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Lauterbach Set to Further Expand

Another year has drawn to a close and again a new
milestone has been established in the company’s
history. In 2004, sales once more increased by 30%.
This in mind, we have been able to plan the new
year with great confidence, reporting new develop-
ments, right from the start: On January 1, 2005,
Lauterbach opened an office in Milan, Italy (see page
12).

What are our plans for 2005?

Although we anticipate only moderate growth of the
development tool market, in the near future, our goal
is to continue expanding at the same rate in 2005.
Market analysis reveals significant regional differ-
ences in the various areas of the world where we are
represented. Thus, we will focus our efforts accord-

ingly.
North America and Europe

In North America and Europe, where Lauterbach has
been well established for many years, we predict
stable yet moderate expansion. For these markets,
maintaining our technology lead, will be the deciding
factor for a successful 2005.

Asia

In the coming months, we expect Asia to be the
region with the greatest growth potential for tool
manufacturers. Essentially there are two reasons
for our positive outlook: first of all, significant eco-
nomic growth is, by and large, predicted in Asia,
especially in China; secondly, for some time now,
we have observed more and more Western compa-
nies, especially from Europe, are outsourcing soft-
ware and hardware development projects to Asia,
mainly to India and China.

Of course, regional differences in Asia also have to
be considered. For example, in Japan, a zero growth
development tool market was already shared by lo-
cal manufacturers. Nevertheless, Lauterbach was
able to gain significant market share and, in its sec-
ond year, our establishment in Yokohama has al-
ready generated a profit.

The situation in China is different. In this region we
set the course for the years to come. We are confi-
dent that we can establish ourselves as a European
company, by virtue of our leading-edge technology,
high quality and expeditious support of new proces-
sors. In the future however, we expect more compe-
tition from local suppliers that will force prices down
by using their low cost production capabilities. In
lieu of Lauterbach's existing strong presence in Ja-
pan, Korea, and India, we plan to set up a branch in
China in 2005.

Now, back to the US. At the upcoming Embedded
Systems Conference in San Francisco, you'll have
the opportunity to see for yourself the innovative
power and performance of the TRACE32 PowerTools.
We will be delighted to welcome you to our exhibit.
Plus, you can read more about these tools in the
following pages.
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From May 2005, Lauterbach products will
support automatic generation of flash dec-
larations using the Common Flash Inter-
face (CFl).

Until now, it was necessary to have compre-
hensive knowledge of the exact device type
and arrangement of a flash component to be
able to program flash content. The CFI query
mode automatically obtains all parameters re-
quired for flash programming from CFl-com-
patible flash components. Using this data,
TRACER3?2 is able to automatically create a
flash declaration. The user only has to set the
following two parameters:

e Start address of the flash component

e Data bus width over which the flash com-
ponent is connected to the microcontroller

Naturally, flash declarations generated in this
way can be converted into executable scripts.

TRACES32 will support CFlI for the following
flash programming methods:

TRACES32 tool-based flash programming:
This method involves programming flash con-
tent using only the TRACE32 software. This
obviates the need for extra resources on the
target system. This is a useful process to use
at the start of a project because no additional
parameters need to be defined.

Target-controlled flash programming: The
advantage of this approach is that the algo-
rithm used for flash programming runs on the
target system. This means that considerably
less communication with the TRACE32 soft-
ware on the host is required. As a result, tar-
get-controlled flash programming is approxi-
mately 20 times faster than the tool-based
flash programming method. For this method,
RAM areas must be declared on the target
system for:

* The flash algorithm

» Data exchange between TRACE32 software
and the flash algorithm

Setup flash

Flash start address orrange | Oxa0000000

Drata bus width Wiord hd

Target controlled

Code addrezs 02000

Data address 0x3000

Drata buffer size 01000

Save declaration to file

File name flazh.crm

Every time an operation has to be performed on the flash
component, TRACE32 loads the flash algorithm to target
RAM for execution by the cpu.

The buffer size determines how much data will be pro-
grammed when the flash algorithm is executed once.

Lauterbach provides binary files of the flash algorithms
for the majority of processor architectures and flash com-
ponents on the TRACE32 software CD.

for ARM, MIPS, PowerPC, SH4 and
XScale

(ONX Software Systems) for ARM,
PowerPC, SH4 and XScale

(Quadros Inc.) for TMS320C55x
and
(Symbian) for ARM
(Express Logic) for StarCore
(Microsoft) for SH4
(Microsoft) eXDlI Driver for
ARM, SH4 and XScale
(Microsoft) for ARM, SH4 and
XScale
(Accelerated Technology) for ARM and
PowerPC
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Cache Analysis

In October 2004, Lauterbach introduced a cache analy-
sis function for the TRACE32 PowerTrace micropro-
cessor development tool.

A cache is a small, fast memory that is usually inte-
grated directly in the microcontroller. To prevent the mi-
crocontroller from having to retrieve each instruction or
data from the slow external memory, individual program
sections are temporarily stored in the cache. However,
the cache can only store a limited number of instructions
or data required because of its small size (4 KB to
128 KB). As a result, different parts of the program com-
pete for space in the cache and replace one another. The
memory address and the cache architecture determine
what data gets stored in the cache and what to evict.
However, each time cache contents are evicted, they
have to be reloaded to the cache when the program needs
them again. This requires access to the external memory,
which, if possible, should be avoided for the following
reasons:

e On the basis of current external memory access
times, it can be assumed that it generally takes 10 to
30 times longer to retrieve an instruction or data from
the external memory than to retrieve data already
stored in cache. This means that every time external
memory is accessed, program execution time greatly
increases. Using memory benchmarking, TRACE32
can determine the actual time it takes to access indi-
vidual cache memories and external memory on the
target system (see Figure 1).

» Every time external memory is accessed, power con-
sumption of the overall system increases consider-
ably. This is a major disadvantage, especially for port-
able, battery-operated devices.

Preventing unnecessary evictions from cache can reduce
the frequency with which the external memory is
accessed. Unnecessary eviction always occurs when

16 B::d.benchmark
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Figure 1: Using a benchmark test program, TRACE32 deter-
mines access rates for all cache memories and external memory.

£ - [2]X]
|ZEA Params.. 28 Config..| 5] pedressed 5] Functiond 5] Variabled | &7 Lines |
POS: @.
address cached hits nisses victins

IC:PAAARBZA 384536 198261. 62.4754 114273 114273, |~
DC:PeaARECA 266765 . 152492, 57.1634 114271 114271
DC:9AAARTEA 266579, 152337, 57.1454 114248, 114248,
IC:PAAARTFA 266570 . 152375. 571614 114193, 114193.
DC:feaAREAA 198658 . 76474 . 40.1184% 114182 114182
DC:AAApRE1A 266548 . 189996. 71.280/ 76550, 76558,
IC:PAAARE7A 116103. 114895. 98.9594 1206 . 1206.
DC:0eaapB40 152751, 151863. 99.4184 886. 886.
DC:9AABRE3A 114857, 114178, 99.408/4 677. 677.
IC:AAAAR77A 77821, 7671 . 99.6794 245. 245,
DC:00AAPESA 77199. 76954, 99.6824% 243. 243.
DC:9AARE9A 39135, 38897. 99.3914 236. 236.
IC:ARAARASA 1484 . 1248. 84.8974 234. 234,
DC:AAAAPABA 1459, 1224, 83.893% 233. 233.
DC-9aan70a 76858 76616. 99.695/4 232. 232.
DC:00a609AA 76825 . 76591. 99.6954% 232. 232.
DC:PAAAPEFA 39046 38815. 99.488% 229. 229, |~

Figure 2: Many memory addresses compete for just a few cache
lines, whereas other cache lines are hardly used.

several program instructions or data compete for just a
few cache lines, whilst other cache lines are seldom used
(see Figure 2).

54 B::CTS.CACHE. Listline DC

&8 Config | 5] Addressed{ Funct\on%ﬂ\fariah\eg
POS: 8.
address _cached hits nisses victins
DC:00ABA770 77821 7671, 99.679% 245. 245, |~
DC:0AAARESA 77199, 76954 . 99.682% 243. 243,
DC:AARABEIA 39135. 38897. 99.391% 236. 236.
DC:9ARARRA9A 1484, 1248. 84.897/ 234. 23,
DC:AAAAAREA 1459, 1224, 83.893% 233. 233.
DC:00A087DA 76850 . 76616. 99.695% 232. 232.
DC:00A0A9AR 76825 76591. 99.695% 232. 232.
DC:PAAARBFA 39846 . 38815. 99.408% 229. 229.
DC:9AAAAD2A 1501, 1270, 84.610% 229. 229.
DC:AAAAAADA 1184, 954, 8A.574% 228. 228.
DC:0AABRE7A 152809 . 152579. 99.849% 228. 228.
DC:00AABSDA 1896 868. 79.197%/ 226. 226.
DC:PARABEEA 2457 . 2231. 98.801% 224. 224.
DC:9AAAAACA 1253, 1828. 82.843% 223. 223.
DC:AAAAAAAR 1458, 1234, 84.636% 222. 222.
DC:00AABABA 1119. §95. 79.992% 222. 222.
DC:00A08F 48 1879. 855, 79.248% 222. 222. |~

Figure 3: Competition for cache lines is evenly distributed.

Cache efficiency can be optimized by modifying the re-
location information in the linker command file so that
functions and data are placed in the memory in such a
way that competition for cache lines is distributed as
evenly as possible (see Figure 3).

The Lauterbach cache analysis method gives develop-

ers an analysis tool that helps them to trace unneces-
sary evictions and, as a result, optimize cache efficiency.
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Implementation

Before cache analysis is described in more
detail, here are some definitions of important
terms:

Cache hit: An instruction or data required by
the microcontroller is already located in the
cache.

Cache miss: An instruction or data required
by the microcontroller that is not located in the
cache, and therefore has to be loaded from
external memory.

Cache victim: An instruction or data that has
been evicted from the cache in order to create
space (after a cache miss) for the program
part currently required.

Cache line: The cache is organized in lines. A
cache line contains 8, 16 or 32 bytes, which is
a multiple of the bus width of the microcontrol-
ler. When a cache miss occurs, the new con-
tents are loaded into the cache line in blocks
(burst accesses to the external memory).
The following steps are required to carry out a
cache analysis for a selected system function
(for example, image compression for a cellu-
lar phone) using TRACE32 PowerTrace:

1. Predefinition of the cache structure

The TRACE32 software identifies the cache
structure of the microcontroller used by the
target system.

FX B::CTS.CACHE

BEES

progress Uidrchitecture
Harvaid (%
TLBAchitecturs
warrings Hawad v
CONTROL

fifafulls ARMA26E) (v

Blocks ‘width Mode
IC 512 2 1E. TLE v
2 1€, TLE ~
Lz 0. 0. 0.
0 0. CopBack | %

Tags Feplacement
CONTROI ¥
CONTROI |

Cycic ¥

Logical
Logical

CopyBack % || agical

£ /]0 | e[S

Logical Cyclic

Cyelic

EAEAES

Cyclic
Cyclic

Figure 4: Automatic definition of the cache struc-
ture of the microcontroller

All currently available cache structures and cache hier-
archies, including level-2 and level-3 caches, are sup-
ported. In particular, TRACE32 also supports cache struc-
tures configured using a memory protection unit (MPU)
or a memory management unit (MMU) (see Figure 4).

2. Recording of program and data flow for this func-
tion in the trace memory

Cache analysis is based on the program and data flow
recorded in the trace memory. TRACE32 PowerTrace pro-
vides a 128-MFrame trace memory, which makes it pos-
sible to record up to, for example, 10 seconds of program
run-time for the ARM-ETM.

3. Performing the cache analysis

The cache analysis first determines the cache hit, cache
miss, and cache victim rates for the recorded program
and data flow, based on the defined cache structure (see
Figure 5).

TS.CACHE. View

Figure 5: Analysis of the cache hit / cache miss / cache victim
rates for the instruction cache (IC) and the data cache (DC)

To be able to use this information to reduce the number
of cache victims, the following information is required:

» Which cache lines have a particularly high cache vic-
tim rate?

* Which instructions are competing for these cache
lines?

» Are any cache lines not being or hardly being used?

The analysis shows (see Figure 7) that the instructions
at the addresses 0x8150, 0xA150, and 0xC150 are com-
peting for cache line 0x15. The above example uses a
cache in which each cache line has two locations in the
cache (2-way associative cache). Three program ad-
dresses are competing for one cache line; therefore, evic-
tion will always occur, resulting in cache victims. At the
same time, cache line 0x19 is completely unused. By
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58 B::CTS.CACHE ListLine IC

(2 Paams..] (28 Conlig. ) 5 Addresse | Functiond £ Vaiiabled [ 5 Lines ]
POS: @.

address cached hits mnisses victing
IC:ARAAR15A 768. 6A2. 78.385% 164, 164. |&
IC: AAAAR16A 996. 931. 92.7454% 63. 63. |=
IC:ARAAB178 328. 318. 99.375% a. a.
IC:ARAAR18A 32. 3. 96.8754 a. a.
IC:AAAAR19A a. a. a. a. ¥

Figure 6: Analysis of the cache hit / cache miss / cache victim
rates for the individual lines of the instruction cache

B B::CTS.CACHE.ListRequests IC 0x150

(Bt 3 Corig ) v ot Vot

POS: B.
address cached hits misses victins
IC :80AA815A 384 352. 91.666% . H.
IC :0080A150A 128. 58. 45.312% 69. 69.
IC :00QaC15A 256. 192. 75.000% 64. 64.

Figure 7: List of the program addresses competing for cache
line 0x15 of the instruction cache

redirecting the address of one of the competing program
instructions to the address 0x190, the competition can
be removed from cache line 0x15 and there will be no
further cache victims.

Relationship Between Cache Efficiency
and Program Run-time

As described in the previous section, cache analysis is
based on the program and data flow recorded in the trace
memory. As all entries in the trace memory have a time
stamp, the trace contents are used as the basis for run-
time measurements. This has the advantage that the di-
rect relationship between program run-time and cache
efficiency can be measured and verified using TRACE32
PowerTrace.

Figure 6 shows that the analyzed function has a cache
hit rate of 78% and a cache victim rate of 22% for the
cache line 0x15. The high eviction rate is, of course, also
immediately apparent in the run-time of the function. The
average run-time for the function (sievebad) is 77.6 us
(see Figure 8).

By redirecting the address of one of the competing in-
structions to the address 0x190, the competition is re-
moved from cache line 0x15. Only two addresses are
now competing for this cache line; therefore, there is no
further evictions. An analysis of the optimized function

(sievegood) shows an immediate and considerable im-
provement in run-time performance. The run-time is now
only 7.9 us on average (see Figure 8).

Using a combination of cache analysis and run-time
measurements, developers can use TRACE32 Power-
Trace to test whether optimized cache efficiency actu-
ally leads to the predicted improvement in run-times.
TRACE32 PowerTrace can also be used to investigate if
code optimizations impair cache efficiency and therefore
do not improve program run-times.

Summary

The latest cache analysis tool from Lauterbach provides
developers of embedded systems with the following ben-
efits:

»  Optimization of program run-times

* Reduction in the power consumption of the entire sys-
tem

Cache analysis can be performed on all microcontrollers,
cache architectures, and cache hierarchies. If required,
the predefined cache structure of microcontrollers can
also be maodified. In this way, an alternative cache struc-
ture can be tested to determine if its use will lead to
greater cache efficiency and therefore shorten program
run-times. The result can then be taken into account for
future designs.

Cache analysis was developed in close cooperation with
leading mobile phone manufacturers. It is yet another
demonstration of Lauterbach’s leading role in the develop-
ment tool market.

& B:: Trace.STATistic.DURation sievebad
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Figure 8: Run-time analysis of the functions sievebad and
sievegood using TRACE32 PowerTrace
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Multiple Licenses in Debug Cables

Since early 2004, a TRACE32 debug cable
can include several licenses. This article
gives a short overview of the possible ap-
plications of multiple licenses and how to
usethem.

A license matrix (4 columns and 3 rows) has
been placed in the debug cable to enable ad-
ministration of multiple licenses. Multiple li-
censes were introduced for the following pur-
poses:

New generations of processors

For example, a customer using a TRACE32
debug cable for ARM9 in a project can upgrade
this debug cable with an eXtension license for
ARM11 debugging.

ARM7 | ARM9 | ARM11 | Cortex

Example of multiple licenses within the ARM archi-
tecture

This type of upgrading within the same pro-
cessor architecture is possible if the new gen-
eration of processors physically uses the
same debug interface.

Complex on-chip trace

Some processor architectures have large on-
chip trace memories, which also usually pro-
vide complex filter and trigger capabilities.
These on-chip traces are generally configured
and read out via the debug interface. An
eXtension license is required to make trace
configuration and trace evaluation available
when using TRACE32 software.

ETB Trace

ARM11 Support

An eXtension license is required for the configura-
tion of an Embedded Trace Buffer (ETB) and the
analysis of the trace contents.

In addition to the ARM Embedded Trace Buffer (ETB),
the following complex on-chip traces require an eXtension
license:

» EJTAG on-chip trace for the MIPS architecture
» TriCore TC1796ED on-chip trace from Infineon

Multicore debugging

From spring 2005, multicore designs can be tested and
integrated using a single debugger hardware. One debug
cable handles the common on-chip debug interface of all
cores. For more information, see page 7.

* Multicore designs with identical cores

Multicore designs that are based on identical cores
require a license for the processor architecture plus a
multicore license. For example, to debug a Motorola
MSC8102, which contains four StarCore DSPs, you
need a debug cable that includes a StarCore and a
multicore license.

Multicore

StarCore Li
icense

Example of multiple licenses for a multicore design with iden-
tical cores. This example is for a design with four StarCore
DSPs.

e Multicore designs with different cores

Multicore designs, in which a RISC processor is re-
sponsible for system control and a signal processor
handles the data processing, require a debug cable
that includes licenses for both architectures. The DSP
license is referred to as an Additional license.

ARM9

Teak/ TeakLite
for JAM Interface

Example of multiple licenses for a multicore design with dif-
ferent cores. This example is for a design with ARM9 and
TeakLite DSP.

In short: Multicore debugging is only possible if the de-
bug cable includes more than one license.
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New Concepts for Multicore Debugging

Forthe past three years, the Lauterbach TRACE32 ICD
In-Circuit Debugger has supported debugging of multi-
core SoCs. Lauterbach is now expanding its multicore
debugging concept based on experience gained from
many customer projects.

To achieve optimum functionality and performance, sev-
eral cores are increasingly being integrated to create a
system-on-chip (SoC). Use of RISC processors merged
with one or several DSPs is widespread, however, other
combinations are also in use. In multicore designs, gen-
erally only one debug interface is provided for all cores in
order to save on pins and costs.

Control of several cores over a common
debug interface

This new concept means that only one PowerDebug Mod-
ule and one debug cable are required to debug all cores
in an SoC. For this to work, the debug cable must include
either individual licenses for all cores used or a multicore
license (see also page 6).

For each core that is debugged, a separate TRACE32

application runs on the host. The common TRACE32 sys-
tem software on the PowerDebug Module ensures that

TRACE32
TRACE32 application e
for ARM9 Debug
- Module
1
TRACE32 application [T veg

for TeakLite DSP

TRACE32 debug cable
with license matrix

ARM9

Teak/TeakLite
for JAM interface

Scorpio

TeakLite DSP

Debugging ARM920 and TeakLite DSP in Scorpio using
TRACE32 ICD

debug commands issued by an application are forwarded
to the correct core.

Here are two examples that illustrate this concept:

Scorpio: Scorpio from Samsung is an SoC that con-
tains an ARM920 and a TeakLite DSP. To debug both
cores at the same time, the debug cable must include a
license for ARM9 and a license for TeakLite (see dia-
gram).

MSC8102: MSC8102 is an SoC from freescale that con-
tains four StarCore DSPs. To debug all four DSPs at the
same time, it is sufficient if the debug cable includes a
StarCore license and a multicore license.

Start / Stop synchronization

Start/stop synchronization naturally plays an important
role in simultaneous debugging several cores. Both fea-
tures only work if the SoC supports both synchronized
Starting and stopping. For example, if the individual cores
are connected over a breakswitch, all cores can be
stopped instruction-accurate. Furthermore, a programma-
ble breakswitch allows users to configure which cores in
the SoC should stop each other synchronously. If the
SoC does not support synchronized stopping, and there
is no actual physical way in which the cores can stop
each other in the target system, then the debugger can
only implement a loosly coupled synchronized stop. The
same applies to start synchronizations: If the individual
cores in the SoC can be started at the same time using
their debugging logic (for example, using a special JTAG
command), then the debugger can implement a synchro-
nized start. Otherwise, the debugger has to start the cores
individually in quick succession.

Shared trace port

Many developers who use a multicore SoC design do
not want to forgo the advantages of a real-time trace.
Naturally, the number of pins for the trace port has also
been reduced to save costs. In the meantime, the first
SoC designs are available in which several cores share
the same trace port. In current designs, developers can
specify which core can use the trace port exclusively.
There are also SoCs in which several cores use one trace
port at the same time (for example, in the CoreSight con-
cept from ARM or for NEXUS).
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| New for TRACE32 ICD Debuggers

Half-size adapters

Since the beginning of 2004, Lauterbach has
provided half-size adapters.

The plugs on TRACE32 debug cables gener-
ally require standard dual-row connectors (pins
with 100-mil spacing, pin rows with 100-mil
spacing) on the target system. The new half-
size adapters allow to use connectors with 50-
mil spacing. This reduces the space required
on the target system for debugger connections
by about a quarter.

s

Half-size adapters for debug cables

Half-size adapters are available for all 14, 16,
and 20-pin debug cables. The connecting ca-
ble is 3.9 inches in length.

http:.//iwww.lauterbach.com/adhalfsize.html

Optimization of download times

Download times have been considerably im-
proved for the following processor families:

e PowerQUICC Ill can achieve a download
rate of 4.3 MB/s with a 50-MHz JTAG clock.

«  MPC55xx can achieve a download rate of
2.2 MB/s with a 120-MHz core clock and a
40-MHz JTAG clock.

e ARMI11 can achieve a download rate of
3MB/s with a 50-MHz JTAG clock.

Faster download times were made possible by
optimizing the software and enhancing the
debug cable hardware.

Altera NIOS I now
AMCC PPC440EP now
ARM Cortex-M Q2/05
Cortex-A Q3/05
Cortex-R Q3/05
CEVA CEVA-X 1620 Q1/05
freescale S12X now
MPC521x Q1/05
MPC7448 Q1/05
MPC83xx Q1/05
MPC8541/MPC8555 now
MPC8548 Q2/05
MSC711x (StarCore) now
IBM PPC970FX Q2/05
STB02500 Q1/05
Intel IXP23xx (XScale) Q1/05
NEC V4133 Q1/05
VR55xx Q1/05
V850 (N-Wire) now
Renesas M32R Q1/05
ST Nomadic Q1/05
(ARM, MMDSP)
NEXUS-MMDSP Q1/05
Texas TMS320C2x Q2/05
Instruments | 1\15320C54x Q1/05
TMS320C6x now
XILINX Virtex-Il Pro (PPC405) now
in single and multi-
core design
ZSP ZSP500 Q2/05
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New for ARM Architecture

New JTAG clock modes for ARM processors

Lauterbach supports several new JTAG clock modes

for its ARM debugger. The new JTAG clock modes

allow the debug interface to clock at considerably

higher frequencies.

Higher JTAG frequencies allow, for example:

» Faster download of code/data to the target memory.

e Faster upload of data from the on-chip trace memory
(ETB) on the host system.

All ARM designs, whereby the JTAG clock can run inde-

pendently of the CPU clock, could previously only achieve

a JTAG frequency of maximum 25 MHz. The following

new JTAG clock modes are now available:

CTCK: This new JTAG clock mode can be used with the
new debug cable that has been available since the start
of 2004. It increases the frequency of the JTAG clock by
up to 35 MHz.

CRTCK: If TCK on the target is connected
e directly to RTCK
* Vviaadriverto RTCK

then the CRTCK JTAG clock mode can be used. This
mode enables a JTAG clock frequency of up to 50 MHz.

Synthetic ARM cores (ARMxxx-S) have to work with RTCK
as JTAG clock. RTCK must be used when synchroniza-

tion between the JTAG clock and the CPU clock is re-
quired. With the RTCK JTAG clock mode, the JTAG clock
works, at maximum, at a sixth of the frequency of the
CPU clock. In this case, the maximum possible frequency
is 20 MHz.

ARTCK: The new ARTCK JTAG clock mode uses a spe-
cial acceleration mode and therefore provides a JTAG
clock that is, at maximum, half as fast as the CPU clock.
This can reach approximately 50 MHz.

Support for NEON technology

ARM NEON technology provides a comprehensive in-
struction set for embedded designs, intended mainly for
multimedia and signal processing. As soon as the first
ARM processor with NEON technology is available, Lauter-
bach will be able to provide the appropriate tools.

Support for CoreSight

CoreSight is the new ARM standard for debugging and
tracing multicore SoCs. CoreSight contains many new
concepts, such as a single-wire debug interface, moni-
toring of variables during execution of the program, si-
multaneous tracing of different cores, processor buses,
and peripheral components. Lauterbach will naturally sup-
port all these new components with its PowerTools prod-
ucts.

New Debugger for V850E/V850ES Cores

Lauterbach’s TRACE32 ICD and PowerTrace develop-
ment tools now support all NEC processors with
V850E and V850ES cores.

The TRACE32 ICD debugger provides user-friendly de-
bugging in assembler and high-level languages over the
N-Wire interface of the V850 for all standard compilers.
Naturally, all on-chip breakpoints and triggers are also
supported.

TRACE32 PowerTrace can record the program and data
flow of all processors with extended N-Wire interfaces in
a 512-MB trace memory. This run-time information sup-
ports systematic troubleshooting and comprehensive per-
formance analysis.

Furthermore, cer-
tain models from
the V850 family
have an NBD in-
terface. Memories
can be read and
written over this
interface while the
program is running
in real-time. Lauterbach provides a small additional hard-
ware to implement this functionality (NBD Box for Real-
Time-Memory-Access V850).

http://www.lauterbach.com/bdmv850.html

Additional hardware
for the NBD interface
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Debugger for NIOS Il

Since the beginning of 2005, Lauterbach has
introduced a debugger for the NIOS Il soft
core from Altera.

NIOS Il is a 16/32-bit soft core. Together with
application-specific peripheral components,
NIOS Il can be used to easily design an SOPC
(System On a Programmable Chip). At the
same time, on-chip debugging and trace logic
can also be integrated into the soft core.

The on-chip debugging supports straightforward
debugging at assembler and high-language lev-
els for the GNUPro C/C++ compiler. As the
on-chip debugging interface uses the same
10-pin connector as the Altera Byteblaster,
Lauterbach also supports reprogramming of the
SOPC using TRACE32 ICD.

The integration of the trace logic into the SOPC
makes program and data flow visible, using a
19-pin trace port. After this information has
been recorded in the 512-Mbyte trace memory
of TRACE32 PowerTrace, systematic trouble-
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shooting, extensive run-time measurements, and code
coverage analysis can be performed.

An SOPC can contain several NIOS |l soft cores; Lauter-

bach tools have been designed from the beginning, to
support multicore debugging for NIOS I1.

eTPU Debugger for MPC55xx

Since October 2004, Lauterbach develop-
menttools have supported debugging and
tracing of both eTPUs in the MPC55xx fam-
ily from freescale.

The basic idea behind testing eTPUSs is to start
an individual application for both the core and
each eTPU. This way, each application can load
and debug its own program and also display
its own NEXUS messages. The core, the DMA
controller and both eTPUs can generate
NEXUS messages that are broadcasted via
the same trace port.

For the MPC55xx Lauterbach has developed
for the first time a multi-source trace. The main
task of the TRACE32 system software is to
assign trace packages to the individual appli-
cations and to ensure that the developer can
clearly see the time relationship between core
and eTPU trace data.

I T | T T e [P [Eme
T | G5

1o 5 3147k | G 30 koot [

For the debugging and tracing of core/DMA, eTPUA and eTPUB
individual applications are started
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TRACES2-POWERVIEW

With its APIs, Lauterbach provides software interfaces
that enable:

e A TRACE32 development tool to be controlled by an
external application

e A TRACES32 development tool’s set of functions to be
extended by means of an external application

Here is an overview of the individual TRACE32 APIs:

The TRACE32 APl is the standard API used to control a
TRACES32 development tool using an external applica-
tion. The following function-specific APIs are part of
TRACE32 API:

e Visual Basic API provides a precompiled DLL, which
enables a TRACE32 development tool to be control-
led using a Visual Basic program.

e FDX API provides C libraries, enabling an external
application that runs on the host to rapidly exchange
data with the application on the target system. The
TRACE32 development tool serves as a communica-
tion interface for the FDX communication.

e JTAG APl provides C libraries that enable an external
application to communicate with a JTAG TAP control-
ler in the target system using TRACE32 ICD debug-
ger hardware. This way, users can implement, for ex-
ample, boundary scan test programs or basic func-
tions of a debugger for another core in the JTAG chain
of the microcontroller without their own hardware in-
terface.

The following APIs have independent software interfaces:

The Simulator APl enables users to define timers, exter-
nal communication interfaces, and other peripheral com-
ponents for Lauterbach instruction set simulators. This
means that an instruction set simulator can also be used
to test programs that operate timers, or exchange data
over communication interfaces.

For a number of microcontrollers, Lauterbach offers ROM-
Monitor-based debuggers. These debuggers communicate
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with the ROM-Monitor installed on the target system over
an RS232 interface or over the interface provided by the
Lauterbach EPROM-Simulator hardware.

The Communication API now enables a ROM-Monitor-
based debugger to be extended using an external appli-
cation in such a way that it can also be operated using
other communication interfaces such as Ethernet or CAN.

TRACE32 development tools typically support most real-
time operating systems currently available on the mar-
ket. The main functions supported are:

« Display of operating system resources during debug-
ging

e Comprehensive methods of analyzing the run-time
behavior of tasks

The Kernel Awareness APl enables users of TRACE32
development tools to customize this operating system
support to their proprietary real-time operating systems.

The TRACE32 PowerProbe and PowerlIntegrator products
allow to record the time behavior of any communication
interface as well as any bus protocol. TRACE32 soft-
ware already supports the evaluation and the display of
important communication and bus protocols.

The Protocol API
enables raw trace
data to be con-
verted into higher-
level protocols us-
ing an external ap-
plication, even if
TRACE32 software
provides no cus-
tomization of the
communication or
bus protocol. This
means that run-time
behavior recorded in
the trace can be
analyzed quickly
and intuitively.

Visual Basic API

FDX API

JTAG API

Simulator API

Communication API

Kernel Awareness API

Protocol API

# Training In-Circuit Debugger
® Training ICD HLL Debugging
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Coinciding with the release of the BDM de-
bugger for the freescale S12X family in
August 2004, development of the in-circuit
emulator TRACE32 FIRE was also com-
pleted by the end of the year.

The in-circuit emulator provides the following
important advantages over the BDM debug-
ger:

Emulation memory: The on-chip flash is re-
placed by emulation RAM. This allows you to
load the program you want to test more quickly
and, at the same time, provides an unlimited
number of software breakpoints for debugging.

Additional read/write breakpoints: The in-
circuit emulator can use its own resources for
setting read/write breakpoints. This means that
program execution can be stopped on reading
or writing memory/variables. Two read/write
breakpoints can also be linked to a data value.

Code coverage/variables analysis: By mak-
ing use of its own resources, the in-circuit
emulator provides a code coverage analysis
as well as a comprehensive analysis of read/
write accesses to memory and variables.

512-K frame trace memory: When using the
in-circuit emulator, the 64 entries of the on-
chip trace memory are no longer required for
the S12X core. The on-chip trace functions are
available solely for working on the XGATE co-
processor.

Port analyzer: Lauterbach provides port
analyzers for all of its emulators. A port ana-

lyzer records the signals from all ports without any addi-
tional connections and displays a direct time relationship
with program execution.

In addition, the FIRE emulator for the S12X family is now
easier to adapt to the target system (see picture).

New Branch in Italy

In time for the beginning of
2005, Lauterbach opened a new
branch in Italy. Lauterbach Srl,
located in Milan, strengthens
Lauterbach’s position in the Ital-
ian development tool market.
The director of Lauterbach Srl,
Maurizio Menegotto, has many
years experience in sales and
technical support of Lauter-

Maurizio Menegotto, bach products

director of Lauterbach Srl

Please inform us:

If you would like us to remove your name
from our mailing list, send an e-mail to:

info_us@lauterbach.com
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