lifecycle
Develop earlier, test faster and manage better

Virtutech® Simics® is a high performance, adaptive simulation 

platform that creates a virtual environment in which products can 

be efficiently Defined, Developed, and Deployed. Simics improves 

a project’s work flow by supporting hands-on system architecture 

investigations, true iterative development, and the ability to develop 

software without access to hardware.

What Simics Can Do for You

DEFINE your System Architecture
»» 	Leave paper behind and create an 

“Executable Specification”

»» Make design decisions: How many 
CPUs? DSP or GPP? Cache size? 
Which software optimization?

DEVELOP your Software
»» No hardware? No problem!

»» Perform “impossible” debugging

»» Send a bit-exact system snapshot file 
to another developer for collaboration 

»» Say goodbye to “non-repeatable bugs”

»» Eliminate Big-Bang integration: start 
early and integrate progressively

»» Improve quality by testing hardware 
corner cases

DEPLOY your Virtual Platforms
»» Deploy virtual platforms to support 

field teams

»» Demo your system on a laptop

»» Support new customer configurations 
easily & inexpensively

VIRTUTECH SIMICS: 
Virtualized Systems Development

Contact Us:
www.virtutech.com

North America	
sales_americas@virtutech.com
Phone: +1 408-392-9150

Japan

sales_ japan@virtutech.com
Phone: +81 3-6717-6051

Asia Pacific

sales_apac@virtutech.com
Phone: +65 9780-1295

Europe, Middle East, and Africa

sales_emea@virtutech.com
Phone: +46 8-690-0720

©2009 Virtutech. All rights reserved. 
All trademarks, brands, and names are  
the property of their respective owners.

Extensive Target Support

Virtutech has an extensive library of boards, devices and architectures. Please 
check www.virtutech.com for an up to date list.

Target Devices
»» Memory and system controllers 

»» Interrupt & DMA controllers

»» Ethernet controllers 

»» PCI and PCI Express

»» Serial ports 

»» USB devices and disks

»» SCSI controllers and devices

»» I2C controllers and devices

»» RapidIO controller and devices

»» Various communication devices  
such as those for Firewire, Space-
wire, etc

Target CPU Architectures
PowerPC Architecture
»» Freescale e300
»» Freescale e500 (v1, v2, mc)
»» Freescale e600
»» Freescale MPC603e
»» Freescale MPC750, MPC755 (“G3”)
»» Freescale MPC74xx (“G4”)
»» IBM PowerPC 405
»» IBM PowerPC 403
»» IBM PowerPC 440
»» IBM PowerPC 464FP
»» IBM PowerPC 750(fx,gx)
»» IBM PowerPC 970, 970MP
»» IBM POWER6
»» IBM Cell SPE

Texas Instruments
»» C64 DSP
»» C64+ DSP

SPARC Architecture
»» SPARC-V8
»» SPARC-V9
»» Gaisler LEON2

Renesas
»» H8S, H8/300

»» SuperH SH-4 

x86 Architecture
»» Intel 80386
»» Intel 80486
»» Intel Pentium
»» Intel P4
»» Intel P4 with EM64T
»» Intel Core 
»» Intel Core 2
»» AMD Athlon
»» AMD Athlon64
»» AMD Opteron

MIPS Architecture
»» MIPS 4K
»» MIPS 5K
»» MIPS 5Kf
»» PMC RM7000
»» PMC E9000
»» Cavium cnMIPS64
»» RMI MIPS64

ARM Architecture
»» ARM 7 (TDMI)
»» ARM 9 (TEM)
»» ARM 11 (TEF)

SoC Families
Freescale
»» QorIQ™ P1/P2, P4 Families  

including (P40x0 & P20x0)
»» PowerQUICC II (MPC82xx )
»» PowerQUICC II Pro (MPC83xx)
»» PowerQUICC III (MPC85xx)
»» MPC8641/D

IBM
»» Cell BE

Renesas
»» SH7756
»» H8S/2164, H8/3867

Texas Instruments
»» TI C6414
»» TI C6455

Cavium
»» Octeon 38xx/58xx

Commercial Board Virtual Platforms
»» BAE Systems RAD750 3U/6U
»» Curtiss-Wright SVME-183
»» GE Fanuc VG5

»» Sun SPARC Servers
»» x86 PCs
»» Various SBC development boards

Simics Features
Scalability
»» SoC (System-on-Chip)
»» Single board
»» Multi-board, multi-core, multi-processor
»» Mixed architecture systems
»» Distributed and rack-based systems
»» Networked systems
»» Shared-memory and local-memory systems

Connectivity / Interface
»» Eclipse plug-in
»» Command line, batch, remote via telnet
»» GDB
»» Cadence
»» CriticalBlue
»» Enea
»» Freescale
»» IBM Rational
»» PolyCore Software
»» Wind River
»» Most major commercial debuggers can be used with Simics

Networks and Buses
»» Ethernet, AFDX, ATM, Serial
»» MIL-STD-1553, ARINC 429, SpaceWire, and IEEE 1394 (Firewire)
»» RapidIO, PCI & PCI-express, USB, I2C
»» Shared-memory rack backplanes

Target RTOS Support
»» Enea
»» Express Logic
»» GreenHills
»» IBM AIX
»» Linux
»» Microsoft
»» MontaVista
»» NetBSD & FreeBSD
»» QNX Software Systems
»» Sun Solaris
»» Wind River
»» In-house & most commercial RTOSes

Capabilities
»» Complete execution control and debug
»» Set breakpoints on memory, temporal and  any I/O 
»» Inspect & modify every hardware state
»» Control components and configuration
»» Profile, trace and log (data, instructions & registers)
»» Inspect and edit memory and registers
»» Control speed
»» Run system forward or in reverse
»» Analyze cache
»» Automate tests with scripting
»» Control performance  & synchronization
»» Simulate networks
»» Target OS awareness
»» Fully control Simics and models

Modeling Features
»» OSCI SystemC™ TLM-2
»» The SPIRIT Consortium™ IP-XACT™ import and export
»» C, C++, and Python API
»» DML (Device Modeling Language)
»» Parameterized and hierarchical system models

Host Support
»» Linux (x86, x86-64) - Windows (x86) - Solaris (SPARC)
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�� “Executable specification”

��Scalable from single board to  
many boards

��Fast enough to run real 
software loads

��Mixed CPU architecture 
systems

��Multicore

��Networking

��Virtual Development System

��Runs the same binaries  
used by physical hardware

��Save, share, restore  
complete system states

��Force system fault conditions

��Execute in reverse to find  
source of bugs

��Virtual Platform

��Deploy interim virtual  
platforms for early  
user feedback

��Use for demos,  training,  
and tech support

Virtutech Simics allows companies to be-
come more competitive by enabling improved 
product capability and quality, while reducing 
technical and schedule risk and development 
cost across the full life cycle from definition, to 
development and finally deployment.

Because hardware is often delivered late by 
the platform team, subsequent software tasks 
may be subject to increased technical and 
schedule risks. However, when virtual plat-
forms are used for development, this risk can 
be eliminated, software development can be-
gin on schedule, and systems integration can 
begin early. 

The systems integration phase often car-
ries the highest technical and schedule risk 
because it takes place just at the end of the 
project, yet it can determine the success (or 

the failure) of a product.  The introduction of 
a virtual platform allows design teams to take 
a new approach to integration.  No longer is it 
necessary to schedule a discrete set of inte-
gration tasks, but engineers can now detect 
and correct defects early in the project where 
the cost and difficulty to fix those defects re-
mains relatively low.  

During a product’s deployment, a virtual plat-
form avoids many of the expenses of system 
modification that might otherwise be needed 
to validate new customer requirements or test 
scenarios.

Finally, a virtual platform makes it easy to 
support deployed physical systems without 
requiring direct access to the customer’s on-
site equipment.

Simics Product Family
Simics Hindsight

User interface, simulation framework, 
debugging.

Simics Model Builder
Build new device models and machine 
configurations.

Simics Ethernet Networking
Virtual-world and real-world network 
connectivity.

Simics Accelerator
Utilize multiprocessor & multi-machine 
hosts for large simulations.

Simics Virtual Platform
A model of the physical target system, from  an off-the-shelf hardware board to a 
complete, custom system. 

hh Markets: Military/aerospace, telecom, datacom, semi-
conductor, high performance computing

hh Business goals: reduce risks, decrease time to market, 
improve product quality, reduce development and sup-
port costs

hh Project size: 5-500 developers, >1M SLOC

hh Product development profile: development schedule 
12 months or more, product life expectancy 5 to 30 
years

hh Product technical characteristics: embedded device, 
multi-processor, multi-board or multicore, subsystems 
and full systems, mixed CPU architectures and fami-
lies, multiple RTOS

Simics Solves Key Issues

Virtutech Simics Helps People Like You


