winIDEA

The Trace and Analyzer Functionality

All the Analyzer’s operating modes are based on a
physical analyzer module. An analyzer module
can record CPU's address, data and control bus,
external AUX lines and time stamps synchronous
to the CPU's execution. Beside, it can run
asynchronously as logic analyzer recording
extended range of external signals. As such, itis a
powerful add-on to the in-circuit emulator. This
document concentrates on all possible operating
modes to provide the complete picture of the
Analyzer. Supported modes vary among specific
analyzer modules.

The Analyzer can operate in following modes:

I Trace

I Access Coverage

I Execution Coverage
I Profiler

I LogicAnalyzer
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The Analyzer is integrated in winIDEA™, the
powerful integrated development environment.
winIDEA™ is the ultimate tool for embedded
development containing all the necessary tools in
one shell. The user can write a code, run the
compiler, assembler, linker, and debug software
and hardware within one tool. The Analyzer
features may be used during the debug session
and for final code tests and verifications.
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Trace

The analyzer module operates in real time
synchronized with the CPU clock. It records:

Address bus
Data bus
Control bus
AUXlines
Time stamps
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Trace pane

The Trace can operate in two modes:

" Use trigger/qualifier”

If it is selected, a complex trigger event and
filter (qualifier) can be defined. Additionally,
the trigger output can be used by the in-
circuit emulator to stop the program
execution (trace breakpoint).

A trigger event can be defined as any
combination of conditions A, B and C which,
when fulfilled, cause the trace module to
startrecording.

Minimum or maximum trace buffer can be
used. Usually the minimum size (1/8)
suffices, since maximum buffer takes a
longer time to upload.
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The user might want to see the behavior of

program flow before the trigger event, before

and after, or only after the trigger event.

When working with maximum buffer trigger

position can be allocated inthree ways:

I Begin - maximum post trigger size (7/8)

I Center - equal pre trigger and post trigger
sizes (1/2)

I End-maximum pre trigger size (1/8)

Beside the trigger condition, the filter is most

important feature of the analyzer module

operating in the trace mode.

Filter

Its an additional filtering mechanism for

recording samples. It allows AND and OR

combinations of qualifier conditions with

high-level source line information.

I Qualifier - records samples that meet the
qualifier condition

I Source Lines - records samples whose
address bus value defines a high-level
source line

! Source Lines & Qualifier - records
samples that match both previous
conditions

I Source Lines | Qualifier - records samples
that match either of above conditions

I None - no qualifier is used, therefore
everything is recorded.
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Trigger and Filter Configuration

I “Record everything”

If it is selected, the trace will trigger
immediately and record everything. It's
recommended to use this mode and
additionally select 'continuous mode' option
when the CPU execution misbehaves
completely. After the program stops being
executed (it misbehaves) the analyzer will
stop to record and from the buffer history it's
easy tofind a source of the problem.

There is also a physical trace output signal
available. The source can be either a trigger or a
qualifier condition. The signal can be used as a
trigger for other equipment like oscilloscope, logic
analyzer, etc., which may help you during
debugging.

Access Coverage

Access Coverage is a data access analysis
method. When the analyzer module is used in the
access coverage mode, it records all CPU's
addresses being accessed. Since it operates on
data accesses only, it's not affected by the pipeline.
All accesses can be detected down to one-byte
resolution, depending on the type of analyzer
module used.

Inthe access coverage mode, the following access
cycles can be detected, depending on the specific
CPU family:

I Memory Read (Code Read and Data Read
cycles are separated if possible)

I Memory Write
! Uninitialized Data Read

Access Coverage can be used for:

I detecting non-initialized variables
Particular variable is not initialized when
read access from variable's address occurs
before write was executed. Therefore,
variables incorrectly initialized by the user's
program, can be detected and their
initialization corrected.

I verifying stack consumption

It's easy to verify how many bytes of stack
were consumed by the user's program.
When using operating system, each task has
its own stack allocated. After the user's
program is stopped it can be checked which
tasks have used more bytes and which tasks
less bytes than it was reserved for each task.
From these results the user can re-allocate
and re-assign the size of stack memory for
each task therefore memory resources can
be optimized.

Note that stack consumption can be
inspected only if the stack is allocated in the
external RAM. Usually accesses to the
internal RAM are not visible externally.
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Access Coverage results can be displayed as
I Graphics Map

Graphics Map display mode shows the same
information as the memory areas display mode,
howeverin a graphical map format.

In the above figure, accessed areas are marked
yellow and non-accessed blue.

I Memory Ranges

Memory Ranges display mode shows a list of
memory ranges that were not accessed yet, in
hexadecimal format.

Execution Coverage

Execution coverage is a program execution
analysis method. When the analyzer module is
used in the execution coverage mode it records all
addresses being executed. Therefore the user can
inspect code or memory areas not executed. All
accesses can be detected down to one-byte
resolution, depending on the type of analyzer
module used. Note that the Execution Coverage is
limited to the code area.

The Execution Coverage can be used to detect the
so called “dead code” - code that never executed.
Such code represents undesired overhead when
assigning code memory resources.

Execution Coverage can be used also during final
tests, when special test programs are run. Memory
areas where test code was not executed can be
detected.

The Execution Coverage is typically started
immediately after the download or the CPU’s reset.
Whenever the CPU stops, winIDEA™ will show
which parts of the program have not been
executed.
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The Execution Coverage window displays:

I list of functions that were not executed at all
in regular font typeface

I list of functions whose entry code has been
executed, but for which not all of their
inbound source lines have been executed, in
bold typeface which can be expanded further
more to show the functions' source lines that
haven't been executed yet

I list of executed functions (optional)

Line symbol markers in the Editor

Editor window

After the symbols have been loaded, line symbol
markers are visible in the editor. The compiler
generates line info where line symbol markers are
placed and source breakpoints can be set.

When using execution coverage, the editor window
displays the results of execution coverage
analysis. Line symbol markers provide following
information:

I not executed source lines are marked with
full red box

I executed source lines are marked with blank
box

I partially executed source lines are marked

with red frame
NV
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The Trace and Analyzer Functionality

The execution coverage results can be saved to
disk as atext file, which can be easily viewed in any
text editor.

Profiler

Profiling is an execution analysis method. It's
available only for CPUs on which the analyzer
module can differ among accessed and executed
cycles. When the analyzer module is used in the
profiler mode, executed entries into and exits from
profiled functions will be recorded. A profiler area
can be any section of code with a single entry point
and one or more exit points. The nature of the
profiler requires high level debug information on
function entry and exit points, or such areas must
be setup manually.

Profiler provides important information on how
much time (minimum, maximum, average) time
was spent in a particular function or source line.
Available information allows us to optimize the
parts of code that are most time consuming or time
critical.

Profiled objects can be:
I all C functions
I all C functions in the Module
I C functions
I source lines within C functions
I assembler routines (setup manually)

Profiler - Code Statistics

Use Code Statistics display type to view time and
activity statistics. Individual object's statistics can
be inspected by selecting Properties command
from the context menu.

Profiler - Code Execution

Use Code Execution display type to view the
execution history.

Logic Analyzer

In this mode, the analyzer module uses
independent clock source thereby it operates
asynchronously to the CPU execution. Typically
down to 20ns (50MHz) sampling rate can be
selected, depending on the analyzer module used.
It should suffice for most 8-bit and 16-bit
embedded applications. 32 or 64 external
channels can be recorded depending on the
analyzer module used. In the logic analyzer mode
special LogicPOD is required for each 32-channel
set. LogicPOD features adjustable threshold
voltage and input impedance 6pF/1M. Using
complex and efficient two-stage trigger machine,
almost any event in the embedded application can
be triggered on.
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