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1 Introduction

To simplify the connectivity issues of deeply embedded ARM processors, ARM Limited has developed
the Embedded Trace Macrocell (ETM). This macrocell monitors the internals of the ARM processor and
provides valuable trace data. Dragonfly Software Development LLC has developed a software package
which allows the software or firmware engineer to easily utilize this trace datain athree-part combination:
using a Tektronix TLA Logic Analyzer, the ARM Developer’s Suite, and an ARM processor trace port.
This manual describes the installation and configuration of Dragonfly’'s TLA ETM software.

1.1 Using ThisManual

This manual is intended for software and firmware developers who will use Dragonfly's TLA ETM
package combined with the ARM Developer’s Suite and a Tektronix TLA Logic Analyzer to debug ARM
ETM systems. Developers who are not using ARM’s ETM technology, the ARM Developer Suite, or a
Tektronix TLA Logic Analyzer in their development environment are not capable of using the software
package detailed in this manual. Each of these componentsisrequired in order to use Dragonfly’'s TLA
ETM package.

This manual is organized into six chapters:
e Chapter 1: Introduction.

e Chapter 2: Overview. A basic discussion of the technology and history behind
Dragonfly’'s ETM software package. Includes a description of Dragonfly's TLA ETM
support packages.

e Chapter 3: Installation. A full-length discussion of the installation of Dragonfly’'s ETM
software on the TLA700 and PC.

e Chapter 4: Configuration. A step-by-step guide to configuring the hardware and software
necessary for getting started with Dragonfly’s ETM software package.

e Chapter 5: Troubleshooting.

This manual does not describe how to use, or install the Tektronix TLA Logic Analyzer, the ARM
debugger, the ARM Multi-ICE interface, or the ARM trace port. It does not discuss how to design or test
silicon or firmware, except in very general terms.

In addition to this manual, the installation and use documentation for the Tektronix TLA Logic Analyzer,
PC, and the ARM Developer’s Suite should also be available.

1.2 Typographic and Style Conventions

Keyboard commands are shown on a line by themselves, in bold font. Any punctuation is part of the
command:

10/25/00 Dragonfly Software Development LLC 5



Introduction

chmod g+x mytest.dir

File names and directory names, when used in text, are in line with the text, and bold. For example: The
GetFoo directory contains the .configrc file.

Software application menu names and their pull-down options are in line with the text, bold, and
capitalized. For example: To print afile select the Print option from the File menu.

Product and trade names are not ordinarily highlighted in any fashion.

1.3 Manufacturer Support

When working with the TLA and ARM, there are three vendors available to support working with the
Dragonfly TLA ETM software. Be sure to contact them and use their product manuals.

ARM Limited

Tektronix

Dragonfly Software Development LLC

1.4 Copyright Usage

Provides the compilers, debuggers, ETM, Multi-ICE and
other components that allow one write code for an ARM
processor, run it, and debug the results.

Provides the logic analyzer, acquisition cards, and cables
that monitor signals from the ASIC

Provides the software that supports use of the Tektronix
TLA Logic Analyzer with ARM devices.

The following trademarks, trade names, and copyrighted phrases are used in this book. Dragonfly Software
Development LLC gratefully acknowledge their owners who create, maintain, and support these products.

Table 1: Ownership Acknowledgment

Item(s) Owner
Tektronix, TEKTRONIX Tektronix, Inc.
Tek, TEK P.O. Box 1000
TLA700, TLAG0O, TLA Wilsonville, Oregon 97070-1000
http://www.tek.com
ARM, ETM, Multi-ICE, Thumb ARM Limited

http://www.arm.com

Dragonfly, TLA ETM, ETM-1x,
ETM-2x

Dragonfly Software Development LLC
8196 S.W. Hall Blvd., Suite 104
Beaverton, Oregon 97008
http://www.dfsw.com
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Copyright Usage

Table 1: Ownership Acknowledgment

Item(s) Owner
Microsoft Microsoft Corporation
Windows, Windows 98, Redmond Washington
Windows NT http://www.microsoft.com
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2 Overview

As asolution for the size and complexity of deeply embedded ARM processors, ARM Limited introduced
its Embedded Trace Macrocell (ETM). This macrocell monitors the internals of the ARM processor and
provides trace data to a single trace port. This port provides serialized read/write data, branch addresses,
and pipeline status. However, this macrocell solution posed another problem; the complexity of processing
and interpreting the data.

Dragonfly Software Development LLC and Tektronix formed a partnership to combine their software and
hardware into a easy-to-use package for ARM systems with the ETM. The result is a software package
which allows software or firmware developers to use a Tektronix TLA Logic Analyzer as atrace capture
device, capturing the raw trace data from ARM’s Trace Port, and making this raw data available to the
ARM Developer’s Suite. Dragonfly’s TLA ETM software package uses an in-circuit emulator (such as
ARM’s Multi-ICE), Tektronix’s TLA, and the ETM to provide a comprehensive PC-controlled testing
environment.

Each component of the TLA ETM package has a set of responsibilities for providing trace information to
the software or firmware developer. First, the in-circuit emulator is used by the PC to pass control signals
to the target ARM hardware. The PC is also used to control the second component, the TLA Logic
Analyzer, which captures information from the ARM trace port. Finally, the ARM Developer’s Suite
provides the user interface to the ETM and to the TLA. The ARM debugger is used to configure the trace
port using a JTAG interface as well as displaying data. The JTAG interface provides a vehicle for control
of execution, such as starting and stopping, stepping, modifying registers, or altering code.

10/25/00 Dragonfly Software Development LLC 9
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TLA ETM Software M od€

Conceptually, the Dragonfly TLA ETM software resides in a client-server model in the three shaded areas
of Figure 1.

Client Server
PC with DLL Installed TLA with ETM Support
Packagel nstalled
Network

ETM Support Package

MULTI-ICE Trace Port

Interface Data
System Wlth ARM

Processor and ETM

Figure 1: Dragonfly’sETM Software

These shaded areas represent:

e Client (DLL): A Dynamic Link Library (ADSTLA.DLL) that is loaded by the ARM
Developer Suite, and is used by the ARM Developer Suite to
communicate with the Tektronix TLA Logic Analyzer.

e Server: A server application that is run on the TLA. This server application

provides a TCP/IP-based communications layer to the Tektronix TLA
Logic Analyzer. The DLL loaded by the ARM Developer Suite
establishes a TCP/IP-based connection to this server, and uses the server
to perform data acquisition tasks on the analyzer.

» ETM Support Package: An ETM support package that is run on the TLA. The TLA must be
configured so that is can properly interpret the raw datathat is transmitted
from the ARM trace port. The ETM support package sets up the TLA so
that the raw data from the trace port can be properly interpreted.

Support for other vendors' debuggers may be available in the future. Please contact Dragonfly to discuss
the possibility of using other vendors' debugger tools with an ARM ETM system and Tektronix TLA
Logic Analyzer.
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TLA ETM Support Packages

Dragonfly offers two customized ETM support packages that can be used with the TLA ETM software.

Each package is characterized by its acquisition module, module memory used, and trace data port rate.
They are as follows:

e TLA-ETM-1x: This support package provides basic ETM support, and is the simpler of
the two support packages. This package works with a TLA acquisition

modul e of any width, and supports ETM trace port data rates of up to 200
MHz.

e TLA-ETM-2x: This package provides advanced ETM support for acquisition modules
that are at least 68 channels wide. This package utilizes the additional
module memory in the TLA acquisition module to store twice as much

ETM trace port data. This package supports trace port data rates of up to
400 MHz.

The two Dragonfly support packages (TLA-ETM-1x and TLA-ETM-2x) work with both 100MHz and
200Mhz acquisition modules. The maximum data rates listed above assume that a 200Mhz acquisition

module is used. If a100Mhz acquisition moduleis used for trace capture, the maximum data rate listed
above will be reduced by one half.
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3 Installation

This chapter discusses the installation of the Dragonfly TLA ETM software on the Tektronix TLA Logic
Analyzer and PC.

3.1 Installation Requirements

Before installing the TLA ETM software, please ensure that the target system meets all of the installation
requirements. To use the TLA ETM software, the following is required:

* PC with Microsoft Windows 98, or Windows NT 4.0 or later.!

* ARM Developer’s Suite, version 1.0.1 or later (http://www.arm.com) running on the PC or on the
TLA.

» ARM Trace Debug Toals, version 1.0 or later, running on the PC or on the TLA.

* ARM’s Multi-ICE (with driver version 2.0 or later), or some other form of JTAG run control (http://
WwWw.arm.com).

 Tektronix TLA Logic Analyzer, running application software version 3.1 or software version 3.2,
(http://www.tek.com)

« A single Mictor cable, to connect the target hardware’s ETM port to the Tektronix TLA Logic
Analyzer.

* Three 3.5-inch floppy disks containing Dragonfly’ STLA ETM software (http://www.dfsw.com)

Dragonfly’s TLA ETM software uses TCP/IP to communicate with the TLA Logic Analyzer. For
communicating with the TLA Logic Analyzer using a communications network, please ensure that both
the PC and the TLA are configured for TCP/IP, and that the machines can “see” each other on the network.
For TCP/IP configuration information, contact your system administrator.

1. The Tektronix TLA Logic Analyzer is afully-compatible Windows 98-based PC, it is possible to run the
ARM Developer Suite software directly on the TLA. Dragonfly’s DLL may work correctly with Win-
dows 2000, but this configuration is not yet supported.

2. At the time this manual was written, version 3.2 of the Tektronix TLA application software was avail-
able. It is possible that release 3.3 and beyond of the Tektronix TLA application software will not cor-
rectly communicate with Dragonfly’s TLA COM server. Dragonfly will provide upgrades to its server
application to ensure that the server continues to work correctly with the latest application software from
Tektronix. Contact Dragonfly for upgrade details.
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3.2 TLA Softwarelnstallation

Two of the three software components in Dragonfly’s TLA ETM software package are installed on the
Tektronix TLA Logic Analyzer:

* TLA COM Server
* One of thetwo TLA-ETM Support Packages (TLA-ETM-1x, or TLA-ETM-2x)
Each of these components is installed with essentially the same installation procedure. Follow these steps
toinstall each of these two packages:
Insert the floppy disk with the distribution software into the TLA’s floppy disk drive.
From the Start menu, select the Settings menu, then select Control Panel.
From the Control Panel, select Add/Remove Programs.
Click the Install button.
Choose your floppy disk drive (A:) asthe source of the install software.

Read and agree to the license terms.

N o g bk~ w DN

Click as appropriate to continue and complete the installation.

Theinstall process for the TLA-ETM Support Package copies files to the C:\Program
Files\TL A700\Supports\ directory. Thisinstallation path is hard-wired into the other software
components of Dragonfly’s TLA ETM software.

/ WARNING!
Do not remove any of the files from the C:\Program\Files\TLA\Supports directory. They must
appear in this directory for the TLA ETM software to function properly.

Theinstall process for the TLA COM Server installs the server on the TLA, and configures the TLA so
that the TLA COM Server will be automatically restarted each time the TLA is rebooted. Once the
installation of the server is complete, reboot the TLA to automatically start the server, or you can run the
server directly from the Start menu, by selecting Start ->Programs->TLA COM Server ->TLA COM
Server.

3.3 PC Softwarelnstallation

One of the three software components in Dragonfly’s TLA ETM software package is installed on the PC
that will be running the ARM Developer Suite software:

* TLA-ADS Dynamic Link Library
Follow these steps to install this package:

1. Insert the floppy disk with the distribution software into the PC' s floppy disk drive.
2. Fromthe Start menu, select the Settings menu, then select Control Panel.

3. Fromthe Control Panel, select Add/Remove Programs.

14 Dragonfly Software Development LLC 10/25/00
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Click the Install button.
Choose your floppy disk drive (A:) asthe source of your install software.

Read and agree to the license terms.

N o g &

Click as appropriate to continue and complete the installation.

Thisinstaller will install asingle DLL (ADSTLA.DLL) onto the PC. Theinstaller will search on the PC
for the installation location of the ARM Developer Suite software. It is recommended, but not required,
that ADSTLA.DLL beinstalled in the same directory as the ARM Developer Suite software.

NOTE

It isimportant to note the installation directory of this DLL, for it must be made available to the
ARM “ADW" Debugger during the debugger’ s configuration process. Typically, the DLL will
beinstalled in C:\Program FilessARM\ARM Devel oper\Suite\Bin.
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4 Configuration

There are two parts to the configuration of the Dragonfly TLA ETM Software. Thefirst is hardware
configuration. It isimportant to ensure that the PC, TLA and target hardware are all properly connected to
one another. The second is software configuration. Certain steps must be taken in the ARM Debugger to
ensure that the trace modules are properly configured. This chapter examines these configurations.

4.1 Hardware Configuration

The connections between the PC, TLA, and target hardware are important to the functionality of the
Dragonfly TLA ETM Software. The setup among these three pieces of hardware, shown in Figure 2
below, uses three kinds of cables: ribbon cables, ethernet cables, and alogic analyzer data cable. A ribbon
cable connects the system-under-test to the in-circuit emulator. A single logic analyzer data cable connects
the system-under-test to the TLA. Both the PC and the TLA should also be connected to the network using
whatever network cabling is appropriate.

Per sonal Computer
P .\,,ﬁ_y‘j/ Ethernet Cable

Pardlel Cable

System-Under - T est

Figure 1. Hardware Configuration
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L ogic Analyzer Cabling

A single Mictor cable is used to connect the ETM of the system-under-test to the Tektronix TLA Logic
Analyzer. This cableisillustrated in Figure 2 below:!

! '\'\ f\\_\\_ﬁ_ i
Module Ends Q\ //:/?/

Figure 2: Mictor Cable

1. Tektronix refersto this cable as a P6434 Mass Termination Probe. This cable available from
Tektronix, and is detailed in Tektronix document 070-9793-03 which is available for download
at the Tektronix web site (www.tek.com). A link to this document is also available at Dragon-
fly’'s web site (www.dfsw.com).

18
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Hardware Configuration

The Mictor cable has two ends. The first end consists of a Mictor connector, asisillustrated in Figure 3.
Two cables connect the Mictor connector to two larger connectors on the second end. These connectorsare

known as “ module ends.”

Recessed Edgeon

Pin 1 Side

| SLOT
@\v PIN 1

&

Figure 3: Mictor Connector

The Mictor connector of the Mictor cableistypically labeled in one of the following four ways:

Table 2: Typical Labelsfor Mictor Connector

Probe Pin1 Side Color Pin 38 Side Color
A A3 A2CKO | Tan A1 AO0CK1 | Orange
D D3 D2 Q0 Blue D1DO0OCK2 | Yellow
C C3 C2 CK3 | White C1C0Ql | Gray
E E3E2Q3 Green E1EO Q2 Violet

Confirm that the Mictor connector is labeled according to one of the combinations in the above table. Note
that in all four cases, the “ Pin 1" side of the Mictor connector contains groups“ 3 and 2", while the “ pin

38" side of the Mictor connector contains groups“ 1 and 0”.

To connect the Mictor cableto the ETM port, insert the Mictor connector of the Mictor cableinto the trace
port’s Mictor connector on your system. The Mictor connector is keyed, so correct polarity is assured.

10/25/00
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Configuration

To connect the Mictor cable to your Tektronix logic analyzer, connect the modul e ends of the Mictor cable
to the logic analyzer as follows:

Table 3: Connecting Mictor cable moduleendsto TLA Logic Analyzer

Module End to Connect Connector to use on TLA Logic Analyzer

Group“ 32" ModuleEnd | Connect to the A3/A2 connector onthe TLA
of A, C, D, or E cable

Group“ 10" ModuleEnd | Connect to the A1/A0 connector onthe TLA
of A, C, D, or E cable (For 34 channel TLA modules, connect to the C3/C2 connector)

Once the Mictor cable is connected to both the TLA and the ETM port, the hardware configuration is
complete.

4.2 Software Configuration

To configure both the Tektronix TLA Logic Analyzer and ARM's debugger, perform the following
configuration steps:

1. Fromthe Tektronix TLA Logic Analyzer, start the TLA COM Server, if it is not already running. Do
so by selecting the Start->Programs->TLA COM Server->TLA COM Server.

2. Fromthe PC (or TLA if the ARM Developer’s suiteis being run locally), start the ARM Multi-ICE
Server by selecting the Start->Programs->ARM M ulti-1CE->M ulti-I CE Server. Refer to the ARM
Multi-1CE documentation for Multi-1CE configuration details. Ensure that the Multi-ICE is properly
connected to your system under test, and that the Multi-1CE can correctly recognize the ETM on the
JTAG scan chain.

3. Openthe ARM “ADW" Debugger by selecting Start->Programs->ARM Developer Suite->ADW
Debugger. Ensure that the target hardware is stopped. Configuration will not be applied if the target
hardware is running.

4. From the Options pull-down menu, select Debugger Configuration. A dialogue window as shown
below will appear. Select the* TRACE.DLL” for the Target Environment, as shown in Figure 4.

20 Dragonfly Software Development LLC 10/25/00
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| Debugger Configuration

|[:4RM\ARM DEVELOFER SUITEAEINSvace. diRd R

;
A

Figure4: TRACE.DLL Selection

10/25/00 Dragonfly Software Development LLC 21



Configuration

5. Withthe“TRACE.DLL" selected, click on the Configur e button in the dialogue window. A second

Remote Configuration dialogue window will appear as shown below inFigure 5.

Hemote Configuration

..

— Run Contral
M ethod

Multi-ICE .dll

Add

Remowve |

Configure

OE.

— Trace Caontrol
kethod

adztla.dll

Add

Ei

Remowve |

Configure

Figure5: Remote Configuration

6. Inthe new dialogue window there are two control sections. The first control section in the Remote
Configuration window is Run Control. The default Method for Run Control is the Multi-ICE. If
Multi-ICE.DLL is not shown as the Run Control, click on the Add button and browse for Multi-
ICE.DLL to select it. Refer to the ARM documentation for Multi-ICE configuration details.

7. The second control section in the Remote Configuration window is Trace Control. The Method for
the Trace Control must be set tothe “ADSTLA.DLL.” Thisisdone by clicking on the Add button and
browsing for the“ ADSTLA.DLL" which was installed when the Dragonfly TLA ETM software pack-
age was installed. As was recommended in the installation process, ADSTLA.DLL may be |located
“C:/Program FilessARM/Arm Developer Suite/Bin”.

22
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Software Configuration

8. Withthe controls selected, click on the Configure button for the Trace Control. A third dialogue win-
dow for TLA Configuration will appear as shown below.

TLA Configuration E
TLA to uze: !Iu:u:alhn:nst Connect |
todule: Slat 3 LA Module [200 MHz 512K]

Clocking: Riging Edge of TRACECLE, ;I

¥ Enable timestamping

¥ Enable zample storage doubling [if supported)
I | Tirace secondan TR AT el

Qk. Cancel

Figure 6: TLA Configuration

9. Selectthe TLA touse. Thisis“localhost” if the ARM debugger is running locally on the TLA. Other-
wise, thisisthe network name of the Tektronix TLA Logic Analyzer. Oncethe TLA to useis selected,
click the Connect button.

10. Oncethe TLA is connected, the M odule scroll windows will become available. M odule selects the
specific acquisition module on the TLA to use for tracing. The Clocking scroll window selects
between full-speed and half-speed clocking. Full-speed clocking logs data on every rising edge of the
clock. Half-speed clocking logs data on every rising and falling edge of the clock.

11. Fromthe TLA Configuration window, it is also possible to enable Timestamping or Sample Stor -
age Doubling. Enabling timestamping will cause atimestamp to appear on the disassembled output of
the trace. Enabling sample storage doubling will cause any extra memory modules to be used in the
trace data acquisition (TLA-ETM-2x support package only).

12. Configuration is complete. Exit the configuration by clicking on the OK button of all the opened dia-
logue windows. Note that the debugger should automatically restart and apply the new configuration.
If not, then the target hardware is running. Stop the target hardware, and repeat the steps above.

13. With the software configured, note that the Trace pull-down menu is now available in the ARM
Developer’s Suite.
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The TLA and the ETM can now be configured from the Developer’s suite. For details on using the trace

functionality on the ARM Developer’s Suite, refer to the following documentation, both available from
ARM Ltd.:

» The ARM Developer’s Suite Manual
» ADW Trace Debug Tools User’s Guide

4.3 License

The standard software license is for a single user configuration. This includes the software for one TLA
COM server, one ETM support module, and one client DLL. It is possible to run the Dragonfly TLA ETM
software on multiple TLA's. To do so, it is necessary to purchase additional ETM support modules.
Furthermore, it is possible to use multiple clients with a single server. However, to do so, it is hecessary to
purchase additional TLA COM server/client DLL pairs. Please refer to the license agreement in the
appendix for details.
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5 Troubleshooting

This chapter discusses common problems and solutions.

5.1 Installation Troubleshooting

Itiscritical that all cabling is correct for the Dragonfly TLA ETM software package to work. Check the
following:

1. The Mictor cableis properly labeled, and is connected to the appropriate channels of the acquisition
module.

2. The ARM Multi-ICE is connected to the JTAG connector, and the Multi-ICE server can properly rec-
ognize the ETM on the JTAG scan chain.

3. The ARM debugger is configured to use Multi-ICE.DLL asits Run Control, and ADSTLA.DLL asits
Trace Control.

If problems persist, please contact Dragonfly Software Development LLC at (877) 641-3440 x 25 during
regular business hours (Pacific time) for assistance.

5.2 Operation Troubleshooting

A number of problems can arise without the proper software configuration. These problems and their
solutions are as follows:

1. The ARM Developer’s Suite reportsthat “The TLA does not have the required support package.” This
islikely because the TLA-ETM-1x or TLA-ETM-2x support package has not been properly installed
onthe TLA logic analyzer. Check that the installation is complete on the Tektronix TLA Logic Ana-
lyzer.

2. The ARM Developer’s Suite reportsa“ Data Abort” error when attempting TLA configuration. Thisis
likely because the target hardware is currently running. Ensure that the hardware is stopped when per-
forming TLA configuration.

3. The ARM debugger is unable to establish a connection to the TLA Logic Analyzer. Ensure that the
TLA COM Server isrunning onthe TLA Logic Analyzer, and that the PC running the ARM debugger
is properly configured for TCP/IP. If connection problems persist, you can use the configured 1P
address of the Tektronix Logic Analyzer (e.g. “192.1.2.3") inthe “TLA to use:” configuration.

If operation problems persist, please contact Dragonfly Software Consulting at (877) 641-3440 x 25 during
regular business hours (Pacific time) for assistance.
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Troubleshooting

5.3 Alternate Testing Configurations

It'simportant to note that to effectively use an ARM processor with an ETM, the ARM processor and ETM
components must already function correctly. The ETM requires quite a bit of silicon to function, and if
portions of the ASIC don't work, then it's unlikely that the ETM will function properly. If the ETM portion
of the ASIC is not yet working, then a more direct testing method is required.

However, for those building their own silicon, the job of connecting the analyzer channels to the pins of
the ASIC becomes necessary. This has always been the Achilles heel for logic analyzers connecting to
ARM ASICs, since the silicon is nearly always configured for a custom application, and no standard logic
analyzer connector pinouts have been recommended by ARM.

However, recently ARM Ltd., has produced a series of ARM “Integrator” boards that all utilize the same
logic analyzer connections. ARM’ s “ Integrator/AM” board is designed to plug directly onto ARM’s other
Integrator boards, and to present a standard Mictor pinout for ARM’s AMBA bus. For those creating
custom silicon solutions and wish to capture the bus cycles directly from the AMBA bus, it may be
desirable to design a system utilizing the same Mictor pinouts that ARM uses for their Integrator/AM

hardware. Specifications for this board can be found at ARM’ s web site, at http://www.arm.com/products/
Integrator/am.html

In addition to Dragonfly’s ETM support software, Dragonfly also offers TLA support packages for
disassembly of the ARM’s AMBA-ASB and AMBA-AHB data bus. For more information about
Dragonfly’s other ARM support packages, please refer to http://www.dfsw.com.
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Appendix A L icense Agreement

DRAGONFLY END-USER SOFTWARE LICENSE AGREEMENT

PLEASE READ THISDOCUMENT CAREFULLY BEFORE USING THE SOFTWARE. BY USING
THE SOFTWARE, YOU ARE AGREEING TO BE BOUND BY THE TERMS OF THIS
AGREEMENT. IFYOU DO NOT AGREE TO THE TERMS OF THISAGREEMENT, DO NOT OPEN
THE SEALED DISK PACKAGE, INSTALL, OR USE THE SOFTWARE. PROMPTLY RETURN
WITHIN 15 DAY S THE SOFTWARE, ALL RELATED DOCUMENTATION, AND
ACCOMPANYING ITEMSTO THE PLACE OF ACQUISITION FOR A FULL REFUND.

Thisisalegal agreement between you and Dragonfly Software Development LLC (Dragonfly). This
Agreement states the terms and conditions upon which Dragonfly offers to license the software sealed in
the disk package, together with all related documentation and accompanying items including but not
limited to, the executable programs, drivers, libraries, and data files associated with such programs
(collectively, the Software).

LICENSE
1. Grant of License

The Software is licensed, not sold, to you for use only under the terms of this Agreement. Y ou own the
disk or other media on which the Software is originally or subsequently recorded or fixed as permitted by
this Agreement. However, as between you and Dragonfly (and, to the extent applicable, its licensors),
Dragonfly retains all right, title, and interest to the Software and all copyrights to the Software, and
reserves all rights not expressly granted to you. Thisis a non-exclusive license.

2. For Use on a Single Computer

The Software may be used by you only on a single computer. Y ou may transfer the machine- readable
portion of the Software from one computer to another computer, provided that (a) the Software (including
any portion or copy thereof) is erased from the first computer and (b) there is no possibility the Software
will be used on more than one computer at atime.

3. One Archival Copy

In support of your use of the Software on a single computer, you may make one (1) archival copy of the
machine-readabl e portion of the Software for back up purposes only, provided that you reproduce on the
copy all copyright and other proprietary rights notices included on the originals of the Software.

4. Transfer of License
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Y ou may transfer your license of the Software, provided that (a) you transfer all portions of the Software or
copies thereof, (b) you do not retain any portion of the Software or any copy thereof, and (c) the transferee
reads and agrees to be bound by the terms and conditions of this Agreement.

5. Limitation on Using, Copying, and Modifying the Software

Except to the extent expressly permitted by this Agreement or by the laws of the jurisdiction where you
acquired the Software, you may not use, copy, or modify the Software. Nor may you sub-license any of
your rights under this Agreement.

6. Decompiling, Disassembling, or Reverse Engineering

Y ou acknowledge that the Software contains trade secrets and other proprietary information of Dragonfly
and its licensors. Except to the extent expressly permitted by this Agreement or by the laws of the
jurisdiction where you are located, you may not decompile, disassemble, or otherwise reverse engineer the
Software, or engage in any other activities to obtain underlying information that is not visible to the user in
connection with normal use of the Software. In any event, you will notify Dragonfly of any information
derived from reverse engineering or such other activities, and the results thereof will constitute the
confidential information of Dragonfly that may be used only in connection with the Software.

TERMINATION

The license granted to you is effective until terminated. Y ou may terminate the license at any time by
returning the Software (including any portions or copies thereof) to Dragonfly at the address shown below.
The license will also terminate automatically without any notice from Dragonfly, if you fail to comply
with any term or condition of this Agreement. Y ou agree upon such termination to return the Software
(including any portions or copies thereof) to Dragonfly. Upon termination, Dragonfly may also enforce
any rights provided by law. The provisions of this Agreement that protect the proprietary rights of
Dragonfly will continue in force after termination.

LIMITED WARRANTY

Dragonfly warrants, as the sole and exclusive warranty, that the disks on which the Software is furnished
will be free of defects for a period of ninety (90) days. In the event one or more of such disks is defective,
Dragonfly will replace the defective disk(s) free of charge upon receiving the defective disk at the address
set forth below.

No distributor, dealer, or any other entity or person is authorized to expand or alter this warranty or any
other provisions of this Agreement. Any representation, other than this express limited warranty, will not
bind Dragonfly.

EXCEPT ASSTATED ABOVE IN THIS AGREEMENT, THE SOFTWARE ISPROVIDED AS-IS
WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO, ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE.

Dragonfly does not warrant that the functions contained in the Software will meet your requirements, or
that the operation of the Software will be uninterrupted or error-free. Y ou assume full responsibility for the
selection of the Software to achieve your intended results, and for the installation, use, and results obtained
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from the Software. Y ou also assume the entire risk as it applies to the quality and performance of the
Software. Should the Software prove defective you (and not Dragonfly, or its distributors or dealers)
assume the entire cost of all necessary servicing, repair, or correction.

This warranty gives you specific legal rights, and you may also have other rights which vary from country/
state to country/state. Some countries/states do not allow the exclusion of implied warranties, so the above
exclusion may not apply to you. Dragonfly disclaims all warranties of any kind of the Software was
customized, repackaged, or altered in any way by any third party other than Dragonfly.

LIMITATION OF REMEDIES AND DAMAGES

THE ONLY REMEDY FOR BREACH OF WARRANTY IS THE EXPRESS LIMITED WARRANTY
SET FORTH ABOVE. IN NO EVENT WILL DRAGONFLY OR ITS LICENSORS BE LIABLE FOR
ANY PUNITIVE, INDIRECT, INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES, OR
FOR ANY LOST PROFITS, LOST SAVINGS, LOST REVENUES, OR LOST DATA ARISING FROM
OR RELATING TO THE SOFTWARE OR THIS AGREEMENT, EVEN IF DRAGONFLY ORITS
LICENSORS HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. IN NO EVENT
WILL DRAGONFLYSLIABILITY ORDAMAGESTO YOU OR ANY OTHER PERSON EVER
EXCEED THE AMOUNT PAID BY YOU TO USE THE SOFTWARE, REGARDLESS OF THE FORM
OF THE CLAIM. Some countries/states do not allow the limitation or exclusion of liability for the
incidental or consequential damages, so the above limitation or exclusion may not apply to you.

PRODUCT RETURNS

If you must ship the Software to Dragonfly or an authorized Dragonfly distributor or dealer, you must
prepay shipping and either insure the software or assume all risk of loss or damage in transit.

U.S. GOVERNMENT RESTRICTED RIGHTS

All Software and related documentation are provided with restricted rights. Use, duplication, or disclosure
by the U.S. Government is subject to restrictions as set forth in the Rightsin Technical Data and Computer
Software clause at DFARS 252.227-7013 or the Commercial Computer Software-Restricted Rights at 48
CFR 52.227-19, as applicable. If you are sub-licensing or using the Software outside of the United States,
you will comply with the applicable local laws of your country, U.S. export control law, and the English
version of this Agreement.

MANUFACTURER
The Manufacturer of the Softwareis:

Dragonfly Software Development LLC 8196 SW Hall Blvd. #104 Beaverton, OR 97008

GENERAL

This Agreement is binding on you as well as your employees, employers, contractors and agents, and on
any successors and assignees. Neither the Software nor any information derived therefrom may be
exported except in accordance with the laws of the U.S. or other applicable provisions. This Agreement is
governed by the laws of the State of Oregon (except to the extent federal law governs copyrights and
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federally registered trademarks). This Agreement is the entire agreement between us and supersedes any
other understandings or agreements, including but not limited to, advertising of the Software. If any
provision of this Agreement is deemed invalid or unenforceable by any country or government agency
having jurisdiction, that particular provision will be deemed modified to the extent necessary to make the
provision valid and enforceable, and the remaining provisions will remain in full force and effect. If any
legal action is brought by you or Dragonfly regarding the Software or this Agreement, the prevailing party
shall be entitled to recover, in addition to any other relief granted, reasonabl e attorney fees and expenses of
litigation. Neither you nor Dragonfly will waive any rights under this Agreement, unless such waiver isin

writing. For questions concerning the Software or this Agreement, please contact Dragonfly at the address
stated above.
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