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Synchromesh Computing has performed an “out of the box” evaluation 
of the IAR Systems’ Embedded Workbench software tools to determine 
if this suite can be promoted as a solid, quality product by Freescale 
Semiconductor.  We have determined that the subject software tool 
package is a professional-grade product suitable for both novice and 
experienced developers.  Synchromesh Computing grants to both 
Freescale Semiconductor and to IAR Systems the use of the Syn-
chromesh Tested and Validated seal of approval for this product—
which we encourage 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.   

In no event shall Synchromesh or any other company be held 
responsible for information presented in this report.  Specifically, 

Synchromesh Computing is not liable for damages of any kind, 
including direct, indirect, special, consequential, or others that 
might arise from the reading or use of material contained in this 

document. 

Application of technology may change expected results. The term 

validation means results can be duplicated in a controlled 
environment and that results are repeatable.  Validation does not 
imply or guarantee performance or fitness for purpose. 

All trademarks are the property of their respective owners. 



 IAR Systems’ Embedded Workbench 
 Market-Ready Validation Program Report 
 

i 

� � � � � �� � �	 � 
 � � 
 � � �

BACKGROUND AND PURPOSE 1 
EXECUTIVE SUMMARY 1 

SUMMARY OF SCORES 1 
FUNCTIONAL DESCRIPTION 1 

I .  INSTALLATION PROCEDURES 2 
1. PACKAGE COMPLETENESS 2 
2. LICENSE MANAGEMENT 2 
3. VERIFICATION OF ALL INSTALLATION OPTIONS 2 
4. UPDATE CAPABILITY 3 
5. TIME TO INSTALL PRODUCT SUCCESSFULLY 3 
6. COMPATIBILITY WITH OTHER OPERATING SYSTEMS 3 

I I .  DOCUMENTATION TESTING 5 
1.  BREADTH OF DOCUMENTATION 5 
2. READABILITY 6 
3. TECHNICAL ACCURACY 6 

I I I .  FUNCTIONALITY 7 
1. STARTING UP 7 
2. CONNECTIVITY WITH EMBEDDED TARGET BOARD 8 
3. TIME TO BUILD FIRST CODE 11 
4. ANALYSIS OF  MAJOR FUNCTIONS 11 
5. ANALYSIS OF DEBUGGER 12 
6. ANALYSIS OF SIMULATOR 15 
7. ANALYSIS OF EDITOR 16 

IV.  SYSTEM AND INTEROPERABILITY TESTING 19 
V.  TECHNICAL SUPPORT 20 
VI .  WEB SUPPORT 20 


 �� � � � � �

 
FIGURE 1:  LIST OF COMPONENTS TO INSTALL 3 
FIGURE 2:  INSTALLATION SPLASH SCREEN 4 
FIGURE 3: INSTALLATION PROGRESS SCREEN 4 
FIGURE 4:  SPLASH SCREEN 7 
FIGURE 5:  STARTUP OPTIONS 7 
FIGURE 6:  CREATE NEW PROJECT 8 
FIGURE 7:  J-LINK IS A JTAG EMULATOR DESIGNED FOR ARM CORES. 9 
FIGURE 8:  DEBUGGER OPTIONS 9 
FIGURE 9:  LIMITED BREAK POINTS WITH FLASH 10 
FIGURE 10: SPECIFIC STARTUP CODE FILES FOR THE VARIOUS I.MX PLATFORMS 10 
FIGURE 11:  HELLO WORLD PROJECT 11 
FIGURE 12:  DEBUGGING A SIMPLE APPLICATION 12 
FIGURE 13:  STEPPING C AND ASM CODE SIDE BY SIDE 13 
FIGURE 14:  CODE BREAKPOINTS 13 
FIGURE 15:  REGISTER WINDOW 14 
FIGURE 16:  CALL STACK 14 



IAR Systems’ Embedded Workbench  
Market-Ready Validation Program Report 

Table of Contents ii  

 
 
LIST OF FIGURES CONTINUED 

 
FIGURE 17:  PROFILING RESULTS 15 
FIGURE 18:  PIPELINE TRACE WINDOW (USING THE ARM920T CORE) 15 
FIGURE 19:  MEMORY CONFIGURATION 16 
FIGURE 20:  PARENTHESIS MATCHING 17 
FIGURE 21:  EDITOR OPTIONS 17 
FIGURE 22:  SYNTAX HIGHLIGHTING 17 
FIGURE 23:  LIST OF FUNCTIONS IN SOURCE FILE 17 
FIGURE 24:  LOCATING THE DEFINITION OF A FUNCTION 18 
FIGURE 25:  C LIBRARY FUNCTION SYNTAX 18 

� � � � � � �

 
TABLE 1:  OVERALL SCORES 2 
TABLE 2:  INSTALLATION SCORES 5 
TABLE 3:  DOCUMENTATION CHARACTERISTICS 5 
TABLE 4:  DOCUMENTATION SCORES 6 
TABLE 5:  CONNECTIVITY OVER J-L INK 11 
TABLE 6:  SIMULATION TYPES 16 
TABLE 7:  SUMMARY OF FUNCTIONALITY SCORES 18 
TABLE 8:  INTEROPERABILITY SCORES 19 

�



 

1 

� � 
 � � � � � � � � �	 � � � � � �
 � �� � � � � � � �� � � � � � �
� � � � � � �� � � � � �� � � �� � � �� 
 �� � �� � � �� � �� � � � � � � !��

" � � � � � � � �# � � � � � 
 � � �

� � � � �� � � � �� � � � �� � � � � � � � 	 
 �� 	 
 �� � � 
 � � �� � � 	 
 �� 	 
 �� � � 
 � � �� � � 	 
 �� 	 
 �� � � 
 � � �� � � 	 
 �� 	 
 �� � � 
 � � � ����

The purpose of this program is to do an “out of 
the box” evaluation of IAR Systems’ 
Embedded Workbench software tools for the 
i.MX platforms to determine if this tool chain 
can be promoted as a solid, quality product by 
Freescale Semiconductor. 

This evaluation is part of the Market-Ready 
Validation Program for i.MX. 
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The IAR Embedded Workbench IDE is a 
framework with all necessary tools (C/C++ 
compiler, assembler, linker, editor, project 
manager, and a debugger) seamlessly 
integrated into one package.  Synchromesh 
Computing has tested this package and 
answers the question: “Can this product be 
used by developers right out of the box?” Our 
conclusion is: yes. Other features and 
functions tested include documentation, 
tutorials, and common software tasks (such as 
product updates, license management, etc.). 

Host-to-target connectivity using the IAR J-
Link product functioned flawlessly to the 
i.MX21 ADS and i.MX-1 ADS boards.  And we 
could install, obtain a license, create/open 
projects, build (compile and link), download 
from host to target (as well as use their 
excellent simulator), execute, control, use 
breakpoints, examine registers, and in general 
do all of the necessary functions to program 
the target systems.  We could even simulate 
interrupts in their simulator.  This product is 
not Tested and Validated for the MXLite 
(Cogent) board, however. 

The product displayed meaningful 
customization for the Freescale i.MX21 
processor, including an excellent example 
project for this target. The example interfaced 

 
 
the touch LCD screen to receive input from 
the user and the ability to output bitmaps to 
the screen.  

This is a professional-grade product suitable 
for both novice developers as well as the very 
experienced. 

 

On the basis of this study, Synchromesh 
Computing grants to both Freescale 
Semiconductor and to IAR Systems 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. 

Summary of Sc ores ________________________ 

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. 

Func tional Desc rip tion _____________________ 

The IAR EWARM (Embedded Workbench for 
ARM) software tool chain consists of a 
proprietary (non-Eclipse-based) integrated 
development environment (IDE) for the 
Freescale i.MX, i.MXL, and i.MX1 processors 
supporting software development and 
debugging.   
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Table 1: Overall Scores 

Attribute IAR Systems’ Embedded Workbench Average of All Products Tested 

Installation 74 / 80 70 / 80 

Documentation 28/30 28/30 

Functionality of IDE and Tools 67/70 58/70 

System interoperability 53/60 47.5/60 

Technical support Excellent 25/30 

Web support and Web 
documentation 

Web support not tested, Web 
documents are very good. 

20/30 

Total score 222/240—VERY GOOD RATING 203/240 

 

Supporting the JLINK connection device and 
including a functional simulator, it includes an 
integrated editor of their own design, a 
profiler, code versioning (configuration 
management) system, high-quality 
documentation, professional support.  Other C 
compilers can be used under their IDE; we 
tested and validated the IAR C compiler.  The 
product competes against: Green Hills Multi 
2000, Wind River Workbench, Mentor 
Graphics Nucleus EDGE, Codewarrior, ARM 
RealView, Microcross GNU-X Tools, Keil, 
Tasking, Galieosoft, and others.  It is 
considered professional-grade, non-open 
source. 
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This subsection describes key steps for 
installation of the embedded workbench. 

1. Pac kage Completeness________________ 

The package arrived complete with nothing 
missing.  Packaging was attractive and 
functional. 

2. Lic ense Management __________________ 

You can choose between two kinds of 
licenses: the stand-alone license for single 
users and the network license for multiple 
users; network licenses are also known as 
floating licenses. A standalone license is a 
single-user license, locked either to the 

computer where the software is installed, or to 
a hardware lock (dongle). Hardware lock 
(dongle) was not tested.  A network license is 
a multiuser license, located on a license 
server computer and used by multiple users 
on a network. It is all handled with IAR 
Systems’ License Manager. 

Each IAR Embedded Workbench product 
comes with a software license. There are two 
types of IAR license keys associated with a 
license: 

�  The QuickStart key, which allows you to 
use the product for 30 days after 
installation 

�  The permanent key, which opens up the 
product for permanent usage. 

When installing Workbench for the first time, 
use the QuickStart key so that the software 
can be used right away. The QuickStart key is 
included in the product package and is printed 
on the CD cover.  After registration, you will 
obtain the permanent key from IAR Systems.  
By installing the permanent key, the product is 
opened up for permanent usage.  

3. Verific ation of All Insta lla tion Options____ 

Oddly, there are no optional components to 
select from; it seems it is all or nothing with 
this package. This isn’t of concern for PCs 
that have plenty of disk space to spare.  
Figure 1 shows the components to be 
installed. 
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Figure 1: List of Components to Install 

4. Update Capability _____________________ 

To update the software, the product must be 
uninstalled first and then the newer version 
needs to be installed from scratch.  Almost all 
other software packages are capable of 
updating without removing the program files 
and then being reinstalled again.  
Synchromesh Computing recommends a 
more streamlined update capability in a future 
release. 

5. Time to Insta ll Produc t Suc c essfully ______ 

Installing the software package was easy 
enough without the need to dig in the 
documentation for details for a standalone 
license installation. From start to finish, it took 
approximately seven minutes on an Athlon XP 
1.0GHz PC running Windows 2000.  

6. Compatib ility 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. 

Figures 2 and 3 show some additional key 
screens you see during the install process.   
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Figure 2: Installation Splash Screen 

 
Figure 3: Installation Progress Screen 

Table 2 is a compilation of the ratings for the various parts of the installation process we 
have discussed above. 
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Table 2: Installation Scores 

Attribute IAR 
Embedded Workbench 

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 7/10 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 74/80 70/80 
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This section of the program report covers an 
oft-neglected, yet important, part of a product 
offering… its documentation. 

1.  Breadth of Doc umentation _____________ 

Synchromesh Computing looks specifically for 
the following in the documentation.  In Table 2, 
a check mark indicates Workbench includes the 
indicated key feature 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 

�  Glossary 

 

If a topic exists that needs to be investigated 
further, users can quickly navigate to the 
correct document by searching the content, 
browsing through the index, or other common 
techniques.  The documents are easily 
searchable to find the information.  

There is no separate “Quick Start” Guide that 
could be used to get up and running quickly.  
There is a Quick Start Card (really a single 
piece of paper, with text on both sides), but 
this only deals with installation and activation.  
The ARM IAR Embedded Workbench IDE 
User Guide contains both an Installed Files 
and a Tutorial section.  These are helpful, and 
we suggest that IAR consider producing a thin 
booklet that contains the quick start material: 

�  Installation 

�  Licensing 

�  Uninstall 

�  Updating 

�  Installed Files 

�  Tutorial 

The documentation provided is more than 
sufficient for developers to fully take advantage 

of the features Workbench has to offer.  We 
found it well organized and free from major 
defects.  The tutorials were actually useful, and 
the documentation was readable. 
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This type of document is found in products 
such as Mentor Graphics’ Nucleus EDGE, 
Texas Instruments’ Code Composer Studio, 
Green Hills’ Software MULTI, and others. 

 

New ways to convey information, such as 
interactive tutorials, can be preformed on 
personal computers these days. Having this 
built into the IDE would add to the accessibility 
and ease of information (as opposed to 
looking at a separate document in another 
application). 

Leading-edge software products are starting 
to include training videos (MPEG, AVI, or 
Flash based) that guide the user to a happy 
experience, and focus attention on advanced 
features of the product.  Oddly enough, the 
leaders in this are software vendors providing 
income tax software for the USA market (not 
surprising, really, when you consider the 
degree of difficulty following the US Internal 
Revenue Service tax code).   

This idea is spreading to generalized software 
development tools (Mentor Graphics Nucleus 
EDGE includes it now).  While IAR does not 
have this currently, it could be looked at, 
especially for certain high-profit, high-volume 
markets to help reduce technical support 
costs and reinforce brand loyalty. 

2. Readability ____________________________ 

For a document to be easily understood, the 
writing style should be clear and simple. This 

involves a writing style that is direct, and 
familiar to the intended reader.  The structure 
of the document should be logical, 
unambiguous, and avoid redundant words. 
The many documents provided with 
Workbench follow these guidelines.  From the 
layout of the document users can get a good 
idea of what is covered in each section. The 
technical details are sparse and only used 
when necessary to simplify the language. The 
links within the PDF documents make it easier 
to navigate and find your way around the 
document.  Overall the documentation is great 
and readable for the intended readers. 

3. Tec hnic al Ac c urac y ___________________ 

The user is able to implement all major 
examples in the documentation effortlessly.  
All points are laid out step by step and can be 
reproduced by following the instructions.  
There are various tutorials that go over the 
development cycle from creating an 
application project to simulating an interrupt.  

The example applications that come bundled 
perform simple tasks, but are much more 
useful than the typical hel l o wor l d type 
applications.  For instance, the example 
project for the i.MX21 ADS shows basic use of 
timer, CSI, PrP, the interrupt controller and 
touchscreen as well as a menu picture on the 
LCD that scans the touchscreen for user 
input.  This may be too technical for the 
novice users, but extremely useful for the 
targeted intermediate and advanced users.  

Table 4: Documentation Scores 

Attribute IAR 
Embedded Workbench 

Average of  
All Products Tested 

Breadth of Documentation 8/10 9 

Readability 10/10 9 

Technical accuracy 10/10 10 

Total Score 28/30 28/30 

It should be stressed that we had no difficulties 

installing and getting the basic product to 
function. 
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This section provides some description of the 
basic functionality of the Workbench product. 

1. Starting Up ____________________________ 

When the Splash screen pops up as you launch 

 
 
the application, there is no version number on 
it.  We suggest IAR add a version number so 
that customers can track their product’s 
version.  As the product is updated, the 
Splash screen should be updated as well. 

 
Figure 4: Splash Screen 

Workbench starts up fairly quickly (roughly 
five seconds on a 1.0 GHz Athlon) followed by 
a startup screen, which shows common 
options to get working fast.  

 

 
Figure 5: Startup Options 

The speed at which this product started was 
considered outstanding.  Some competitor 
products (based on Eclipse, for example) can 

take literally minutes to initialize and prepare 
themselves for usage. 



IAR Systems’ Embedded Workbench  
Market-Ready Validation Program Report 

8  Synchromesh Computing 

 
 
Starting an empty new project takes a few 
more steps than is really necessary.  First, the 
Wizard asks what tool chain to use, and then 
prompts where the project should be saved in 
a separate window. Having everything in one 
slightly bigger dialog window makes it a tad 
more convenient.  The users can just enter 
the name of the new project, select the tool 
chain, and click OK once and be done. 

 
Once the project is created files can be 
added.  Importing existing code files are easy 
and straightforward, but creating new source 
code files is missing basic functionality. There 
is no option to add a new source file to the 
project with one click.  First a new file must be 
created, saved, and then imported to the 
project.  Having a one-click option to add a 
new source file should be considered in future 
releases. 

 

 
Figure 6: Create New Project 

 

2. Connec tivity with Embedded Target 
Board_____________________________________ 

Using the ARM IAR J-Link interface, 
Workbench can connect to the target board 
and perform the necessary operations for 
uploading code and debugging. 

Leading embedded software tool products 
(such as Codewarrior) are starting to use 

“wizards” to guide users to various usage 
scenarios, and we believe that IAR uses these 
to good advantage. 
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Figure 7: J-Link is a JTAG emulator designed for ARM cores. 

 

 
Figure 8: Debugger Options 

A utility, j l i nk. exe, can be executed to retrieve information about the target board and tests if there is a valid 

connection. Before any hardware debugging can occur you must configure both generic options and hardware 

options.  These options can be prone to mistake, and having tools that check the validity of the connection 
removes one of the many variables that can be wrong. 
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Loading the binary files can be sent to the 
flash or RAM memory depending on how the 
project is configured.  The loader fetches the 
application from the debugger and programs it 
into memory.  The Flash loader uses the file 
I/O mechanism to read the application 
program from the host.  Developers can select 
one or several Flash loaders, where each 
Flash loader loads a selected part of the 
application. This means that different Flash 
loaders load different parts of the application. 
A set of Flash loaders for various 
microcontrollers is provided with Workbench. 

In addition to these, chip manufacturers and 
third-party vendors provide more Flash 
loaders. 

 

Loading the program into Flash reduces the 
amount of breakpoints possible, while no such 
restrictions exist when loading the program 
into the DRAM. 

 
Figure 9: Limited Break Points with Flash 

 
Figure 10: Specific Startup Code Files for the Various i.MX Platforms 

The Flash loader API, documentation, and 
several implementation examples are available 
to make it possible for you to implement your 
own Flash loader. 
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Table 5: Connectivity over J-Link 

 
Attribute 

Can  
Connect 

Can  
Upload File 

i.MX21 ADS board �  �  

i.MX21 Cogent board �  �  

i.MXL ADS board �  �  

i.MX-1 ADS board �  �  

While not part of our market-ready validation, 
we decided to try out the MXLite (Cogent) 
i.MX21 board.  The tools provided could 
connect, but could not debug nor upload code 
to this particular target.  We understand that 
this functionality may be available at a future 
date. 

 

3. Time to Build  First Code_________________ 

The infamous Hel l oWor l d application can 
be written and built in less than 2 minute with 
little knowledge of the interface. The tool 
follows the basic create, write, and build 
sequence of steps that other industry products 
follow. 

 

 

 
Figure 11: Hello World Project 

4. Analysis of Major Func tions_____________ 

 

First-time developers will need to go through 
the documentation to understand how the 
functions and options work.  The compiler, 
assembler, and linker can also be run from a 
command line environment, if you want to use 
them as external tools in an already 
established project environment. 

All major functions and options 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 intermediate 
and experienced users. 
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5. Analysis of Debugger __________________ 

IAR Embedded Workbench comes with an 
integrated debugger called C-SPY, providing 
seamless switching between development 
and debugging.  Developers can edit while 
debugging to make corrections directly into 
the same source code window that is used to 
control the debugging.  

Breakpoints in source code will be associated 
with the same piece of source code even if 
additional code is inserted/modified.  The 
effects of modifying the code are seen only 
after rebuilding the project, not during the 
current debugging session.  

 

 
Figure 12: Debugging a Simple Application 

 

The debugger allows you to switch between 
source and disassembly debugging.  
Debugging the source code provides the 
quickest and easiest way of verifying the 
program logic of your application whereas 
disassembly debugging lets you focus on the 
critical sections of your application, and 
provides you with precise control over the 
hardware. In Mixed-Mode display, the 
debugger also displays the corresponding C 

source code interleaved with the disassembly 
listing. 

 

Compared to traditional debuggers, where the 
finest granularity for source level stepping is 

line by line, C-SPY provides a finer level of 
control by identifying every statement and 
function call as a step point. This means that 

each function calls inside expressions, as well 
as function calls being part of parameter lists to 
other functions can be single-stepped. 
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Figure 13: Stepping C and ASM Code Side by Side 

The C-SPY breakpoint system lets you set 
breakpoints of various kinds in the application 
being debugged.  You can set a code 
breakpoint to investigate whether your  

program logic is correct. You can also set data 
breakpoints that are triggered for both read 
and write access.  However, data breakpoints 
must be supported by the target system. 

 
Figure 14: Code Breakpoints 
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The Register window gives an up to date 
display of the contents of the processor 
registers, and allows you to edit them. Due to 
the large amount of registers it is inconvenient 
to list all registers concurrently in the Register 
window.  Instead it is possible to divide 
registers into register groups.  By default, 
there are several such predefined register 
groups, covering the mandatory CPU and 
system registers.  You can select which 
register group to view and conveniently keep 
track of different register groups 
simultaneously by opening several instances 
of the register window. 

 
Figure 15: Register Window 

The compiler generates all call stack 
information; this allows the debugger to show 
the complete stack of function calls wherever 
the program counter is.  The window shows a 
list of function calls, with the current function 
at the top.  When you inspect a function in the 
call chain the contents of all affected windows 
will be updated to display the state of that 
particular call frame.  

This includes the editor, Locals, Register, 
Watch and Disassembly windows.  You can 
select any function in the call stack, and for 
each function you get valid stack information. 

 
Figure 16: Call Stack 

There is also a powerful internal macro 
system, to allow complex sets of actions to be 
performed. C-SPY macros can be used solely 
or in conjunction with complex breakpoints.  
And, if you are using the simulator, the 
interrupt simulation system to perform a wide 
variety of tasks.  You can connect a macro to 
a breakpoint.  The macro will then be 
executed at the time when the breakpoint is 
triggered and perform specific actions there.  

For instance, you can easily produce log 
reports containing information such as how 
the values of variables, symbols, or registers 
changes.  Just by setting a breakpoint on a 
suspicious location and connect a log macro 
to it.  After the execution you can study how 
the values of the registers have changed. 

The Profiling window displays timing 
information for the functions in an application. 
Profiling must be turned on explicitly using a 
button on the window’s toolbar, and will stay 
active until it is turned off.  The profiler 
measures the time between the entry and 
return of a function.  
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Figure 17: Profiling Results 

6. Analysis of Simulator ___________________ 

Simulators come in all shapes and sizes, and 
can be broken down into these categories: 

�  Types 

o Instruction set 

o Fast cycle accurate timing 
simulator 

o Completely cycle accurate 
timing simulator 

�  Granularity 

o CPU only 

o CPU and L1 and/or L2 cache 

o CPU and peripherals 

o CPU and memory 

Nearly all third-party tools offer a CPU only 
(and sometimes CPU and cache memory 
visualization) instruction set simulator (ISS), 
but rarely offer cycle-accurate simulators due 

to the enormous amount of time and effort it 
takes to generate these per processor.  Rarely 
do simulators cross the cache to main 
memory boundary.  However, it is useful to 
have semiconductor designers or 
manufacturers able to offer cycle accurate 
(timing) simulators and have them accessible 
from within a tool set. 

Given this context, we found that the IAR 
simulator driver simulates the functions of the 
target processor, except the caches, entirely 
in software and can even simulate interrupts.  
When the simulator runs in pipeline mode, it 
performs a cycle accurate simulation of the 
ARM7TDMI / ARM9TDMI  pipeline.  If you switch 
from pipeline mode to normal mode, the 
switch is not completely performed until the 
pipeline is flushed, which happens when a 
branch instruction is executed.  It is also 
possible to view the instructions through the 
various stages in the pipeline using the 
Pi pel i ne Tr ace Wi ndow.  

 
Figure 18: Pipeline Trace Window (using the ARM920T core) 



IAR Systems’ Embedded Workbench  
Market-Ready Validation Program Report 

16  Synchromesh Computing 

Memory access can also be simulated.  The 
memory configuration window lets developers 
specify the number of clock cycles needed to 
access a specific region of the address space.  
This is used in pipeline mode to customize a 
memory configuration by specifying access 
times and bus width.  The configuration 
window is only available when running in  

Figure 19: Memory Configuration 

pipeline mode. C-SPY can also recognize 
illegal memory access violations for specific 
memory areas. If that is the case, execution 
will be halted and an error message will be 
displayed.  

A memory map consists of specified memory 
areas where each memory area has an 
access type attached to it.  The areas can 
either be the zones predefined in the device 
description file, or you can define your own 
memory areas.  The access type can be Read 
and Write, Read Only, or Write Only.  If the 
simulator tries to access memory outside of 
the mapped areas, write to read-only memory, 
or read from write-only memory, the 
simulation will stop.  It is not possible to map 
two different access types to the same 
memory area. 

In addition to the generic breakpoints, the 
simulator lets you set immediate breakpoints, 
which will temporarily halt, but not stop, the 
instruction execution.  It allows a macro 
function to be called when the processor is 

about to read data from a location or 
immediately after it has written data (this is 
usefully for serial ports and timer simulation).  
Instruction execution will resume after the 
action.  

When the processor reads at a memory-
mapped location, a macro function can 
intervene and supply appropriate data.  Also 

when the processor writes to a 
memory-mapped location, a 
macro function can act upon the 
value that was written. 

The simulator can simulate the 
execution of interrupts during 
debugging.  It is possible to 
configure the interrupt simulation 
system so that it resembles your 
hardware interrupt system.  
Having simulated interrupts lets 
you test the logic of your 
interrupt service routines.  By 
using simulated interrupts in 
conjunction with macros and 

breakpoints, you can compose a complex 
simulation of interrupt-driven peripheral 
devices.  

Table 6 shows the simulation types supported. 

Table 6: Simulation Types 

Simulator Type Present 

Instruction set simulator (ISS) Yes 

Fast cycle accurate simulator Yes 

99% cycle accurate simulator Yes 

Simulates cache memory No 

Simulates main memory/bus Yes 

7. Analysis of Editor_______________________ 

The integrated text editor allows editing of 
multiple files in parallel, and provides all basic-
editing features expected from a classic 
editor.  If there are several files open, they are 
organized in a tab group.  You can have 
several editor windows open at the same time. 
Functions specific to software development, 
like coloring of keywords, block indent, and 
function navigation within source files are 
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supported in the editor.  It also recognizes C 
language elements like matching brackets.  
When closing a set of parenthesis, the 
corresponding matching parenthesis is 
highlighted with a light gray background, as 
shown in Figure 20. 

 
Figure 20: Parenthesis Matching 

Figure 21 shows the various editor options 
available. 

 
Figure 21: Editor Options 

The syntax coloring for the editor 
automatically recognizes the syntax of 
assembler and C programs, and displays the 
different components of the program in 
different text styles.  The keywords controlling 
syntax highlighting for assembler and C 
source code can not be changed in the IDE 
option window but are located in the files 
syntax_icc.cfg and syntax_asm.cfg. 

 
Figure 22: Syntax Highlighting 

Functions within the source file are listed in a 
dialog window which can be accessed by 
clicking on the “Go to Function” icon.  Double 
clicking on the function name will navigate the 
editor window to the function location. 

 
Figure 23: List of Functions in Source File 

You can also right click on a function call and 
go to its definition.  Figure 24 shows this 
feature. 
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Figure 24: Locating the Definition  

of a Function 

When you need to know the syntax for any C 
library function, select the function name in 
the editor window and press F1.  The library 
documentation for the selected function 
appears in a help window. 

 

Figure 25: C Library Function Syntax 

In summary, the default editor is typical and 
there are no innovations to make it stand out 
from other products. The default-coloring 
schema is dull, but these can be customized 
to fit what the user likes.  

Table 7: Summary of Functionality Scores 

 
Attribute 

IAR 
Embedded Workbench 

Average of  
All Products Tested 

Completeness of package or product 9/10 8/10 

Starting up speed 10/10 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 10/10 8/10 

Analysis of debugger 10/10 8/10 

Analysis of editor 7/10 8/10 

Total Score 66/70 58/70 
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We did not test the ability of IAR to link 
together objects created with a different C 
compiler, because we believe that users will 
not want to switch from the IAR compiler and 
mix and match . o (object) files. 

The following additional points are noted: 

�  IAR EWARM performed quite well under 
Windows 2000 and Windows XP in terms 
of compatibility.  We do not believe a high 
powered machine is required to host these 
tools, and startup time was excellent. 

�  Connectivity with the target “device under 
test” is paramount for a product of this 
type, and using JLINK proved to be easy 
and without incident. 

�  Unlike other products, this IDE product is 
not intended to be a software backplane to 
enabe other components to be plugged in 
(although different compilers can be 
called). 

�  This particular market-ready validation did 
not include RTOS or middleware 
components. 

�  The tools supported the range of i.MX 
processors tested well, and the examples 
were actually useful and relevant. 

�  The stability of the tools was deemed 
excellent.  We were never able to crash 
these tools using this particular version. 

Table 8: Interoperability Scores 

 
Attribute 

IAR 
Embedded Workbench 

Average of  
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 8/10 6.5/10 

Compatibility of tools to all tested processor variants 9/10 8/10 

Awareness of tools to embedded processor 8/10 7/10 

Overall stability and quality 10/10 8/10 

Total score 53/60 47.5/60 

Host-to-target connectivity using the IAR J-Link 
product functioned flawlessly to the i.MX21 
ADS and i.MX-1 ADS boards, and we could 

install, obtain a license, create/open projects, 
build (compile and link), download from host to 
target (as well as use their excellent simulator), 

execute, control, use breakpoints, examine 
registers, and in general do all of the necessary 
functions to program the target systems.  We 
could even simulate interrupts in their simulator. 



IAR Systems’ Embedded Workbench  
Market-Ready Validation Program Report 

20  Synchromesh Computing 

���� ��������� � �  	 �� � � �� � 
 
 � � �� � �  	 �� � � �� � 
 
 � � �� � �  	 �� � � �� � 
 
 � � �� � �  	 �� � � �� � 
 
 � � � ����

Calling technical support was more pleasant 
than expected.  There was an experienced 
engineer ready to explain in detail what was 
wrong and how to resolve the issue.  Judging 
from this quality of service, it seems IAR 
Systems is ready to provide technical support.  
Although the native language of the engineer 
staffing the technical support function was 
Chinese, he works in Silicon Valley and his 
command of the English language was very 
good.  We expect no difficulties here at all. 

� �� �� �� ���������! � � �� � 
 
 � � �! � � �� � 
 
 � � �! � � �� � 
 
 � � �! � � �� � 
 
 � � � ����

If you cannot find the needed information on 
the website using the FAQs and/or tech notes 
for IAR Embedded Workbench, further 
support is handled by requesting technical 
assistance using a web-form which asks for 
contact information and the question at hand.  

The IAR website provides product updates for 
the Embedded Workbench suite of tools that 
can be downloaded freely. 

There are also on-line demos that show the 
benefits of using an integrated development 
environment. Within these demos there is a 
section that could also be used as a quick-
start guide because it covers the how-to of: 

�  Installing and register the product 

�  Creating an application project 

�  Running the ready-made tutorial projects 

�  Developing efficient code for embedded 
applications 

 

 

These demos are useful and should be 
released with the software package, rather than 
being  exclusively available using the IAR 
website. 
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