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Arribas Embedded Linux Edition

Embedded Linux is rapidly emerging as the operating system of choice for high performance networking

and multimedia embedded devices. Today, Linux runs on many integrated System-On-Chip (SOC)
processors that are geared toward high-growth embedded devices including digital set-top boxes, digital
televisions, DVD recordable devices, broadband access devices, digital cameras, laser printers and
network routers.

The Arriba® Embedded Linux Edition provides significant benefits toward the software development of
embedded Linux drivers and applications running such devices. Key highlights and benefits include:
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The Arriba Embedded Linux Edition delivers an out of box, install-ready software development
toolkit that includes:

>> The Embedded Linux Kernel - Built and tested for the popular RISC platforms, included with
full source code

>> The GNU Cross Tool-Chain - GNU compiler, assembler, linker and supporting tools and
libraries

>> The Arriba IDE - An Eclipse-based environment to edit and debug kernel drivers and
applications

>>The VMON2 Debug Agent - A state-of-the art debug agent that provide source-level
debugging of the Linux target over high-speed Ethernet

Reducing Time-to-Market

Debugger Highlights

Bringing up Linux on an embedded processor can be a daunting experience. The Embedded
Linux Edition provides a suite of tools aimed at minimizing the learning curve for the new users,
while reducing the development cycle for the seasoned coders:

Providing a complete out-of-box package that includes the Linux kernel, cross GNU compiler and
libraries, and an integrated ready-to-go target debug agent allows user of the Embedded Linux
Edition to rapidly develop, test, debug and deploy their drivers and applications.

The Arriba plug-in lets user access the debugging power of VMON2 from the intuitive and easy-
to-use Eclipse IDE. Use of Eclipse means shorter or no learning curve for developers while
preserving existing investments in Eclipse-based tools and products.

! Eclipse plug-in for Windows-host available in Q4 2007
2 First-Silicon Solutions (www.fs2.com)

) Integrated debugging of
drivers and applications

) High-speed Ethernet
connectivity

) Optional connection over
JTAG (from FS2?%)

) Transparent debugging of
loadable modules

) Automatic loading of
debug symboil(s)

) Patch-less debugging of
kernel and drivers

) Non-preemptive
debugging of kernel and
drivers

) User-definable extensible
debug plug-in

) Advanced application
debugging features
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Source Level Debugger

One of the biggest challenges faced by the embedded Linux developer is the inability to debug device drivers and/or multi-threaded
applications that use shared libraries. The Linux kernel consists of over 2.5 millions lines of code (LOCs). At an average of ten bugs
per thousand LOCs, an embedded Linux device can potentially be exposed to roughly thirty thousands bugs. Consequently, a
capable debugger is the developer biggest defense against product delays and defects.
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int status; /* parent process: child's exit status */

i
¥ TEST: Do "step" to step into this functien
o
L proc_A();
/* now create new process */
i |
¥ TESTL: set 1 brbk in parent, 1 in child. Either one hitting first is
. 0OK. The other should not be running.
* TEST2: set 2 brbk in child., Delete 2 after hitting 1. In either case
b breakpoint should hit only once
* TEST3: set 1 brbk in child, and run "next" through the parent. The
# resume. Child should hit breakpoint.
* TEST4:. set 2 brbk in child, one in parent. Remove all once hit,
4
childpid = fork(}; e
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The Arriba Embedded Linux Edition includes the VMON2 debug monitor, aimed specifically at solving difficult debugging problems of
embedded Linux. Based on patent(s) pending technology, VMON2 provides:

High speed & Low cost Connectivity:

VMON2 communicates with the Arriba host debugger via the Ethernet connection. VMON2 over Ethernet offers a faster, more
reliable, and easier to use means of debugging the target than comparable methods based on JTAG or over Serial.

Live Debugging:

JTAG-based debug solutions halt the target when under debug. This pre-empts the exception handler(s) on the target from
responding to a variety of time sensitive events such as the arrival of network packets, or the completion of certain multi-media
operations. Failure to handle such events often leads to undesirable side effects that subsequently impact the target’s operation.
VMON2 provides full debugging of device drivers and bottom-half kernel code without disrupting the kermnel servicing of time-sensitive
events.

Debugging of Production-Kernel:

Conventional software based debug solutions require source level changes to the Linux kernel. A production kernel is unlikely to
have such changes enabled in its code space, and thus cannot be debugged. In contrast, VMON2 can be loaded and unloaded on
demand, making it possible to debug a production kernel.

Complete Debugging Coverage:

In instances where debugging of standalone programs (such as boot loader) or interrupt-service routines (ISR) are required, the
Arriba Embedded Linux Edition comes with an optional plug-in that enables the source debugger to be used with a JTAG probe,
offered by First Silicon Solutions, Inc (www.fs2.com). This flexibility enables the Arriba Embedded Linux Edition to address all
debugging needs on embedded platforms, ranging from board bring-up to high-level multi-media applications.
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