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1 Introduction

The Debug@Chip debugger is a Windows PC program which monitors and controls
multiple programs within a SC12 target CPU. Thisis accomplished by executing a
program, PROBE.EXE, on the SC12. This embedded probe communicates with the
DEBUG@CHIP.EXE executing on a Windows PC via either a TCP/IP socket or one of the
two SC12 RS-232 ports.

1.1 Intended Users

Debug@Chip is useful both as a debugger used by software developers during initia
program development and as a system monitor used by systemn engineers during integration
testing, field engineering, €etc.

The breskpoint control, low level assembly code ingpection and code navigation capabilities
will be of use to the software developers.  Once |loaded” with relevant memory locations
with assistance from the software designers, the redl-time data Watch windows can be used
by the system engineers to study the interna operation of their new system.

1.2 Requirements from Environment

The debugger’ s PROBE program requires SC12 @Chip-RTOS version 1.01 or newer.
(For older @Chip-RTOS version, an error message “Int21 ax=0x5000 not supported!” will
appear at the console)

The Debug@Chip Debugger system requires the following resources.

1.2.1 Windows PC

Operating System: Win32, z.B. Microsoft Windows 95, 98, NT, 2000, XP or newer.

CPU: Pentium 133 MHz or better.

Disk Space: 10 Mbyte

RAM Space: At least 64 M Byte working RAM (recommended). Amount of RAM used
by Debug@Chip depends on number of windows opened and size and number of
target programs being monitored.

1.2.2 SC12 Resources Required

Flash Disk Space: 12.5 Kbyte to ssore PROBE.EXE program. (Program is compressed
with the PKZIP tool.)

RAM Space: Around 28 Kbyte RAM used during probe execution

Communication Port: Either one of the two RS-232 ports, or a TCP/IP socket offered by
the SC12 BIOS API. Port selection is controlled from the
PROBE.EXE command line.

! Debug@Chip saves the contents of Watch windows for use in subsequent sessions.
Page 5 of 45
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RTOS Resources: Onetask for PROBE.EXE itsdf (single threaded program). No other
RTOS resources are consumed by the probe. During Start command
operations an extra task named X is momentarily crested to launch
target programs.

1.3 Target Programs Under Test in SC12

At araw assembly code level, any program executing on the SC12 can be monitored. The
breskpoint function works only on code residing in RAM.  Source level debugging is
supported for C code generated by Borland compilers version 3.0 or version 5.02. C++
code generated by version 5.02 compiler is supported with some limitations?.

1.4 Functionality Overview
The Debug@Chip provides the following core functiondity.

1.4.1 Borland Symbol Table Usage

The symbol tables (i.e. "debug information™) generated by ether the Borland 3.0 or 5.02
compilers are used by the Debug@Chip to:

Obtain source line number information to map between target code and sourcefiles.
Allow symbolic entry of memory locations to be watched, including data structures.
Data type information is retrieved from the symboal table.

Within the Borland 5.02 IDE the generation of symbal table information in the executablesis
enabled asfollows. First the compiler must be told to generate debug information to be
included in the OBJ intermediate files. This isdone from the Borland IDE'sOpt i ons |

Pr oj ect didog shownbdow in Figure 1. Assure herethat the "Line Numbers" and
"Gener ate debug information” checkboxes are selected as shown. The command line
equivaents to these checkboxes are the —v option for " Generate debug information™ and —y
option for "Line Numbers'.

2 Examplesof C++ limitations.  Overloaded names are not sdlectable on entry. Thetool Ssmply
takes the first match encountered in the symbol table.

Page 6 of 45
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Figurel) Enabling Generation of Debug I nformation

The find step required then isto ingruct the linker to pass this debug information dong to the
resulting executablefile.  Thisis done by checking the Linker option "Include debug
information™” shown in the following didog. The equivaent linker command line option for

“Indude debug informetion’” is—v.
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Figure2) Enabling Linker Debug Information

Now with this debug information, the Debug@Chip tool is aware of your program's
variables names and locations. Breskpoints can be set at source level.

Note: The resulting debug information can occupy &t lot of disk pace. Thisinformation
serves no purpose loaded into the SC12 and isther efore a waste of flash disk
space. Theuseof thet dst ri p utility supplied by Borland is recommended, which
can create a second copy of the executabl e file with the debug information removed
for download to the SC12 target.

1.4.2 Real-time Data Watch

Static locations in memory can be observed during program execution. Memory space
locations can be specified either symbolicaly or by address. 1/0 space locations can only
be entered numericaly by address. All locations not in ROM can be written.

Limitations

Maximum Update rate around 20 Hz. This decreases with volume of dataon
windows and number of Watch windows.

Maximum Data per Watch Window: A limit of 2000 bytes of data collected from
the SC12 target system is placed on each Watch window display.

Data Sampling Integrity: Intheory at least, brief garbage vaues can gppear for long
vaues due to probe executing at a higher priority interrupting lower priority
application programs in the middle of along vaue update.

Page 8 of 45
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Symbolic Data: Digplay of multi-dimension arrays gppear as only two dimensions
(row, column) on display. All arrays of data structures appear asasingle
dimengion (row, column folded into single index).

Dereferencing arrays of pointersis not supported directly.

1.4.3 Breakpoint Control

Breakpoints can be set in code residing in RAM. They may be set a source leve or
assembly. The breakpoint functionality has four modes of operation:

Full Stop - The program thread that hits this type breakpoint is suspended in a
RTX_SI eep_Ti me() loop until the user presses RUN. Registers (except for
SSand SP) and loca variables can be modified during the stop.

Fly-By - When “fly-by” breakpoints are hit, the CPU registers and up to 100 bytes
of locd variables on the stack are dumped into buffers within the probe
program for report back to the Debug@Chip monitor. Thisalows
ingpection of local variables without stopping the program.  If the reporting
buffers are busy (due to a recent breakpoint) then only a breakpoint
counter (visible on the Debug@Chip Registers window) is incremented.
The overhead for the breakpoint code (register/locals dump action) ison
the order of 100 us.

Fly-By One-Shot - Thisisavariant of the Fly-By type breskpoint. After
encountering the breakpoint trap a sngle time, the breskpoint is
autometicaly removed. Thisform of breakpoint is necessary for inspecting
high frequency loops for which arepesated 100 us overhead for the
breakpoint dump would be to grest.

Timing - This mode of breakpoint measures elgpsed time between two pointsin the
program marked by fly-by breskpoints A and B. Resulting measurements
for Maximum, Minimum, Average and Pass count are displayed on the

Debug@Chip Timing window.
Refer to section 6 on page 36 for more details about breakpoint control.

Limitations

Limit on number of breakpoints
100 full stop breakpoints
Two Hy-By breskpoints (shared with timing function)
One Fly-By One-Shot breskpoint

Reporting Limitations:
Only one full stop breakpoint occurrence is reported a atime. If more program
threads hit afull stop breskpoint after some other thread is dready in afull stop
breakpoint, then these additiond threads are held in a stop loop FIFO not visible

Page 9 of 45
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from the Debug@Chip console. Their reports will become visible one by one (first
come firg serve order) as previous breakpoints are exited with the RUN button.

During the brief moment of time required for the probe to report the register
contents to the Debug@Chip monitor, no Fly-By register dumps are possible. In
these collision cases, the Fly-By breskpoint will Smply increment a breskpoint
counter and returns control to the program without waiting.

Breakpoint Setting Limitations:

Breakpoints cannot be set in ROM based code.

Breakpoints cannot be set within the first 8 bytes of start-up code in programs
compressed by PKZIP or smilar compression tools.

Source leve bregkpoints set in include files will affect only one ingtance of the
code generated for the respective include file. No “one source line to many
code instances’ mapping is provided by the Debug@Chip.

Full stop breskpoints cannot be set within RTOS timer callback
functions®, or any other locations within the RTOS Kerndl task.

Breakpoints cannot be set inside I nterrupt Service Routines prior to
where the interrupt controller isissued the "End of Interrupt” (EOI) sgndl.
(Thisis due to the system not responding to any further interrupts after the
breakpoint stop is entered.)

Source level stepping is not supported for C++ “inling” code specified in
header files. Only assembly leve is available for such code.

Timing Limitations:
Breakpoint timing of periods exceeding 1 ms requires interrupts to be enabled.
The timing measurement overhead is 123 us. This amount is subtracted out from
vaues digplayed on the Debug@Chip Timing window.

1.4.4 Single Step

From full stop breskpoints the CPU can be single stepped. Single stepping is supported in
the following modes:

Single Instruction - One assembly instruction per step.
Source Level Step - Step up to next source line for which compiler provided line
number information in the symbal table.

For ether of the above forms of sngle step, the following Sep variants are availablein
addition to Smply sngle stepping:

Step Over - Subroutine calls are bypassed without stopping.

Step Out of - Execute up past the next RET or IRET to return from a subroutine to
cdling the procedure.

® Timer calback functions execute within the RTOS Kernd task. Stopping the Kerndl task
prevents further task switching and the entire system dies, including the debugger's PROBE.

Page 10 of 45
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Limitations
Single step will not work across ingructions which modify the stack segment register
SS. No report will result.

It is not possible to single step through IRET or POPF ingtructions, unless the trace flag
was st in the FLAG word retrieved from the stack.

The “Step Out” implementation anayzes the program stack at breakpoints to determine
aroutine sreturn address. Thisanalyss will not work properly within the first few lines
of compiler generated register saving assembly withini nt er r upt typeroutine. If you
first step up to the first sourceline of i nt er r upt routines before using the “ Step Out”,
it should then work properly.

1.4.5 Task Control
Limited control over the tasks executing on the SC12 is provided by the Task Control
window. Thiswindow can be reached with the CPU | Task Control menu option or with
the F12 key. See section 7 on page 40.

The Start button on the toolbar or the CPU | Start Program menu option can be used to
command the target system to start an gpplication, or to issue some other command.

1.5 Window Types

The user can open arbitrary numbers of the following types of windows, which are presented
inaWindows Multiple Document Interface (MDI) fashion.

1.5.1 Watch Windows

Watch windows contain a set of memory locations whose contents are reported for display
by the embedded probe. These windows show red-time data during the execution of
software. It isnot necessary to stop programs to observe static data

Thelayout of these windows is automatically saved on exit from the Debug@Chip program
for use during a subsequent Debug@Chip sessons.

Limitations
Watch window’ s can gather data from the target system for up to 45 items. Two
contiguous items (target address wise) of the same object Size are automatically
gathered together and collected from the target system as an array, requiring asingle
datarequest “item”. The maximum volume of data collected from the target system for
an individual Watch window is 2000 bytes. Items listed on the Watch window
exceeding these limits will appear with a blanked data field.

1.5.2 Assembly Code Windows

These windows display the disassembled code from either the target system or from an
executablefile (*.EXE or *.ROM). No target system is required for viewing code from an
executablefile.

Page 11 of 45
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1.5.3 File Editor Windows

Any ASCII text file can be viewed and edited. For files recognized as source files for

* EXE programs under test, breakpoints can be controlled a source level. The File Editor
windows update autometicaly when files are edited by another editor, unless you have edited
from within the Debug@Chip File Editor window without saving to disk.

1.5.4 Assembly/Source Mix View

For source files with line number information in the symbol table, a File Editor window can
be switched to Mix mode. Here you can see the assembly code generated by the compiler,
which can often show why your C statement is not giving the result you wanted.  No target
system connection is required for this Mix view.

Limitation: For include files containing code, the Mix window will display only the first
ingtance found of the resulting code.

1.5.5 Registers Window
The CPU regigters reported at breakpoints are viewed here.

1.5.6 Local Variables Window

Thiswindow is Smilar to the Watch windows, except thet it is loaded automatically with locdl
variables in scope at breakpoints.

1.5.7 Calling Tree Window

This window shows the return addresses (expressed symbolically) found on the program
stack at full stop breakpoints.

1.5.8 Timing Window
Thiswindow displays the breskpoint timing results.

1.5.9 Symbol Table Window

Thiswindow list alink map obtained from the *.EXE symbol table. All Satic objects within
aprogram are listed here in ether dphabetic or numeric order.

1.6 Additional Functionality

1.6.1 Code Navigation

The Source file windows and Assembly Code window share a code navigation stack which
alows you to mouse click through a program’s source files and code. With theright mouse
button a menu option adlows displaying the function whose name is a the window’ s caret.

1.6.2 Line Assembler

From the Assembly Code windows, you can modify RAM based code in the target system
by editing the assembly code. Editing floating-point emulator code (INT 0x34 through
Ox3E) is hot supported.

Page 12 of 45
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1.6.3 Program Download
Programs or any other file can be transferred to the target system flash disk.

1.6.4 IDE Builds

An “Integrated Development Environment” type build option (not functional under Window
95) bundles the program make and download process together.  Source files can be opened
to where compiler/assembly errors are reported with a mouse click in manner expected from
IDE's. Project Makefile dependencies can be updated automatically.

1.6.5 Help System
On-line context sendtive help isincluded with the program.

2 Getting Started

2.1 Installing Debug@Chip Program on PC

The Debug@Chip program conggts of an executable file Debug@Chip.exe and a set of
Dynamic Link Libraries (DLL’S). Thisset of executablesis digributed in asingle sif
ingaling compressed bundle, itsaf named Debug@Chip.exe The Debug@Chip program
can beingaled by executing thisingdlation program. 'Y ou will be given a prompt for which
directory on your PC to ingal the set of files.

2.1.1 Removing Debug@Chip Program from PC

The Debug@Chip program can later be removed from your PC by smply deleting the
directory into which you had ingtaled the program.  All files and subdirectories placed on
your PC by the ingalation process went into this single directory.

2.2 SC12 Target Configuration

The Debug@Chip debugger system requires a probe.exe program to be executing on the
SC12 target system. The probe.exe program is ddivered with the Debug@Chip ingtallation.
It can be found in the Debug@Chip/bin directory. Transfer thisfile to your SC12 target
system. Y ou may want to place a statement in your SC12 autoexec.bat file to invoke the
probe.exeif you will be usng the debugger regularly.

Refer to section 9 on page 42 for command line arguments used to configure the
communication port used by probe.exe

2.3 Debug@Chip Program Configuration
The Debug@Chip program first needs some configuration information from you before it can
do much for you. Mogt important are the symbol tables for the programs under test. The
Debug@Chip Configuration diaog pages are reached from the main menu under File |
Configuration. An dternaive way to invoke thisdidog is by double clicking on the CPU
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satus window &t the top left Sde of the Debug@Chip window, directly under the main
menu. The Debug@Chip program configuration consists of four tabbed property pages:

Target Programs
Comm
Save/Restore
Options

Each of these configuration pages is discussed below.

2.3.1 Target Programs

On this didog sheet you specify the set of programs under test.  Thisinformation is saved in
afile named Debug@Chip.cfg in the current working directory.

Executables for Programs to be Monitored ... containing symbol tables

Inthislist you specify each program which will be under test. These will bean *.exe or
* rom file" complete with a Borland symbol table. (Otherwise thereislittle point in listing the
program here, since the entire Debug@Chip set of digplays rely heavily on these symbol
tables) Usethe following five buttonsto theright of this list box to manage the contents:

Add Program - Usethisbutton to add another program to the end of thelist. A file
selection dialog box will gppear.

Edit Program - Use this button to change the sdected program’ s executable file.

Drop Program - Usethis button to remove the selected program from the list.

Move Up List - Pressthis button to move the selected program under the highlight up
one notch in the ordered ligt.

Move Down List - Pressthis button to move the sdlected program under the highlight
down one notch in the ordered list.

The order of the programsin thislist plays arole when symbols are entered by name on the
Watch or Assembly Code windows and these symbols are present in more than one
program (e.g. compiler supplied utilitiessuch asst r cpy). The symbol search order isfirgt
the “Focus program”, and then from the top of this program list to the bottom. The *Focus
Program” is the program you leave the highlight over when you exit this didog.

Theremaining five fidds on the Target Programs didog specify support files and a command
line for the selected (highlighted) program in the list of executables. These entries are
optiond.

Master Build Batch File (for overall program)
Thisisan optiona entry. Specify here abatch file that can be invoked to build your
program. This batch filewill be called when the IDE build operation is requested. It should

4 For *.romfiles, acorresponding *.loc file produced by the Paradigm locator must be available in
the same directory in order for the Debug@Chip program to determine the fina location of objects.
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be constructed such that it emitsthe text “Build Successful” on successful builds so that the
Debug@Chip’ s results parser can detect a successful build.

The file name entered here serves a second purpose of informing the Debug@Chip tool
where the program’ s build directory isa. Thismay be necessary if the program’s
executable with symbol table does not reside in the origina build directory®. Y ou may need
to enter here the name of some file from your program’s build directory in order for the
Debug@Chip to be able to locate the program’ s source files. The paths to source files
specified in the Borland symbal table are stated relative to the build directory. Consequently
the Debug@Chip tool needs to know where the program’ s build directory wasin order to
locate the sourcefiles.  Correct access to the source files can be tested on the Project
Source Files didog reached with the open button on the main toolbar.

Makefile(s)
Thisisan optiona entry. Specify here your program’s set of makefiles. A drop down list
box holds your previous entries for easy re-sdection. The currently selected makefile will be
accessble through the File | Build Target Program didog’'s Show Make File button for
convenience. Makefile names no longer desired can be deleted from the drop down list box
by first sdlecting them and then pressing the delete key.

Compressed Executable for Download to Target ... without symbol table (optional)
Specify here the executable file which is actudly to be loaded into the target. Usudly this will
at least have the symbol table stripped away® and possibly be compressed with a PKLITE
tool. The download operation performed automaticaly after a successful IDE build will
trandfer thisfile to the target.

Target File Path and Name (optional)
Thisfidd dlows you to specify adirectory and file namein the target sysem where the
program resides. On downloads, the file from the PC will be renamed if necessary to the
name specified here. By default it is assumed that the program residesin the target system's
root directory and thet it has the same name as the executable on the PC. Y ou may leave
thisfield blank if thisisthe case. Thisfidd isaso used to recognize program launch
announcements from the target system.

Command to Start Program in Target (optional)
This optiond field dlows you to specify acommand line used for this program with the Start
button. This command line may include arguments and should include the full path to the
target executable if this executable does not reside in the target system'sroot directory. By
default, the command line used for the Start operation will be smply the target file name.

® The current working directory during program compilation and linking.

® Borland' stdstrip utility can be used to remove the symbol table. However, you should presarve
the origind executable that includes the symbol table while performing this step by creeting a new file
(perhaps in different directory) containing only the executable code and file header.
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2.3.1.1 Correlation of Target Programs

The Debug@Chip must determine where in memory a program resides in order to operate.
Asthe target system launches programs, it notifies the PROBE resident in the target
(assuming that this required monitor has been launched). The PROBE in turn sendsa
program launch report to the Debug@Chip on the PC. This launch report contains the
command line used to launch the new agpplication program and the location (first paragraph)
of the new gpplication program in memory.

This reported command line is used by the Debug@Chip to correlate launch reports to
configured target programs.  The following prioritized sequence of logic is used for this
correlation. The search is stopped at the first method that comes up with amatch.  Any
blank fiddsin the Target Programs Configuration are skipped.

1) If the command line reported matches (case insengtive) to the command lineyou have
entered on the Target Programs Configuration Command to Start Programin Target
fidd, then that program is matched to the report. Thisfield takes precedence, which
alows multiple instances of asingle EXE to be monitored provided that they can be
digtinguished by command line parameters.

2) Next, the EXE file name (first argument of command line) is compared to the Target
Programs Configuration Target Programs Path and Namefidd. If no exact match
with full path isfound, then any match of just the file name is accepted.

3) Next the EXE file name without path is compared to the Target Programs Configuration
Compressed Executable for Download to Target fidd.

4) Findly, the EXE file name without path is compared to the file namesin the Target
Programs Configuration list of EXE files with symbol tables.

2.3.2 Comm

On this didog sheet the form of communication with the target is specified. The information
specified here must match the PROBE program configuration (see section 9 on page 42).
Either RS-232 or TCP/IP ports may be used to communicate with the target system.

The Set to Defaults button can be used to restore settings to the PROBE'’ s default va ues.

2.3.3 Save/Restore

Thisdidog is not important for initial setup. Here you can dter the default file names used for
saving the Debug@Chip desktop and restoring the desktop on subsequent invocetions of the
Debug@Chip program. The “desktop” isthe set of windows you have placed in the
Debug@Chip multiple document interface, including Watch windows with variables listed.

On dosing the Debug@Chip program, you will usudly receive a prompt asking you if you

want the desktop saved. This prompt alows you to control whether are not the current
desktop is saved in the desktop file.

Page 16 of 45



Title: Debug@Chip User’s Guide BEEK

2.3.4 Options

Here iswhere the optiond features are controlled. The Build button option alows you to
run I DE type builds from within the Debug@Chip environment. This combines the build and
download to target system steps.

Note: The Build operation does not work properly under Window 95 or Windows
98 operating systems.

Other options:

Translate Floating Point Emulator INT Opcodes
The floating point emulators use 11 software interrupts, numbers 0x34 through
Ox3E. When this option is selected, the disassembler will display the equivalent
floating point ingtructions. In order to single step through software emulator code,
this option must be selected as the single step mechanism relies upon the
disassembler. If your program uses these software interrupts for other purposes
than for floating point emulation then you should deselect this option.

Target Name
This name will appear on the Debug@Chip program'stitle bar, and on the
Window's program sdlection bar.  This can make switching between instances of
Debug@Chip easer when monitoring multiple target sysems using multiple
ingtances of Debug@Chip. (Hint: Use a unique working directory for each
target's Debug@Chip session.)

3 Debug@Chip Screen

3.1 Status Line

The datusline isimmediatdly under the program’s menu bar. Thislineis subdivided into the
following three windows.

3.1.1 CPU Status Window

Thiswindow isin the upper left corner of the display. The state of the target SC12 and
problems communicating with the target are indicated here. When breskpoints are s, you
will see momentary (hopefully momentary, unless the breskpoint state machine gets stuck
due to target communication problems) messages here indicating the action that the tool’s
breakpoint manager istaking. So long as they disappear, you may ignore them. If they
persigts, then a problem setting the breakpoints has been encountered.

3.1.2 Clock / Stop Watch Window

In the middle of the gatus line, a smal clock window will appear provided thet the
Debug@Chip program window is made wide enough. By mouse dlicking on this window’

" No keyboard dternative is provided here, amouse is required for operating this timer.
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you can start ether atimer up count or down count. A single click tarts the up count. A
double click prompts for a specified down count period.

During timer operation (window green), a single mouse click will freeze the timer display
(window blue) resolved to tenth seconds. The internd timer is till counting during these
display freezes. Another single mouse click exits the diplay freeze mode and resumes the
live count display.

An exit from timer mode can be made by double clicking to get the down count period
prompt and entering anull time period.

3.1.3 Message Window

Thewindow at the right Sde of the status line displays a message that is specific to the
current MDI window that has the input focus. Status messages for time consuming interna
operations will also appear here.

3.2 Main Toolbar
The buttons on the Debug@Chip main toolbar provide the following functions:

=] - Opens the window sdlection didog box where you can change the input focus to
windows which may be buried in the stack.

@ - Cals up the Timing window where the execution times between breskpoints A and
B are displayed.

Map - Opens the Symbol Table window.

Open - Providesthe Project Source Files didog from which you can open one of the
current project’s source filesin aFile Editor window.

Src - Satsthe focus to aFile Editor window. When pressed while an Assembly Code
window has the input focus, the source file which contains the code on the Assembly
Code window is opened provided that line number information is available for the
code in question.

Mix - Exposesthe assembly code on the File Editor windows for source files with line
number information in the symbol table. The assembly and source are intermixed
within the same window. Note that code may appear out of address order within
these views.

Asm - Cdlsup an Assambly Code window. When pressed while a source file with line
number information has the input focus, the corresponding raw assembly code will be
displayed. Code patches are possible from here.

Reg - OpensaRegister window, displaying the CPU registers at a particular breakpoint.

ﬂ - Opens ared-time data Watch window.

Start — Execute acommand in target system. This didog may be used to start target
programs.

Run - Continues program execution after afull sop breakpoint. If this button is clicked
when it isdready pressed in (indicating that no task is currently in afull sop
breakpoint) then the Task Control window is opened. From the Task Control
window you can stop arunning task with the Si ngl e St ep button on thisdialog.
Note that the Debug@Chip does not offer any mechanism to launch programs. Target
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programs must be started in the norma manner (console command line, autoexec.bat,
etc.).

- Single steps from afull stop breakpoint, stepping into each subroutine call.

- Single steps, Stepping over subroutine cals.

- Stepsout of the current subroutine, up to the return address found on the program
stack.

- Used a afull stop breskpoint to continue execution up to alocation marked by the
caret on ether an Assembly Code or source file window. The window with the input
focus isthe one which gpplies.

=

=]

2

2

a

... One of the following two buttons gppear depending on File | Configuration
Options selected
Build - Opensthe IDE project build didog.
Load - Opensthefile sdlection didog to sdect afile to be downloaded to target system.

4 Main Menu Operation

Hereis an explanation of the options offered by the main menu. The Controls Submenu hasa
different content for each class of window, so these submenu’s are discussed with each
window’ s explanation in the subsequent section.

4.1 File Submenu
The File submenu offers the following options:

File New ... - Thissubmenu contains the following sdlections:

Watch Data - Createsanew initidly empty Watch window.

Source File - Crestesanew text file. You receive a prompt to name this new file.

Assembly Code from Object File - Creates anew Assembly Code window based on the
executable file for the current focus program. Y ou must first have set the
Debug@Chip configuration so that at least one executable file with symbol tableis
Specified.

Assembly Code in Target - Createsanew Assembly Code window based on code read
out of the target system.

CPU Registers - Creates anew Registers window.

CPU Timing - Opensthe breakpoint Timing digplay window which displays execution
times between fly-by breskpoints A and B.

Graph - Createsanew Graph window. Dataitemsfrom Watch windows can be selected
for digplay on Graph window versestime.

Program - Opensfile sdlection diaog for adding an executable file (with symbaol table) to
the Debug@Chip configuration’s list of programs under te<t.

File Open ... - Thissubmenu contains the following seections:
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Watch Data - Prompts for * w86 Watch window file. Watch windows can be savedf in
files and later restored to screen with this menu option.

Top Most Source Window - Bringstop most File Editor window to top of desktop. This
may be ussful when your source file windows get buried under the other windows.

Source File - Opensthe Project Source Files didog where you can sdlect asource file
from the current project (target program). Usethe Other Files button here to open
arbitrary text files outside the scope of the current project. The Select Program
button alows you to switch context to another project.

Assembly Code from Object File - Opensan Assembly Code window based on the
executable file for the current focus program. Y ou must first have set the
Debug@Chip configuration o thet &t least one executable file with symbol tableis
lited.

Assembly Code in Target - Opensan Assembly Code window based on code read out
of the target system.

CPU Registers - Opens or sets focus to the Registers window.

CPU Timing — Opens or sets focus to the breakpoint Timing display window.

Graph - Opensor setsfocusto a Graph window (data versestime).

Symbol Table - Opens or satsfocusto the Symbol Table liting window for current focus

program.

Close - Closes current window.

Save - Savescurrent window to disk. Thiscontrol isdisabled if current window is not of
type which can be saved.

Save As - Providesfile didog which alows you to provide the file name where contents of
current window will be saved. This control isdisabled if current window does not
save.

Save All Editor Files - Writes contents of any edited files within File Editor windows to
disk. Note: This operation is performed automaticaly prior to aBuild operation.

Restore Destroyed - Thisoption “pops’ the most recently destroyed Watch window back
to the screen. This can be useful when you accidentaly delete a Watch window.

Desktop Save/Restore - This option alowsyou to ether save the current desktop or
restore one previoudy saved from afile on disk. Desktop’s can be moved between
PC’sin this manner.

Record - The dataflowing to Watch windows from the target system can be recorded on
disk for later playback. This control dlows you to specify afile name where the
recorded data is stored and the recording interval. The recording process can later
be stopped by invoking this same menu option & alater time after the recording
process has been started.

Playback - Thisoption alows you to playback arecorded Watch window. These
playback windows will gppear in gray.

Print to File ... Start New File / Append File - The contents of some windows can be
output to an ASCII file. (Note: A direct interface to printersis not supported by
Debug@Chip program.)

® The st of dataitems to be monitored iswhat is saved here, not the actua contents of these
locations. SeetheFile | Record menu option for recording the contents of locations.
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Download File to Target - Thisoption alows any selected file to be transferred to target
sysem.

Symbol Tables - The submenu offersthe following options:

Select Program - Here you can sdect which program from your configuration will be used
asthe “focus program”. This program is where symbols are searched for firs.

List By Symbols - Opensa Symbol Table window with contents presented in a phabetica
order.

List By Address - OpensaSymbol Table window with contents presented in address
order.

Files In Use - Provides amessage box which ligsthe file dates of executable filesin use.
An indication of whether or not the file matches that found in the target system isaso
given here. The“Time Stamp” refersto the tag placed in executables by thetimetag
program distributed with the Debug@Chip. Use of thistool is recommended to
automete the determination of whether the symbol table in use matches with code in
the target system. Thisis especidly important when setting breakpoints!

Build Target Program - Thiscdls up the control interface for running project builds.

Configuration - Here iswhere you must configure the Debug@Chip program for use. In
particular, you need to specify the executable files containing the symbol tables for
the target programs.

Exit - Closes Debug@Chip session.

4.2 Breakpoints Submenu
The Breakpoints submenu offers the following options.

Set Breakpoint - Thiscontrol is enabled when either an Assembly Code window or File
Editor window has the input focus. For File Editor windows, thefilein view must be
asource file for which line number information is available in the associated symboal
table. This control sets or removes (toggle) a breakpoint at the current caret
position, providing an dternative to double clicking the mouse in the left margins of
these windows.

List Breakpoints - Thisoption provides a complete summary list of dl breakpoints currently
st. Theligt will show parenthesis around breakpoints which are set in programs not
currently loaded in the target system. Breakpoints cannot be set through this diadog
box, however they can be removed.

Clear All Breakpoints - Thiscontrol erases dl breakpoints that have been set within all
programs.

Code at Breakpoint - Thisoption displays the code a the place where the most recent
breskpoint occurred. The source file will be shown provided line number
information, otherwise an Assembly Code window is used.

Code at Fault - Thisoption isdisabled until aprogram fault (e.g. invaid opcode) is reported
by the target system. It displays the code at the place where the fault interrupt was
invoked.

Calling Tree on Stack - Thisoption isonly enabled during astop in ether afull sop
breakpoint or after afault report. This control opens awindow that displaysthe
caling tree determined by reading the return addresses found on the program stack.
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4.3 CPU Submenu
The CPU submenu offers the following options.

Task Control - Opensthe Task Control window. See section 7 on page 40.

Start Program - Sameas Start button. Provides diaog for command to beissued in
target system.

Reset Target - Thiscommands the target system to reset.

Comm Reset - Thisresatsthe PC's communication channd, either the TCP/IP socket in
use or RS-232 port. This can sometimes restore communication with the target
system. This can dso be used to terminate Some command such as a memory write
which may keep causing the target system to crash. A cycling condition can
sometimes be reached where after each reboot, the troublesome memory writeis
attempted again resulting in another reboot. The Comm Reset can be used to
break this cycle.

Run - Thiscontrol isused to continue program execution after afull stop breskpoint. The
functiondity is the same as the Run button on the main toolbar.

Step Over - Thiscontrol single steps the program such that subroutine cals are bypassed.

This functions the same asthe @ button on the main toolbar.
Step Into - Thiscontrol provides the most detailed single step by stepping into each

subroutine cdll. This functions the same as the ﬂ button on the main toolbar.
Step Out Of - Thiscontrol isused at afull stop breskpoint to execute up to where the

current subroutine was called from. This functions the same asthe @ button on the
main toolbar.

Execute Up to Caret - Thiscontrol isused at afull stop breakpoint to execute up to the line
you mark on ether an Assembly Code window or source file. This functions the
same as the 28 button on the main toolbar.

Single Step Mode - Hereyou are given adidog box where you can control aspects of the
sngle step operation. Normaly the single stepping is done either a source leve or
sngle ingruction level based on the type of window that currently has the input
focus. Here you can override this default to force either source or assembly level
sepping. The manner in which the step out of and step over operations are
implemented is also controlled here.

Registers - Opens or sets focus to the Registers window.

Timing Window - Opens or satsfocusto the breakpoint Timing window, which displays
execution times between breskpoints A and B.

Fault Message - After aprogram fault isreported by the target system, this option displays
amessage stating the cause and location of the faullt.

Program Time Tags - Provides message box which lists the dates and time tags of each of
the programs under test. The time tags are those set by the timetag tool®. Of
particular importance hereisthat the time tags reported from the target system match
those found in the executable files used by Debug@Chip. Otherwise all symbolic
information is suspect!

¥ Seesection 10.1 on page 43 for more information about timetag program.
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Select Program - Thisdiaog box alows you to sdect the focus program from among the
st of target programs under test you have configured the Debug@Chip to monitor.
Use the Configuration button here to add additional target programsto the list.

4.4 Grep

The Grep menu option provides adidog box from which you can invoke a Unix style grep
operation. All occurrences of a specified string within a set of ASCII files will be located for
you. The set of files can be dl files belonging to the currently active project and/or a
specified directory.  When specifying a search directory, file wild card notation such as*.c
may be used to narrow the search.

Refer to the on-line help for further information on usage of the Grep function.

5 Window Operation

5.1 Overview

The following classes of datawindows are available:
- Watch ... ether satic data or local variables (two types of Watch window)
Assembly Code
CPU Regigters at breakpoints
Timing Breakpoint
Calling Treeat breakpoints
File Editor Windows
Symbol Table Liging
Graph windows display selected detaiitem values versestime.

On the main menu a Controls submenu appears. Theset of controls listed on this submenu
depends on the class of window from the above list which currently has the input focus (e.g.
ontop). A useful subset of these controlsis aso available from a pop-up menu called up
with the right mouse button. The pop-up may aso contain additiona controlsto those on the
main menu.

5.2 Watch Windows

Watch windows are accessed with the ﬂ button on the toolbar. 'Y ou can organize your
target data locations to be monitored usng an arbitrary number of Watch windows. Thefirst
10 Watch windows created will show a number preceding their name that gppearsin the
window title. The Alt-1 through Alt-0 key combinations can be used to set the input focus to
these primary Watch windows.

Watch window update rates are independently adjustable. Minimized windows do not
update, 0 they place no load on the target datachannel.  The updating cycles round-robin
between the enabled Watch windows.
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Each data item on the Watch windows can be independently formatted. For example you
may specify hexadecimal display mode for one group of variables and decimal for others.

When either Watch windows are restored to the screen or when a new symbol table comes
into use, the locations of al symboalicaly entered data items in the Watch window are
resolved with the current symbol table.

CAUTION: Typeinformation is not checked again once adataitem is placed on a Watch
window. If the program is modified such that datatypes or data Sructure
members change for items placed on a Watch window, you must manually delete
the data structure or item from the Watch window and re-enter it in order to pick
up the new type information from the current symbol table.

NOTE: When variables belonging to programs which have not been loaded into target
memory are displayed on Watch windows, their data field display will remain
blanked until the respective program begins execution in the target.

5.2.1 Watch Controls Submenu

Here is an explanation for each item on the Watch window’s Controls menu. Refer to the
actud menusfor the short cut keys indicated to the right of the menu items which have keys
assgned. (E.g.1nsert keyisshort cut for Insert Item menu option.)

Insert Item — Provides adiaog box for adding a data item to the Watch window. The new
item will be placed on the screen above the current highlighted data item. Locations
can be in ether the CPU’smemory or /O space. Only memory locations can be
specified symbolicdly. /0O ports must be entered by port address.

... The following two menu items provide options on how newly inserted items are
formatted. They both operate as toggle switches with a check mark appearing beside
the menu item when the respective item format mode is selected.

Use Symbol Table Data Structure Info —When sdected, the information found in the
symbol table will be used to load the screen with each member of data structures
when you add a data structure to the Watch window. For example, in some rare
cases you may want to view ablock of memory where a data structure lies as just an
array of bytes. So thisoption is provided here to disable the usage of the symbol
table. When symbol tableis not used, each symbol defaults to Smply an integer.

Y ou can then use the Format and/or Array menu options to display the memory area
asyou dedire.

Hex Default - When sdlected, newly inserted data items will default to hexadecima display
format. You are free to change this default with an additiona action after theitemis
on the screen, but this switch can eiminate this extra step each timewhentherearea
series of dataitems you want formetted a particular way.

Delete Item — Removes highlighted data item from the Watch window.
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... Thefollowing block of menu options goply to the entire Watch window.

Show Linear Address - Thistoggle switch affects how item addresses are formatted. The
default is segmented addresses. Addresses of data items appear in the message
window at the top right of the Debug@Chip frame window. Also the display of data
items formatted as pointers will be affected by this disolay mode switch.

Freeze Display - Thistoggle switch stops the display updates. The window appears gray
when the display freezeisin affect.

Update Rate - Thisoption provides a didog box where you can control the rate and
manner that the current Watch window will be updated. Refer to the on-line help
offered by the Help button on this dialog for more details.

Screen Name - You can give the Watch window a meaningful title here.

Show Full Names - Thistoggle switch affects the name display for isolated data structure
members. When the option is selected the entire full name of a data structure
member will gppear on the screen. When desdected only the find member name
will be shown on the screen.

Show Member Names - Thistoggle switch either displays or hides member names on data
Sructure displays.

Clear Focus - Thiscontrol terminates the data Focus mode initiated with the Focus control
described below.

Clear Continuous Write - This control terminates any continuous writes initiated with the
Write control described below.

Evaluate Ptrs - Thistoggle switch affects the message presented in the upper right
message window of  the Debug@Chip frame window for the data item under the
highlight. It only affects the message for data items formatted as pointers (near or
far). When this menu option is selected, a pointer’ s contents will be evauated
symbalicaly using the symboal table to display by name the object referenced by the
pointer. When desdlected the address of the pointer’s own location isinstead
displayed.

Record Selected - Thistoggle switch is used to mark a Watch window for data recording.
When sdected, agreen box will appear under the spinning whed in the lower right
corner of the Watch window. Then when recording is activated with the File |
Record menu option, the data from al Watch windows marked in this manner will be
recorded in the specified recording file which can later be played back. During the
recording process, the green box changesto red.

... Thefollowing block of menu options apply to the specific dataitem under the highlight.

Format - Thisoption provides adiaog box where you can specify an items display format.
Refer to on-line help available on the Help button for more details.

Array - Hereyou can specify up to atwo dimensond array.

write - Thisoption alows you to write to the dataitem under the highlight. By sdlecting
the Continous Write check box the write to the location will automaticaly be
repeated at alow frequency until the Clear Continous Write option listed above is
used to stop the repetitive writes. A maximum of 10 locations can be placed in the
continuous write mode (sum for al Watch windows).
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Dereference Pointer - Thiscontrol gppliesto pointer dataitems. It will generate another
dataitem on the Watch window which displays the object pointed to by the pointer.
The location referenced by the pointer will be tracked dynamically.

Focus - Thiscontrol adds the item under the highlight to the list of data items under focus.
All other data items on the current Watch window are eiminated from the update
cycle, unless they were previoudy selected with this same control. The purpose of
this contral isto alow afaster update rate for asmal set of dataitems. Normally,
you will want to minimize any other Watch windows when using this control so thet
your current Watch window will have a dedicated data channd to the target system.
Usethe Clear Focus control listed above to exit this restricted update mode and
resume display of dl dataitems.

Graph Data - The item under the highlight will be added to the most recent Graph window.
Graph windows display a data s value versestime.

5.2.2 Watch Window Right Mouse Pop-up Menu

Most of the options on the Watch window’ s pop-up menu are the same as the menu options
on the Controls menu explained above. The unique controls here are:

Hexadecimal Format - Thisisatoggle switch to flip the data item under the highlight
to/from hexadecima display mode.

5.3 Assembly Code Windows

The Assembly Code windows display disassembled code obtained from either the target
system or from a* .exe (or *.rom) executable file.

Note: Assembly Code windows for target code hide the INT 3 opcodes set for breakpoints
inserted into programs by substituting the original opcodes for display™®.  Under some
circumgtances, the data base of breakpoints maintained by the Debug@Chip can get
out of synch with the target system and you will see INT 3 opcodes appearing on the
target Assembly Code windows, but not in the corresponding executable file Assembly
Code window. If thisoccurs, it is recommended that the target system be reset.

5.3.1 Assembly Code Controls Submenu

Here is an explanation for each item on the Assembly Code window’s Controls menu. Refer
to the actud menus for the short cut keys indicated to the right of some menu items. (E.g. N
key is short cut for Call New Page menu item.)

Watch Location / Go to Location - Thismenu item will gopear in one of two forms
depending on whether the target location at the cursor (white arrow) isadataitem or
asubroutine. Dataitems will be appended to the Watch window that most recently

191 you inspect the opcodes through the Watch windows (which do not perform this substitution)
you will seethe actual INT 3 opcodes.
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hed theinput focus.  For subroutines this Assembly Code window will display the
subroutines disassembled code.

Call New Page - Thismenu item prompts for an address or subroutine name to open anew
Assembly Codewindow at.  Any target of the highlighted ingtruction on the current
window will be the default location preset in the prompt edit control.

Go To - Thismenu option works the same asthe previous Call New Page option except
that it transfers the current Assembly Code window to the new address instead of
creating another window.

Show Program - Thismenu option alows you to specify one of your other programsto be
viewed in anew Assembly Code window.

Show Linear Address - Thiscontrol isatoggle switch. A check mark gppears next to the
menu text when the option issdected.  The addressfield on al Assembly Code
windows will switch from segmented addresses to linear addresses when this option
is selected.

Hexadecimal Numerics - Thiscontrol isatoggle switch with acheck mark present when
this display mode is selected.  The arguments of the assembly code ingtructions will
be displayed in hexadecimal when selected and in decimal when desdlected™.

Unsigned Numerics - Thiscontrol isatoggle switch with a check mark present when this
display mode is selected. The arguments of the assembly code ingtructions will be
interpreted and displayed as unsigned va ues when sdected and signed vaues when
desdlected.

Edit Code - This provides accessto the line assembler. The code at the highlight can be
edited provided that the program islocated in thetarget system. Otherwisethis
control isdisabled. Refer to on-line help for more information about the line
assembler and patch log operation.

Previous Patch - A log of program patches made by the line assembler are held to make
restoring original code easier. This menu option scans to a paich at alower
addresses when one exigts, otherwise the control is disabled.

Next Patch - Thiscontrol scans down to a program paich at a higher address when one
exigs. Otherwise the contral is disabled.

Refresh Display - Thiscontrol forces arefresh of the code buffer used to support the
Asembly Codewindow. Thisis meaningful when viewing code in the actud target
system, in case for some reason the code has changed since originaly sampled and
cached in the Debug@Chip PC.

Properties - Thismenu option provides a message box which lists afew details about the
current executable. If the window is displaying code from the target system, then the
message details apply to the program located at the displayed addresses.

1 This hexadecima mode control and the following Unsigned Numerics control also affect the
disassembly shown in the File Editor Mix windows. However the Mix windows will not update in
response to these controls. The display mode in effect when the Mix window was generated will
remain. You can force adisplay mode change on the Mix windows by closng the Mix window and
re-opening the source file after setting these Assembly Code window controls to the desired state.
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5.3.2 Assembly Code Right Mouse Pop-up Menu

Most of the options on the Assembly Code window’ s pop-up menu are the same asthe
menu options on the Controls menu explained above. The unique controls here are:

Returnto ... - Thisisapart of the code navigation implementation shared with the File
Editor windows. It operates as a stack where for each call you make navigating
through the source and assembly code thereis a corresponding Return to option
provided by thiscontrol. This control pops one address off of this navigation stack
and restores the screen to where you were before the call.

Show Code In Target / Show Assembly Code in *.EXE - One of these two optionswill be
presented depending on whether the current window is showing live code from the
target system or code from a*.exe (or *.rom). For the live code window this
option offers the corresponding executable file for viewing.  For an executable file
Assembly Code window, the corresponding live target code is offered provided that
the program has been located in the target.

Show Source Code in *.C - Thisoption cals up the source code which corresponds to
the current Assembly Code window. The option is disabled if no line number
information is available in the symboal table for the highlighted line of assembly code.

Show Program - Thisoption alowsyou to cal up an Assembly Code window for another

program.

5.4 CPU Registers Windows
The Registers windows display the contents of the CPU registers at breakpoints or faults.
All datais displayed in hexadecimad format, except for the contents of the gray box in the
lower right corner of the Registers window where the value in data registersis repeated in
decima format. For the Fags register, the vaue of each of the CPU flagsis Sated here.
The Format Registers menu control alows the format of this gray window field to be
adjusted. At full stop breakpoints the contents of the registers can be edited.

The four |etter task name displayed on the top line identifies the program thread which hit the
breakpoint or fault.

The windows aso display a count of times that each of the breskpoints has been reached.
The countsarelabeled A, B, 1, and S. Count A indicates the number of occurrences of fly-
by breakpoint A. B indicates fly-by breakpoint B occurrences, and 1 indicates fly-by
breakpoint 1 occurrences. The count marked s indicates the number of full stop breakpoint
OCCUIrences.

5.4.1 Register Controls Submenu
Hereis an explanation for each item on the Register window’s Controls menu.
Modify Register - Thisoption alows the contents of the highlighted register to be edited,
with someredtrictions.  The target sysem must bein afull stop bregkpoint in order
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to edit regigters. The SS and SP registers cannot be modified. Refer to the on-line
help for data entry format.

Format Register - Thismenu option alows the format of data register vaues displayed in
the gray box in the lower right corner of the registers window to be adjusted.
Signed or unsigned decimd digplays with a scale factor and binary point may be
specified. Pointer format can be selected, in which case the object pointed to by the
register will be displayed based on the contents of the symbol table.

Show Local Variables - This menu option opens a Watch window containing the local
varigbles a the current breskpoint. This control is disabled if the symbol table
reports no loca variables at the current ingtruction pointer, or if execution has been
resumed with the Run command.

... The next set of controls select which breakpoint’s set of registers are displayed. Each
registers reported at each category of breakpoint are buffered independently.

Full Stop Breakpoint Registers - This menu option sets the current Register window to
display register contents at most recent Full Stop breakpoint.

Breakpoint A Registers - Thismenu option sets the current Register window to display
register contents at most recently reported™ breskpoint A.

Breakpoint B Regisiters - Thisoption displays registers from most recently reported
breakpoint B.

Breakpoint 1 Registers - Thisoption digplays registers from most recently reported
breakpoint 1

Fault Breakpoint Registers - Thisoption displays registers from most recently reported
program fault (eg. “Invaid Opcode’).

5.4.2 Register Window Right Mouse Pop-up Menu

The Register window’ s pop-up menu provides the same set of controls listed above available
from the main menu.

5.5 Timing Breakpoint Window

The Timing Breskpoint window displays the € apsad times between breskpoint A and
breakpoint B when these breakpoints are operated in timing mode™.

5.5.1 Timing Measurement Specifications
The timing measurements displayed here have the following characteristics,

Clock Source: Quartz crysta based TIMER #2 within the SC12.

12 |f fly-by breakpoints are occurring at too high a rate to report registers and stack contents back
to the PC, then only the breskpoint counter isincremented and the register/stack dump is bypassed.
This breakpoint counter appears on the Register window.

3 Timing mode is activated by pressing in the dlock button, !l that appears on the Source File or
Assembly Code windows. If you have no mouse available, this mode can dso be activated by
secting the Timing mode check box on the List Breakpoints dialog reached with the Ctrl-F2 keys.
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18.2 Hours (2**32 ms)

Resolution: 0.2us
Measurement Accuracy: 1 usor Quartz clock drift, which ever isgreater. (This

accuracy stated excludes any bias due to measurement overhead or interval measurement
bias. See below)

Measurement Overhead: approximately 150 us

The measurement overhead is the amount of CPU time required to perform each measurement,
which coversthetime required for breakpoint A execution and breakpoint B execution. A
calibration factor® of 123 usis subtracted out from the measured values before display to
compensate for this overhead. However, if breakpoint B is not reached for each occurrence of
breakpoint A then apositive bias of about 50 us will appear in the measurements for each
excess execution of breakpoint A.

Interval Measurement Bias. agpproximately 273 us

Execution rate measurements can be made by placing breakpoint B immediately before
breakpoint A. However in this case the display calibration has an undesired affect. It biases
the interval measurements by minus 123 us. Adding the 150 us measurement overhead to this
and the total display bias during interval measurementsisthen about 273 us. This means that
the displayed interval values will be about 273 us lower than the actual values.

5.5.2 Timing Breakpoint Window Controls Submenu
Here is an explanation for the items on the Timing Breskpoint window’s Controls menu.

Reset Statistics - This option clears the timing measurement accumulators.
Write Report to File - Thisoption writes the currently displayed timing measurementsto an
ASCII liging file of your choice.

5.5.3 Timing Breakpoint Window Right Mouse Pop-up Menu

The Timing Breakpoint window’ s pop-up menu provides the same set of controls listed
above available from the main menu.

5.6 Calling Tree Windows
Use Breakpoints | Calling Tree on Stack menu option to open a Caling Tree window.
This menu option is disabled unless the target system is currently in afull stop breskpoint or
program faullt.

The Cdling Tree window lists the return addresses obtained from the program stack at full
stop breakpoints or program faults.  The deepest call islisted at the top of the window with
parent routines listed below.

5.6.1 Calling Tree Window Controls Submenu

Hereis an explanation for the items on the Cdling Tree window’s Controls menu. The
context of al controls applies to the program ingtruction pointer under the highlight. The
highlight can be moved with aither the up/down arrow keys or mouse selection.

4 The 130 usis the elapsed time prior to the clock read action within the timing breakpoint
interrupt. The additional 30 usis spent within the breskpoint interrupt following the clock read.
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Show Source Code in *.C - Thisoption cals up the File Editor window to show the source
code corresponding to the highlighted ingtruction pointer. The control is disabled if
the symbol table provides no line number information for thisingtruction pointer.

Show Local Variables - This option opens a Watch window loaded with the local
variables in scope at the highlighted ingtruction pointer. Note that display of register
variables (eg. Sl, DI) is not supported for stack frames up the stack.

Show Assembly Code in Target - This option opens an Assembly Code window to show
the disassembled code read out of the target system at the highlighted instruction
pointer.

Show Assembly Code in *EXE - This option opens an Assembly Code window to show
the disassembled code read out of the executable file a the highlighted ingtruction
pointer. Thisoption isdisabled if the ingtruction pointer does not map to a known
program located in the target.

5.6.2 Calling Tree Window Right Mouse Pop-up Menu

The Cdling Tree window’ s pop-up menu provides the same set of controls listed above
avallable from the main menu under Controls.

5.7 File Editor Windows

The File Editor windows can be opened for source files from the current project with the
Open button on the main toolbar. Any ASCII file can be opened by using the Other Files
button on the Project Source Files didog.

A breakpoint control toolbar (see section 6.2 on page 37) will appear in the upper right
corner of File Editor windows when line number information is present in the symbol table for
the respective source file. Thistoolbar is used to sdlect the type of breakpoint to be set by a
subsequent double click in the left margin. The Mix button on the main toolbar appliesto
these File Editor windows with line number information. In mix display mode, the
disassembled code from the associated executable file will be displayed below the applicable
source lines. Note that the code presented in this fashion can be out of address order™.

For source files with line number information avallable in the symbol table, a“Modified”
indication will gppear in the window' stitle bar if the sourcefile s date is newer than the
corresponding executable file. In such cases, the MIX display is usually inaccurate
Remember that accurate source level control over breskpoints requires avalid map of the
source files by the line number information.

5.7.1 Enabling the File Editor

By default the File Editor’s editing functions are disabled to protect againgt unintended
changes to the sourcefiles. Editing can be enabled with the Edit | Edit Enable menu option.

The editor provided hereisavery crude editor, lacking syntax highlighting, auto formatting
and many other features which one must have these days. Consequently it isintended to be

> Out of order code is common around for or while loops.
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used only in conjunction with your favorite editor.  The debugger’s editor can be used for
quick smple editing, and then your can switch over to your favorite editor for more
ggnificant editing. This debugger editor will autometicaly reload updated files when they
appear on disk™®. Assuming that your favorite editor can aso be configured to automatically
reload files that appear updated on disk, then the trangition between these two editors will be
comfortable.

Mix Window Limitations;

The Mix windows are provided to show the relationship between source code and the
resulting assembly code generated by the compiler. Source editing is not implemented on the
File Editor's Mix windows. 'Y ou must return to the pure source view in order to edit files.

Any editing you do on source file swith this debugger’ s editor will not be reflected in the
Mix windows. The source file contents of the Mix windows are frozen to the origind source
file contents present a the time the window’ s disassembly was performed. However if you
edit with an outside editor, the Mix window will then show the new text due to the debugger
reloading the source file from disk and cregting anew Mix image. But be aware thet the line
number information from the program’s symbol table most likely no longer matchesthe
sourcefilein these cases! Take note of the “M odified” warningsin the File Editor’ stitle
bar. Usudly thisindicates that assembly code mapping to source linesis not religble.

After aprogram is recompiled and linked, the debugger will automatically accept the
program’s new executable code when one of following conditionsis satisfied:

1) No communication with atarget system available.

2) Target system has not reported the loading and execution of the program in
question®”.

3) Target system reports loading of this new program with matching time tag.

When the debugger accepts the new executable code, any affected Mix windows will be
regenerated based on the new line number information and the Modified indication should

then disappear.

5.7.2 Mouse Operation on File Editor Windows

The mouse can be used to mark of blocks of text, set breskpoints and transfer data objects
to aWatch window. These operations are done as follows.

No Button Pressed- Sdectsitem under cursor for the smal Quick Watch data window.
Left Mouse Click - Moves edit caret to mouse cursor.
L eft Mouse Down and Drag - Marks block of text.

18 Unless you have been editing without saving the file to disk. In this case you will be asked what
you want to do.

" The debugger avoids using anew executable found on disk if that program is currently executing
on the target system. This dlows the previous symbal table to be used further until you have loaded
the new program into the target system.

Page 32 of 45



Title:

Debug@Chip User’s Guide BECK

Left Mouse Double Click - Over text it highlights word under cursor, over left margin it
sets a bregkpoint a next line for which line number informeation is available
in symbol table.

Ctrl Key + Left Mouse Double Click - Setsbreagkpoint a cursor, same as double click
left mousein left margin.

Right Mouse Click - Provides pop-up menu in context of cursor position.

Ctrl Key + Right Mouse Down and Drag - Drags and drops data object under cursor
out to aWatch window or code window. Cursor will change to a box
shape if object is static and found in symbol table.

Middle Mouse Button Down and Drag - Drags and drops data object under cursor,
same as“Ctrl Key + Right Mouse Down”.

In case you do not have a mouse available, the above mouse operations can aso be
accomplished with either the Edit submenu off the main menu (block marking) or the
Breakpoints | Set Breakpoint menu control. The bregkpoint context toolbar within the File
Editor window can be sdlected with the Breakpoint | List Breakpoints didog, if necessary.

5.7.2.1 Quick Watch

The mouse can be used on the File Editor window to point to Smple dataitemsto view their
current values in amomentary pop-up window. Thisfeature dlowsaquick look at data
without cluttering your Watch windows intended for more persstent displays. This fegture
does not support display of data structures or arrays of objects other than characters.

These larger objects must be placed on anorma Watch window for viewing.

Automatic loca variables are not displayable unless you bring them into scope by setting a
breakpoint a an appropriate place. Note that for Fly-By breakpointsthereisalimit of 100
bytes reported for local variables on the stack. Full stop breakpoints do not have this
limitation.

5.7.3 File Editor Window Controls Submenu
Here is an explanation for the items on the File Editor window’s Controls menu.

Watch Object at Caret - This menu option transfers a static data item under the entry caret
to aWatch window. The option is disabled when the caret is not over a gatic data
item. By default, the data Structure element referenced by the text at caret is selected
for digplay on the Watch window. If you instead want the entire data Structure
displayed, then you must select (double click with left mouse or drag left mouse) the
isolated data Sructure name prior to gpplying this menu option.  The data item will
be appended to the Watch window which most recently had the input focus.

Call to Routine At Caret - This menu option opens anew File Editor or Assembly window
to show the routine & the caret. The source file will gppear in another File Editor
window provided line number info is avalable in the symbal table. Otherwise an
Assembly Code window will open at the routin€' s code. The menu option operates
within the Code Navigation framework provided for File Editor and Assembly
Code windows. The current routing' s display is pushed onto a stack to allow you to

Page 33 of 45



Title:

Debug@Chip User’s Guide BECK

return to this window after reading the called routing' s code. The return is made
with the Return to menu option below.

Go to Routine At Caret - Thismenu option works the same asthe Call to Routine At Caret
option except that the current window will switch content to display the routine
instead of opening a new window (cal).

Return to ... - Thismenu option pops the stack maintained for the Code Navigation
function and returns you to a code display window (File Editor or Assembly Code)
you previoudy had before acCall/Go to operation.

Open Include File - Whenthe caret isover an “#i ncl ude sonefil e. h” datement, this
menu option will attempt to locate thisinclude file and open it in aFile Editor
window.

Note: For Borland 3.0 compiler the paths to the include filesis not reported in the
symbol table. Consequently this function will not work for include files not in the
same directory as the source files when using Borland 3.0 symbol tables.

Show Local Variables - Thismenu option opens a Watch window with the current
routing s local variables loaded for display. Thisoption is only enabled when loca
variables are within scope a the caret position and a breakpoint, either full stop or
fly-by type, has reported these locals. Note that for fly-by breakpoints the size of
thelocal variables areareported on the stack is limited to 100 bytes. For full stop
breskpoints this limit does not goply.

Quick Watch Hexadecimal - Thisisatoggle switch on which a check mark appears when
it issdected. It controls the display mode of the quick watch pop-up window,
switching it between decima and hexadecimdl.

Source Only - Thiscontrol gpplies to source fileswith line number information available. It
switches the display mode to hide the assembly code mix.

Mix Source/Code - This control applies to source files with line number informeation
available. It switchesthe digolay mode to mix the assembly code in with the source
code to alow detailed code reviews.

Properties - Thisoption displays a message box which list some details about the current
source file Sze, date and amount of code generated.

5.7.4 Edit Submenu

The Edit submenu off the main menu for File Editor windows has the following options:

Edit Enable - This control works as atoggle switch to globaly enable or disable file editing.
Y ou may want to disable editing to protect againgt unintended source file changes
during debugging.

Undo - Thisoption cancels the most recent edit action, restoring the file to the Sate it was
before that action.

Block Begin - Thisisthefirg step in marking off ablock of text in the fashion the good old
Borland DOS editors used to work.  For larger blocks of text it can be auseful
dternative to the mouse marking method.

Block End - Thismarksthetail of ablock of text being marked with the Block Begin
option.

Block Move - Thisoption moves the highlighted block of text to the current caret position.

Block Copy - Thisoption puts a copy of the highlighted block of text at the current caret
position. 1t does not place a copy into the Windows clipboard.
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Block Delete - This option deletes the highlighted block of text.

Block Hide — This option toggles on/off a highlighted block selected with the above Block
Begin / Block End controls.

Delete Line(s) — This option deletes the line at the caret. When the Ctrl+L accelerator is
used, up to nine lines can be deleted at atime by pressing a number key with the Cirl
key down prior to the L key.

Put Line(s) - Thisoption inserts at the current caret pogition the lines previoudy deleted
with the Delete Line(s) option.

cut - Thisoption ddetes the highlighted text and places it in the Windows clipboard.

Copy - Thisoption copiesthe highlighted text into the Windows clipboard.

Paste - Thisoption inserts a the current caret postion text from the Windows clipboard.

Clear - Thisoption deetes the highlighted text without affecting the Windows clipboard.

Options - Thisdiaog provides control over the use of tabs and auto indenting. Refer to
online hdp for more detalls.

Create *.BAK Backup Files - Thisoption isatoggle switch with acheck mark indicating
that it is selected. When sdected the origind file will be saved with a* .bak
extenson prior to saving afile after editing.

5.7.5 File Editor Window Right Mouse Pop-up Menu

The File Editor window’ s pop-up menu provides the same set of controls listed above
avalable from the main menu under Controls plus some from off the main menu’ s Edit
submenu.

5.8 Symbol Table Windows
The Symbol Table windows can be brought up with the Map button on the main toolbar or
theFile | Symbol Tables submenu. These windows list the static data and functions for a
given program based on the Borland symbol table contents. Use the Windows | New
Window menu control to open more than asingle window if desired.

The Symbol Table windows ligt the Stetic contents of a program’s symbol tablein either
aphabetic or numerica (by linear address) order. The address displayed will show a
question mark, ‘?’, after either the segment portion of the address or after the linear address
when the location of the program in the target system has not been resolved.

Postioning Window within Symbol List
The postion of the window within the symbol list can be selected by typing in asymbols
name. The characters typed in gppear in the window’ stitle bar and the window is scrolled
to the best fit to what you have typed in.

Selecting Itemsfor Display
Press enter to select the highlighted symbol for display. Doing so will transfer data itemsto
the most recently used Watch window or open a File Editor or Assembly Code window to a
routine' s code.
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5.8.1 Symbol Table Window Controls Submenu
Here is an explanation for the items on the Symbol Table window’s Controls menu.

Watch Object ... OF Go to Routine ... - Thisexact text here depends on the symbol under
the highlight. Data objects are transferred over to a Watch window or the code for
routines is presented.

Select Program - Allows you to switch over to another program’s symbol table.

List Alphabetically - Thisoption presents the symbols in aphabetic order.

List Numerically - Thisoption presents the symbols ordered by linear address.

Note: This presentation can be particularly useful when you have some piece of datathat is
mysteriously changing for no reason you know of. In such cases, review the handling
of data objects which lieimmediately beforeit in memory for possible exceeding array

bounds.

Display Linear Address - Thisoption isatoggle switch which switches the address display
mode between segmented and linear addresses.

Display Filter - Thisoption alows you to filter out certain categories of symbols from the
display.

... A check mark will appear next to the following four display filter toggle switches when

selected.

Show Functions - Toggle switch aters the display filter to ether display or hide functions
fromthelid.

Show Global Data - Toggle switch dters the display filter to either display or hide globd
externd datafrom the ligt.

Show Static Data - Toggle switch dtersthe display filter to ether digplay or hide loca Satic
datafrom the lig.

Show Compiler/Linker Symbols - Toggle switch atersthe digplay filter to ether display or
hide extra symbols for which no type information is available. These commonly
originate from compiler provided libraries or from the linker.

Symbol Table Properties - Thisoption displays a message with information about the
symbal table.

5.8.2 Color Coding on Symbol Table Window
The symbals listed on the Map windows are color coded as follows:

White - Routines
Yellow - Data
Red - Objectsfor which debug information is not available.

6 Breakpoint Operation

The F2 key can be used to set breakpoints on either the Assembly windows or the source
file View/Edit windows. This control works as an or/off toggle. A double click of the left
mouse button in the left margin of these windows aso toggles the breskpoint or/off.

Page 36 of 45



Title:

Debug@Chip User’s Guide BECK

6.1 Breakpoint Modes

The breakpoints operate in two different modes. Full Stop and Fly-By.  When a program
thread reaches a Full Stop breskpoint it is suspended in await loop until you resume
execution with ether the Run button or single step operations.  In Fly-By mode, the thread
will resume immediately after a brief moment required to dump registers and stack local
variablesinto buffers which are subsequently reported to the Debug@Chip program by the
probe.exe program. Two of the Fly-By breakpoints (designated A and B) can be operated
in atiming mode ingtead of register/stack dump mode.

6.2 Breakpoint Toolbar

On source file windows for which line number informetion is available and on Assembly
Code windows, atoolbar will appear smilar to this.

ABLe

Thistoolbar is used to select the mode in which subsequent breskpoints will be set. The
toolbar illustrated above has the Full Stop breakpoint mode selected. Any breakpoints
subsequently set will be Full Stop type breskpoints.  Alternatively you could click the

mouse on the & button so the tool bar appears as.

ABDO

Now any breskpoint setting activity will set the Fly-By A breskpoint. Markswill appear in
the right margin of File Editor or Assembly code windows to indicate breskpoints. These
markers will gppear in gray if the respective program is not yet located in the target system.
When the program begins execution in the target system the breakpoints will be set™® and the
indicators will show in color.

6.3 Breakpoint Types

. Fly-By A breskpoint performs repested registers/stack dumps in norma mode and
garts the timing clock in timing mode.

ﬂ - Fly-By B breskpoint performs repeated register/stack dumps in normal mode and
sopsthe timing clock in timing mode.

ﬂ - Fly-By 1 breskpoint performs a single register/stack dump and then automatically
disamsitsdf. Useof this breskpoint is recommended in sections of your program
which execute at such a high rate that the repetitive breakpoints would be too greet a
load on the system under test.

'8 For programs compressed with PK ZIP, breskpoints cannot be set within the first 8 bytes of the
program’s startup code.
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--- Note: Each of the above Fly-By breakpoints are unique. Only one of each exists.

ﬂ - Full Stop breakpoints. The Debug@Chip supports up to 100 full stop breskpoints.
The Breakpoints | List Breakpoints diaog (Ctrl+F2) can be used to view the total set
of breskpoints.

6.4 Breakpoint Clock
The breakpoints can be used to time software between two pointsin the programs. A clock
button is available to switch the breskpoint operation between register dumping mode
(normad) and breakpoint timing mode.

!l - Clock off, breakpoint register dumping mode is selected. The contents of the CPU
registers dumped at the breakpoints can be viewed on the Register page reached with the
Ctrl+F5 key.

- Clock on, breakpoint timing modeis selected. The resulting execution times can be
viewed on the CPU Timing page.

6.5 Program Faults

The PROBE performs a breakpoint style register dump when unexpected program faults
(exceptions) occur. The debugger traps the following 80186 fault interrupts:

INT O - Divide Overflow
INT 6 - Invalid Opcode

Pressing the Run button at afault will command the program to continue, which will send it
into the fault handler that wasingaled at the time the PROBE program began execution.
Usudly thiswill be the SC12 BIOSs fault handlers which print out an error message to the
console.

Note that the ingtruction pointer indication at an invalid opcode fault references the opcode
byte following where the actud invaid opcode was .

6.6 Single Stepping
From full stop breakpoaints, the program can be single stepped at either assembly level or
sourcelevel. By default, the leve is determined by the type of window which has the input
focus. If you have sdlected a source file window, then source level stepping is performed. I
you have the input focus set to either an Assembly window or aMix code window, then
assembly level stepping isdone. Y ou can override this default behavior with the CPU |
Single Step Mode menu option.

Four step control buttons are provided on the main toolbar:
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Step Into ﬂ Step Over @ Step Out of ﬂ and Execute Up to Caret i |

The ladt three of these controls have two different implementations from which you can
choose with the CPU | Single Step Mode menu option’s “ Step Over/Step Out of Method”
control. The default implementation momentarily replaces existing opcodes in the program
with a breakpoint interrupt 3 opcode to execute up to a designated “over”, “out” or “up to”
point. An dternate implementation uses the CPU’ s single step trace flag and trace interrupt
1 to sequence through the program one instruction'® a atime until the designated ingtruction
pointer isreached. These methods have the following advantages and disadvantages.

Set INT 3 - Thismethod alows real-time execution speed up to the designated “over”,
“out” or “up to” point in the program. This method only works for code residing in
RAM, sincethe INT 3 opcode must be inserted.

INT 1 Trace - Thismethod alows tracing into ROM code®. This method can be very Sow
when thousands of ingtructions must execute prior to reaching the designated “over”,
“out” or “up to” point. A “Single Stepping” message appearsin the CPU satus
window during this process. A resulting ingtruction count is displayed on the Register
window’ stop line when the end point is findly reached.

6.7 Stopping an Executing Program
An executing program can be put into single step mode by first selecting the program’ s task
in the Task Control window’s (F12 key) task list and then pressing the Single Step button
beside the task list.

6.8 Breakpoint Implementation Notes

The Debug@Chip maintains a data base of full stop breskpoints. The origina opcode that
was replaced by an INT 3 opcode is recorded in this data base at the time a breakpoint is
. It will be needed when the breskpoint is reached to execute through the breakpoint.

If you open a Debug@Chip session on atarget system which is dready stopped at a
breakpaint, the Debug@Chip program has a problem. It does not know the original opcode
that your target had at this address. Consequently the tool is going to ask you to reset the
target.

Also note the implications here for target programs with self modifying code. Depending on
when the code modification is performed, the breakpoint function may or may not work

properly.

19 Critical sections within the operating system are bypassed atomically, to respect the critical
section. The code sequence: “pushf, push CS, CLI” used by the RTX multi-tasking OS around its
critical sectionsis recognized by the PROBE program.

20 \When you attempt to use the Set INT 3 stepping mode for an addressin ROM, you will be given
amessage offering temporary use of the INT 1 Trace method instead Since the Set INT 3 Sepping is
not possible here. Y ou can avoid repeated occurrences of these messages by selecting the INT 1
Trace method at the CPU | Single Step Mode diaog box.
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The fly-by breskpoints use a smd|l data base held on board the target, offering arapid look-
up of the origina opcodes needed at the fly-by exception.

Note: When setting breskpointsin programs launched from aut oexec. bat immediatdy
after PROBE, the H command line parameter will be needed on the PROBE
command line. Otherwise breskpoints can be missed due to timing problems. When
aprogram is launched the PROBE program suspends the thread that islaunching the
new program until the Debug@Chip has had time to set any breskpoints desired in the
new program. However by default, this delay action only occurs when
communication with the PC has dready been established. With the*H’ option, this
dday isinserted unconditiondly. This givestime for the communication to be
established after atarget reset.

7 Task Control

The task control window ligts the tasks running in the SC12.  The primary purpose of this
window isto dlow you to see where an active program is executing with the Sour ce or
Assenbl y buttons provided here.  This can be useful when your application is caught up in
aloop somewhere.

The displayed information is based on an ingpection of the RTX RTOS s task status made
on roughly a one second strobe. The PROBE program attempts to access the user task
ingtruction pointers from off the program’s stack, but this method is not dways reliable.
Taskswhich indicate "active' are actualy suspended due to interruption (except for the
PROBE program which of course was itsdf executing during this data collection).

The priorities range from 0 to 127 where lower numbers indicate higher priority.

The corresponding executable file known to Debug@Chip through the configuration settings
areindicated when available.

7.1 Control Buttons

The following task control buttons gpply to the highlighted task from the task list. Note that
no control over the essentid AMXK task ispermitted. TheSi ngl e St ep, Sour ce and
Assenbl y controls are not available for system tasks.

Caution:
Applying the task controls (e.g. Suspend/Resume ... etc.) to the
system tasks can result in the SC12 not working properly until the
computer isreset.
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Suspend - Executes RTOS API interrupt OXAD service OXOE
(RTX_SUSPEND_TASK) for selected task.

Resume - Executes RTOS API interrupt OXAD service OxOF (RTX_RESUME_TASK)
for selected task.

Chg Priority - ExecutesRTOS API interrupt OXAD service 0x08
(RTX_CHANGE_PRIO) on sdlected task with your specified priority. The
highest priority that can be set hereis 3, and lowest is 127.

Single Step - Setstrace flag in FLAG word on stack for active tasks or tasks whose
datusis ether "Awat Wakeup' or "Timed Await Wakeup®. Bregkpoint sngle
step mode then begins when the task is resumed. This operation is only available
for user tasks. It isnot avalable if RTOS was reached using the dynamic links
API.

Source - For user tasks whose instruction pointer was located on the stack, this button
will open the source file to the line corresponding to the I P address when line
numbers are available.

Assembly - For user tasks whose ingtruction pointer was located on the stack, this button
opens the Assembly Code window to the IP address.

7.2 Implementation Notes

Thepr obe program reads the BIOS RTX RTOS s prioritized linked list of tasks to gather
the data displayed in the Task Control window’stask list. In order to minimize the impact on
the system, this operation is done at the pr obe program’s normal task priority and without
interrupts masked.  This leaves a possibility that either an incomplete list or garbage may
appear in the displayed task ligt in the event that the RTOS slinked ligt is edited in the midst
of the pr obe program’sscan.  This could happen for example when anew program is
garted from the higher priority console thread. Buit this erroneous display will persst only
until the next update.

8 Configuring for Multiple Users or Projects

It is recommended that Debug@Chip be opened with the current working directory set to
some other directory than the /bin directory where the Debug@Chip.exeresdes. The
reason for doing thisis to make life easy when you ether share the PC with another user or
ded with more than asingle project. Under Windows NT 4.0, Windows 2000 or Windows
XP the current working directory can be set by right mouse clicking on a Debug@Chip
program icon (assuming you have placed an icon on the Windows desktop), sdecting the
Properties item on the pop-up menu. The working directory isthen specified in the Start In
fied.

If you want anew project or user to be initialy configured the same as a previous project or
user, then copy the Debug@Chip.cfg and savedesk.t86 (or what ever name you have given
to your desktop file) files from the origina project/users working directory over to the new
project/users working directory. The same procedure gpplies to moving between PC's.
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9 Probe Embedded Program

The Debug@Chip debugger system requires a probe.exe program to be executing on the
SC12 target system. The probe.exe program is ddivered with the Debug@Chip ingtalation.
It can be found in the Debug@Chip/bin directory. For 24 MHz CPU’ s (non-standard) the
probe24.exe program should instead be used.

The PROBE program must begin execution prior to any programs under test. This assures
that the Debug@Chip will know where the program under test is loaded in target memory.
Launching the PROBE from the target sysem's AUTOEXEC.BAT is one approach to
meeting this requirement.

9.1 Probe Command Line Options

The PROBE program supports command line options that override default settings.  Each
command line option congsts of asingle letter (case insengtive) usudly followed immediate
by anumeric value. No white space is permitted between the command line option |etter
and the numeric value. The command line options are as follows:

B - RS-232 BAUD rate specification. Supported BAUD rate values are 1200, 2400, 4800,
9600, 19200 and 38400. Default BAUD rate is 9600.

H - Hang thread on program launch until Debug@Chip program in PC has had a chance to
set breakpoints in new program. This option takes no numeric argument. It can be
used when breakpoints are desired in programs launched from autoexec.bat
immediately following PROBE. (By default the program launch thread is only
suspended when communication has already been established with PC.) CAUTION:
This option can hang up the program launch indefinitely if no communication with
Debug@Chip in PC is established.

C - RS-232 Comm Port specification: 0 = EXT Port, 1 =COM Port . (Default RS-232 port
is EXT.)

P - TCP/IP Port number. The port number after the P is optional. If no value is entered
then the default port number 3000 will be used. This can be useful to enable both
TCP/IP and RS-232 communication with Debug@Chip. When both communication
channels are enabled, the probe attempts communication over the RS-232 port when
ever a TCP/IP socket connection is not established.

T - Probe Task Priority: By default the probe will execute at priority 15. This is a higher
priority than normal programs will execute at. This command line option allows the user
to specify some other priority for the Probe program.

Any combination of command line parameters is accepted in any order.

Command Line Examples
probe B19200
... Enables RS-232 communication at 19,200 BAUD and disables the TCP/IP
communication.

probe C
... Enables RS-232 communication at default BAUD rate of 9,600 over default EXT port.
TCP/IP communication is disabled.

probe C P
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... Enables both RS-232 and TCP/IP communication paths with default settings.

probe T24
.. Sets PROBE program's priority to 24. Communication will be over the TCP/IP socket
at port 3000 (default).

probe C1 B4800 P3001
... Enables RS-232 communication over COM port at 4,800 BAUD. TCP/IP
communication remains enabled over port 3001.

9.2 Probe Default Operation

By default the probe communicates with the Debug@Chip over a TCP/IP socket on port
3000.

The probe executes at priority 15 by default. The X task crested momentarily to Start
programs executes at the probe priority plus one, which is 16 for the default case.

10 Supplementary Tools

Some extra command line tools are provided in the Debug@Chip’s/bin directory for use
during program developmernt.

10.1 timetag.exe
The use of thistool is recommended as afind step in your build process. It overwritesfile
offsat Ox1C of the executable file with afour byte time stamp representing the PC’s current
time, or program build time. This portion of the executabl€e' s file header is otherwise unused,
S0 no harm is done.

On program launch by the SC12, thistime tag is reported to the PROBE.EXE (embedded
portion of the Debug@Chip) which in turn passes this information up to the Debug@Chip.

Y ou can then view these time stamps through ether the File | Symbol Tables | Files In Use
or CPU | Program Time Tags menu options. During program monitoring it is essentia that

the symbalic information used by Debug@Chip match the target program. Thistime stamp
automeates this verification.

For command line syntax, Smply type timetag at the DOS prompt and the program will list
some usage indructions to the console.

10.1.1 Time Tagging After PKLITE Use

If PKLITE is used to compress atarget executablefile, thetimetag tool must be executed
twice. Once for the * .exe containing the symbaol table used by the Debug@Chip program
and again after PKLITE is applied to the * .exe. For example, if your target program is
named target.exe the set of operations you would perform in your build process following
the linker step would be:

Page 43 of 45



Title:

Debug@Chip User’s Guide BECK

timetag target.exe -h timetag.h
tdstrip target.exe targetl.exe

pklite -o targetl.exe load\target.exe
timetag load\target.exe -r timetag.h

Thefirg cdl totimetag places the current build time into the tar get.exe executable file
header and into the timetag.h file that it produces. Then Borland'stdstrip is used to remove
the symbol table from a second copy of the program. Then this second copy is compressed
with the PKLITE tool. Findly thetimetag toodl is executed a second time with the -r option
to apply the time stamp stored in timetag.h to the resulting EXE produced by the PKLITE
tool. This second pass is hecessary since the PKLITE tool has overwritten the origind file
header and time stamp.

10.2 depends.exe

Thistool is provided to automatically update the dependencies section of project makefiles.
It can be invoked directly from the Build didog’'s Update Makefile Dependancies button.

11 Trouble Shooting

11.1 Console Error Messages at PROBE Start

Incompeatibilities with the @Chip-RTOS verson can result in the following messages output
to the console when the PROBE.EXE begins execution.

a) Int21 ax=0x5000 not supported!

This error message can occur when the PROBE is used with older versons of the SC12
@Chip-RTOS. The PROBE requires the DOS software interrupt 0x21 to support a
service 0x50 used to hook agpplication programs as they are launched by the RTOS.
Version 1.01 of the SC12 @Chip-RTOS or newer is required.

b) Int OXAC not supported!

By default, the PROBE attempts to establish a TCP/IP socket with the Debug@Chip
program in the PC. This error message will be seen if the PROBE is used with averson
of the @Chip-RTOS such as TINY which does not include the TCP/IP stack. One of
the RS-232 ports will need to be used in thiscase. This must be specified on the PROBE
command line (see section 9.1 on page 42).

11.2 Target CPU Crashing

The Debug@Chip program can cause the target system to crash under certain conditions.
For example, if one of the Watch windows references an address in the target at which no
hardware responds, the target CPU may lockup due to no memory ready signa being
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returned from thislocation.  This normally will result in a CPU reset due to awaich dog
timer time-out.

If you suspect thisis occurring, the following procedure can be used:

1) Minimize dl other windows.
2) Usethe CPU | Comm Resat menu control to clear any memory request currently
being issued to the target system.

At this point if the target CPU runs OK, then one of the Debug@Chip windows must have
been causing the shutdown. 'Y ou can re-open the minimized windows one by oneto
determine which one causes the problem.

If you are dill having a problem, then clear al breskpoints with the Breakpoints | Clear All
Breakpoints menu option and try again.

11.3 Debug@Chip Program Crashing
The Debug@Chip program is very dependant on the data it readsin from the * .cfg
configuration and * .t86 desktop files. If the program persistently crashes, try deleting either
or both of these files from the working directory. Default settings will then be used by the
program for a clean art.

When reporting Debug@Chip program crashing problems, the contents of the Windows
error message stating the DLL &t fault will help in resolving the problem.
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