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ucleus. Embedded made easy.

Synchromesh Computing has performed an “out of the box’ evaluation
of the Mentor Graphics’ Nucleus EDGE software tools. Based on their
satisfactory performance, Mentor Graphics’ Nucleus EDGE tools are
recommended by Synchromesh Computing as suitable for the Frees-
cale Semiconductor ARM-based processors, specifically the i.MX21,
i.MXL, and i.MX-1. Synchromesh Computing grants to both Freescale
Semiconductor and to Mentor Graphics the use of the Synchromesh
Tested and Validated seal of approval for this product—which we en-
courage both companies to use in their marketing.
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Synchromesh Computing performs its evaluation testing and other
work in a modern laboratory using repeatable, documented
procedures. While we believe our benchmark scores are accurate,
and while great care is taken, benchmarking is an incomplete
science with factors occasionally beyond the complete control of
the engineer.
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CERTIFIED

The purpose of this program is to do an "out-
of-the-box" evaluation the Mentor Graphics’
Nucleus EDGE software tools for the
Freescale i.MX21, MX-L, and MX-1 platforms
to determine if this tool chain can be promoted
as a solid, quality product.

This evaluation is part of the Market-Ready
Validation Program for i.MX.

The Mentor Graphics’ Nucleus EDGE 1.1.3
software tools include an Eclipse-based
Integrated Development Environment (IDE)
and a sophisticated debugger. The IDE
allows for the ARM RealView C/C++ compiler
and instruction set simulator (ISS) to be
"plugged in," and integrates this compilation
environment with its own editor. Resultant
binaries built with this system can be executed
on the ISS or downloaded from within the IDE
to the Freescale i.MX supported platforms,
executed and debugged. All debugger
functions are accessible from within the IDE
(in other words, there is no need for an
external hardware debugger).

The tools performed well, and Synchromesh
Computing can recommend Mentor Graphics’
Nucleus EDGE as a suitable provider of tools
for the Freescale Semiconductor ARM-based
processors, specifically the i.MX21, i.MXL, and
i.MX-1.

On the basis of this study, Synchromesh
Computing grants to both Freescale
Semiconductor and to Mentor Graphics the
use of the Synchromesh Tested and Validated
seal of approval for this product. We

encourage both companies to use this seal in
their marketing.

TESTED&VALIDATED

Summary of Scores

Table 1 shows the key out-of-the-box
experience (market-ready) findings. Details
are found within this report. The ratings are:
SUBSTANDARD, AVERAGE, VERY GOOD,
and EXCELLENT.

Functional Description

The subject product is an embedded software
tool chain consisting of an Eclipse-based IDE
for the Freescale i.MX, i.MXL, and i.MX1
processors supporting the Nucleus EDGE
debugger with kernel awareness, the ability to
connect via multiple connection devices, an
integrated editor (of their own design), a
profiler, code versioning (configuration
management) system, high quality
documentation, professional support, and the
ability to integrate other software tools into
their “software backplane.” The product
integrates the ARM RealView C/C++ compiler
(or others), the ARMulator ISS, and other
tools. The product competes against: Green
Hills’ Multi 2000, Wind River Workbench, IAR
Embedded Workbench, Codewarrior, ARM
RealView, Microcross GNU-X Tools, Keil,
Tasking, Galieosoft, others, and is considered
professional-grade, non-open source.
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Table 1: Overall Scores

Attribute Nucleus EDGE Average of All Products Tested
Installation 77/80 70/80

Documentation 29/30 28/30

Functionality of IDE and Tools  61/70 58/70

System interoperability 53/60 47.5/60

Technical support Untested 25/30

Web support and Web Untested 20/30

documentation

Total score 220/240—VERY GOOD RATING 203/240

This subsection describes key steps for
installation of the software tools.

1. Package Completeness

Installing the package to get up and running
takes about 10 minutes on a typical office
desktop PC. Administrator privileges are
needed during installation, and a restart of the
system, even on Windows XP, is needed after
installation has been complete.

2. license Management

A temporary license comes with the
application but expires after a couple of
weeks. If a license has not been obtained,
there are step-by-step instructions on how to
get one in the documentation. Two options
are available for the license:

An Ethernet MAC address node-locked
license

Floating license server running on
Windows.

Both ways are well documented to get up and
running.

3. Compatibility with Other Operating
Systems

The package only came with software
compatible with Windows. However, the
architecture of the software does not depend
on the operating system and should easily be
ported to various operating systems.

4. |Install Verification Menus/ Options

If errors occur during installation, you have to
dig through a big install log file that contains
information about the install process. It would
be more convenient if the errors were in a
separate log file for easy access. The initial
Splash screen only shows i.MX21, rather than
also indicating i.MXL and i.MX1 as well. This
should be corrected.

Synchromesh Computing
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Figure 1: Installation Options

5. Update Capability

To update the software, Nucleus EDGE must
be started. Under the HELP menu, there is an
option to update the software. This will bring
up a window, which connects to the

update site to check against the latest

version and then downloads the

selected updates. Update was tested

and functioned correctly.

6. Uninstall Capability

Files that were created by the user are
kept, but all other files, including the
updated ones, are uninstalled through a
wizard that can be accessed from the
Start menu. This functioned correctly.

7. License Agreement

The software license agreement must
be accepted before installation can continue.
For future releases, we suggest a PRINT

Synchromesh Computing

option be available for the license agreement.
To print the license agreement a user must
copy and paste the document into a text-
editing program and print from there.

Figure 2: License Display. Adding a PRINT
option here would be beneficial
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Table 2 is a compilation of the ratings for the various parts of the installation process we

have discussed above.

Table 2: Installation Scores

Attribute

Nucleus EDGE
Software Toolbench

Average of
All Products Tested

Completeness of package or product 10/10 9
License mgmt and ease of installation 10/10 9
Compatibility with other operating systems 10/10 9
Install verification: menus/options 10/10 9
Update capability 10/10 9
Install verification: uninstall capability 10/10 9
Ability to print or save license for printing later 7/10 6
Damage to other software or hardware 10/10 10
Total score 77/80 70/80

This section of the program report covers
important part of the product offering, the
documentation.

1. Breadth of Documentation

A welcome screen appears after loading
Nucleus Edge for the first time, and provides
links to common tasks for first time users. We
suggest that a separate, printed user’s guide
having the Freescale i.MX21 platform would
be a nice-to-have customization, to avoid
using the Quick Start guide as a starting point
to connect to the hardware.

Clicking on the Quick Start link displays the
IDE with a “cheat sheet” off to the side with
step-by-step instructions on how to build a
simple project. This cheat sheet is interactive
in that it will follow what you have completed
and display instructions on what to do next.
This is very helpful for users not familiar with
the IDE. If a specific task is required, chances
are it is searchable in the index or accessible
in the table of contents.

Synchromesh Computing looks specifically for
the following in the documentation (a check
mark indicates that EDGE includes these key
features of high quality documentation):

Table 3: Documentation Characteristics

Help Files

Table of contents

Index

Searchable contents

User manual

Technical Reference
Quick Start guide

Training videos
Web Help

Although users can search the
documentation, there is no browseable index.
It is recommended that future releases contain
a browseable index. You can't bring up a list
of index items, but you can search by
keyword.

2. Readability

Most advanced terms that may or may not be
familiar to the reader are defined before being
used in the documentation. Excessive
documentation is not present that could
potentially result in confusion for the reader.
The documentation is well-written and can be
easily followed by students and/or
professionals.

Synchromesh Computing
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Figure 3: Video demonstration of Eclipse screen snapshot. This
feature is not found in many competitive products.

A differentiator for Mentor Graphics consists
of video demonstrations of several different
tasks, ranging from basic operations to
debugging with a real-time operating system
(RTOS). This is helpful for people who learn
better visually. We would like to see an option
to easily pause and switch back to Nucleus
EDGE and try the instructions presented in
the video. The videos were well done, and we
found them to be helpful to our less-
experienced staff (our experts at debugging
found them unobtrusive).

Online documentation is available if the user
has an account for the support. Synchromesh
Computing did not have such account and
could not verify the readability or technical
accuracy of the online (web-based)
documentation.

3. Technical Accuracy

The user is able to do all major examples in
the documentation and demonstrations
effortlessly through the cheat sheet,
documentation, or video demonstrations. All
points are laid out step by step and can be
reproduced by following the instructions.

Synchromesh Computing

Building an application based on the tutorial
instructions takes no time. The hardest part is
configuring the project correctly because of
the various configurations available. Make
sure when setting up the project that you
check the Nucleus EDGE documentation for
your specific development platform, in case
there are any specific steps that must be
taken for the tools to communicate to the
board.

We were able to easily connect to the Wiggler
without difficulties, but had to refer back to the
documentation (and indeed tech support) to
get the Multi-ICE to work. Connecting to the
target board using a Multi-ICE connection
requires the user to have a Multi-ICE server
running on the host computer.

We suggest that during installation a dialog
box appear asking the user what their initial
connection device will be. If they select ARM
Multi-ICE, an information box can pop up
telling them they must install this product from
the ARM RealView tool chain, and that it is not
provided by Mentor Graphics.
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Table 4: Documentation Scores

Attribute Nucleus EDGE Average of
Software Toolbench All Products Tested

Breadth of Documentation 9/10 9

Readability 10/10 9

Technical accuracy 10/10 10

Total Score 29/30 28/30

This section provides some description of the
basic functionality of the software tools.

1. Sarting Up

For this version, startup time ranges from 15
seconds to 30 seconds depending if the JVM
has been initialized. A Splash screen with

a progress bar and version number would be
a nice feature for future releases. EDGE,
because it is based on Eclipse, takes much
longer to load than competitive products, so it
is important to give customers an idea that “all
is well, just be patient, it will be worth it.”
There are no external dependencies on this
product, except if an ARM Multi-ICE is used.

Figure 4: Nucleus EDGE Splash Screen. Loading takes time, but is worth it.

Graphics are impressive

Synchromesh Computing



2. Connectivity with Embedded Target
Board

Connecting to the target board using a Multi-
ICE connection requires the user to have a
Multi-ICE server running on the host
computer.

Figure 5: ARM Multi-ICE server. This is not
included with EDGE, and must be installed
separately.

Mentor Graphics’ Nucleus EDGE
Market-Ready Validation Program Report

A Wiggler connection works out of the box
and does not require any additional software
to connect to the board. Once you have
created a configuration for a specific hardware
board, you can launch it in later sessions by
just selecting the configuration from the list
and clicking the Debug button. However, only
one launch configuration using the same
connection resource is allowed to be active at
atime.

Figure 6: Connect and load image wizard. MXl and MX1 are indicated.

Synchromesh Computing
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Figure 7: Select Connection

3. Time to Build Frst Code

Once a project is properly configured, adding Building a simple “Hello World” application to
existing source files and/or creating new ones run on the MX21 platform takes about two
from scratch takes a relative short amount of minutes from creating the project to stepping
time and is straightforward. through it in the debugger. This is

extraordinarily quick compared to some
competitor tool chains, and is a clear benefit of
the environment.

8 Synchromesh Computing
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Figure 8: New basic project. Note the customization for Freescale.

Simple, straightforward, pleasant.

4. Analysis of Major Functions

The analysis includes all major functions and
options from GUI and command-line tools.

All major functions and options presented in
the documentation are active and visible in the
application. It is possible to use and
understand most functions and options
without reading the documentation since they
are logically placed and intuitive for the most
users. First time developers will need to go
through the documentation to understand how
the functions and options work.

Synchromesh Computing

Our panel of developers judged the Eclipse-
based framework to be fine, and the purported
learning curve never materialized for any of our
staff — novice, mid-level, or expert.

The performance of the IDE was acceptable
on a 1.0 GHz AMD Athlon based host running
Windows 2000 SP4, and was certainly fine on
faster machines running Windows XP, but the
amount of memory this product consumes can
be alarming if the user is not expecting it. At
startup, the IDE loads and consumes about 14
MB or so of memory. As the user continues to
use the tools, the amount of memory grows.
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Figure 9: Memory after Startup

Figure 10: Memory after New Project

10 Synchromesh Computing
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Figure 11: Memory after Help Screen

Figure 12: Memory after Project Build

Synchromesh Computing 11



Mentor Graphics’ Nucleus EDGE
Market-Ready Validation Program Report

An interesting feature to note is the journals of
local files in a project. Each time a file is
saved Nucleus EDGE keeps track of the
differences from the previous time the file was

saved and can be compared side by side with
the other versions of the file, as shown in the

following figures.

Figure 13: Local History of a Source File

Figure 14: Journal of hello.c

12
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There is also CVS support for teams of
programmers to work on a single project.
When the other team members have new
work to share, they can submit it to the branch
and you can get the snapshot by using “check
out”. Also, if you have local changes that
need to be submitted, you can update the
branch as well.

Figure 15: CVS Repositories

Mentor Graphics’ Nucleus EDGE
Market-Ready Validation Program Report

5. Analysisof Debugger

While debugging, it is possible to step through
the code line by line, set breakpoints to
specific locations, and other common
debugging routines. There are windows that
track registers, memory, as well as global and
local variables from the application and what
register they reside in. Again, it is intuitively
placed and easy to use. The following shows
the amount of flexibility and control for the
debugger with the Hello World application.

Figure 16: A list of variables that are relevant at a point of execution

Synchromesh Computing
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Figure 17: Current Location while Executing

Figure 18: All Breakpoints in the Application

Figure 19: Program Variables under Watch

14 Synchromesh Computing
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Figure 20: Contents of Memory

Figure 21: Contents of the Registers

Sometimes control registers in the hardware graphical help, which can significantly cause
have different bit fields that mean various less confusion when modifying theses bits in
things. With the bit-mapping feature enabled, the register. Figure 22 shows the highlighted
users are able to change the bits with bits in the register that will be modified.

Figure 22: Bit Twiddling with the Time-Control Register

Synchromesh Computing 15
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The debugger also supports OS Kernel View RTOS the launch configuration must be set to
to display operating system objects like support it. This can be done when creating
gueues, semaphores, and timers. To enable a the project, or later if the project needs it.

Figure 23: Supporting an RTOS

Now the user can view complete information
about the operating system and program.

Figure 24: Symbols of the RTOS

16 Synchromesh Computing
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Figure 25: Operating System Objects

The debugger does not have a stack
visualization window. It is possible to view the
current stack frame by using the memory
visualization window and load it with the
location pointed by the stack pointer register.
Since the user can see the local variables in a
separate window, stack visualization may not
be needed but should be considered in future
releases.

It seems there is no Flash programming ability
built into EDGE. Data that needs to be in
Flash memory will have to be placed there
with tools from the vendor or third parties.
Future releases should consider adding Flash
programming if Freescale products start
supporting Flash memory, so other tools don’t
need to be loaded to get full functionality of
the board.

Synchromesh Computing

6. Analysis of Profiler

Profiling, used by developers to improve some
aspect of their code (usually performance, or
code and data size, or even power
consumption utilization), is a key function of a
software tool chain in today’s competitive
environment. Synchromesh Computing tested
the EDGE Profiler and found that it does not
work for i.MX21, since that processor does not
support key functionality. It does work on
i.MXL and i.MX-1.

Profiling can be performed using both a
simulator target and on hardware (hardware
requires the ARM MultiTrace). In our test, we
used the simulator.

Click on connect and load image:

17
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Figure 26: Connect and Load-Image Wizard

7. Analysis of Eitor

The interface is very clean and intuitive. A
concept of perspectives is introduced and is
very useful because it provides one-click
access that shuffles windows within the IDE
around depending on how the user debugs or
codes. In other words, in debug mode there
can be windows that contain values in

18

memory, registers, or other debugging
windows. There is a single editor area, which
can contain multiple editors for multiple files in
the project, and a number of surrounding
windows that provide additional context.
Floating subwindows to any point in the IDE
should be a new feature in future releases.

Synchromesh Computing
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Figure 27: EDGE Project

Compile time errors are easily identified in the
editor window, which brings the user to the
exact line of the source when double clicked.
Additional comments are provided in the build
console to further explain the error to be fixed.

Synchromesh Computing 19
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Figure 28: Build Error

The Find/Replace dialog for the text editors
supports searching and replacing using
regular expressions. Regular expressions
enable more powerful searching capabilities.
To see what is available in regular expression
mode, users can hit Ctrl-Space over the text
field to get content assistance that lists the
possibilities.

20
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Figure 29: Searching Regular Expressions

Variables or function declarations can be
located within the file or files that are
immediately included in that source file by
right clicking on the expression and clicking
Open Declaration. The editor then jumps to

Mentor Graphics’ Nucleus EDGE
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the location of the declaration and highlights it.
While not as powerful as competing products
in that its scope is just the immediate file or
header files included in that single C file, it is
useful. We suggest that Mentor consider
adding cscope-like functionality in this area.

Figure 30: Open Declaration

Figure 31: Open Declaration Resolved

Table 5: Summary of Functionality Scores

Nucleus EDGE Average of

Attribute Software Toolbench All Products Tested
Completeness of package or product 8/10 8/10

Starting up speed 7110 9/10

Connectivity with embedded target board 10/10 9/10

Time to build first code 10/10 8/10

Analysis of all major functions and options 9/10 8/10

Analysis of debugger 9/10 8/10

Analysis of editor 8/10 8/10

Total Score 61/70 58/70

Synchromesh Computing

21




Mentor Graphics’ Nucleus EDGE
Market-Ready Validation Program Report

While this appears to be one of the smaller
categories in the Market-Ready Validation
Program, everything that is functionally tested
in the end has to go into a seamless user
experience.

EDGE performed quite well under Windows
2000 and Windows XP in terms of
compatibility, with only the caveat of relatively
slow startup time and large memory usage to
impact a perfect score. Both are easily
handled with a host machine containing a
relatively fast processor (at least 1.4 GHz is
recommended by us) and at least 512 MB of
main memory. Plenty of swap/page space
should be specified.

Connectivity with the target “device under test”
is paramount for a product of this type, and
other than being unable to provide ARM Multi-
ICE themselves due to ARM’s licensing and
product strategies, we experienced no
difficulties.

Table 6: Interoperability Scores

The product enables other products to
integrate into its “software backplane,” and we
were successful in plugging in a different C
compiler and integrating CVS. EDGE, due to
its software backplane design inherited from
its Eclipse heritage, has a clear advantage
here. Most embedded tools do a very poor
job of this, being mostly proprietary (although
new tools coming to market now are changing
that). For the moment, EDGE has an edge in
this.

The tools supported the range of i.MX
processors tested, although the
documentation needs refreshing to be explicit
on what is supported, and profiling, due to
i.MX21 limitations, did not work. Compared to
most other products we've tested, though,
EDGE has an excellent affinity for the i.MX
processors. The EDGE product also surfaced
all of the important functionality of the i.MX
processor, but we did not note any ability to
deal with the hardware accelerators (MPEG-4,
for example).

Finally, overall stability and the willingness of
EDGE to “stay on the job” and not crash
endeared us to the product.

Nucleus EDGE Average of
Attribute Software Toolbench All Products Tested
Compatibility with host PC operating system 9/10 9/10
Connectivity with embedded target board 9/10 9/10
Ability to support other tools 9/10 6.5/10
Compatibility of tools with all tested processor variants 9/10 8/10
Awareness of tools to embedded processor 8/10 7/10
Overall stability and quality 9/10 8/10
Total score 53/60 47.5/60
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Unfortunately, Synchromesh Computing was
not given access to the standard Mentor
Graphics technical support system (although
we are sure we received a standard, shipping
product). We are therefore unable to analyze
nor rate Mentor Graphics technical support
capabilities. We simply have no comment,
positive or negative, to make in this regard,
except to note that our impression of Mentor
Graphics as a company is that they care,
deeply, about defects, ease of use, and the
out of the box experience for customers.

Unfortunately, Synchromesh Computing was
not given access to the standard Mentor
Graphics web support system (although we
are sure we received a standard, shipping
product). We are therefore unable to neither
analyze nor rate Mentor Graphics Web
support capabilities. We simply have no
comment, positive or negative, to make in this
regard.

Synchromesh Computing

Mentor Graphics’ Nucleus EDGE
Market-Ready Validation Program Report
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