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About This Manual

Preface

Read This First

This book tells you how to use the TMS320C54x C source debugger with the
emulator to test and refine your code.

There are two debugger environments: the basic debugger environment and
the profiling environment.

(1 The basic debugger environment is a general-purpose debugging envi-
ronment. You can use standard data-management commands and run-
type commands to test and evaluate your code.

[ The profiling environment is a special environment for collecting statistics
about code execution. You can use the profiling environment to identify
areas in your code where you want to improve performance.

In addition to the debugger environment in the emulator version of the debug-
ger, you can use the parallel debug manager (PDM). The PDM allows you to
control and coordinate multiple debuggers, giving you the flexibility and power
to debug your entire application for your multiprocessing system. The PDM
and its functions and features are described in this book.

Before you use this book, you should install the C source debugger and any
necessary hardware.

This book is meant to be used with the online help included with the C source
debugger. The online help provides you with information about the windows,
menu items, icons, and dialog boxes of the debugger interface. For informa-
tion on how to access the online help, see section 1.6 on page 1-11.



Notational Conventions

Notational Conventions

This document uses the following conventions.

[ The TMS320C54x family of devices is referred to as 'C54x.

[0 Debuggercommands are not case sensitive; you can enter them in lower-

case, uppercase, or acombination. To emphasize this fact, commands are
shown throughout this user’s guide in both uppercase and lowercase.

Program listings and examples are shown in a special font . Some
examples use a bold version to identify code, commands, or portions
of an example that you enter. Here is an example:

Command Result Displayed in the Command Window

whatis aai int aai[10][5];

whatis xxx struct xxx {

int a;

int b;

intc;
intfl:2;

int 2 : 4;
struct xxx *f3;
int f4[10];

}

In this example, the left column identifies debugger commands that you
type in. The right column identifies the result that the debugger displays in
the display area of the Command window.

In syntax descriptions, the instruction or command is in a bold face, and
parameters are in jtalics. Portions of a syntax that are in bold should be
entered as shown; portions of a syntax that are in italics describe the kind
of information to be entered. Here is an example of a command syntax:

load object filename

load is the command. This command has one required parameter, indi-
cated by object filename.

Square brackets ([ and ]) identify an optional parameter. If you use an op-
tional parameter, you supply the information specified within the brackets;
you do not enter the brackets themselves. Here is an example of a com-
mand that has an optional parameter:

run [expression)

The RUN command has one parameter, expression, which is optional.
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(] Braces ({ and}) indicate a list. The symbol | (read as or) separates items
within the list. Here is an example of a list:

sound {on | off}
This provides two choices: sound on or sound off .

Unless the list is enclosed in square brackets, you must choose one item
from the list.

Related Documentation From Texas Instruments

The following books describe the TMS320C54x and related support tools. To
obtain a copy of any of these Tl documents, call the Texas Instruments Litera-
ture Response Center at (800) 477-8924. When ordering, please identify the
book by its title and literature number.

TMS320C54x Assembly Language Tools User’s Guide  (literature number
SPRU102) describes the assembly language tools (assembler, linker,
and othertools used to develop assembly language code), assembler di-
rectives, macros, common object file format, and symbolic debugging di-
rectives for the 'C54x generation of devices.

TMS320C54x Optimizing C Compiler User’s Guide  (literature number
SPRU103) describes the 'C54x C compiler. This C compiler accepts
ANSI standard C source code and produces TMS320 assembly lan-
guage source code for the 'C54x generation of devices.

TMS320C54x DSP Reference Set, Volume 1: CPU and Peripherals
(literature number SPRU131) describes the TMS320C54x 16-bit,
fixed-point, general-purpose digital signal processors. Covered are its
architecture, internal register structure, data and program addressing,
the instruction pipeline, and on-chip peripherals. Also includes
development support information, parts lists, and design considerations
for using the XDS510 emulator.

XDS51x Emulator Installation Guide (literature number SPNUO070)
describes the installation of the XDS5100, XDS510PP0, and
XDS510WSO emulator controllers. The installation of the XDS5110]
emulator is also described.

Read This First \Y;



Related Documentation / FCC Warning / Trademarks

Related Documentation

FCC Warning

Trademarks

vi

If you are an assembly language programmer and would like more information
about C or C expressions, you may find these books useful:

American National Standard for Information Systems—~Programming
Language C X3.159-1989, American National Standards Institute
(ANSI standard for C)

Programming in C , Kochan, Steve G., Hayden Book Company

The C Programming Language (second edition, 1988), by Brian W. Kernig-
han and Dennis M. Ritchie, published by Prentice-Hall, Englewood Cliffs,
New Jersey

This equipmentis intended for use in a laboratory test environment only. It gen-
erates, uses, and can radiate radio frequency energy and has not been tested
for compliance with the limits of computing devices pursuant to subpart J of
part 15 of FCC rules, which are designed to provide reasonable protection
against radio frequency interference. Operation of this equipment in other en-
vironments may cause interference with radio communications, in which case
the user at his own expense will be required to take whatever measures may
be required to correct this interference.

320 Hotline On-line is a trademark of Texas Instruments Incorporated.
HP-UX is a trademark of Hewlett-Packard Company.

PC is a trademark of International Business Machines Corporation.

Solaris, SunOS, and OpenWindows are trademarks of Sun Microsystems, Inc.

SPARCSstation is trademark of SPARC International, Inc., but licensed exclu-
sively to Sun Microsystems, Inc.

UNIX is a registered trademark in the United States and other countries,
licensed exclusively through X/Open Company Limited.

Windows and Windows NT are registered trademarks of Microsoft Corpora-
tion.

XDS, XDS510, XDS510PP, XDS510WS, and XDS511 are trademarks of
Texas Instruments Incorporated.

X Window System is a trademark of the Massachusetts Institute of Tech-
nology.



If You Need Assistance . . .

If You Need Assistance

1 World-Wide Web Sites
TI Online
Semiconductor Product Information Center (PIC)
DSP Solutions
320 Hotline On-line™

http://www.ti.com
http://www.ti.com/sc/docs/pic/home.htm
http://www.ti.com/dsps
http://www.ti.com/sc/docs/dsps/support.htm

1 North America, South America, Central America

Product Information Center (PIC)

Tl Literature Response Center U.S.A.
Software Registration/Upgrades

U.S.A. Factory Repair/Hardware Upgrades
U.S. Technical Training Organization

DSP Hotline

DSP Modem BBS

(972) 644-5580

(800) 477-8924

(214) 638-0333  Fax: (214) 638-7742

(281) 274-2285

(972) 644-5580

(281) 274-2320  Fax: (281) 274-2324 Email: dsph@ti.com
(281) 274-2323

DSP Internet BBS via anonymous ftp to ftp://ftp.ti.com/pub/tms320bbs

1 Europe, Middle East, Africa

European Product Information Center (EPIC)
Multi-Language Support

Email: epic@ti.com
Deutsch +49 8161 80 33 11 or
English
Francais
Italiano

EPIC Modem BBS

European Factory Repair

Europe Customer Training Helpline

Hotlines:
+33130701169 Fax: +33130701032

+33130 701168
+33130701165
+33130701164
+33130701167
+33130701199
+33 493222540
Fax: +49 81 61 80 40 10

1 Asia-Pacific
Literature Response Center
Hong Kong DSP Hotline
Korea DSP Hotline
Korea DSP Modem BBS
Singapore DSP Hotline
Taiwan DSP Hotline
Taiwan DSP Modem BBS

+852 2 956 7288  Fax: +852 2 956 2200
+852 2 956 7268 Fax: +852 2 956 1002
+82 2551 2804 Fax: +82 2551 2828

+82 2 551 2914
Fax: +65 390 7179
+886 2 377 1450 Fax: +886 2 377 2718
+886 2 376 2592

Taiwan DSP Internet BBS via anonymous ftp to ftp://dsp.ee.tit.edu.tw/pub/T1/

O Japan
Product Information Center +0120-81-0026 (in Japan) Fax: +0120-81-0036 (in Japan)
+03-3457-0972 or (INTL) 813-3457-0972  Fax: +03-3457-1259 or (INTL) 813-3457-1259
DSP Hotline +03-3769-8735 or (INTL) 813-3769-8735  Fax: +03-3457-7071 or (INTL) 813-3457-7071

DSP BBS via Nifty-Serve

Type “Go TIASP”

1 Documentation

When making suggestions or reporting errors in documentation, please include the following information that is on the title
page: the full title of the book, the publication date, and the literature number.

Mail: Texas Instruments Incorporated
Technical Documentation Services,
P.O. Box 1443
Houston, Texas 77251-1443

Email: dsph@ti.com
MS 702

Note: ~ When calling a Literature Response Center to order documentation, please specify the literature number of the

book.

Read This First Vii



viii



Contents

1 Overview of the Code Development and Debugging System — ...................... 1-1
Provides an overview ofthe C source debugger, describes the code development environment,
and provides a brief overview of the debugging process. Also tells you how to access online
help.

1.1 Key Features of the Debugger ......... . . i e e 1-2
1.2 About the C Source Debugger Interface ............ ... .. 1-3
Descriptions of the debugger windows and their contents ........................ 1-4
1.3  Developing Code for the TMS320C54X . ...ttt 1-7
1.4  About the Parallel Debug Manager . ........... i 1-9
1.5 Overview of the Debugging Process ........ ... ... 1-10
1.6 AccessingOnline Help . ... i 1-11
Accessing alistof help topiCs ... ..o 1-11
Accessing context-sensitive help ........... .. . 1-11
Accessing help for debugger commands . ........ ... 1-12
2 Getting Started With the Debugger . ... 2-1

Explains how to prepare your program for debugging and explains what you need to do before
invoking the debugger. Explains how to invoke the debugger, and summarizes the debugger
options. Describes the debugging modes and explains how to exit the debugger.

2.1  Preparing Your Program for Debugging ... ... 2-2
Debugging optimized code . . ... .. 2-2
Profiling optimized code . ..... ... 2-2

2.2  Identifying Alternate Directories for the Debugger to Search (D _DIR) .............. 2-3
Setting up D_DIR for Windows operating systems ..............ccoviiiiininan.. 2-3
Setting up D_DIR for SPARC and HP-UX operating systems ..................... 2-3

2.3 Identifying Directories That Contain Program Source Files (D_SRC) ............... 2-4
Setting up D_SRC for Windows operating systems .. ........... ... 2-4
Setting up D_SRC for SPARC and HP-UX operating systems .................... 2-4

2.4  Setting Up Default Debugger Options (D_OPTIONS) ........... ... ... 2-5
Setting up D_OPTIONS for Windows operating systems ................c.vvvun.. 2-5
Setting up D_OPTIONS for SPARC and HP-UX operating systems . ............... 2-5

2.5 Resetting the Emulator . ........ .. 2-6

2.6 Invoking the Debuggers and the PDM . ... ... .. . . i 2-7
Invoking a stand-alone debugger ....... ... 2-7
Invoking multiple debuggers (emulatoronly) . ............. ... ... . 2-7



Contents

2.7  Summary of Debugger Options . ... ... i 2-10
Clearing the .bss section (—C 0ption) . ...t 2-10
Displaying the debugger on a different machine (—d option) ..................... 2-10
Identifying a new configuration file (—f option) ......... ... ... i 2-11
Identifying additional directories (—i option) .............. i 2-11
Identifying the processor to be debugged (—noption) ........... ... ... ... ...... 2-11
Identifying the I/O port address (—p option) ...t 2-12
Entering the profiling environment (—profile option) ............ ... ... ... ........ 2-12
Loading the symbol table only (—soption) ........... ... i, 2-13
Identifying a new initialization file (~toption) ............ ... .. i 2-13
Loading without the symbol table (—v option) .......... ... ... .. ... 2-13
Ignoring D_OPTIONS (=X OPtiON) . ..ottt 2-13

2.8  Debugging MOdes . ... .. 2-14
AULO MOE . . . e e e 2-14
ASSEMDIY MO . ..o 2-16
Mixed MOde . ... 2-17
Restrictions associated with debuggingmodes ............ ... ... .. ... ... ... 2-18

2.9 Exiting the Debuggerorthe PDM . ... ... i e e 2-19

3 Entering and Using COmMmMaNnds . ... .ottt e 3-1

Tells you how to define your own command strings, enter operating-system commands, and
enter commands using a batch file.

3.1

3.2

3.3

3.4

Defining Your Own Command Strings .. .........uiiii it 3-2
Definingan alias . . .....cooti i e e 3-3
Defining an alias with parameters . ... e e e 3-3
Editing orredefiningan alias .............. i e 3-4
Deleting an alias . . ... ..ottt 3-4
Considerations for using alias definitions .. ......... .. ... i 3-4
Entering Operating-System Commands From Within the Debugger ............... 3-5
Entering a single command from the debugger command line .................... 3-5
Entering several commands froma systemshell ........... ... .. ... .. ... ... ... .. 3-6
Creating and Executinga Batch File ......... ... ... . i, 3-7
Echoing stringsina batchfile ......... . . . . 3-7
Executing commands conditionally in a batchfile ............................... 3-8
Looping command execution ina batchfile .............. ... ... ... ... ... .. ... 3-8
Pausing the execution of abatch file ........... ... ... ... ... ... ... .. ... 3-10
Executingabatchfile ...... ... 3-10
Using a Log File to Reexecute a Seriesof Commands .......................... 3-11



Contents

4 Defining a Memory Map ...t e e 4-1

Contains instructions for setting up a memory map that enables the debugger to access target
memory correctly; includes hints about using a batch file to set up a memory map.

4.1  The Memory Map: What It Is and Why You Must Define It ........................ 4-2
Potential memory map problems . ... ... 4-2

4.2  Creating or Modifyingthe Memory Map . ...t e e 4-4
Adding arange Of MeMOIY . ... .ot e e 4-4
Creating a customized MemMOry tyPe ... ...ttt 4-5
Deleting arange of MEMOIY . .. ... it 4-7
Modifying a defined range of MEMOry . .......... i 4-7

4.3  Enabling Memory Mapping . . .. ...t e 4-8

4.4 A Sample MEMOry Map . ...t 4-10

4.5 Defining and Executing a Memory Map inaBatchFile .......................... 4-11
Defining a memory map ina batchfile ...... ... ... ... . 4-11
Defining a memory map using cache capabilities ................ ... ... ........ 4-12
Executing a memory map batchfile ......... ... ... .. . . . 4-13

4.6  Customizingthe Memory Map . ...t 4-15
Programming YOUr MEMOIY .. ...ttt e e e e e e 4-16

4.7  Returning to the Original Memory Map ...t e 4-17

4.8  Using Multiple Memory Maps for Multiple Target Systems . ...................... 4-18

5 Loading and Displaying Code ... ... 5-1

Tells you how to use the debugger modes to view the source files and how to load source files

and object files.

5.1 Loading and Displaying Assembly Language Code .............. ... ..., 5-2
Loading an object file and its symbol table ............. ... ... ... ... ... ... 5-2
Loading an object file without its symboltable ......... ... .. ... .. ... . ... .. .. ... 5-3
Loading a symboltableonly . ....... .. .. i 5-3
Loading code while invoking the debugger .......... ... .. i i 5-3
Displaying portions of disassembly .. ......... .. 5-4
Displaying assembly source code .......... ... i 5-5

5.2 Displaying C Code . . ..ot 5-6
Displaying the contents of atextfile ......... ... ... .. i 5-6
Displaying a specific Cfunction . ............. i 5-7
Displaying code beginning at a specificpoint .......... ... .. ... ... 5-8

Contents Xi



Contents

6 RUNNING COUE ...t e e e e e e 6-1

Describes the basic run commands and single-step commands, tells you how to halt program
execution, and discusses software breakpoints.

6.1  Defining the Starting Point for Program Execution ............... ... ... .. oo .. 6-2
6.2 Usingthe Basic RUn Commands ..............iiiiiiiiiieii i, 6-4
RUNNING @n eNntire Program .. ... oot e et et et 6-4
Running code up to a specific pointinaprogram ..............cciiiiiiiiann. 6-5
Running the code in the current C function ........... ... . ... 6-6
Running code while disconnected from the target system (emulatoronly) .......... 6-6
Running code through breakpoints ............ .. i 6-7
Resetting the emulator . ........ .. 6-7

6.3  Single-Stepping Through Code . ....... ... e 6-8
Single-stepping through assembly languageorCcode .......................... 6-8
Single-stepping through C code ...........c. i e 6-9
Continuously stepping throughcode .......... ... ... ... . i 6-10
Single-stepping through code and stepping over C functions .................... 6-10

6.4  Running Code Conditionally . .. ...... ... 6-11
6.5 Benchmarking ... ... ... o 6-12
6.6  Halting Program EXeCUtion . . ... ... i e 6-13
What happens when you halt the emulator ........... .. ... .. . . 6-13

6.7  Using Software Breakpoints ... ...ttt e e 6-14
Setting a software breakpoint . ........... . .. i e 6-15
Clearing a software breakpoint ........... ... i e 6-17
Clearing all software breakpoints ........... . . i 6-17
Saving breakpoint SEttNGS .. ... ..o 6-18
Loading saved breakpoint Settings . ... 6-19

7 Managing Data ... ... 7-1

Describes the data-display windows and tells you how to edit data (memory contents, register
contents, and individual variables).

7.1  Where Data Is Displayed .. ........ oo 7-2
7.2  Basic Commands for Managing Data . ...t 7-3
Determining the type of avariable .......... .. . . . 7-3
Evaluating an exXpresSSiOn ... ... 7-3
7.3 Basic Methods for Changing Data Values ............. .. ..t iiiiiiiiinennan. 7-5
Editing data displayed inawindow . ............ . i 7-5
Editing data using expressions that have side effects ............................ 7-5
7.4 Managing Data in MEmMOrY . .. ... 7-7
Changing the memory range displayed in a Memory window ..................... 7-7
Opening an additional Memory Window .. ... 7-8
Displaying memory contents while you are debuggingC ......................... 7-9
Saving memory valuesto afile ........... 7-10
Filling ablock of memory ... . 7-12

Xii



Contents

7.5 Managing Register Data ... ...ttt 7-14
Displaying register CONtENLS . . . ...ttt e e 7-14
7.6 Managing Datain aWatch Window . ............ i 7-16
Displaying data in a Watch window . . .......... . 7-17
Displaying additional data . . . ... 7-18
Deleting watched values . . . ... 7-19
7.7 Displaying Data in Alternative Formats ................ i 7-20
Changing the default format for specific datatypes ................ ... ... ..... 7-20
Changing the default format with data-management commands ................. 7-22
Profiling Code EXeCULiON .. ... 8-1
Describes the profiling environment and tells you how to collect statistics about code execution.
8.1  Overview of the Profiling Environment . ............ . i 8-2
8.2  Overview of the Profiling ProCess . ... 8-3
A Profiling Strategy . .. ..o oo 8-3
8.3  Entering the Profiling Environment . .......... . .. 8-4
8.4 Defining Areas for Profiling .. ... . 8-5
Marking an area with @ MOUSE . .. ... ..ttt e e 8-5
Marking an area with adialog box ........ ... i 8-8
Disabling @an area . . ... ...t 8-10
Reenabling adisabled area ....... ... ... i 8-11
UNmarking @n @rEa .. ... ..ottt 8-12
Restrictions on profiling areas . ... 8-12
8.5  Defining a Stopping Point . . ... .. 8-15
Setting a software breakpoint . .......... ... i 8-15
Clearing a software breakpoint .......... ... i 8-16
8.6 Running a Profiling Session . .......... i e 8-17
Running a full or a quick profiling session ........... .. ... 8-17
Resuming a profiling sessionthathas halted .................................. 8-19
8.7 Viewing Profile Data ... ...t 8-20
Viewing different profile data . ........... . 8-21
Sorting profile data . . ... ..o 8-23
Viewing different profile areas ......... ... .. 8-24
Interpreting SESSION data ... ... ..ot 8-25
Viewing code associated with a profilearea ................ ... ... .. 8-25
8.8 SavingProfile DatatoaFile ............ i 8-27
Saving the contents of the Profilewindow ............ ... ... ... .. ... 8-27
Saving all data for currently displayed areas .............cco i, 8-28

Contents Xiii



Contents

9

10

Xiv

Monitoring Hardware Functions with the Emulator Analysis Interface  ........... 9:1.

Describes the analysis environment for the emulator and tells you how to set hardware break-
points.

9.1 Major Functions of the AnalysisModule ........ ... .. ... i, 9-2
9.2  Overview of the AnalysiS ProCeSS . . ... ..ot e 9-4
9.3  Enabling the Analysis Module . .......... . 9-5
9.4  Defining the Conditions for ANalysis .. ... ...t 9-6
COUNTING BVENES ottt e e e e 9-7
Enabling the external counter ............. i 9-10
Setting hardware breakpoints .. ... 9-11
Setting up the event comparators . .............iouiiitii i 9-12
Setting up the EMUO/1 pins to set global breakpoints ........................... 9-15
9.5  RUNNING YOUr PrOogram . ... ...ttt e e e e e e 9-16
How to run the entire program . ...t 9-16
How the Run Benchmark (RUNB) command affects analysis .................... 9-16
9.6 Viewing the Analysis Data ... .........o. it e 9-17
Interpreting the status field ... . 9-17
Interpreting the discontinuity stack ........... .. ... .. . 9-17
Interpreting the eVent COUNter ... ... . i et 9-18
Using the Parallel Debug Manager ........... i e 10-1

Describes the parallel debug manager (PDM) for the TMS320C54x system, tells you how to
invoke the PDM and individual debuggers, and describes execution-related commands. Also
includes information about describing your target system in a configuration file.

10.1 Identifying Processors and GroUPS . ... ...ttt 10-2
Assigning names to individual proCcesSors . ......vie it e 10-2
Organizing pProcessors iNt0 GroUPS . ... v vttt et ettt et et aeas 10-3

10.2 Sending Debugger Commands to One or More Debuggers ...................... 10-6

10.3 Running and Halting Code . ... ... 10-7
Halting processors atthe sametime .............c .. 10-8
Sending ESCAPE to all processors . ...t 10-8
Finding the execution status of a processor or a group of processors ............. 10-8

10.4 Entering PDM COmMMAaNAS .. ... ottt e 10-9
Executing PDM commands from a batchfile ............. ... ... ... ... ... ..... 10-9
Recording information from the PDM display area . ............ ... ... ... ...... 10-10
Controlling PDM command eXeCution . ...........ouuieiineiin e, 10-10
Echoing strings tothe PDM display area ..., 10-12
Pausing command eXeCUtion . ... ...ttt e 10-13
Using the command history . ........ ... e 10-13

10.5 Defining Your Own Command StringS . ........uuiiitineii i 10-15

10.6 Entering Operating-System Commands ............c.couuiiiiiinenennnnnnen. 10-16

10.7 Understanding the PDM’s Expression Analysis ............... .. 10-17



11

12

Contents

10.8 Using System Variables . ........... i e 10-18
Creating your own systemvariables ........... ... ... . i 10-18
Assigning a variable to the result of an expression ................ ... ... ...... 10-19
Changing the PDM prompt . ... ..o e e e 10-19
Checking the execution status of the processors ............. ..., 10-20
Listing system variables . .......... . 10-20
Deleting system variables . . ... 10-20

10.9 Evaluating EXPresSSiONS . . ...ttt e e 10-21

Summary of COMMAaNdS ... .. e 11-1

Provides functional and alphabetical summatries of the basic debugger commands and the pro-
filing commands.

11.1  Functional Summary of Debugger Commands ..............coo i, 11-2
Managing multiple debuggers . ... ... 11-3
Changing MOGES . . ... i 11-4
Managing WiNAOWS . . ... e e e et e e 11-4
Customizing the SCreen .. ... . i 11-4
Displaying files and loading programs . ...t 11-4
Displaying and changing data ...............cu i, 11-5
Performing system tasks . ........ ... 11-6
Managing breakpoints . .. ... .. 11-7
MEMOIY MAPPING . o vttt et et e e e e e e e 11-7
RUNNING Programs . .. ... e e e e e e e e e 11-8
Profiling commands . . ... .. 11-9

11.2 Alphabetical Summary of Debugger and PDM Commands ..................... 11-10

11.3  Summary of Profiling Commands ............. . i 11-60
Marking @rEas . ... ..ottt 11-60
Disabling marked areas ..............iiuiiiiii e e 11-60
Enabling disabled areas .............c.o i e 11-61
UNMarking arEas . .. ..ottt et e e e e e 11-62
Changing the profile window display ......... ... . . i i 11-63

Basic Information About C EXpressions ... ... 12-1

Many of the debugger commands accept C expressions as parameters. This chapter provides
general information about the rules governing C expressions and describes specific imple-
mentation features related to using C expressions as command parameters.

12.1 C Expressions for Assembly Language Programmers ................c.covvvun... 12-2
12.2 Using Expression Analysis inthe Debugger ......... ... ... i 12-4
RESHICHONS . ... 12-4
Additional features . . ... .. 12-4

Contents XV



Contents

A What the Debugger Does During Invocation ... i Al

B

C

XVi

In some circumstances, you may find it helpful to know the steps that the debugger goes
through during the invocation process; this appendix lists these steps.

Customizing the Emulator Analysis Interface ... . . i B-1

Describes the analysis registers and explains how to use them to create customized analysis
commands.

B.1 Loading the Analysis Pseudoregisters With Their Default Values .................. B-2
B.2  Summary of Predefined Analysis Commands . ..............c ... B-3
Enabling the analysis interface ............. . i B-5
Enabling the program window . ... B-5
Enabling the EMUO/L PINS . . ..o e B-5
Enabling event counting . ... ... B-6
Setting breakpoints on a single program or dataaddress . ........................ B-8
Breaking 0N @VENt OCCUITENCES . . ..ottt t e ettt e et ettt B-9
Qualifyingonaread Or aWIite . ... ..ottt e e B-10
Resetting the analysisinterface . ......... ... i e B-11
B.3  Creating Customized Analysis Commands . ............ccviiiiieiininennenn.. B-12
B.4  Summary of Analysis PSeudoregisters . ..... ... B-13
anaenbl (enable analysis) . ... B-13
anastat (analysis Status) .. ... .ot B-13
datbrkp (data breakpoint address) ...........o i B-14
datdval (data breakpointdata value) ......... ... . ... B-14
datmval (data breakpoint mask value) .......... ... ... i B-14
datqual (data breakpoint qualifier) . ......... ... i B-14
EVICNEr (BVENT COUNTEL) ..ottt e e ettt et B-15
evtselt (select the event for counting) . ... B-16
hbpenbl (select hardware breakpoints) .......... ... B-16
pgabrkpl, pgabrkp2 (program address breakpoint) ............ ... ... .. B-17
pgaquall, pgaqual2 (program breakpoint qualifier) ............ ... ... ... ... ..... B-17
progwin (program window enable) . ........ . B-17
ptraceO/ptracel/ptrace2 (discontinuity trace samples 0-2) ...................... B-18
Describing Your Target System to the Debugger ... .. ... i C-1
Explains how to supply the information about your target configuration to the debugger.
C.1  Step 1: Create the Board Configuration TextFile ............ ... . ... ... ... C-2
C.2  Step 2: Translate the Configuration File to a Debugger-Readable Format .......... C-5
C.3 Step 3: Specifying the Configuration File When Invoking the Debugger ............ C-6



Contents

D DEDUGOEr MESSATES .. ittt ittt ettt e e e e D-1
Describes progress and error messages that the debugger may display.
D.1  Associating Sound With Error MeSSages ... ...covu it D-2
D.2  Alphabetical Summary of Debugger Messages . .............ouiuiiiiiiininaennn. D-2
D.3 Alphabetical Summary of PDM MeSSages ...........c..oiiiniiiiiinnnnnannnn. D-20
D.4  Additional Instructions for EXpression Errors ..., D-24
D.5 Additional Instructions for Hardware Errors .......... .o D-24

E  GlOSSarY oot e E-1

Defines acronyms and key terms used in this book.

Contents XVii



Figures

LO@@@@@CDCID\I#NNNI—‘I—‘H
OO P, WONEFENRPPPWONMNPEPWDNEPR

=
7
=

XViii

The Basic Debugger Display . ... ..o 1-3
TMS320C54x Software Development Flow ........... .. . i, 1-7
The PDM ENVIFONMENE . . . ...ttt e ettt e e e et e 1-9
Typical C Display (for Auto Mode Only) . ... i e 2-15
Typical Assembly Display (for Auto Mode and Assembly Mode) .................... 2-16
Typical Mixed Display (for Mixed Mode Only) ... 2-17
Sample Memory Map for Use With a TMS320C54x Simulator ...................... 4-10
The Default Memory WINAOW . . ... o e 7-7
An Example of the Profile Window . . .......... . i 8-20
Cycling Through the Profile Window Fields .......... .. ... i, 8-22
Analysis Events Dialog BOXeS .. ... .. 9-6
The Two Basic Types of Events That CanBe Counted ............. ... ..., 9-7
Enabling the Event Counter ........ .. i e 9-9
Enabling Break EVENtS .. ... oot 9-13
Setting Up Global Breakpoints on a System of Two 'C54x Processors ............... 9-15
Analysis Module View Window, Displaying an Ongoing Status Report ............... 9-17
GroUPING PrOCESSOIS . .\ttt e e e e e e e e e 10-3



Tables

Summary of Debugger Window Descriptions . ........ ... ..t 1-5
Summary of Debugger Options .. ... .. i 2-10
Display Formats for Debugger Data .............ccouuiiiiiiii it 7-20
Data Types for Displaying DebuggerData ..............ccv i 7-21
Debugger Commands That Can/Cannot Be Used in the Profiling Environment ........ 8-4
Using the Profile Marking Dialog Box to Mark Areas ............c.ccoviiiiniinnannn. 8-9
Disabling, Enabling, Unmarking, or VIiewing Areas .. ...... ..o 8-13
Types of Data Shown in the Profile Window ........... ... .. ... . i ... 8-21
PDM OPEIAtOrS . . ottt et e e e e e et e e e e 10-17
The Analysis Commands Found in the analysis.cmd File .......................... B-3
The Analysis COMMANGS . . . ..ot e e e B-7
Breakpoint Commands for Program and Data Addresses .. ..., B-8
Breakpoint Commands for Event OCCUITENCES ... ....ii ittt et B-9
Read and Write Qualifying Commands for Data and Program Accesses ............. B-10

Contents XiX



Examples

3-1 Sample Batch File for Use With the Debugger ......... ... .. ... . . i .. 3-7
4-1 Sample Memory Map for the TMS320C54x Using Memory Cache Capabilities . ... ... 4-12
B-1 Program DisCONtiNUILY .. ... ...t e e B-18
C-1 A Sample TMS320C54x Device Chain ..........oi i e C-2
C-2 Anboard.cfg File Containing an SPL .. ... ..ttt e e e C-4

XX



Chapter 1

Overview of the Code
Development and Debugging System

The C source debugger is an advanced programmer’s interface that helps you
to develop, test, and refine 'C54x C programs (compiled with the 'C54x opti-
mizing ANSI C compiler) and assembly language programs. The debugger is
the interface to the 'C54x simulator and the scan-based emulator.

This chapter gives an overview of the C source debugger, describes the code
development environment, and explains how you must prepare your program
for debugging. This chapter also describes the parallel debug manager (PDM)
for use with the 'C54x emulator.

You can access context-sensitive online help at any time during the debugging
process to explain the functions of the windows, dialog boxes, and menus of
the debugger interface. This chapter also explains how to access online help
and how to exit the debugger when you have completed your debugging ses-
sion.

Topic Page
1.1 Key Features of the Debugger ............. ... ... 1-2
1.2 About the C Source Debugger Interface  ....................... 1-3
1.3 Developing Code for the TMS320C54X  ......oviiiiieinenann. 1-7
1.4 About the Parallel Debug Manager — ........... ... ... .o ..., 1-9
1.5 Overview of the Debugging Process  .......... ..o, 1-10
1.6 AccessingOnlineHelp ... .. i 1-11
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Key Features of the Debugger

1.1 Key Features of the Debugger

1-2

i

Multilevel debugging . The debugger allows you to debug both C and as-
sembly language code. If you are debugging a C program, you can choose
to view only the C source, the disassembly of the object code created from
the C source, or both. You can also use the debugger as an assembly lan-
guage debugger and view the original assembly source code.

Fully configurable graphical user interface. The C source debugger
separates code, data, and commands into manageable portions. The
graphical user interface is intuitive and follows the conventions used by
your windowing system.

Comprehensive data displays. You can easily create windows for dis-
playing and editing the values of variables, arrays, structures, pointers—
any kind of data—in their natural format (float, int, char, enum, or pointer).
You can even display entire linked lists.

On-screen editing. You can change any data value displayed in any win-
dow—just click and type.

Automatic update. The debugger automatically updates information on
the screen, highlighting changed values.

Dynamic profiling.  In addition to the basic debugging environment, a se-
cond environment—the profiling environment—is available for ICECrush-
er/ARM7TDMIE-based devices. The profiling environment provides a
method for collecting execution statistics about specific areas in your
code. This gives you immediate feedback on your application’s perfor-
mance and helps you identify bottlenecks within the code.

Analysis module. In addition to the basic debugger features, the 'C54x
has an analysis module on the chip that allows the emulator to monitor the
operations of your target system. This expands your debugging capabili-
ties beyond simple software breakpoints.

All the standard features you expect in a world-class debugger. The
debugger provides you with complete control over program execution with
features like conditional execution and single-stepping (including single-
stepping into or over function calls). You can set or clear a breakpoint with
a click of the mouse. You can define a memory map that identifies the por-
tions of target memory that the debugger can access. The debugger can
execute commands from a batch file, providing you with an easy method
for entering often-used command sequences.



About the C Source Debugger Interface

1.2 About the C Source Debugger Interface

The C source debugging interface improves productivity by allowing you to de-
bug a program in the language in which it was written. You can choose to de-
bug your programs in C, assembly language, or both.

The Texas Instruments advanced programmer’s interface follows the conven-
tions used by your windowing system, reducing learning time and eliminating
the need to memorize complex commands. A shortened learning curve and
increased productivity reduce the software development cycle, so you can get
to market faster.

Figure 1-1 identifies several features of the debugger display.

Figure 1-1. The Basic Debugger Display
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About the C Source Debugger Interface

Descriptions of the debugger windows and their contents

The debugger can show several types of windows. Each type of window
serves a specific purpose and has unique characteristics. Every window is
identified by a name in its upper left corner. For the File window, the debugger
displays the name of the file shown in the window instead of the word File.
There are several different windows, divided into these general categories:

a

Code-display windows display assembly language or C code. These
code-display windows are:

B A File window displays any text file that you want to display; its main

purpose, however, is to display C source code. You can display multi-
ple File windows at one time.

The Disassembly window displays the disassembly (assembly lan-
guage version) of memory contents.

The Calls window identifies the current function and previous function
calls if you are debugging a C program.

The Profile window displays statistics about code execution

Data-display windows are for observing and modifying various types of
data. The data-display windows consist of:

B A Memory window displays the contents of a range of memory. You

can display multiple Memory windows to allow you to view different
sections of memory at one time.

The CPU window displays the contents of 'C54x registers.

A Watch window displays selected data such as variables, specific
registers, or memory locations. You can display multiple Watch
windows to allow you to view multiple variables, register, or memory
locations at one time.

A Variable window displays all variables declared in the program’s
current function, or all variables in the currently executing line of C
code as well as variables in the previous procedures.

The Command window provides an area for typing in commands and re-
entering commands and an area for displaying various types of informa-
tion, such as progress messages, error messages, or command output.

Table 1-1 summarizes the purpose of each window, how each window is
created, and in which debugging mode each window is visible.



About the C Source Debugger Interface

Table 1-1. Summary of Debugger Window Descriptions

dure, as well as variables on the

Window Purpose Created Mode
Calls Lists the current function, its caller, (] Automatically when you are dis- ] Auto
and the caller’s caller, etc. for C playing C code [ Mixed
functions (] With the CALLS command if you
previously closed the Calls win-
dow
Command [ Provides a command line for Automatically All
entering commands
Provides a display area for
echoing commands and dis-
playing command output, er-
rors, and messages
CPU Shows the contents of the 'C54x Automatically All
registers
Disassembly Displays the disassembly (or re- Automatically All
verse assembly) of memory con-
tents
File [[] Displays C source files (] Withthe File -~ Open menu option [ Auto
[[] Displays assembly source files (] Automatically when your pro- [ Mixed
L] Displays text files gram executes C code, assembly
code, or serial assembly code as-
sembled with the —g assembler
option
Memory Displays the contents of memory. [ Automatically for the default All
Reference addresses, determined Memory window only
by the size of the window, are listed [ With the MEM command and a
in the first column. unique window name for addi-
tional Memory windows
Profile Displays statistics collected during By entering the profiling environment: Mixed
a profiling session Tools - Profile - Profile Mode
Watch Displays the values of selected ex- (] With the Configure - Watch Add All
pressions, structures, arrays, or menu option
pointers [ With the WA and DISP com-
mands
Variable Displays variables and their associ- 1 Automatically when you are dis- 1 Auto
ated values for the current proce- playing C code ] Mixed
U

currently executing line of C code
and variables from the previous
statement

a

With the CALLS command if you
have previously closed the Calls
window

With the View - Variable Window
menu option

Overview of the Code Development and Debugging System
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About the C Source Debugger Interface

All of the windows have context menus that allow you to display or hide
information in a window and control how a window is displayed. To display a
context menu, follow these steps:

1) Move your pointer over a debugger window.

2) Click the right mouse button. This displays a context menu like the follow-

ing example:
" Calls H=E
main() v Allow Docking Context menu
Hide
v Float In Main Window

Each context menu option that is currently selected has a check mark (+)
preceding it, and those that are unselected do not. Clicking an option toggles
between selected and unselected.
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Developing Code for the TMS320C54x

1.3 Developing Code for the TMS320C54x

The 'C54x is well supported by a complete set of hardware and software devel-
opment tools, including a C compiler, an assembler, and a linker. Figure 1-2
illustrates the basic 'C54x code development flow.

Figure 1-2. TMS320C54x Software Development Flow
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Common object file format (COFF) allows you to divide your code into logical
blocks, define your system’s memory map, and then link code into specific
memory areas. COFF also provides rich support for source-level debugging.
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Developing Code for the TMS320C54x
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The following list describes the tools shown in Figure 1-2.

i

The C compiler accepts C source code and produces TMS320C54x as-
sembly language source code. A shell program , an optimizer , and anin-
terlist utility are included in the compiler package:

W The shell program enables you to compile, assemble, and link source
modules in one step.

B The optimizer modifies code to improve the efficiency of C programs.

B The interlist utility interlists C source statements with assembly lan-
guage output to correlate code produced by the compiler with your
source code.

See the TMS320C54x Optimizing C Compiler User’s Guide for more in-
formation.

The assembler translates assembly language source files into machine
language COFF object files.

See the TMS320C54x Assembly Language Tools User’s Guide for more
information.

The linker combines object files into a single executable COFF object
module. As it creates the executable module, it performs relocation and
resolves external references. The linker allows you to define your sys-
tem’s memory map and to associate blocks of code with defined memory
areas.

See the TMS320C54x Assembly Language Tools User’s Guide for more
information.

The main product of this development process is a module that can be
executed in a TMS320C54x target system .

You can use debugging tools to refine and correct your code. Available
products include:

B An XDSO emulator



About the Parallel Debug Manager (Emulator Only)

1.4 About the Parallel Debug Manager

The TMS320C54x emulation system is a true multiprocessing debugging sys-
tem. It allows you to debug your entire application by using the parallel debug
manager (PDM). The PDM is a command shell that controls and coordinates
multiple debuggers, providing you with the ability to:

Create and control debuggers for one or more processors
Organize debuggers into groups

Send commands to one or more debuggers

Synchronously run, step, and halt multiple processors in parallel
Gather system information in a central location

Uoooo

The PDM isinvoked and PDM commands are executed from a command shell
window under the host windowing system. From the PDM, you can invoke and
control debuggers for each of the processors in your multiprocessing system.

As Figure 1-3 shows, you can run multiple debuggers under the control of the
PDM.

Figure 1-3. The PDM Environment
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Overview of the Debugging Process

1.5 Overview of the Debugging Process

Debugging a program is a multiple-step process. These steps are described
below, with references to parts of this book that help you accomplish each step.

Prepare a C program or assem- See section 2.1, Preparing Your
bly language program for de- Program for Debugging, page
bugging. 2-2.

¥

Ensure that the debugger has a See Chapter 4, Defining a

valid memory map. Memory Map.
Step 3 {/
Load the program’s object file. See section 5.1, Loading and

Displaying Assembly Language
Code, page 5-2.

{

Run the loaded file. You can run See Chapter 6, Running Code.
the entire program, run parts of

the program, or single-step

through the program.

¥

Stop the program at critical See section 6.7, Using Software
points and examine important Breakpoints, and Chapter 7,
information. Managing Data.

Y

Once you have decided what changes must be made to your program,
exit the debugger, edit your source file, and return to Step 1.
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Accessing Online Help

1.6 Accessing Online Help
Online help is available to provide information about menu options, dialog
boxes, debugger windows, and debugger commands.

Accessing a list of help topics
To display a list of help topics, follow these steps:

1) Open the list of help topics by using one of these methods:
[J Click the Help Contents icon on the toolbar:

7|

[ From the Help menu, select Help Topics.

[ From the command line, enter:
help

2) Double-click the topic that you want to view.

Accessing context-sensitive help
You can access context-sensitive help using the following methods:

[ To find out about an item in the debugger display, follow these steps:

1) Click the Help icon on the toolbar:

Lid

This changes the pointer to a question mark.

2) Select the menu option or click on the item that you want more
information about.

[ To find out about a dialog box or a window, follow these steps:
1) Make the window or the dialog box active.
2) Press (BD.

For all dialog boxes, you can also click the Help button in that dialog box to
view context-sensitive help:

Help |

Overview of the Code Development and Debugging System 1-11
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Accessing help for debugger commands

To find out about a specific debugger command, use the HELP command. The
syntax for this command is:

help debugger command

The HELP command opens a help topic that describes the debugger com-
mand.
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Chapter 2

Getting Started With the Debugger

Before or after you install the debugger, you can define environment variables
that set certain debugger parameters you normally use. When you use envi-
ronment variables, default values are set, making each individual invocation
of the debugger simpler, because these parameters are automatically speci-
fied. When you invoke the debugger, you can use command-line options to
override many of the defaults that are set with environment variables. These
options are summarized in this chapter.

Once you have set up the environment variables and invoked the debugger,
you must select the correct debugging mode for your program. This chapter
describes these debugging modes and provides an overview of the debugging
process.

Topic Page
2.1 Preparing Your Program for Debugging  .......... ... ... ... ... 2:2
2.2 ldentifying Alternate Directories for the Debugger

to Search (D_DIR) ...t 2-3
2.3 Identifying Directories That Contain Program Source

FileS (D_SRC) ..ttt e 2-4
2.4 Setting Up Default Debugger Options (D_OPTIONS)  ........... 2-5
2.5 Resettingthe Emulator —............. i 2-6
2.6 Invoking the Debuggers and the PDM ... ... ... ... ... ........ 2-7
2.7 Summary of Debugger Options ...t 2-10
2.8 Debugging Modes . ... 2-14
2.9 Exiting the Debugger orthe PDM ... ... ... ... 2-19
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Preparing Your Program for Debugging

2.1 Preparing Your Program for Debugging

Before you use the debugger, you must create an executable object file. To do
so, start with C source and/or assembly language code. You can use the cI500
shell program to compile, assemble, and link your source code, creating an
executable object file. To be able to debug the object file, you must use the —g
shell option. The —g option generates symbolic debugging directives that are
used by the debugger.

If you want to profile the execution of the object file, you must use the —as shell
option. The —as option puts labels in the symbol table. Label definitions are
written to the COFF symbol table for use with symbolic debugging.

For more information about the cI500 shell program and its options and about
creating an executable object file for use with the debugger, see the
TMS320C54x Optimizing C Compiler User’s Guide.

Debugging optimized code

If you intend to debug optimized code, use the —g shell option with the —o shell
option. The —g option generates symbolic debugging directives that are used
by the debugger for C source debugging, but it disables many compiler opti-
mizations. When you use the —o option (which invokes the optimizer) with the
—g option, you turn on the maximum amount of optimization that is compatible
with debugging. The —o option applies only to C code, not to assembly.

Profiling optimized code

2-2

If you intend to profile optimized code, use the —mg shell option with the —g and
—0 options. The —mg option allows you to profile optimized code by turning on
the maximum amount of optimization that is compatible with profiling. When
you combine the —g and —o options with the —mg option, all of the line directives
are removed except for the first one and the last one.



Identifying Alternate Directories for the Debugger to Search (D_DIR)

2.2 ldentifying Alternate Directories for the Debugger to Search (D_DIR)

The debugger uses the information you provide via the D_DIR environment
variable to locate the directory that contains the auxiliary files (such as
init.cmd) that it needs.

Setting up D_DIR for Windows operating systems

To set the D_DIR environment variable for Windows[ 95 and Windows NTO
operating systems, use this syntax:

SET D_DIR=pathname;[;pathname, . . .]

For example, to set up a directory named tools_dir for auxiliary files on your
hard drive, enter:

SET D_DIR=c:\tools_dir

(Be careful not to precede the equal sign with a space.)

Setting up D_DIR for SPARC and HP-UX operating systems

To set the D_DIR environment variable for Sparc] and HP-UX[O operating
systems, use this syntax:

setenv D_DIR " pathname’
If you are using SunOS™::

(] For C shells:

setenv D_DIR " pathname”

] For Bourne or Korn shells:

D_DIR=" pathname”
export D_DIR

(Be sure to enclose the directory name within quotes.)

Getting Started With the Debugger 2-3



Identifying Directories That Contain Program Source Files (D_SRC)

2.3 ldentifying Directories That Contain Program Source Files (D_SRC)

The debugger uses the information you provide via the D_SRC environment
variable to locate the directories that contain program source files that you
want to access from the debugger.

Setting up D_SRC for Windows operating systems

To setthe D_SRC environment variable for a Windows operating system, use
this syntax:

SET D_SRC=pathname;[;pathname, . . .]

Forexample, if your 'C54x programs were in a directory named source on drive
C, the D_SRC setup would be:

SET D_SRC=c:\source

(Be careful not to precede the equal sign with a space.)

Setting up D_SRC for SPARC and HP-UX operating systems

To set the D_SRC environment variable for a Solaris™ or HP-UX operating
system, use this syntax:

setenv D_SRC " pathnamel[,pathnameZ2;...]’
If you are using SunOS:

[ For C shells:

setenv D_SRC” pathnamel[; pathname, . . .]"

[ For Bourne or Korn shells:

D_SRC=" pathname”
export D_SRC

(Be sure to enclose the path names within one set of quotes.)
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Setting Up Default Debugger Options (D_OPTIONS)

2.4 Setting Up Default Debugger Options (D_OPTIONS)

Use the D_OPTIONS environment variable to set the debugger invocation
options that you want to use regularly. When you use the D_OPTIONS envi-
ronment variable, the debugger uses the default options and/or input file-
names that you name with D_OPTIONS every time you invoke the debugger.

Setting up D_OPTIONS for Windows operating systems

To setthe D_OPTIONS environment variable for Windows operating systems,
use this syntax:

SET D_OPTIONS= [filename] [options]
(Be careful not to precede the equal sign with a space.)

The filename identifies the optional object file for the debugger to load, and

options lists the options you want to use at invocation. Section 2.7 on

page 2-10 summarizes the options that you can identify with D_OPTIONS.
Setting up D_OPTIONS for SPARC and HP-UX operating systems

To set the D_OPTIONS environment variable for SPARC and HP-UX operat-
ing systems, use this syntax:

setenv D_OPTIONS " [filename] [options]’
If you are using SunOS:

] For C shells:
setenv D_OPTIONS "[filename] [options]”

(] For Bourne or Korn shells:

D_OPTIONS="[filename] [options]”
export D_OPTIONS

(Be sure to enclose the filename and options within one set of quotes.)

The filename identifies the optional object file for the debugger to load, and
options list the options you want to use at invocation. Section 2.7, on page
2-10, summarizes the options that you can identify with D_OPTIONS.
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Resetting the Emulator

2.5 Resetting the Emulator

2-6

You must reset the emulator before invoking the debugger. Reset can occur
only after you have powered up the target board. You can reset the emulator
by adding the following command to the autoexec.bat file:

emurst [-X] [-p numben]

The —x option tells the emurst utility to ignore any options specified with the
D_OPTIONS environment variable. For more information about the —x option,
see page 2-13.

The —p option number identifies the I/O port address that the debugger uses
for communicating with the emulator. For more information about the —p op-
tion, see page 2-12.

If the following message appears after the emulator is reset, you have a hard-
ware error:

CANNOT DETECT TARGET POWER

One of several problems can cause this error message to appear. Answer
each of the following questions about your system and restart your PC. Check:

Is the emulator board installed snugly?

Is the cable connecting your emulator and target system loose?
Is the target power on?

Is your target board getting the correct voltage?

Is your emulator scan path uninterrupted?

Is your port address set correctly?

Uooooo

B Ensure that the —p option’s parameter (in the D_OPTIONS environ-
ment variable) matches the I/O address defined by your switch set-
tings. Forinformation about the switch settings, see the XDS51x Emu-
lator Installation Guide.

B Ensure that the address you entered as the —p option’s parameter
does not conflict with the address space in another bus setting. If you
have a conflict, change the switches on your board to one of the alter-
nate settings. Modify the —p option’s parameter (in the
D_OPTIONS environment variable) to reflect the change in your
switch settings.
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2.6 Invoking the Debuggers and the PDM
If you are using an emulator, there are two ways to invoke the debugger:

[d Youcaninvoke a stand-alone debugger that is not controlled by the paral-
lel debug manager (PDM).

(1 You can invoke several debuggers that are under the control of the PDM.
This section describes how to invoke any version of the debugger and how to
invoke the PDM.

Invoking a stand-alone debugger
To invoke the debugger on a PC[J, use one of the following methods:
(1 Double-click the shortcut icon for the debugger.

(1 From the Start menu, select Run.... Enter the path for the debugger
executable file.

You can specify debugger options at invocation by modifying the command
line in the property sheet for your debugger icon.

To invoke the debugger on a SPARCstation(], enter the following command
from a command shell:

sim54x | emu54x [filename] options

sim54x invokes the debugger for the simulator.
emu54x invokes the debugger for the emulator.
filename is an optional parameter that names an object file that the

debugger loads into memory during invocation. The debug-
ger looks for the file in the current directory; if the file is not
in the current directory, you must supply the entire path-
name. If you do not supply an extension for the filename, the
debugger assumes that the extension is .out.

options supply the debugger with information on how to handle
files, manage the display, and input information.

Invoking multiple debuggers (emulator only)

Before you can invoke multiple debuggers in a multiprocessing environment,
you must first invoke the parallel debug manager (PDM). The PDM is invoked
and PDM commands are executed from a command shell window within the
host windowing system. The format for invoking the PDM is:

pdm [t filename]

[ pdm is the command used to invoke the debugger.
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[J -t option allows you to specify your own customized initialization com-
mand file to use intead of emuinit.cmd, or init.cmd. The format for the —t
option is:

—t filename.cmd

Using this option is similar to loading a batch file by using the debugger’s
File —~ Execute Take File... menu option or the TAKE command within the
debugger environment.

(1 filenameis an optional parameter that names an object file that the debug-
ger loads into memory during invocation. The debugger looks for the file
in the current directory; if the file is not in the current directory, you must-
supply the entire pathname.

If you do not supply an extension for the filename, the debugger assumes
that the extension is .out, unless you are using multiple extensioms. You
must specify the entire filename if the filename has more than one exten-
sion.

Once the PDMis invoked, you see the PDM command prompt (PDM:1>>) and
can begin entering commands.

When you invoke the PDM, it searches for a file called init.pdm. This file con-
tains initialization commands for the PDM. The PDM searches for the init.pdm
file in the current directory and in the directories you specify with the D_DIR
environment variable. If the PDM cannot find the initialization file, you will see
this message:

Cannot open take file.

Note:

The PDM environment uses the interprocess communication (IPC) features
of UNIX™ (shared memory, message queues, and semaphores) to provide
and manage communications between the different tasks. If you are not sure
whether the IPC features are enabled, see your system administrator. To use
the PDM environment, you should be familiar with the IPC status (ipcs) and
IPC remove (ipcrm) UNIX commands. If you use the UNIX task kill (kill) com-
mand to terminate execution of tasks, you will also need to use the ipcrm
command to terminate the shared memory, message queues, and sema-
phores used by the PDM.

When you debug a multiprocessing application, each processor must have its
own debugger. These debuggers can be invoked individually from the PDM
command line.



To invoke a debugger, use the SPAWN command. The syntax for SPAWN is:

spawn emub54x —n processor_name [filename] [options]

[ emub54x is the executable that invokes the debugger.

To invoke a debugger, the PDM must be able to find the executable file for
that debugger. The PDM first searches the current directory and then
searches the directories listed with the PATH statement or the path envi-
ronment variable.

[Q —n processor name supplies a processor name. You must use the —n op-
tion because the PDM uses processor hames to identify the various de-
buggers that are running.

The processor name must match one of the names defined in your board
configuration file (see Appendix C, Describing Your Target System to the
Debugger). For example, to invoke a debugger for a 'C54x that you de-
fined as CPU_A, you would enter:

spawn emub54x —n CPU_A

The processor name can consist of up to eight alphanumeric characters or
underscore characters and must begin with an alphanumeric character.
The name is not case sensitive.

(1 filenameis an optional parameter that names an object file that the debug-
ger loads into memory during invocation. The debugger looks for the file
in the current directory; if the file is not in the current directory, you must
supply the entire pathname.

If you do not supply an extension for the filename, the debugger assumes
that the extension is .out, unless you are using multiple extensions. You
must specify the entire filename if the filename has more than one exten-
sion.

(1 -optionssupply the debugger with additional information. See section 2.7,
page 2-10, for a summary table of debugger options.
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2.7 Summary of Debugger Options

Table 2—1 summarizes the debugger options that you can use when invoking
a debugger (see section 2.6 on page 2-7 for information on how to invoke the
debugger with debugger options for your particular operating system). The
rest of this section describes these options in more detail. You can also specify
filename and option information with the D_OPTIONS environment variable
by following the instructions in section 2.4 on page 2-5.

Table 2-1. Summary of Debugger Options

Option Brief Description Debugger Tools

—C Clear the .bss section All

—d machine name Display the debugger on a different  All (X Window

machine System[ only)
—f filename Identify a new board configuration file ~ Emulator
—i pathname Identify additional directories All
—n device_name Identify device for debugging Emulator
—p port_address Identify the port address Emulator
—profile Enter the profiling environment All
—s filename Load the symbol table only All
—t filename Identify a new initialization file All
-V Load without the symbol table All
—X Ignore D_OPTIONS All

Clearing the .bss section (—c option)

The —c option clears the .bss section when the debugger loads code. Use this
option when you have C programs that use the RAM initialization model (speci-
fied with the —cr linker option described in the TMS320C54x Assembly Lan-
guage Tools User’s Guide).

Displaying the debugger on a different machine (—d option)

2-10

If you are using the X Window System, you can use the —d option to display
the debugger on a different machine than the one the program is running on.
The format for this option is:

—d machine_name:0

The :0 must follow the name of the machine on which you want to view the de-
bugger.
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You can also specify a different machine by using the DISPLAY environment
variable . If you use both the DISPLAY environment variable and the —d option,
—d overrides DISPLAY.

Identifying a new configuration file (—f option)

If you are using the emulator, the —f option allows you to specify a board config-
uration file to be used instead of board.dat. The format for this option is:

—f filename.dat

See Appendix C, Describing Your Target System to the Debugger, for infor-
mation about creating a board configuration file.

Identifying additional directories (—i option)

The —i option identifies additional directories that contain your source files. You
can specify as many pathnames as necessary; use the —i option with each
pathname in this format:

—i pathname; —i pathnameo —i pathnames...

Using —i is similar to using the D_SRC environment variable (see the informa-
tion about setting up the D_SRC environment variable in section 2.3 on page
2-4). If you name directories with both —i and D_SRC, the debugger first
searches through directories named with —i. The debugger can track a cumu-
lative total of 20 paths (including paths specified with —i, D_SRC, and the de-
bugger USE command).

Identifying the processor to be debugged (—n option)

The —n option is valid only when you are using the emulator. The —n option al-
lows you to specify which particular 'C54x to debug when you are using the
SPAWN command to invoke multiple debuggers. The processor name must
match one of the names defined in your board.cfg file. The format for this op-
tion is:

—n device_name

Device names can be any string less than 32 characters long; however, they
cannot contain double quotes, a line feed, or a newline character. For more
information about the board.cfg file, see Appendix C, Describing Your Target
System to the Debugger.
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Identifying the I/0O port address (—p option)

The —p option specifies which I/O port the debugger uses to communicate with
the emulator. The format for the —p option is:

—p port_address

If you use the default switch settings, you do not need to use the —p option. If
you use nondefault switch settings in your installation of the XDS51x
system, you must use —p . For information on switch settings, see the
XDS51x Installation Guide; determine your switch settings, and replace port
address with one of these values:

If your Switch 1 is... and your Switch 2 is... Use this —p option...
On (default) On (default) 240 (optional)

On Off 280

Off On 320

Off Off 340

If you did not note your I/O switch settings, you can use a trial-and-error ap-
proach to find the correct —p setting. If you use the wrong setting, you will see
an error message when you invoke the debugger. (See the XDS51x Installa-
tion Guide for more information.)

If you are using a UNIX workstation, the —p option specifies the SCSI port the
debugger uses for communicating with the emulator. For more information,
see the XDS51x Installation Guide.

Entering the profiling environment (—profile option)
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This option is valid only when you are using the simulator. The —profile option
allows you to bring up the debugger in a profiling environment so that you can
collect statistics about code execution. Only a subset of the basic debugger
features is available in the profiling environment. For more information about
the profiling environment, see Chapter 8, Profiling Code Execution.

You can also enter the profiling environment after invoking the debugger by
using the debugger’s Tools - Profile - Profile Mode menu option or PROFILE
command within the debugger environment.



Summary of Debugger Options

Loading the symbol table only (—s option)

The —s option allows you to load only a file’'s symbol table (without the file's ob-
ject code). This option is most useful in an emulation environment in which the
debugger cannot, or need not, load the object code (for example, if the code
isin ROM). In such an environment, loading the symbol table allows you to per-
form symbolic debugging and examine the values of C variables. The format
for this option is:

—s filename.out

Using this option is similar to loading a file by using the debugger’s
File - Load - Load Symbols menu option or the SLOAD command within the
debugger environment.

Identifying a new initialization file (—t option)

The —t option allows you to specify your own customized initialization com-
mand file to use instead of emuinit.cmd or init.cmd. The format for the —t option
is:

—t filename.cmd

Using this option is similar to loading a batch file by using the debugger’s
File - Execute Take File... menu option or the TAKE command within the
debugger environment.

Loading without the symbol table (—v option)

The —v option prevents the debugger from loading the entire symbol table
when you load an object file. The debugger loads only the global symbols and
later loads local symbols as it needs them. This speeds up the loading time and
consumes less memory.

The —v option affects all loads, including those performed when you invoke the
debugger and those performed with the File - Load - Load Program menu op-
tion or the LOAD command within the debugger environment.

Ignoring D_OPTIONS (—x option)

The —x option tells the debugger to ignore any information supplied with the
D_OPTIONS environment variable (described in section 2.4 on page 2-5).
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2.8 Debugging Modes

Auto mode

2-14

The debugger has three debugging modes: auto, assembly, and mixed. Each
mode changes the debugger display by adding or hiding specific windows.
This section shows the default displays and the windows that the debugger au-
tomatically displays for these modes. These modes cannot be used within the
profiling environment; the Command, Profile, Disassembly, and File windows
are the only available windows in the profiling environment.

In auto mode, the debugger automatically displays whichever type of code is
currently running: assembly language or C. This is the default mode. Auto
mode has two types of displays:

[ When the debugger is running assembly language code, you see an as-
sembly display similar to the one in Figure 2—2. The Disassembly window
displays the reverse assembly of memory contents.

When you first invoke the debugger, you see a display similar to this.

(1 When the debugger is running C code, you see a C display similar to the
one in Figure 2-1. (This assumes that the debugger can find your C
source file to display in the File window. If the debugger cannot find your
source, it displays the disassembly code only.)

When you are running assembly language code, the debugger automatically
displays a Memory window, the Disassembly window, the CPU register win-
dow, and the Command window. In addition to these windows, you can open
Watch windows and additional Memory windows.

When you are running C code, the debugger automatically displays the Com-
mand, Calls, Variable, and File windows. In addition to these windows, you can
open Watch windows.
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Figure 2-1. Typical C Display (for Auto Mode Only)
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Assembly mode

Assembly mode is for viewing assembly language programs only. In this
mode, you see a display similar to the one shown in Figure 2—2. When you are
in assembly mode, you always see the assembly display, regardless of
whether C or assembly language is currently running.

In assembly mode, the debugger automatically displays a Memory window,
the Disassembly window, the CPU register window, and the Command win-
dow. In addition to these windows, you can open Watch windows and addi-
tional Memory windows.

Figure 2-2. Typical Assembly Display (for Auto Mode and Assembly Mode)
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Mixed mode

Mixed mode is for viewing assembly language and C code at the same time.
Figure 2—3 shows the default display for mixed mode.

In mixed mode, the debugger displays all windows that can be displayed in
auto and assembly modes, regardless of whether you are currently running
assembly language or C code. This is useful for finding bugs in C programs
that exploit specific architectural features of the target device.

If you assemble your code with the —g assembler option, the debugger dis-
plays in the File window the contents of the assembly source file, in addition
to displaying the reverse assembly of memory contents in the Disassembly
window.

Figure 2-3. Typical Mixed Display (for Mixed Mode Only)
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Restrictions associated with debugging modes
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The assembly language code that the debugger shows you in the Disassem-
bly window is the disassembly (reverse assembly) of the memory contents. If
you load object code into memory, the assembly language code in the Disas-
sembly window is the disassembly of that object code. If you do not load an
object file, the disassembly is not be very useful.

Some commands are valid only in certain modes, especially if a command ap-
plies to awindow that is visible only in certain modes. In this case, entering the
command causes the debugger to switch to the mode that is appropriate for
the command. The following commands are valid only in the modes listed:

[ The CALLS, DISP, FUNC, and FILE commands are valid only in auto and
mixed modes.

(1 The MEM command is valid only in assembly and mixed modes.



Exiting the Debugger or the PDM

2.9 Exiting the Debugger or the PDM
To exit the debugger, use one of these methods:
(4 From the File menu at the top of the debugger display, select Exit.
(1 Close the application window for the debugger.

(1 From the command line, enter:
quit

You can also enter QUIT from the command line of the PDM to quit all of the
debuggers (and also close the PDM).
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Chapter 3

Entering and Using Commands

The debugger provides you with several methods for entering commands:

From the toolbar

From the menu bar
With function keys
From the command line
From a batch file

Uoood

This chapter describes how you can create aliases for commands and com-
mand sequences that you enter frequently, as well as information about using
a batch file or a log file for entering commands.

Topic Page
3.1 Defining Your Own Command Strings — ..............coooiun.... 3:2
3.2 Entering Operating-System Commands From Within

the DebUggEr ... 3-5
3.3 Creating and Executing a Batch File  ........................... 3-7
3.4 Creating a Log File to Reexecute a Series of Commands  ...... 3-11
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3.1 Defining Your Own Command Strings

List of
defined
aliases

{ load test. outfile source. c; go main

The debugger provides a shorthand method of entering often-used com-
mands or command sequences. This process is called aliasing. Aliasing al-
lows you to define an alias name for the command(s) and then enter the alias
name as if it were a debugger command.

Note:

Creating aliased commands in PDM is different from creating aliased com-
mands in the debugger. For information about the PDM versions of the
ALIAS and UNALIAS commands, see page 10-15.

To use the aliasing feature, select Alias Commands from the Configure menu.
This displays the Alias Control dialog box:

T N | <]

Aliaz name Commarnd string

RESTRUM restart; run

—Edit aliaz

Mame: Command string:

Il
Clear Fields | Apply I Delete |

k. | Cancel /I/ Help |

4

To define an alias, enter an alias To delete an alias, select an alias
name and command string and name and click Delete.
click Apply.
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Defining an alias
To define an alias, follow these steps:

1) Fromthe Configure menu, select Alias Commands. This displays the Alias
Control dialog box.

2) Inthe Name field, enter a name for the alias.

3) Inthe Command string field, enter the command string that you want to
associate with the alias name. If you want to associate multiple commands
with the alias, separate the commands with a semicolon.

Enter the command string that you want

Enter a name for the alias. to associate with the alias name.
Edit aliaz
Marmne: Command string:
IW.-’-‘-.T CH Wa pe,.x wa i wa
Clear Fields | Apply I Delete
4) Click Apply.

5) Click OK to close the Alias Control dialog box.

You can include a defined alias name in the command string of another alias
definition.

Defining an alias with parameters

The command string that you use to define an alias can include parameter vari-
ables for which you supply the values when you use the alias. Use a percent
sign and a number (%1) to represent each parameter. Use consecutive num-
bers (%1, %2, %3), unless you plan to reuse the same parameter value for
multiple commands.

For example, suppose that every time you filled an area of memory, you also
wanted to display that block in the Memory window. You could set up the follow-

ing alias:
Edit aliaz
Marne: Command string:
[MFIL fill %1, %2, %3; mem %1

Clear Figlds |

Delete |
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Once you define this alias, you could enter the following from the command
line:

mfil 0x808020,0x18,0x1122

In this example, the first value (0x808020) is substituted for the first FILL pa-
rameter and the MEM parameter (%1). The second and third values are sub-
stituted for the second and third FILL parameters (%2 and %3).

Editing or redefining an alias

Deleting an alias

To edit or redefine an alias, follow these steps:

1) Fromthe Configure menu, select Alias Commands. This displays the Alias
Control dialog box.

2) Fromthe list of aliases at the top of the dialog box, select the alias that you
want to edit or redefine.

3) Inthe Name and Command string fields, make the appropriate changes.
4) Click Apply.

5) Click OK to close the Alias Control dialog box.

To delete an alias, follow these steps:

1) Fromthe Configure menu, select Alias Commands. This displays the Alias
Control dialog box.

2) Fromthe list of aliases at the top of the dialog box, select the alias that you
want to delete.

3) Click Delete.

4) Click OK to close the Alias Control dialog box.

Considerations for using alias definitions

3-4

Alias definitions are lost when you exit the debugger. If you want to reuse
aliases, define them in a batch file. Use the ALIAS command, as described on
page 11-13.

Individual commands within a command string are limited to an expanded
length of 132 characters. The expanded length of the command includes the
length of any substituted parameter values.
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3.2 Entering Operating-System Commands From Within the Debugger

The debugger provides a simple method for entering operating-system
commands without explicitly exiting the debugger environment. To do this, use
the SYSTEM command. The format for this command is:

system [operating-system command [, flag] ]

The SYSTEM command behaves in one of two ways, depending on whether
or not you supply an operating-system command as a parameter:

1 If you enter the SYSTEM command with an operating-system command
as a parameter, then you stay within the debugger environment.

(g If you enter the SYSTEM command without parameters, the debugger
opens a system shell. This means that the debugger blanks the debugger
display and temporarily exits to the operating-system prompt.

Use the first method when you have only one command to enter; use the
second method when you have several commands to enter.

Entering a single command from the debugger command line

If you need to enter only a single operating-system command, supply it as a
parameter to the SYSTEM command. For example, if you want to copy a file
from another directory into the current directory, enter:

system copy a:\backup\sample.c sample.c

If the operating-system command produces a display (such as a message),
the debugger blanks the upper portion of the debugger display to show the in-
formation. In this situation, you can use the flag parameter to tell the debugger
whether or not it should hesitate after displaying the results of the operating-
system command. The flag parameter can be 0 or 1:

0 The debugger immediately returns to the debugger environment after the
last item of information is displayed.

1 The debugger does not return to the debugger environment until you
enter:

exit @.

(This is the default.)
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In the preceding example, the debugger would open a system shell to display
the following message:

1 File(s) copied

The message would be displayed until you entered exit at the command
prompt in the system shell.

Ifyou wanted the debugger to display the message and then returnimmediate-
ly to the debugger environment, you could enter the command in this way:

system copy a:\backup\sample.c sample.c,0

Entering several commands from a system shell

If you need to enter several commands, enter the SYSTEM command without
parameters. The debugger opens a system shell and displays the operating-
system prompt. You can enter any number of operating-system commands,
one at a time, following each with a return.

When you are finished entering commands and are ready to return to the
debugger environment, enter:

exit

For information about the PDM version of the SYSTEM command, see page
10-16.
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3.3 Creating and Executing a Batch File

You can create a batch file for several commands that you want to enter at one
time. A batch file is useful for tasks such as defining aliases that you want to
reuse, defining your memory map, setting up your screen configuration, load-
ing object code, or any other task that you want to perform each time you in-
voke the debugger.

You can create the batch file in any text editor. For each debugger command
that you include in the batch file, use the same syntax that you would use if you
were entering the command from the debugger’s command line. Example 3—-1
shows a sample batch file that you can create.

You can set up a batch file to call another batch file; they can be nested in this
manner up to ten deep.

Example 3—1. Sample Batch File for Use With the Debugger

echo Loading object code
load testcode.out

echo Loading screen configuration
sconfig myconfig.clr

echo Defining aliases
alias restrun, "restart; run”
alias wavars, "wa pc; wa i; wa j”

Echoing strings in a batch file

When executing a batch file, you can display a string to the Command window
by including the ECHO command in your batch file. The syntax for the com-
mand is:

echo string
This displays the string in the display area of the Command window.

For example, you might want to document what is happening during the
execution of a certain batch file. To do this, you could use a line such as the
following one in your batch file to indicate that you are creating a new memory
map for your device:

echo Creating new memory map

(Notice that the string is not enclosed in quotes.)
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When you execute the batch file, the following message appears:
Creating new memory map

Any leading blanks in your string are removed when the ECHO command is
executed.

For more information about the PDM version of the ECHO command, see
page 10-12.

Executing commands conditionally in a batch file

To execute debugger commands conditionally in a batch file, use the
IF/ELSE/ENDIF commands. The syntax is:

if Boolean expression
debugger commands
[else
debugger commands]
endif

If the Boolean expression evaluates to true (1), the debugger executes all
commands between the IF and ELSE or ENDIF. The ELSE portion of the com-
mand is optional. See Chapter 12, Basic Information About C Expressions, for
more information.

The IF/ELSE/ENDIF command works with the following conditions:
[ You can use conditional and looping commands only in a batch file.

(1 You must enter each debugger command on a separate line in the batch
file.

[d Youcannot nest conditional and looping commands within the same batch
file.

See Controlling PDM command execution, page 10-10, for more information
about the PDM versions of the IF and LOOP commands.

Looping command execution in a batch file
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To set up a looping situation to execute debugger commands in a batch file,
use the LOOP/ENDLOOP commands. The syntax is:

loop expression
debugger commands
endloop
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These looping commands evaluate using the same method as the conditional
RUN command expression. (See Chapter 12, Basic Information About C Ex-
pressions, for more information.)

If you use an expression that is not Boolean, the debugger evaluates the ex-
pression as a loop count. For example, if you wanted to execute a sequence
of debugger commands ten times, you would use the following code se-
guence:

loop 10
step

éndloop

The debugger treats the 10 as a counter and executes the debugger com-
mands ten times.

If you use a Boolean expression, the debugger executes the commands re-
peatedly as long as the expression is true. This type of expression uses one
of the following operators as the highest precedence operator in the expres-
sion:

<
| =

< =

> >
&& |

For example, if you want to trace some register values continuously, you can
set up a looping expression like this one:

loop !0

step
?PC

?

endloop

The LOOP/ENDLOOP command works with the following conditions:
[ You can use conditional and looping commands only in a batch file.

(1 You must enter each debugger command on a separate line in the batch
file.

[ Youcannot nest conditional and looping commands within the same batch
file.

See Controlling PDM command execution, page 10-10, for more information
about the PDM versions of the IF and LOOP commands.
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Pausing the execution of a batch file

You can pause the debugger or PDM while running a batch file or executing
a flow control command. Pausing is especially helpful in debugging the
commands in a batch file. To do so, include the PAUSE command in the batch
file:

pause

When the debugger or PDM reads this command in a batch file or during a flow
control command segment, the debugger/PDM stops execution and displays
a dialog box. To continue processing, click OK or press @.

Executing a batch file

Once you create a batch file, you can tell the debugger to read and execute
or take its commands from the batch file (also known as a take file). To do so,
follow these steps:

1) Fromthe File menu, select Execute Take File. This displays the Open Take
File dialog box:

OpenTokere — @E
Lookjn: |3 source M gl ESE

getup.cmd
giminit_cmd

File name: I Open I
Filez of type: ITake Filez [*. crnd] ;I Cancel |

2) Selectthefile that youwantto execute. To do so, you might need to change
the working directory.

3) Click Open.

This causes the debugger to read and execute the commands in the batch file.
To halt the debugger’s execution of a batch file, press (Es9).
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3.4 Using a Log File to Reexecute a Series of Commands

The information shown in the display area of the Command window can be
written to a log file. The log file is a system file that contains commands you
have entered from the command line, from the toolbar, from the menus, or with
function keys. The log file also contains the results from commands and error
or progress messages. The debugger automatically precedes all error or prog-
ress messages and command results with a semicolon to turn them into com-
ments. This way, you can reexecute the commands in your log file by using the
File - Execute Take File menu option. (For information about creating a log file
in PDM, see page 10-10.) You can view the log file with any text editor.

To begin a recording session, follow these steps:

1) From the File menu, select Open - Log File. This displays the Open Log
File dialog box:

pentogFle B
Laak jr: Iatest qui j ﬁl Boas |
mylog.log

Select a directory for saving the file.

Enter a name for the log file. Use a .log extension.

Filz narne: * log Open

Files of type: [ Log Files [*log) -] Cancel

File access: € Append = Ovenwite Help

Pl

Select whether to append or overwrite an existing log file.
2) Select the directory where you want the file to be saved.
3) Select the name for the log file:

a) Ifyou are creating a new file, enter a name in the File name field. Use a
Jlog extension to identify the file as a log file.

Click Open.

b) Ifyou are using afile that already exists, select the name in the file list.
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In the File access field, select one of the following actions:

[ Append to add the log information to an existing file
[J Overwrite to write over the contents of an existing file

Click Open.

The debugger records all commands that you enter from the command line,
from the toolbar, from the menus, or with function keys.

To end the recording session, from the File menu, select Close - Log File.
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Chapter 4

Defining a Memory Map

Before you begin a debugging session, you must supply the debugger with a
memory map. The memory map tells the debugger which areas of memory it
can and cannot access. The memory map is the only means for the 'C54x emu-
lator to distinguish between program and data memory.
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4.1 The Memory Map: What It Is and Why You Must Define It

A memory map tells the debugger which areas of memory it can and cannot
access. The memory map is the only way that the 'C54x emulator is able to
distinguish between program and data memory. Memory maps vary, depend-
ing on the application being used. Typically, the memory map matches the
MEMORY definition found in your linker command file.

Note:

When the debugger compares memory accesses to the memory map, it per-
forms this checking in software, not hardware. The debugger cannot prevent
your program from attempting to access nonexistent memory.

A special default initialization batch file included with the debugger package
defines a memory map for your version of the debugger. This memory map
may be sufficient when you initially begin using the debugger, but may need
to be altered at a later time. The debugger enables you to modify the default
memory map or define a new memory map either interactively (as described
in section 4.2 on page 4-4) or by defining the memory map in a batch file (as
described in section 4.5 on page 4-11).

Potential memory map problems

4-2

You may experience these problems if the memory map is not correctly
defined and enabled:

[0 Accessing invalid memory addresses.  If you do not supply a batch file
containing memory-map commands, the debugger is initially unable to
access any target memory locations. Invalid memory addresses and their
contents are displayed in red in the data-display windows by default.

[ Accessing an undefined or protected area. =~ When memory mapping is
enabled, the debugger checks each of its memory accesses against the
memory map. If you attempt to access an undefined or protected area, the
debugger displays an error message.
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[ Loading a COFF file with sections that cross amemory range. Be sure

that the map ranges you specify in a COFF file match those that you
defined in a batch file or with the Memory Map Control dialog box.
Alternatively, you can turn memory mapping off during a load by disabling
memory mapping (as described in section 4.3 on page 4-8). When map-
ping is turned off, you can still access memory locations.

Accessing conflict and extra cycles (simulator only). If two memory
read access requests come simultaneously during an execution, you may
be unable to complete both requests within the same clock cycle. If both
locations belong to the same physical memory block and the block is
single-access memory, both requests cannot be processed within the
same clock cycle.

Note:

If the emulator accesses an illegal or reserved memory location, it posts an
error in the EMIF (external memory interface) control register and returns 0
as the data.
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4.2 Creating or Modifying the Memory Map

To identify valid ranges of target memory, select Memory Maps from the Con-
figure menu. This displays the Memory Map Control dialog box:

Memory Map Control m |

Type | Start | End | Length | Attribute |
List of defined Data fE00 i o1o0 Rk
memory ranges { Data 00 feff 1f00 Ra
Data 1400 offf ccin Rk
Data Q0an 13 1380 Rl
Data 000 Q0w a0zo R
Data 0000 aost Qos0 Rk
Frogram fr30 i} aos0 Rk
Frograrm 1400 ¥ ebB0 Rk
Frograrm 0020 13k 1320 Rk
— Edit entry
Start: Length: Attribute: Memony type:
J/ I IH,&.M LI IF'rn:ngram LI
Enter the starting ;
address of & Cletar Fields | Spplhy Dielete |
memory range. !
[T Digdble mapping / Ok | Cancel | Help |
/ |
/ 1
Enter the length of . ) . Select the memory
the memory range. Select a memory attribute to identify type of the memory
the read/write characteristics of the range.

memory range.

Adding a range of memory

To add a range of memory, follow these steps:

1)

2)

3)

From the Configure menu, select Memory Maps. This displays the
Memory Map Control dialog box.

In the Memory Type field, select program or data memory.

In the Start field, enter the starting address for a memory range. This
parameter can be an absolute address, any C expression, the name of a
C function, or an assembly language label. If you want to specify a hex
address, be sure to prefix the address number with 0x; otherwise, the
debugger treats the number as a decimal address.



4)

5)

6)

7)

Creating or Modifying the Memory Map
In the Length field, enter the length of the memory range. The length can
be any C expression.

In the Attribute field, select a memory type to identify the read/write char-
acteristics of the memory range.

Click Apply.

Click OK.

The following restrictions apply to identifying usable memory ranges:

(1 A new memory range cannot overlap an existing entry. If you define a

range that overlaps an existing range, the debugger ignores the new
range.

(1 The map ranges that you specify in a COFF file must match those that you

define with the Memory Map Control dialog box.

(1 Theorigin and length values for arange that you define with the MEMORY

directive in your linker command file must match the Start and Length val-
ues for the same range in the Memory Map Control dialog box.

Creating a customized memory type

The Attribute drop list in the Memory Map Control dialog box allows you to
select from several predefined memory types such as RAM or ROM. If the pre-
defined memory types do not apply to your memory range, you can create a
customized memory type.

To create a customized memory type, follow these steps:

1)

2)

3)

From the Configure menu, select Memory Maps. This displays the
Memory Map Control dialog box.

Inthe Startfield, enter the starting address for the memory range you want
to customize. This parameter can be an absolute address, any C expres-
sion, the name of a C function, or an assembly language label. If you want
to specify a hex address, be sure to prefix the address number with 0x;
otherwise, the debugger treats the number as a decimal address.

In the Length field, enter the length of the memory range. The length can
be any C expression.

Defining a Memory Map 4-5



Creating or Modifying the Memory Map

4) From the Attribute drop list, select Custom.... The Memory Attributes dia-

List of defined
memory types

log box appears.

Memory Attributes n

r Combination Types r Basic Types
r ™N
% Ram C I0PORT M R
0 ROM € PRaM I w
€ WO © PROM e List of basic
= memory types
& PROTECT
o T
INFORT I sH
N | & OUTPORT >
Cancel | Help |

5) From the Basic Memory Type column, select the individual memory attrib-
ute that you want to apply to the memory range that you are adding.

6)

7)

4-6

Mnemonic  Basic Memory Type
R Readable
W Writable
P I/O port
EX External
TX Text
SH Shared

Click OK. This closes the Memory Attributes dialog box and applies the
customized memory attributes to the memory range in the Memory Map
Control dialog box.

Add other memory ranges as needed, then click OK to close the Memory
Map Control dialog box.
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Deleting a range of memory

To delete a range of memory, follow these steps:

1)

2)

3)

4)

Select Memory Maps from the Configure menu. This displays the Memory
Map Control dialog box.

From the list of defined ranges at the top of the dialog box, select the range
that you want to delete.

Click Delete.

Click OK.

Modifying a defined range of memory

To modify a defined range of memory, follow these steps:

1)

2)

3)

4)

5)

Select Memory Maps from the Configure menu. This displays the Memory
Map Control dialog box.

From the list of defined ranges at the top of the dialog box, select the range
that you want to modify.

In the Memory Type, Start, Length, and/or Attribute fields, make the ap-
propriate changes.

Click Apply.

Click OK.
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4.3 Enabling Memory Mapping

By default, mapping is enabled when you invoke the debugger. In some
instances, you may want to explicitly enable or disable memory. To enable or
disable memory, use the Memory Map Control dialog box. From the Configure
menu, select Memory Maps to display the dialog box. In the lower left corner
of the dialog box, there is an option for disabling memory mapping:

Memory Map Control m |

Type I Start I End I Length | Attbute |
Data FE00 i o0 Rk

Data e100 feff 1600 Rk

Data 1400 dFff ccii Rk

Data 00sa 136 1380 Rk

Data 00s0 0oy o020 Rk

Data Q000 0osf nas0 Rk

Frogram fra0 i nos0 Rk

Program 1400 fFf eba0 Fabd

Frogram Q0sa 123k 1380 Fiaukd

r Edit entry
Start: Length: Aftribute: Memory tupe:
I IF},&.M ;I IF'ru:ugram ;I
Clear Figlds | Apply I Dizlete |

I_\Disal:ule mapping (] | Cancel | Help |

\

Click here to enable/disable memory mapping.

(O Memory mapping is enabled when the box is empty:

[T Dizable mapping

[ Memory mapping is disabled when the box is checked:

Disabling memory mapping can cause bus fault problems in the target be-
cause the debugger may attempt to access nonexistent memory.

When you disable memory mapping with the simulator, you can still access
memory locations. However, the debugger does not prevent you from access-
ing memory locations that you have not defined as valid in the memory map.



Enabling Memory Mapping

When you disable memory mapping with the emulator, only memory linked to
the text section is downloaded over the program bus.

Note:

When memory mapping is enabled, you cannot:

[J Access memory locations that are not listed in the Memory Control dia-
log box

[ Modify the contents of memory areas that are defined as read only or
protected

If you attempt to access memory in these situations, the debugger displays
this message in the display area of the Command window:

Error in expression
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4.4 A Sample Memory Map

Because you must define a memory map before you can run programs, it is
convenient to define the memory map in the initialization batch files.
Figure 4-1 (a) shows the memory map that is defined in the initialization batch
file that accompanies the 'C54x simulator. You can use the file as is, edit it, or
create your own memory map batch file to match your own configuration. You
can also define the memory map after you have invoked the debugger with the
Memory Map Control dialog box (see section 4.2 on page 4-4).

If you are defining the memory map in a batch file, you can use MA (map add)
commands to define valid memory ranges and identify the read/write charac-
teristics of the memory ranges. (For more information about the MA command,
see section 4.5 on page 4-11.) By default, mapping is enabled when you
invoke the debugger. Figure 4-1 illustrates the memory map defined by the
MA commands in Figure 4-1 (a).

Figure 4-1. Sample Memory Map for Use With a TMS320C54x Simulator

(a) Memory map commands

ma 0x0000, 0, 0x80, EX|RAM
ma 0xc000, 0, 0x1000, ROM
ma 0xd000, 0, 0x1000, EX|RAM

ma 0x0000, 1, 0x0060, RAM
ma 0x0060, 1, 0x0020, RAM
ma 0x0080, 1, 0x0380, RAM
ma 0x0400, 1, 0x0400, EX|RAM

(b) Memory map for TMS320C54x local memory
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0x0000
0x007F

0x0080
OxBFFF

0xC000
OxXCFFF

0xD000
OXDFFF

OXE000
OXFFFF

Page O Page 1
External single-access 0x0000 Internal read/write memory
read/write memory to OXO05F for MMR
, 0x0060 Internal read/write memory
Available to Ox007F scratch pad
Internal single-access 0x0080 Internal dual-access
read-only memory to Ox03FF read/write memory
External single-access 0x0400 External single-access
read/write memory to Ox07FF read/write memory
/ 0x0800 ;
Available to OXEEEF Available
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4.5 Defining and Executing a Memory Map in a Batch File

You can create a batch file that contains memory map commands. This pro-
vides you with a convenient way to define a memory for each debugging ses-
sion. You can define the memory map in the initialization batch file, which
executes when you invoke the debugger, or you can define the memory map
in a separate batch file of your own that you can execute using the File -
Execute Take File menu option or the —t debugger option.

Defining a memory map in a batch file

To define a memory map in a batch file, use the MA command. The syntax for
this command is:

ma address, page, length, type

[ The address parameter defines the starting address of a range. This
parameter can be an absolute address, any C expression, the name of a
C function, or an assembly language label. If you want to specify a hex
address, be sure to prefix the address number with Ox; otherwise, the
debugger treats the number as a decimal address.

(1 The page parameter is a one-digit number that identifies the type of
memory (program or data) that a range occupies:

Use this value as the page

To identify this page . . . parameter . . .
Program memory 0
Data memory 1
1/0 space 2

[ The length parameter defines the length of the range. This parameter can
be any C expression.

[ The typeparameter identifies the read/write characteristics of the memory
range. The type must be one of these keywords:

Use this keyword as the type

To identify this kind of memory . . . parameter . . .
Read-only memory R or ROM
Write-only memory W or WOM
Read/write memory R|W or RAM
Read/write external memory RAMI|EX or R|W|EX
Read-only peripheral frame PIR

Read/write peripheral frame PIR|W
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The memory ranges that you define have the same restrictions as those de-
fined for the Configure - Memory Maps menu option described in section 4.2
on page 4-4.

Notes:

1)

2)

3)

The debugger caches memory that is not defined as a port type (P|R,
P|W, or P|R|W). For ranges that you do not want cached, be sure to map
them as ports.

Be sure that the map ranges that you specify in a COFF file match those
that you define with the MA command. A command sequence such as:

ma x,0,y,ram; ma x+y,0,z,ram
doesn’t equal
ma x,0,y+z,ram

If you plan to load a COFF block that spans the length of y + z, you
should use the second MA command example. Alternatively, you can
turn memory mapping off during a load by disabling the memory map
(see Section 4.3, page 4-8).

Although the address range for both of the following MA commands is
the same (0x0400 to 0x0800), one range is internal and the other range
is external.

ma 0x0400, 0, 0x0800, ROM

ma 0x0400, 0, 0x0800, EX|ROM

When the simulator is operating in microcomputer mode, the internal
program ROM is accessed. When the simulator is running in micropro-
cessor mode, the external program memory module is used.

Defining a memory map using cache capabilities

Unlike the emulator and EVM, the 'C54x simulator has memory cache capabil-
ities that allow you to allocate as much memory as you need. However, to use
memory cache capabilities effectively with the 'C54x, do not allocate more
than 20K words of memory in your memory map. For example, the following
memory map allocates 64K words of 'C54x program memaory.

Example 4-1. Sample Memory Map for the TMS320C54x Using Memory Cache Capabilities

MA 0,0,0x5000,R|W

MA 0x5000,0,0x5000,R|W
MA 0xa000,0,0x5000,R|W
MA 0xf000,0,0x1000,R|W
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The simulator creates temporary files in a separate directory on your disk. For
example, when you enter an MA (memory add) command, the simulator
creates a temporary file in the root directory of your current disk. Therefore,
if you are currently running your simulator on the C drive, temporary files are
placed in the C:\ directory. This prevents the processor from running out of
memory space while you are executing the simulator.

Note:

If you execute the simulator from a floppy drive (for example, drive A), the
temporary files are created in the A:\ directory.

Alltemporary files are deleted when you leave the simulator via the QUIT com-
mand. If, however, you exit the simulator with a soft reboot of your computer,
the temporary files are not deleted; you must delete these files manually. (Tem-
porary files usually have numbers for names.)

Your memory map is now restricted only by your PC’s capabilities. As a result,
there should be sufficient free space on your disk to run any memory map you
want to use. If you use the MA command to allocate 20K words (40K bytes)
of memory in your memory map, then your disk should have at least 40K bytes
of free space available. To do this, you can enter:

ma 0x0, 0, 0x5000, ram

Note:

You can also use the memory cache capability feature for the data memory.

Executing a memory map batch file
To execute the batch file, use one of these methods:

1 Use the File - Execute Take File... menu option from within the debugger
environment.

[0 Use the —t debugger option to specify the batch file when you invoke the
debugger. For more information, see page 2-13.

(1 Usethe TAKE command. For more information, see section 3.3, Creating
and Executing a Batch File, on page 3-7.

When you invoke the debugger, it follows these steps to find the batch file that
defines your memory map:

1) Iltchecksto see whether you have used the —t debugger option. The —t op-
tion allows you to specify a batch file other than the initialization batch file
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2)

3)

shipped with the debugger. Ifit finds the —t option, the debugger reads and
executes the specified file.

If you do not use the —t option, the debugger looks for the default initializa-
tion batch file. The batch filename for the simulator is called siminit.cmd.
The batch filename for the emulator is called emuinit.cmd. The batch file-
name for the EVM is called evminit.cmd. If the debugger finds the proper
initialization batch file, it reads and executes the file.

If the debugger does not find the —t option or the initialization batch file, it
looks for a file called init.cmd.

This search mechanism allows you to have a single initialization batch file
that works for more than one debugger tool. To set up this file, you can use
the IF/ELSE/ENDIF commands (for more information, see Executing
commands conditionally in a batch file on page 3-8) to indicate which
memory map appliesto eachtool. If the debugger finds the file, it reads and
executes the file.
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4.6 Customizing the Memory Map

The customizable 'C54x (cDSP) debugger allows you maximum flexibility in
configuring a memory map. Because the size and address of the memory map
is not fixed in the debugger, you can select any amount of ROM or RAM inter-
nally, externally, or both.

The following example shows how you can have both RAM and ROM mapped
to the same address:

ma 0xc000, 0, 0x1000, R ;Internal Program ROM
ma 0xc000, 0, 0x1000, R|W|EX .External Program ROM

During execution or when the debugger performs memory accesses, the block
of memory accessed is based on the 'C54x MP/MC bit located in the PMST
register. When this bit is set to 0, the on-chip program ROM is enabled. When
it is set to 1, the off-chip program RAM is enabled.

The next example shows you two blocks of RAM, one internal and one
external, mapped to the same address.

ma 0x0080, 0, 0x0380, R|W ;Internal Program RAM
ma 0x0080, 0, 0x0380, R|W|EX .External Program RAM

For the preceding example, the block of memory is accessed based on the
OVLY bit located in the PMST register during execution or when the debugger
performs memory accesses. When this bitis set to 1, the on-chip dual-access
data RAM is mapped to internal program space. Whenitis set to 0, the off-chip
program RAM is enabled.

The debugger accesses the three types of memory (data, program ROM, aid
program RAM) according to the type of memory and the values of the MP/MC
bits. The following table summarizes how the debugger accesses memory:

Type of Memory Memory Access

Data Accesses internal memory block, then external memory
block

Program ROM If MP/MC is set to 0, accesses internal memory block, then

external memory block; if MP/MC is setto 1, accesses exter-
nal memory block

Program RAM If OVLY is setto 1, accesses internal memory block, then ex-
ternal memory block; if OVLY is set to 0, accesses external
memory block
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Programming your memory
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Setting up your memory is easiest during the initialization process. However,
you can edit your memory map while your program is running.

Use the OVLY and MP/MC bits of the status/PMST registers to set the amount
of external and internal program memory you need. The values for the OVLY
and MP/MC bits are as follows:

[ OVLY hit
0 = external program memory (RAM)

1 = internal program memory (RAM)

1 MP/MC bit
0 = internal program memory (ROM)

1 = external program memory (ROM)

You can edit the the values of the OVLY and MP/MC bits by using the debugger
or by programming the PMST register. To edit the values of these bits, scroll
down the CPU window until you see the PMST register. The CPU window is
editable; you can enter the values for each bit.
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4.7 Returning to the Original Memory Map

If you modify the memory map during a debugging session, you may want to
go back to the original memory map without quitting and reinvoking the debug-
ger. You can do this by resetting the memory map and then using the
File - Execute Take File menu option to read in your original memory map
from a batch file.

Suppose, for example, that you set up your memory map in a batch file named
mem.map. You can follow these steps to go back to this map:

1) From the command line, enter mr to reset the memory map.
2) From the File menu, select Execute Take File.

3) Fromthe Open Take File dialog box, select mem.map to reread the default
memory map.

The MR command resets the memory map. (You could put the MR command
in the batch file, preceding the commands that define the memory map.) The
File — Execute Take File menu option tells the debugger to execute commands
from the specified batch file.
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4.8 Using Multiple Memory Maps for Multiple Target Systems

4-18

If you are debugging multiple applications, you may need a memory map for
each target system. Here is the simplest method for handling this situation.

1)

2)

3)

4)

Let the initialization batch file define the memory map for one of your appli-
cations.

Create a separate batch file that defines the memory map for the addi-
tional target system. The filename is unimportant, but for the purposes of
this example, assume that the file is named filename.x. The general format
of this file’s contents is:

mr Reset the memory map
MA commands Define the new memory map
map on Enable mapping

This sequence of commands resets the memory map, defines a new
memory map, and enables mapping. (Of course, you can include any
other appropriate commands in this batch file.)

Invoke the debugger as usual.

The debugger reads the initialization batch file during invocation. Before
you begin debugging, read in the commands from the new batch file using
the File — Execute Take File menu option.

This redefines the memory map for the current debugging session.

You can also use the —t option when you invoke the debugger instead of the
File - Execute Take File menu option. The —t option allows you to specify a new
batch file to be used instead of the default initialization batch file.



Chapter 5

Loading and Displaying Code

The main purpose of a debugging system is to allow you to load and run your
programs in a test environment. This chapter tells you how to load your pro-
grams into the debugging environment, run them on the target system, and
view the associated source code.

Topic Page
5.1 Loading and Displaying Assembly Language Code ~ ........... 5-2
5.2 Displaying C Code .. ...ttt 5-6
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5.1 Loading and Displaying Assembly Language Code

To debug a program, you must load the program’s object code into memory.
You create an object file by compiling, assembling, and linking your source
files; see section 2.1, Preparing Your Program for Debugging, on page 2-2.

After you invoke the debugger, you can load object code and/or the symbol
table associated with an object file.

Loading an object file and its symbol table
To load both an object file and its associated symbol table, follow these steps:

1) From the File menu, select Load - Load Program. This displays the Load
Program File dialog box:

You can change the directory
that you want to search.

Load Program File

Laak i I £ zource

abc_out
puzzle. out

Select from a list of files./

Flopane: | [ Qe |
Files aof type: IF'ru:ugram Files [*.out] ;I Cancel |

2) Select the file that you want to open. To do so, you might need to change
the working directory.

3) Click Open.
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Loading an object file without its symbol table

You can load an object file without loading its associated symbol table. This
is useful for reloading a program when memory has been corrupted.

To load an object file without its symbol table, select Reload Program from the
File menu. The debugger reloads the file that you loaded last but does not load
the symbol table.

If you want to load a new file without loading its associated symbol table, use
the RELOAD command. The format for this command is:

reload object filename

Loading a symbol table only

You can load a symbol table without loading an object file. This is most useful
in an emulation environment in which the debugger cannot, or need not, load
the object code (for example, if the code is in ROM). In such an environment,
loading the symbol table allows you to perform symbolic debugging and ex-
amine the values of C variables.

To load only a symbol table, select Load Symbols from the File menu. This dis-
plays the Load Symbols from File dialog box.

The File - Load - Program Symbols menu option clears the existing symbol
table before loading the new one but does not modify memory or set the pro-
gram entry point.

Loading code while invoking the debugger

You can load an object file when you invoke the debugger. (This has the same
effect as using the File - Load - Load Program menu option described on
page 5-2.) To do this, enter the appropriate debugger-invocation command
along with the name of the object file.

If you want to load only a file’s symbol table when you invoke the debugger,
use the —s option. (This option has the same effect as using the
File » Load — Program Symbols menu option.) To do this, enter the appropriate
debugger-invocation command along with the name of the object file and
specify —s (see page 2-13 for more information).
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Displaying portions of disassembly

The assembly language code in the Disassembly window is the reverse
assembly of program-memory contents. This code does not come from any
of your text files or from the intermediate assembly files produced by the

compiler.
B Memory [_ (O] x]
Addresses
Address:|pc ﬂ
0119 G571f Ef7f d93b o=dl 7ied 75es 3907 |4
o120 £334 a70a 1c09 930c
0127 9f2bh bef7? bfdé 3=fh
012e 5540 4aal 2329 2he?
013s 4ffb 7d3d 4135 saébh
013c safb 1009 032d 5211 ;
0143 aclt 9adl cB7e azaf Dkljs_,assen;bly of
01da def7 d?h6 effl 4884 Object code
0151 L5cc 6d80 3035 0436 |} in memory
Contents of memory
(object code)
&1 Disassembly _|EI|£|
Adfress: [pc ~|
0116 f495 WOE -
0117 £495 NOP 2]
0118 fc00 RET
e 0119 c_int00: STH #0011dh. 5P
011b 6hio ADDM  O03ffh. *(SE) e
Olle 68f8 ANDM  Offfeh,=(SE)
0121 £7h8 SSEE  SHEM
0122 f£7he SSBX  CPL
0123 £020 LD #00173h. 0.4 =

When you invoke the debugger, it comes up in auto mode. If you load an object
file when you invoke the debugger, the Disassembly window displays the re-
verse assembly of the object file that is loaded into memory. If you do not load
an object file, the Disassembly window shows the reverse assembly of what-
ever is in memory, which may not be useful.

To display code beginning at a specific point, enter a new starting address in
the Address field of the Disassembly window:

Enter an address here to display
code at a specific point.

Address:| LI
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If you want to specify a hex address, be sure to prefix the address number with
0x; otherwise, the debugger treats the number as a decimal address.

You can also move through the contents of the Disassembly window by using
the scroll bar. Because the Disassembly window shows the reverse assembly
of memory contents, the scroll-bar handle is displayed in the middle of the
scroll bar. The middle of the reverse assembly is defined as the most recent
address or function name that you entered with the DASM command or in the
Disassembly window’s Address field. You can scroll up or down to see 1K by-
tes of reverse assembly on either side of the most recent address or function
that you entered.

:-1' gét'érgihl -‘.‘{N-:*'-E h:-:ﬂ--ﬂ-] %é'fh Egpaiint e You can scroll

] L e o s B 2= gl i e

| WO R TR0 R = through 1K bytes of
l REAGEHS oo FEEly R Pl reverse assembly

| DESREE S SR bkt =] above or below the

scroll bar handle.

Displaying assembly source code

If you assemble your code with the —g assembler option, the debugger dis-
plays the contents of your assembly source file in the File window, in addition
to displaying the reverse assembly of memory contents in the Disassembly
window. This allows you to view all assembly source comments and true as-
sembly statements:

B fib.asm | _ [O] x|
aooog .I
00010 _fibonacci:

ooo11 CHPEQ  1,44.31 —I

goolz [Al] E _fib_ret ;o if (m==1) return 1

oon13 HOP 5

o0oo14

oonls CHPEQ 2,44 A1

00016 [A1] E _fib_ret proif (m==2) return 1 ¥
< | vl 4
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5.2 Displaying C Code

Unlike the assembly language code displayed in the Disassembly window, C
code is not reconstructed from memory contents—the C code that you view
is your original C source. You can display C code explicitly or implicitly:

[ You can force the debugger to show C source by opening a C file or by
entering the FUNC or ADDR command.

(1 In auto and mixed modes, the debugger automatically opens a File
window if you are currently running C code.

Displaying the contents of a text file
To display the contents of any text file, follow these steps:

1) Use one of these methods to open the Open File dialog box:

[J Click the Open icon on the toolbar:
=

[ From the File menu, select Open - Source File.

This displays the Open File dialog box:

You can change the directory
that you want to search.

Lookin: | i3 srcfiles

abc.c

driver.azm
Select from a list of files./ driver.c

puzzle.c

File name: I Open I
Files of twpe: | Source Files [*.c.%.asm,"h) -] Cancel |

Select the type of file
you want to open.
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2) Select the file that you want to open. To do so, you might need to do one
or more of the following actions:

[0 Change the working directory.
(O Select the type of file that you want to open (for example, .c, .h).

3) Click Open.

The debugger opens a File window that contains the file that you selected. Al-
though this command is most useful for viewing C code, you can use the Open
File dialog box for displaying any text file. You might, for example, want to ex-
amine system files such as autoexec.bat or an initialization batch file. You can
also view your original assembly language source files in the File window if you
assemble your code with the —g assembler option. For every file that you open,
the debugger displays the file in a new File window.

Displaying a C file does not load that file’s object code. If you want to be able
to run the program, you must load the file’s associated object code as de-
scribed in section 5.1, Loading and Displaying Assembly Language Code, on
page 5-2.

Displaying a specific C function

To display a specific C function, use the FUNC command. The syntax for this
command is:

func  {function name | address}

FUNC modifies the display so that the code associated with the function or
address that you specify is displayed within a File window. If you supply an
addressinstead of a function name, the File window displays the function con-
taining address and places the cursor at that line.

You can also use the functions in the Calls window to display a specific C func-
tion. This is similar to the FUNC or ADDR command but applies only to the
functions listed in the Calls window. Choose one of these methods to display
a function listed in the Calls window:

[0 Single-click the name of the C function.
[ Select the name of the C function and press (&) .

Loading and Displaying Code 5-7



Displaying C Code

Displaying code beginning at a specific point

5-8

To display C or assembly code beginning at a specific point, use the ADDR
command. The syntax for this command is:

addr {address | function name}

In a C display, ADDR works like the FUNC command, positioning the code
starting at address or at function name as the first line of code in the File
window. In mixed mode, ADDR affects both the File and Disassembly
windows.



Chapter 6

Running Code

To debug your programs, you must execute them on a debugging tool (the
emulator or simulator). The debugger provides two basic types of commands
to help you run your code:

a

a

Basic run commands run your code without updating the display until you

explicitly halt execution.

Single-step commands execute assembly language or C code one state-
ment at a time and update the display after each execution.

This chapter describes the basic run commands and the single-step com-
mands, tells you how to halt program execution, and discusses software
breakpoints.

Topic Page
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6.1 Defining the Starting Point for Program Execution

All run and single-step commands begin executing from the current program
counter (PC). When you load an object file, the PC is automatically set to the
starting point for program execution. You can easily identify the current PC by:

(O Finding its entry in the CPU window

[ Finding the line in the File or Disassembly window that has a yellow arrow
next to it. To do this, execute one of these commands:

dasm PC
or
addr PC

Sometimes you may want to modify the PC to point to a different position in
your program. Choose one of these methods:

[ Ifyouexecuted some code and plan to rerun the program from the original
program entry point, click the Restart icon on the toolbar:

Alternatively, you can select Restart from the Debug menu.

(1 Setthe PCto the currentline in the File or Disassembly window. The cur-
rent line is highlighted in the display:

Current PC Current line

B diiver.c
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To set the PC to the current line in the File or Disassembly window, follow
these steps:

1) Open the context menu for the window. (For more information, see
page 1-6.)

2) Select Set PC to Cursor from the context menu.

Modify the PC’s contents with one of these commands:

?PC = new value
or
eval pc = new value

Modify the value of the PC in the CPU window. (For more information
about changing values the displayed in the CPU window, see section 7.3,
Basic Methods for Changing Data Values, on page 7-5.)
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6.2 Using the Basic Run Commands

The debugger provides a basic set of run commands that allow you to do the
following:

Run an entire program

Run code up to a specific point in a program

Run code in the current C function

Run code through breakpoints

Run code while disconnected from the target system

Uoooo

You can also use the debugger to reset the target system (emulator only) or
simulator.

Running an entire program

To run the entire program, use one of these methods:

[J Click the Run icon on the toolbar:

(0 From the Debug menu, select Run.
] Press ®.

[ From the command line, enter the RUN command. The format for this
command is:

run [expression)

If you supply a logical or relational expression, the RUN command be-
comes a conditional run (see section 6.4 on page 6-11).

If you supply any other type of expression, the debugger treats the expres-
sion as a count parameter. The debugger executes count instructions,
halts, then updates the display.

When you run the entire program using one of these methods and do not sup-
ply an expression, the program executes until one of the following events
occurs:

[0 The debugger encounters a breakpoint. (For more information about how
breakpoints affect a conditional run, see section 6.4 on page 6-11.)

(] You click the Halt icon on the toolbar:
=
(1 You select Halt! from the Debug menu.

[ You press (Es9).
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Running code up to a specific point in a program

You can execute code up to a specific point in your program by using the GO
command. The format for this command is:

go [address]

If you do not supply an address parameter, the program executes until one of
the following events occurs:

(1 The debugger encounters a breakpoint.

] You click the Halt icon on the toolbar:
=]

(1 You select Halt! from the Debug menu.

(1 You press (9.

You can also execute code from the current PC to the current line in the File
or Disassembly window. The current line is highlighted in the display:

Current PC Current line

By diiver.c

e
00018 dint main)
{

int i, novhd;

To run code from the current PC to the current line in the File or Disassembly
window, follow these steps:

(1 Open the context menu for the window. (For more information, see page
1-6.)

] Select Run to Cursor from the context menu.
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Running the code in the current C function

You can execute the code in the current C function and halt when execution
returns to the function’s caller. To do so, use one of these methods:

[J Click the Return icon on the toolbar:

i

(1 From the Debug menu, select Return.

Breakpoints do not affect this command, but you can halt execution by doing
one of the following:

[ Click the Halt icon on the toolbar:
=
(1 From the Debug menu, select Halt!.

[] Press EOQ.

Running code while disconnected from the target system (emulator only)
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Use the RUNF command to disconnect the emulator from the target system
while code is executing.

When you use the RUNF command, the debugger clears all breakpoints, dis-
connects the emulator from the target system, and causes the processor to
begin execution at the current PC. You can quit the debugger, or you can con-
tinue to enter commands. However, any command that causes the debugger
to access the target at this time produces an error.

The Run Free option is useful in a multiprocessor system. It is also useful in
systems in which several target systems share an emulator; Run Free enables
you to disconnect the emulator from one system and connect it to another.
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Running code through breakpoints

You can use the debugger to execute code and run through breakpoints. This
is referred to as a continuous run. When a breakpoint is encountered during
a continuous run, execution does not halt. Instead, the debugger updates the
display when a breakpoint is encountered.

To execute a continuous run, select Continuous Run from the Debug menu.
To halt a continuous run, use one of the methods described in section 6.6 on
page 6-13.

Resetting the emulator

You can use the debugger to reset the target system by using a reset com-
mand.To execute a reset, select Reset Target from the Debug menu.
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6.3 Single-Stepping Through Code

Single-step execution is similar to running a program that has a breakpoint set
on each line. The debugger executes one statement, updates the display, and
halts execution. (You can supply a parameter that tells the debugger to
single-step continuously; the debugger updates the display after each state-
ment is executed.) You can single-step through assembly language code or
C code.

The debugger supports several commands for single-stepping through a pro-
gram. Command execution can vary, depending on whether you are single-
stepping through C code or assembly language code.

Each of the single-step commands in this section has an optional expression
parameter that works like this:

1 If you do not supply an expression, the program executes a single state-
ment, then halts.

(O If you supply a logical or relational expression, the program treats the ex-
pression as a conditional single-step (see section 6.4 on page 6-11).

(1 Ifyou supply any other type of expression, the debugger treats the expres-
sion as a count parameter. The debugger single-steps count assembly
language statements unless you are currently in C code. If you are cur-
rently in C code, the debugger single-steps count C statements.

Single-stepping through assembly language or C code

The debugger has a basic single-step command that allows you to single-step
through assembly language or C code. If you are currently in assembly lan-
guage code, the debugger executes one assembly language statement at a
time. If you are currently in C code, the debugger executes one C statement
at a time.

If you are in mixed mode, the debugger executes one assembly language
statement at a time.



Single-Stepping Through Code

To use the basic single-step command, choose one of these methods:
[J Click the Step icon on the toolbar:

I

(] From the Debug menu, select Step.

Press .

L

[ From the command line, enter the STEP command. The format for this
command is:

step [expression]

When you use the basic single-step command in C code and encounter a func-
tion call, the step command shows you the single-step execution of the called
function (assuming that the function was compiled with the compiler’'s —g
option). When function execution completes, single-step execution returns to
the caller. If the function was not compiled with the —g option, the debugger
executes the function but does not show single-step execution of the function.

For more information about the compiler’'s —g option, see the TMS320C54x
Optimizing C Compiler User’s Guide.

Single-stepping through C code

The basic single-step command, described in the Single-stepping through as-
sembly language or C code section, always executes one statement at a
time—no matter whether you are in assembly language code or in C code. If
you want to single-step in terms of a C statement and execute all assembly
language statements associated with a single C statement before updating the
display, use the C single-step command. To use the C single-step command,
choose one of these methods:

(1 Click the Single Step C icon on the toolbar:
)

(1 From the Debug menu, select Step C.

Press E).

L

(1 From the command line, enter the CSTEP command. The format for this
command is:

cstep [expression)
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Continuously stepping through code

You can use the debugger to watch your code as it executes. You can step
through code continuously until the debugger reaches a breakpoint. This is re-
ferred to as a continuous step. When a breakpointis encountered during a con-
tinuous step, execution halts.

To execute a continuous step, select Continuous Step from the Debug menu.

If no breakpoints are set, you can halt a continuous step by using one of the
methods described in section 6.6 on page 6-13.

Single-stepping through code and stepping over C functions
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Besides single-stepping through all code with the basic single-step com-
mands, you can single-step through assembly language or C code and step
over function calls. This type of single-stepping always steps to the next con-
secutive statement and never shows the execution of called functions. You can
use the next single-step command in one of two ways:

[ To use the next single-step command and single-step in terms of assem-
bly language or C statements (similar to the basic single-step command),
choose one of these methods:

Bl Click the Next Statement icon on the toolbar:

[T
B From the Debug menu, select Next.
B Press EO.

B From the command line, enter the NEXT command. The format for
this command is:

next [expression]

(1 To use the next single-step command and single-step in terms of C state-
ments (similar to the C single-step command), choose one of these meth-
ods:

W Click the Next C Statement icon on the toolbar:
[T

From the Debug menu, select Next C.
Press (ConTroD) (F10) .

B From the command line, enter the CNEXT command. The format for
this command is:

cnext [expression)
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6.4 Running Code Conditionally

The RUN, STEP, CSTEP, NEXT, and CNEXT commands all have an optional
expression parameter that can be a relational or logical expression. This type
of expression uses one of the following operators as the highest precedence
operator in the expression:

< =

> >
&& |

When you use this type of expression with these commands, the command
becomes a conditional run. The debugger executes the command repeatedly
for as long as the expression evaluates to true.

You must use software breakpoints with conditional runs; the expression is
evaluated each time the debugger encounters a breakpoint. (Breakpoints are
described in section 6.7 on page 6-14.) For single-step commands, the ex-
pression is evaluated at each statement. Each time the debugger evaluates
the conditional expression, it updates the screen.

Generally, you should set the breakpoints on statements that are related in
some way to the expression. For example, if you are observing a particular
variable in a Watch window, you may want to set breakpoints on statements
that affect that variable and to use that variable in the expression.
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6.5 Benchmarking
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The debugger allows you to keep track of the number of CPU clock cycles
consumed by a particular section of code. The debugger maintains the count
in a pseudoregister named CLK. This process is referred to as benchmarking.

Benchmarking code is a multiple-step process:

Step 1. Set a software breakpoint at the statement that marks the beginning

of the section of code that you want to benchmark. (For more in-
formation about setting software breakpoints, see section 6.7 on
page 6-14.)

Step 2: Set a software breakpoint at the statement that marks the end of the

section of code that you want to benchmark.

Step 3: Enter any run command to execute code up to the first breakpoint.

Step 4: From the Debug menu, select Run Benchmark.

When the processor halts at the second breakpoint, the value of CLK is valid.
To display it, use the ? command or enter it into the Watch window with the
Configure — Watch Add menu option. This value is valid until you enter another
run command.

Notes:

1)

2)

3)
4)

Run Benchmark (or RUNB command) counts CPU clock cycles from the
current PC to the breakpoint. This count is not cumulative. You cannot
add the number of clock cycles between points A and B to the number
of cycles between points B and C to learn the number of cycles between
points A and C. This situation occurs because of pipeline filling and
flushing.

The value in CLK is valid only after using a Run Benchmark command
that is terminated by a software breakpoint.

When programming in C, avoid using a variable named CLK.

The RUNB command accesses the analysis module to count CPU clock
cycles. If you have set up an instruction breakpoint, the debugger halts
on that breakpoint in addition to your software breakpoints.
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6.6 Halting Program Execution

Whenever you are running or single-stepping code, program execution halts
automatically if the debugger encounters a breakpoint or if it reaches a point
at which you told it to stop (by supplying a count or an address with the RUN,
GO, or any of the single-step commands). If you want to halt program execu-
tion explicitly, you can use one of these methods:

] Click the Halt icon on the toolbar:
=
[ From the Debug menu, select Halt!.

(] Press E9.

After halting execution, you can continue program execution from the current
PC by reissuing any of the run or single-step commands.

What happens when you halt the emulator

If you are using the emulator version of the debugger, any of the above meth-
ods halts the target system after you have commanded the debugger to run
code while disconnected from the target (run free).

When you invoke the debugger, it automatically executes a HALT command.
Thus, if you use the RUNF command, quit the debugger, and later reinvoke
the debugger, you effectively reconnect the emulator to the target system and
run the debugger in its normal mode of operation. When you invoke the debug-
ger, use the —s option to preserve the current PC and memory contents.
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6.7 Using Software Breakpoints

During the debugging process, you may want to halt execution temporarily so
that you can examine the contents of selected variables, registers, and
memory locations before continuing with program execution. You can do this
by setting software breakpoints at critical points in your code. You can set soft-
ware breakpoints in assembly language code and in C code. A software break-
point halts any program execution, whether you are running or single-stepping
through code.

Software breakpoints are especially useful in combination with conditional
execution (described in section 6.4 on page 6-11).

When you set a software breakpoint, the debugger highlights the breakpointed
line with this prefix; .

If you set a breakpoint in the disassembly, the debugger also highlights the
associated C statement if the debugger has access to the C source. If you set
a breakpoint in the C source, the debugger also highlights the associated
statementin the disassembly. (If more than one assembly language statement
is associated with a C statement, the debugger highlights the first of the asso-
ciated assembly language statements.)

& sample.c

A breakpoint is set =tatic int wvalue = 0;
at this C statement. 00053 ]
ooos4 switch (newvalue & 3) —
a0ass {
A breakpoint is also | 00056 case [ ;. str.a = newvalue: breal: T
i 4 »
setatthe associated £
assembly language
statement. &7 Disassembly -o|x]
Address: |pc Ll
® 00cl e=ff call: FRAME -1 ;I
00=2 £495 HOP
00=3 go00 STL A, #SP(00h)
00=4 £073 E call+24 (00049} —
00=6 7100 MVDE  *5SP(00k).str
00=8 £073 B call+4? (000£0h)
O0ca =801 LD #1.4 -
I 1
Notes:

1) After execution is halted by a breakpoint, you can continue program
execution by reissuing any of the run or single-step commands.

2) You can set up to 200 breakpoints.

3) You cannot set multiple breakpoints at the same statement.
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Setting a software breakpoint

To set a breakpoint, click next to the statement in the Disassembly or File win-
dow where you want the breakpoint to occur. When you click next to a state-
ment in the Disassembly or File window, a breakpoint symbol is shown:

*ﬂ * sample.c

case 0 @ str.a = newvalue; brealk
ooas? case 1 : str.b = newwvalus + 1. zreturn:
goosa case 2 @ str.c = newwvalus * 2 e
oons9 case 3 . =call(newvalue): breal : —
noosn T
nooel hd
al J v

A breakpoint is set on this statement.

Another way to set a breakpointis to use the context menu for the File or Disas-
sembly window. You can set a breakpoint on the current line in the File or Dis-
assembly window. The current line is highlighted in the display.

To seta breakpoint on the currentline in the File or Disassembly window, follow
these steps:

1) Open the context menu for the window. (For more information, see page
1-6.)

2) Select Toggle Breakpoint from the context menu.

You can also set a breakpoint by using the Breakpoint Control dialog box. To
open the Breakpoint Control dialog box, use one of these methods:

[J Click the Breakpoint Dialog icon on the toolbar:

E

[ From the Configure menu, select Breakpoints.
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This displays the Breakpoint Control dialog box:

Breakpoint Contol _________________HEH

Syrmbolic infarmatian

..... Puzzle(], A line 99, File: ohsource'puzele.c
List of set breakpoints 0000704 time_cf), Ab line B2, Fils: ohsource'driver. o
00007268 main(], Ak line 18, File: o\vsource'driver.c

r Edit breakpoint
Address: bdd | Save List... |
/I/ Delete | Load List... |

To set a breakpoint, enter an absolute

address, any C expression, the name
of a C function, or the name of an Delete Al | Close I Help |

assembly language label and click Add.

To set a breakpoint, follow these steps:

3) Inthe Addressfield of the Breakpoint Control dialog box, enter an absolute
address, any C expression, the name of a C function, or the name of an
assembly language label. If you want to specify a hex address, be sure to
prefix the address number with 0x; otherwise, the debugger treats the
number as a decimal address.

4) Click Add. The new breakpoint appears in the breakpoint list.

5) Click Close to close the Breakpoint Control dialog box.
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Clearing a software breakpoint

There are several ways to clear a software breakpoint. If you clear a breakpoint
from an assembly language statement, the breakpointis also cleared from any
associated C statement; if you clear a breakpoint from a C statement, the
breakpoint is also cleared from the associated statement in the disassembly.

To clear a breakpoint, click the breakpoint symbol (®) in the File or Disassem-
bly window.

Another way to clear a breakpoint s to use the context menu for the File or Dis-
assembly window:

1) Selectthe line in the File or Disassembly window from which you want to
remove the breakpoint.

2) From the context menu for the window, select Toggle Breakpoint.

You can also clear a breakpoint by using the Breakpoint Control dialog box
(see the illustration on page 6-16):

1) Open the Breakpoint Control dialog box by using one of these methods:

(1 Click the Breakpoint Dialog icon on the toolbar:

E.

(1 From the Configure menu, select Breakpoints.
2) Select the address of the breakpoint that you want to clear.
3) Click Delete. The breakpoint is removed from the breakpoint list.

4) Click Close to close the Breakpoint Control dialog box.

Clearing all software breakpoints
To clear all software breakpoints, follow these steps:

1) Open the Breakpoint Control dialog box by using one of these methods:

[ Click the Breakpoint Dialog icon on the toolbar:

E

[ From the Configure menu, select Breakpoints.
2) Click Delete All.

3) Click Close to close the Breakpoint Control dialog box.
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Saving breakpoint settings

Software breakpoint settings are lost when you exit the debugger. However,
you can save the list of breakpoints that you have set by following these steps:

1) Open the Breakpoint Control dialog box by using one of these methods:
1 Click the Breakpoint Dialog icon on the toolbar:
=

[ From the Configure menu, select Breakpoints.

2) Click Save List. This displays the Save Breakpoint File dialog box:

Save Breakpoint File n m |

Save in: I £ source

Flegane: | [ see |
Save asy?rﬁreakpnint Filez [* bpt] LI Cancel |

Enter a name for the breakpoint file. Use a .bpt extension.

3) Select the directory where you want the file to be saved.

4) Inthe File name field, enter a name for the breakpoint file. You can use a
.bpt extension to identify the file as a breakpoint file.

5) Click Save.
6) In the Breakpoint Control dialog box, click Close.

Notes:
1) The breakpoint file is editable.

2) Youcan execute the breakpoint file with the TAKE command to automati-
cally set up the breakpoints that are defined in the file.

3) You can include the breakpoint file in your initialization batch file.
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Loading saved breakpoint settings
To load a list of saved breakpoints, follow these steps:

1) Open the Breakpoint Control dialog box by using one of these methods:

(4 Click the Breakpoint Dialog icon on the toolbar:

.

[0 From the Configure menu, select Breakpoints.

2) Click Load List. This displays the Load Breakpoint File dialog box:

T P 1|
Lookin: | ‘4 source M e [
testzet bpt
Select from a list of files./ tosteetz ot

File name: I Open

Files of ype: IEreakpnint Files [*.bpt) ;I Cancel |

3) Select the file that you want to open. To do so, you might need to change
the working directory.

4) Click Open.

5) In the Breakpoint Control dialog box, click Close.

Note:

When you load a breakpoint file, breakpoints that you have defined pre-
viously in your debugging session are not cleared but remain in effect.
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Chapter 7

Managing Data

The debugger allows you to examine and modify many types of data related
to the 'C54x and to your program. You can display and modify these values:

(1 The contents of individual memory locations or a range of memory
[ The contents of 'C54x registers

[ \Variables, including scalar types (ints, chars, etc.) and aggregate types
(arrays, structures, etc.)

Topic Page
7.1 Where Data Is Displayed ......... ...t 7-2
7.2 Basic Commands for Managing Data  ............. ... .o, 7-3
7.3 Basic Methods for Changing Data Values Y 153
7.4 Managing Data in MEMOry . ... it 7-7
7.5 Managing Register Data ...t 7-14
7.6 Managing Data in a Watch Window — ........................... 7-16
7.7 Displaying Data in Alternative Formats — ...................... 7-20
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7.1 Where Data Is Displayed

Various types of data are displayed in one of several dedicated windows.

Type of Data Window Name Purpose

Memory locations Memory window Displays the contents of a
range of memory

Register values CPU window Displays the contents of 'C54x
registers

Pointer data, variables, ag- Watch window Displays selected data

gregate types, and specific
memory locations or regis-

ters

Variable values Variable window Displays values for variables
in the current or selected func-
tion

These dedicated windows are referred to as data-display windows.
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7.2 Basic Commands for Managing Data

The debugger provides special-purpose commands for displaying and modify-
ing data in dedicated windows. The debugger also supports several general-
purpose commands that you can use to display or modify any type of data.

Determining the type of a variable

If you want to know the type of a variable or function, use the WHATIS com-
mand. The syntax for this command is:

whatis  symbol

The symbol’s data type is then listed in the display area of the Command win-
dow. The symbol can be any variable (local, global, or static), a function name,
a structure tag, a typedef name, or an enumeration constant.

Command Result Displayed in the Command Window

whatis aai int aai[10][5];

whatis xxx struct xxx {

int a;

int b;

intc;

intfl: 2;
intf2: 4;
struct xxx *f3;
int f4[10];

Evaluating an expression

The ? (evaluate expression) command evaluates an expression and shows
the resultin the display area of the Command window. The syntax for this com-
mand is:

? expression

The expression can be any C expression, including an expression with side
effects. However, you cannot use a string constant or function call in the
expression.

If the result of expressionis scalar, the debugger displays the result as a deci-
mal value in the Command window. If expression is a structure or array, the
debugger displays the entire contents of the structure or array; you can halt
long listings by pressing EsO).
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Here are some examples that use the ? command.

Command Result Displayed in the Command Window
? aal aai[0][0] 1
aai[0][1] 23
aai[0][2] 45
?j 4194425
? j=0x5a 90

The EVAL (evaluate expression) command behaves like the ? command but
does not show the resultin the display area of the Command window. The syn-
tax for this command is:

eval expression
or
e expression

EVAL is useful for assigning values to registers or memory locations in a batch
file, where it is not necessary to display the result.

For information about the PDM version of the EVAL command, see section
10.9, Evaluating Expressions, on page 10-21.
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7.3 Basic Methods for Changing Data Values

The debugger provides you with a great deal of flexibility in modifying various
types of data. You can use the debugger’s overwrite editing capability, which
allows you to change a value simply by typing over its displayed value. You can
also use the data-management commands for more complex editing.

Editing data displayed in a window

Use overwrite editing to modify data in a data-display window. You can use this
method to edit:

(1 Registers displayed in the CPU window

[ Memory contents displayed in a Memory window
(] Values or elements displayed in a Watch window
[J Values displayed in a Variable window

To modify data in a data-display window, follow these steps:

1) Select the data item that you want to modify. Choose one of these
methods:

(1 Double-click the data item that you want to modify.
[ Select the data item that you want to modify and press (2.

2) Type the new information. If you make a mistake or change your mind,
press ; this resets the field to its original value.

3) When you finish typing the new information, press (@ or click on another
data value. This replaces the original value with the new value.

Editing data using expressions that have side effects

Using the overwrite editing feature to modify data is straightforward. However,
data-management methods take advantage of the fact that C expressions are
accepted as parameters by most debugger commands and that C expressions
can have side effects. When an expression has a side effect, the value of some
variable in the expression changes as the result of evaluating the expression.

Side affects allow you to coerce many commands into changing values for you.
Specifically, it is most helpful to use ? and EVAL to change data as well as

display it.

For example, if you want to see what is in register IFR, you can enter:

? IFR

? IFR++ Side effect: increments the contents of IFR by 1
eval ——IFR Side effect: decrements the contents of IFR by 1
?IFR=8 Side effect: sets IFR to 8
eval IFR/=2 Side effect: divides contents of IFR by 2
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Not all expressions have side effects. For example, if you enter ? IFR+4, the
debugger displays the result of adding 4 to the contents of IFR but does not
modify IFR’s contents. Expressions that have side effects must contain an as-
signment operator or an operator that implies an assignment. Operators that
can cause a side effect are:

= += = *= /=
%= &= N= = <<=
>>= ++ _—
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7.4 Managing Data in Memory

The most common way to observe memory contents is to view the display in
a Memory window. In mixed and assembly modes, the debugger displays the
default Memory window automatically (labeled Memory). You can open any
number of additional Memory windows to display different memory ranges.
Figure 7—1 shows the default Memory window.

Figure 7-1. The Default Memory Window

I MEMORY [_ (O] x]
Address: IDxDl —1 Enter an address here to change the
TODOTEREX KERR DX X RROORIER KKAAXERAXK | range shown in the window

BERRTODX FKEORDORDXOKX KERRXRMDOXX KX KD X
RRXDDDOECKX IXKXERRREXXKRAXKDOEEKX KX RRIDIXX
XHFRRODEX XAR KUK KRR XX EXEM@Q@(XA‘\ Scroll bar handle
EXOKEK BRSO XXXE I XX KX X MR RIOOANKX LI

Z Data
Addresses

The amount of memory that you can display in a Memory window is limited by
the size of the window (which is limited only by your monitor’s screen size).

The debugger allows you to change the memory range displayed in the
Memory window and to open additional Memory windows. The debugger also
allows you to change the values at individual locations; for more information,
see section 7.3, Basic Methods for Changing Data Values, on page 7-5.

Changing the memory range displayed in a Memory window

To change the memory range displayed in a Memory window, enter a hnew
starting address in the Address field of the Memory window, as shown in
Figure 7—1. If you want to specify a hex address, be sure to prefix the address
number with Ox; otherwise, the debugger treats the number as a decimal
address.

You can also change the display of any data-display window—including the
Memory window—by scrolling through the window’s contents. In the Memory
window, the scroll bar handle is displayed in the middle of the scroll bar (see
Figure 7-1). The middle of memory contents is defined as the most recent
starting address that you entered in the Address field of the Memory window
or with the MEM command (described on page 11-31). You can scroll up or
down to see 1K bytes of memory on either side of the current starting address.
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Opening an additional Memory window

To open an additional Memory window, use the MEM command. The syntax
for this command is:

mem expression [, [display format] [, window name] ]

[ The expression represents the address of the first entry in the Memory
window. The end of the range is defined by the size of the window: to show
more memory locations, make the window larger; to show fewer locations,
make the window smaller.

The expression can be an absolute address, a symbolic address, orany C
expression. Here are some examples:

B Absolute address. Suppose that you want to display data memory
beginning from the very first address. You might enter this command:

mem 0x0

Memory window addresses are shown in hexadecimal format. If you
want to specify a hex address, be sure to prefix the address number
with 0x; otherwise, the debugger treats the number as a decimal ad-
dress.

B Symbolicaddress. You can use any defined C symbol as an expres-
sion parameter. For example, if your program defined a symbol
named SYM, you could enter this command:

mem &SYM
Prefix the symbol with the & operator to use the address of the symbol.
Bl Cexpression . If you use a C expression as a parameter, the debug-

ger evaluates the expression and uses the result as a memory ad-
dress:

mem SP — ARO + label

[ The display format parameter is optional. When used, the data is dis-
played in the selected format, as shown in Table 7-1 on page 7-20.

(1 Use the window name parameter to name the additional Memory window.
The debugger appends the window name to the Memory window label. If
you do not supply a name, the debugger does not open a new window; it
simply updates the default Memory window to reflect the changes.
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Displaying memory contents while you are debugging C

If you are debugging C code in auto mode, you do not see a Memory window—
the debugger does not show the Memory window in the C-only display. How-
ever, there are several ways to display memory in this situation.

Note:

If you want to use the contents of an address as a parameter, be sure to prefix
the address with the C indirection operator, *.

a

If you have only a temporary interest in the contents of a specific memory
location, you can use the ? command to display the value at this address.
For example, if you want to know the contents of memory location 26
(hex), you could enter:

? *0x26
The debugger displays the memory value in the display area of the Com-
mand window.

If you want to observe a specific memory location over a longer period of
time, you can display it in a Watch window. Use the Configure — Watch
Add... menu option to do this:

1) Inthe Expression field, enter *0x26 .

2) Inthe Format combo box, enter x - Hexadecimal.

3) Click OK.

The debugger displays the memory value in the Watch window.

You can also use the DISP command to display memory contents in a
Watch window. The Watch window shows memory in an array format with
the specified address as member [0]. In this situation, you can also use
casting to display memory contents in a different numeric format:

disp *(float *)0x26
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Saving memory values to a file

Sometimes it is useful to save a block of memory values to a file. You can use
the File - Save -~ Memory menu option to do this; the files are saved in COFF
format.

1)

From the File menu, select Save - Memory. This displays the Save
Memory to COFF File dialog box:

Save Memory to COFF File m |

Address I “ T Enter the first address
of the block that you
want to save.

Fage I 1|
| Enter the memory
page of the block.
Length I T Enteralength, in
words, of the block.
Filerame I —_

Enter a file name for
the saved block.

k. I Cancel | Help

2)

3)

4)

5)

6)

7-10

In the Address field, enter the first address in the block that you want to
save. To specify a hex address, prefix the address number with 0x; other-
wise, the debugger treats the number as a decimal address.

In the Page field, enter a 1-digit number that identifies the type of memory
(program or data) that the address occupies:

Use this value as the page

To identify this page . . . parameter . . .
Program memory 0
Data memory 1

In the Length field, enter a length, in words, of the block. This parameter
can be any C expression.

In the Filename field, enter a name for the saved block of memory. If you
do not supply an extension, the debugger adds a .obj extension.

Click OK.
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For example, to save the values in data memory locations 0x0000—0x003F to
a file named memsave.obj, you could enter:

Save Memory to COFF File |

Hddress I':"'C':I

Page I':I

Length I':'?'C1 0

Filenarne Imemsave.nhi

] I Cancel | Help

The value of the Length field is measured in words and data memory locations
are measured in bytes. For this example, you must enter a length of words to
equal 0x40 bytes (0x0000—0x0040).

To reload memory values that were saved in a file, use the File - Load - Load
Program menu option.
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Filling a block of memory

Sometimes it can be useful to fill an entire block of memory at one time with
a particular value. You can fill a block of memory, word by word, with the
Configure - Memory Fill - Fill Word.

1)

From the Configure menu, select Memory Fill - Fill Word. This displays
the Fill Memory dialog box:

T - |

Address Il T Enter the first address

of the block that you
want to fill.

Fage I 4]
| Enter the memory

page of the block.

Length I 1]
Enter a length, in
words, of the block.

Data I -

k. I Cancel | Help

Enter the data value
that you want to use.

2)

3)

4)

5)

6)

7-12

In the Address field, enter the first address in the block that you want to
fill. To specify a hex address, prefix the address number with Ox; other-
wise, the debugger treats the number as a decimal address.

In the Page field, enter a 1-digit number that identifies the type of memory
(program or data) that the address occupies:

Use this value as the page

To identify this page . . . parameter . . .
Program memory 0
Data memory 1

In the Length field, enter a length, in words, of the block.

In the Data field, enter a value that you want placed in each word in the
block.

Click OK.
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For example, to fillmemory locations 0x1100-0x113B with the value OXABCD,
you could enter:

Fill memory m |

Address |n=<1 T

Page I1

Length IUHf

Data |DHah':d

k. I Cancel | Help

If you want to check whether memory has been filled correctly, you can change
the Memory window display to show the block of memory beginning at memory
address 0x1100:

5 MEMORY [_ O x|
Address: [0x1100 ~ Change the Memory display
TOPOTEEEX KKXDOTOOOBODO0RNEX DOGREEXAX K | by entering a new address.

BRIV KHRODEKX KHRRXXXDXX KX MK X
RRRDBOECKX XKXHRRREXXKRAXXMPECKX KBKXRRIOIXX
AR XEEHAXXXXX &KK&E&)&)@XXEXE’@@@Q@KX_I
IXEXBXRLR RN X XX XE XXX XK KK MK X B ROOANKX ;I

You can also use the debugger to fill a block of memory byte by byte with the
Configure - Memory Fill - Fill Byte menu option.

1) From the Configure menu, select Memory Fill - Fill Byte. This displays the
Fill Memory Byte dialog box.

2) Inthe Address field, enter the first address in the block that you want to
fill. To specify a hex address, prefix the address number with Ox; other-
wise, the debugger treats the number as a decimal address.

3) Inthe Length field, enter a length, in bytes, of the block.

4) In the Data field, enter a value that you want placed in each byte in the
block.

5) Click OK.
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7.5 Managing Register Data

In mixed and assembly modes, the debugger maintains a CPU window that
displays the contents of individual registers.

B cru !EI!!!

G 00 AL 00000174

BZ 00 BHL 00000174

PC 0080 SE 05in

AR0 4545 LRI fiff ecistor comtont

: ARZ  00fd AR3  fiff egister contents

E;ﬂﬁm' AR4  fiff ARG  fdff

ARG 5al? AR7  ffff

BE 0000 BRC 0000

RSA 0000 REZ 0000

STO 1000 ST1 6900

IHR 0000 IFR 0000

T 0000 TRN 0000

PHST  £fcll XPC 0

DHR 0 EEC 127

The debugger provides commands that allow you to display and modify the
contents of specific registers. You can use the data-management commands
orthe debugger’s overwrite editing capability to modify the contents of any reg-
ister displayed in the CPU or Watch window. For more information, see sec-
tion 7.3, Basic Methods for Changing Data Values, on page 7-5.

Displaying register contents

7-14

The main way to observe register contents is to view the display in the CPU
window. You can rearrange the registers in the CPU window to display the
ones that you are most interested in at the top of the CPU window. To do so,
drag and drop the registers to the desired location in the CPU window.

In addition to the CPU window, you can observe the contents of selected regis-
ters by using the ? (evaluate expression) command or the Configure - Watch
Add menu option:

[ Ifyou have only a temporary interest in the contents of a register, you can
use the ? command to display the register’s contents. For example, if you
want to know the contents of IFR, you could enter:

? IFR

The debugger displays IFR’s current contents in the display area of the
Command window.
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[ Ifyouwantto observe aregister over a longer period of time, you can use
the Configure - Watch Add menu option to display the register in a Watch
window. For example, if you want to observe the interrupt flag register
(IFR), you would fillin the Expression and Registers box fields as shown:

rWalue

Expression: I|FH

Global variables: |_STACK_SIZE =]
Local variables: I i LI
Static: vaniables: I LI
Begisters: IFR -

Format: Im

Lahel Ilntenupt Flag Register

Window name: I LI

oK I Apply | Cloze I Help |

This adds the IFR to the Watch window in hexadecimal format and labels it
as Interrupt Flag Register. The register’s contents are continuously up-
dated, just as if you were observing the register in the CPU window.

When you are debugging C in auto mode, the ? command and the
Configure — Watch Add menu option are useful because the debugger does
not show the CPU window in the C-only display.
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7.6 Managing Data in a Watch Window

7-16

The debugger does not maintain a dedicated window that tells you about the
status of all the symbols defined in your program. Such a window might be so
large that it would not be useful. Instead, the debugger allows you to open a
Watch window that shows you how program execution affects specific expres-
sions, variables, registers, or memory locations. You can choose which ones
you want to observe. You can also use the Watch window to display members
of complex, aggregate data types, such as arrays and structures.

B watch !EIH
Variable= | Values |
Label pc 00007adc — Current value
=X} 00005844
# puzzl Qooosebn
b15 0000=918

The debugger displays a Watch window only when you specifically request a
Watch window.

Remember, you can use the data-management commands or the debugger’s
overwrite editing capability to modify the contents of any value displayed in the
Watch window. For more information, see section 7.3, Basic Methods for
Changing Data Values, on page 7-5.
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Displaying data in a Watch window

Select a data format
for the watched item
(optional).

Assign a label to the
watched item (optional).

To display a value in the Watch window, follow these steps:

1) Fromthe Configure menu, select Watch Add. This displays the Watch Add

Y N |

dialog box:

Enter the item that

Y alue 1 L — you want to watch.
Expression: I
Select a global
Global variables; I ——_wl"”" variable to watch.
Local wariables: | —EI—‘~/ tSoeleatl:ttc'?i1 local variable
watch.
Static waniables: I \vl\
) [ |———— Select a static
Registers: I :l' variable to watch.
Format: I vI [ Select aregister
- ' to watch.

Label: I
Window name: I

o]

Enter a name for a

new Watch window
(optional).
| Cloze I |

—

Apply Help

2)

3)

4)

In the Expression field, enter the item that you want to watch. The expres-
sion can be any C expression, including an expression that has side ef-
fects. Also, you can select a global variable, local variable, static variable,
or register to watch.

If you want to use the contents of an address as a parameter, be sure to
prefix the address with the C indirection operator (*). For example, you
could enter this value in the Expression field:

*0x26

If you want to change the data format for the watched item, select the for-
mat you want to use from the Format drop list. The format field is optional.

If youwantto assign a label for the watched item, use the Label field. If you
leave the Label field blank, the debugger displays the expression, vari-
able, or register as the label.
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5) If you wantto open a new Watch window, enter a name for the new Watch
window in the Window name field. This field is optional. When you enter
a window name, the debugger appends the window name to the Watch
window label. If you do not supply a name, the debugger adds the item to
the default Watch window.

6) Click Apply. Whenyou have entered the last expression, variable, or regis-
ter that you want to watch, click OK.

After you open a Watch window, executing Configure - Watch Add and using
the same window name adds additional values to the Watch window. You can
open as many Watch windows as you need by using unique window names.

Displaying additional data

When you use the Watch window to view structures, pointers, or arrays, you
can display the additional data (the data pointed to or the members of the array
or structure) by clicking the box icon next to the watched item:

¥ walch [_ [O] x|
Variables | Values

bigl {...}

ZEZT 1...F

Click this icon to display the
contents of the array.

E®watch [_ [O] x|

Variables | Values
B bigl i}
bl -1
b2 1]
b3 a
b4 -1
bE -1
al [...]
a2 {...7
g3 O=ffffffff
ZEZ 1000

O ]

You can also display additional data by selecting an item and pressing .
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Deleting watched values

To delete an entry from a Watch window, follow these steps:

1) Select the item in the Watch window that you want to delete.
2) Press (DELETE).

If you want to close a Watch window and delete all of the items in that window
in a single step, use the WR (watch reset) command. The syntax is:

wr [ {*| window name} ]

The optional window name parameter deletes a particular Watch window;
* deletes all Watch windows.

Note:

The debugger automatically closes any Watch windows when you execute
File -~ Load - Load Program, File - Load - Program Symbols, the LOAD
command, or the SLOAD command.
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7.7 Displaying Data in Alternative Formats

By default, all data is displayed in its natural format. This means that:

(1 Integer values are displayed as decimal numbers.

(1 Floating-point values are displayed in floating-point format.

(1 Pointers are displayed as hexadecimal addresses (with an 0x prefix).
(1 Enumerated types are displayed symbolically.

However, any data displayed in the Command, Memory, or Watch window can
be displayed in a variety of formats.

Changing the default format for specific data types

To display specific types of data in a different format, use the SETF command.
The syntax for this command is:

setf [data type, display format |

The display format parameter identifies the new display format for any data of
type data type. Table 7-1 lists the available formats and the corresponding
characters that can be used as the display format parameter.

Table 7-1. Display Formats for Debugger Data
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Display Format Parameter || Display Format Parameter
Default for the data type * Octal o]
ASCII character (bytes) c Valid address p
Decimal d ASCII string S
Exponential floating point e Unsigned decimal u
Decimal floating point f Hexadecimal X
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Table 7-2 lists the C data types that can be used for the data type parameter.
Only a subset of the display formats applies to each data type, so Table 7-2
also shows valid combinations of data types and display formats.

Table 7-2. Data Types for Displaying Debugger Data

Valid Display Formats

Data Type c d o x e f p s u DefaultDisplay Format

char v VoYY v ASCII (c)

uchar v vV v Decimal (d)

short v vV v Decimal (d)

int v vV v Decimal (d)

uint v vV v Decimal (d)

long v vV v Decimal (d)

ulong v vV v Decimal (d)

float v vV Exponential floating point (e)
double v vV Exponential floating point (e)
ptr v v v oV Address (p)

Here are some examples:

(] To display all data of type short as an unsigned decimal, enter:

setf short, u

[0 To return all data of type short to its default display format, enter:

setf short, *

[J To list the current display formats for each data type, enter the SETF

command with no parameters:

setf
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The display should look something like this:

A» Command [_ O] x|

Type Format Defaults ;I

char : ASCII

uchar : Un=z=igned decimal
int : Decimal

uint  Unzigned decimal
short : Decimal

uszhort: Uns=igned decimal
long  © Decimal

ulong © Un=igned decimal
float | Ezxponential floating point
double:

ptr . Hexadecimal

| | »

Command: ==

[ To reset all data types back to their default display formats, enter:
setf *

Changing the default format with data-management commands

7-22

You can also use the Configure — Watch Add menu option, the Watch window
context menu, and the ?, MEM, WA, and DISP commands to show data in al-
ternative display formats. (The ? and DISP commands use alternative formats
only for scalar types, arrays of scalar types, and individual members of aggre-
gate types.)

Each of these commands has an optional display format parameter that works
in the same way as the display format parameter of the SETF command.

When you do not use a display format parameter, data is shown in its natural
format (unless you have changed the format for the data type with SETF).
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Here are some examples:

[ To display memory contents in octal, enter:
mem 0x0,0

(] To watch the PC in octal, from the Format drop list, select o - Octal:

- Value

E rpression: IF'E

Local vanables:

Global wariables: [
|
|

L] [

Stalic vanables:

Reqisters: - l
Fomat: Io - Octal Vl

Label: I

window name: I d

aK I Apply | Close | Help |

(1 To change the format of the PC in the Watch window, follow these steps:

1)
2)

3)

4)

In the Watch window, select PC.
Right click the mouse to bring up the Watch window context menu.

From the context menu, select Display Format. A submenu of data
formats appears.

From the submenu, select the format in which you want the PC to
display.

B watch !EI B
Yariables Yalues

v Allow Docking |

Hide
Mew Watch Variable
© - Character

+ Float In Main Window d- Decimal .
v ¥ - Hexadecimal

o - Octal

u - Unsigned decimal
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The valid combinations of data types and display formats listed for SETF also
apply to the data displayed with ?, MEM, Configure — Watch Add, WA, and
DISP. For example, if you want to use display format e or f, the data that you
are displaying must be of type float or type double. Additionally, you cannot use
the s display format parameter with the MEM command.



Chapter 8

Profiling Code Execution

The profiling environment is a special debugger environment that provides a
method for collecting execution statistics about specific areas in your code.
These statistics give you immediate feedback on your application’s perfor-
mance.

Topic Page
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Overview of the Profiling Environment

8.1 Overview of the Profiling Environment

8-2

The profiling environment builds on the same intuitive interface available in the
basic debugging environment and has these additional features:

4

More efficient code. Within the profiling environment, you can quickly
identify busy sections in your programs. This helps you to direct valuable
development time toward optimizing the sections of code that most dra-
matically affect program performance.

Statistics on multiple areas.  You can collect statistics about individual
statements in disassembly or C, about ranges in disassembly or C, and
about C functions. When you are collecting statistics on many areas, you
can choose to view the statistics for all the areas or a subset of the areas.

Comprehensive display of statistics.  The profiler provides all the infor-
mation you need for identifying bottlenecks in your code:

B The number of times each area was entered during the profiling
session

B The total execution time of an area, including or excluding the execu-
tion time of any subroutines called from within the area

B The maximum time for one iteration of an area, including or excluding
the execution time of any subroutines called from within the area

Statistics may be updated continuously during the profiling session or at
selected intervals.

Configurable display of statistics. Display the entire set of data, or
display one type of data at a time. Display all the areas you are profiling,
or display a selected subset of the areas.

Visual representation of statistics. ~ When you choose to display one
type of data at a time, the statistics are accompanied by histograms for
each area, showing the relationship of each area’s statistics to those of the
other profiled areas.

Disabled areas. In addition to identifying areas that you can collect
statistics on, you can also identify areas that you do not want to affect the
statistics. This removes the timing impact from code such as a standard
library function or a fully optimized portion of code.
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8.2 Overview of the Profiling Process

A profiling strategy

Profiling consists of five simple steps:

Step 1

Enter the profiling environment. See Entering the Profiling Envi-
ronment, page 8-4.

Step 2 v

Identify the areas of code where See Defining Areas for Profiling,
you want to collect statistics. page 8-5.

Sep 3 Vi

Identify the profiling session See Defining a Stopping Point,
stopping points. page 8-15.

Step 4 Vi

Begin profiling. See Running a Profiling Ses-
sion, page 8-17.

Step 5 <>

View the profile data. See Viewing Profile Data,
page 8-20.

Note:

When you compile a program that will be profiled, you must use the —g and
the —as compiler shell options. The —g option includes symbolic debugging
information; the —as option ensures that you will be able to include ranges
as profile areas. For more information on these options, see the
TMS320C54x C Compiler User’s Guide.

Here is a suggestion for a basic approach to profiling the performance of your
program.

1)
2)
3)
4)

Mark all the functions in your program as profile areas.
Run a profiling session; find the busiest functions.

Unmark all the functions.

Mark the individual lines in the busy functions and run another profiling
session.
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8.3 Entering the Profiling Environment

To enter the profiling environment, select Profile Mode from the Tools menu.

Some restrictions apply to the profiling environment:

4
4

4

The debugger is always in mixed mode.

Command, Disassembly, File, and Profile are the only windows available;
additional windows, such as a Watch window, cannot be opened.

The profiling environment supports only a subset of the debugger
commands. Table 8-1 lists the debugger commands that can and cannot

be used in the profiling environment.

Table 8-1. Debugger Commands That Can/Cannot Be Used in the Profiling Environment

8-4

Can be used

Cannot be used

Data-evaluation commands (such as ?
and EVAL)

Breakpoint commands
Memory-mapping commands

System commands (such as SYS-
TEM, TAKE, and ALIAS)

Windowing commands (such as SIZE,
MOVE, and ZOOM)

All run commands

Debugging mode commands (such as
ASM, C, and MIX)

Commands related to the Waitch,
Memory, or Calls window

Chapter 11, Summary of Commands, summarizes all of the debugger
commands and tells you whether a command is valid in the profiling envi-

ronment.
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8.4 Defining Areas for Profiling

Within the profiling environment, you can collect statistics on three types of
areas:

(1 [Individual lines in C or disassembly
[ Rangesin C or disassembly
(1 Functionsin C only

To identify any of these areas for profiling, mark the line, range, or function. You
can disable areas so that they do not affect the profile data, and you can reen-
able areas that have been disabled. You can also unmark areas that you are
no longer interested in.

Using the mouse is the simplest way to mark, disable, enable, and unmark
areas. A dialog box also supports these and more complex tasks.

The following subsections explain how to mark, disable, reenable, and unmark
profile areas by using the mouse or the dialog box. For restrictions on profiling
areas, see page 8-12.

Marking an area with a mouse

Marking an area qualifies it for profiling so that the debugger can collect timing
statistics about the area.

Remember, to display C code, use the File -~ Open menu option or the FUNC
command; to display disassembly, use the DASM command.

Notes:
1) Marking anareain C does notmark the associated code in disassembly.

2) Areas can be nested; for example, you can mark a line within a marked
range. The debugger reports statistics for both the line and the function.

3) Ranges cannot overlap, and they cannot span function boundaries.
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To mark an area with the mouse, follow these steps:

1) Inthe File or Disassembly window, click once to the left of the line that you
want to mark or to the left of the first line of the range that you want to mark:

Click next to the line that
you want to mark.

™ Dizazsembly

Addres/ev./lr-'c ;I
18 fc00 RET =]
119 7718 c_dint00: STH #0011dh, 5P
011b this ADDM Q03ffth, *=(SP})
0lle c&fd ANDH Offf=sh, #(5P) |
0121 £7hE SSBXE SHEM
0122 t7be SSEX CFL
0123 £020 LD #00173h,0. 4 il

When you click once next to a line, a mouse icon appears, telling you that
you need to click one more time:

™ Disassembly

Address: [pc

A mouse icon
tells you that you
need to click one

0118 fc=00 RET
0119 77148 c_int00: STH

more time. B & ZODM
0ile toid ANDH
0121 £7b SSBX
0122 £7bs SSBYX
0123 £020 1D

2) Choose to mark a single line or a range:

J To mark asingle line, click the mouse icon. This turns the mouse icon
into a green right arrow:

™ Disaszembly

Address: |1:u:

0118 fc00 RET
0119 7718 c_int00: STH

A green right arrow
tells you that this
line is marked and
enabled.

LF 0116 Bhid A
01lle G8fs ANDH
0121 f7bsA SSBX
0122 i7be SSBX
0123 f0z0 o
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[ Tomarkarange, click the last line of the range that you want to mark.
This changes the mouse icon on the first line of the range into a green
arrow. The entire range is marked with two green right arrows that are
connected:

This range is marked and enabled.

F 113

0119
01l1lb
0lle
0121
n1zz2
0123

™ Disaszembly

Address:|pc

f=00
7718
Ghid
GE8L8
f7bE
f7he
t020

c_int00: STH #0011dh.5F
ADDY O03ffh, =(5F)

ANDM  0fffeh,=(SP) —
SSBX  SHM
SSBX  CFL
1D #00173h,0,4 ]

You can also use the mouse to mark a functionin C code. To do so, follow these

steps:

1) Inthe File window, click next to the statement that declares the function
that you want to mark.

2) When you see the mouse icon, click again to mark and enable the C
function. A green arrow appears, indicating that the function is marked.

Note:

In the profiling environment, if you try to mark a line or function by double-
clicking next to the statement that you want to mark, the debugger sets a soft-
ware breakpoint instead of marking the line or function. To mark a function,
click once. If you are marking a line and you see the mouse icon, click again.

If you are not in the profiling environment, single-clicking next to a line or
function sets a software breakpoint.
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Marking an area with a dialog box

You can use a dialog box to mark areas for profiling. To do so, follow these
steps:

1) Open the Profile Marking dialog box by using one of these methods:

[J From the Tools - Profile menu, select Select Areas.
[ From the context menu for the Profile window, select Select Areas.

This displays the Profile Marking dialog box:

If you select Lines, enter an absolute address,
C expression, assembly label, or line number.

If you select Ranges, enter a start and
end value as absolute addresses, C
expressions, assembly labels, or line
numbers.

Select to mark a single line,
arange, or a C function.

Prohle Marking

— Area Marking ,
~ Lewvel — Area | 7
— 0 Lines,  Stat | | \
Select C or (Ol '
Assembly level. O Aczambly t ) Ranges, St End: I
™ Bath — (% Functions
Al areas
Module: I vI b ark I Enable |
You can selecta __— . .
specific filename. Function: IN"'I'&'; ;I Hnmark | Disable |
Cloze | Help |

You can select a specific
function name.

2) Inthe Level box, select C or Assembly.

3) Inthe Area box, select Lines, Ranges, or Functions. See Table 8-2 for a
list of valid combinations.



Defining Areas for Profiling

4) Depending on what you select in step 3, do one or more of the following:

[J Next to Lines, enter an absolute address, C expression, assembly
label, or line number. If you are entering an absolute address, be sure
to prefix it with Ox.

(1 Nextto Ranges, enter a Start and an End value as absolute address-
es, C expressions, assembly labels, or line numbers.

(1 From the Module combo box, select a specific filename.
(1 From the Function combo box, select a specific function name.

See Table 8-2 for a list of valid combinations.
5) Click Mark.

6) Click Close to close the dialog box.

Table 8-2. Using the Profile Marking Dialog Box to Mark Areas
(a) Marking lines

To mark this area... If C level is selected... If Assembly level is selected...
By line number, address (] Select a module name. 1 Inthe Area box, select Lines.
(1 Inthe Area box, select Lines. [ Next to Lines, specify an absolute
(O Next to Lines, specify a line address, a C expression, or an
number. assembly label
All lines in a function (1 Select a function name. [ Select a function name.
[ Inthe Area box, select Lines. [ Inthe Area box, select Lines.

(b) Marking ranges

To mark this area... If C level is selected... If Assembly level is selected...
By line numbers, addresses [ Select a module name. (1 Inthe Area box, select Ranges.
(1 Inthe Area box, select Ranges. (1 Nextto Ranges, specify a Startand
(O Nextto Ranges, specify a Startline an End value. Use an absolute
number and an End line number. address, a C expression, or an

assembly label for each.

(c) Marking functions

To mark this area... If C level is selected... If Assembly level is selected...

By function name [ Select a function name. Not applicable
In the Area box, select Functions.

All functions in a module Select a module name. Not applicable

|
|
(1 Inthe Area box, select Functions.
U
|

All functions everywhere In the Area box, select Functions. Not applicable
Be sure that Function and Module

are set to N/A.
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Disabling an area

8-10

Attimes, itis useful to identify areas that you do not want to affect profile statis-
tics. To do this, disablethe appropriate area. Disabling effectively subtracts the
timing information of the disabled area from all profile areas that include or call
the disabled area. Areas must be marked before they can be disabled.

For example, if you have marked a function that calls a standard C function
such as malloc(), you may not want malloc() to affect the statistics for the call-
ing function. You could mark the line that calls malloc(), and then disable the
line. This way, the profile statistics for the function would not include the statis-
tics for malloc().

Note:

If you disable an area after you have already collected statistics on it, that
information will be lost.

The easiest way to disable an area is to click the green arrow(s) next to a
marked line, range, or function. When you do so, the arrow(s) becomes white:

This range is still marked, but it

is disabled.
M Disassembly | O] x|
Address: | ;l
XREHREBE 10801000 HOR X -]
F KEARRRDOOKX Dbk 825 MR XE XX DX BB X
0 § B XX DX KRRDOMKXEAXX
[ ROFOEX DR RS HYEEORK B RIDDOAK X
[ SERDOEEKX DD = HHEKRXOEKK GG BUR R B X iy
I BOODDOAKX Dk & SUBKXKXX KEXRDDORIXX
I BRSOt O BOBIKXX DRk x
S O cds HOE
IXORORDOEXX [ P XREX KBOGOERDEEXEXX _I

You can also disable an area by using the Profile Marking dialog box:

1) Open the Profile Marking dialog box by using one of these methods:

] From the Tools - Profile menu, select Select Areas.
[ From the context menu for the Profile window, select Select Areas.

This displays the Profile Marking dialog box.
2) Inthe Level box, select C, Assembly, or Both.

3) In the Area box, select Lines, Ranges, Functions, or All areas. See
Table 8-3 on page 8-13 for a list of valid combinations.



4)

5)
6)

Defining Areas for Profiling

Depending on what you select in step 3, do one or more of the following:

[J Next to Lines, enter an absolute address, C expression, assembly
label, or line number.

(1 Nextto Ranges, enter a Start and an End value as absolute address-
es, C expressions, assembly labels, or line numbers.

[ From the Module combo box, select a specific filename.
[0 From the Function combo box, select a specific function name.
See Table 8-3 for a list of valid combinations.

Click Disable.

Click Close to close the dialog box.

Reenabling a disabled area

When an area has been disabled and you would like to profile it once again,
you must enable the area. To reenable an area, click the white arrow(s) next
to marked line, range, or function; the area will once again be highlighted with
a green arrow.

You can also reenable an area by using the Profile Marking dialog box:

1)

2)
3)

4)

5)
6)

Open the Profile Marking dialog box by using one of these methods:

[ From the Tools - Profile menu, select Select Areas.
[0 From the context menu for the Profile window, select Select Areas.

This displays the Profile Marking dialog box.
In the Level box, select C, Assembly, or Both.

In the Area box, select Lines, Ranges, Functions, or All areas. See
Table 8-3 for a list of valid combinations.

Depending on what you select in step 3, do one or more of the following:

[0 Next to Lines, enter an absolute address, C expression, assembly
label, or line number.

(1 Next to Ranges, enter a Start and an End value as an absolute
address, C expression, assembly label, or line number.

(1 From the Module combo box, select a specific filename.
[ From the Function combo box, select a specific function name.
See Table 8-3 for a list of valid combinations.

Click Enable.

Click Close to close the dialog box.
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Unmarking an area

If you want to stop collecting information about a specific area, unmark it.

The easiest way to unmark an area is to double-click the green or white ar-
row(s) next to marked line, range, or function. This unmarks the line, range,
or function.

You can also unmark an area by using the Profile Marking dialog box:

1)

2)

3)

4)

5)

6)

Open the Profile Marking dialog box by using one of these methods:

] From the Tools - Profile menu, select Select Areas.
] From the context menu for the Profile window, select Select Areas.

In the Level box, select C, Assembly, or Both.

In the Area box, select Lines, Ranges, Functions, or All areas. See
Table 8-3 for a list of valid combinations.

Depending on what you select in step 3, do one or more of the following:

[ Next to Lines, enter an absolute address, C expression, assembly
label, or line number.

[ Nextto Ranges, enter a Start and an End value as absolute address-
es, C expressions, assembly labels, or line numbers.

1 From the Module combo box, select a specific filename.
[ From the Function combo box, select a specific function name.
See Table 8-3 for a list of valid combinations.

Click Unmark.

Click Close to close the dialog box.

Restrictions on profiling areas

8-12

The following restrictions apply to profiling areas:

a

4

Anarea cannotbegin or end in the delay slot of a load instruction (emulator
only).

An area cannot begin in the delay slot of a branch instruction.

An area can end in the last delay slot of a branch instruction but cannot
end in any other delay slot of a branch instruction.
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Table 8-3. Disabling, Enabling, Unmarking, or Viewing Areas

(a) Disabling, enabling, unmarking, or viewing lines

To identify this area... If the C level is selected... If the Assembly level is selected... If the Both level is selected...
By line number, (1 Select a module name. 1 Inthe Area box, select Lines. Not applicable
addresst (1 Inthe Area box, select Lines. 1 Next to Lines, specify an abso-

(O Next to Lines, specify a line lute address, a C expression, or

All lines in a function

All lines in a module

All lines everywhere

Ud o od

number.

Select a function name.
In the Area box, select Lines.

Select a module name.
In the Area box, select Lines.

In the Area box, select Lines.
Be sure that Function and
Module are set to N/A.

an assembly label.

Select a function name.
In the Area box, select Lines.

Select a module name.
In the Area box, select Lines.

In the Area box, select Lines.
Be sure that Function and
Module are set to N/A.

U
a
U
U
U
a

Select a function name.
In the Area box, select Lines.

Select a module name.
In the Area box, select Lines.

In the Area box, select Lines.
Be sure that Function and
Module are set to N/A.

oD Uo oo

 You cannot specify line numbers or addresses when using the Profile View dialog box.

(b) Disabling, enabling, unmarking, or viewing ranges

To identify this area... If the C level is selected... If the Assembly level is selected... If the Both level is selected...
By line numbers, [ Select a module name. 1 Inthe Area box, select Ranges. Not applicable
addressest (O Inthe Areabox, select Ranges. [] Next to Ranges, specify a Start

[ Nextto Ranges, specify a Start and an End value as absolute ad-

All ranges in a function

All ranges in a module

All ranges everywhere

U o od

line number and an End line
number.

Select a function name.
In the Area box, select Ranges.

Select a module name.
In the Area box, select Ranges.

In the Area box, select Ranges.
Be sure that Function and
Module are set to N/A.

dresses, C expressions, or as-
sembly labels.

Select a function name.
In the Area box, select Ranges.

Select a module name.
In the Area box, select Ranges.

In the Area box, select Ranges.
Be sure that Function and
Module are set to N/A.

U
a
U
U
|
U

Select a function name.
In the Area box, select Ranges.

Select a module name.
In the Area box, select Ranges.

In the Area box, select Ranges.
Be sure that Function and
Module are set to N/A.

o Uo oo

T You cannot specify line numbers or addresses when using the Profile View dialog box.
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Table 8-3. Disabling, Enabling, Unmarking, or Viewing Areas (Continued)

(c) Disabling, enabling, unmarking, or viewing functions

To identify this area...

If the C level is selected...

If the Assembly level is selected...

If the Both level is selected...

By function name

All functions in a
module

All functions every-
where

U
U

Lo

Select a function name.
In the Area box, select Func-
tions.

Select a module name.
In the Area box, select Func-
tions.

In the Area box, select Func-
tions.

Be sure that Function and
Module are set to N/A.

Not applicable

Not applicable

Not applicable

Not applicable

oo

Select a module name.
In the Area box, select Func-
tions.

In the Area box, select Func-
tions.

Be sure that Function and
Module are set to N/A.

(d) Disabling, enabling, unmarking, or viewing all areas

To identify this area...

If the C level is selected

If the Assembly level is selected

If the Both level is selected

All areas in a function

All areas in a module

All areas everywhere

a

Ul o O

Select a function name.
Inthe Area box, select All areas.

Select a module name.
Inthe Area box, select All areas.

Inthe Area box, select All areas.
Be sure that Function and
Module are set to N/A.

U0 oUo oo

Select a function name.
In the Area box, select All areas.

Select a module name.
In the Area box, select All areas.

In the Area box, select All areas.
Be sure that Function and
Module are set to N/A.

U0 Uo oo

Select a function name.
Inthe Area box, select All areas.

Select a module name.
Inthe Area box, select All areas.

Inthe Area box, select All areas.
Be sure that Function and
Module are set to N/A.
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8.5 Defining a Stopping Point

Before you run a profiling session, you mustidentify the point where the debug-
ger should stop collecting statistics. By default, C programs contain an exit
label, and this is defined as the default stopping point when you load your pro-
gram. (You can delete exit as a stopping point, if you choose.) If your program
does not contain an exit label, or if you prefer to stop at a different point, you
can use a software breakpoint to define another stopping point. You can set
multiple breakpoints; the debugger stops at the first one it finds.

Even though no statistics can be gathered for areas following a breakpoint, the
areas will be listed in the Profile window.

Note:

You cannot set a software breakpoint on a statement that has already been
defined as a part of a profile area.

Setting and clearing a software breakpoint in the profiling environment is simi-
lar to setting and clearing a software breakpoint in the basic debugging envi-
ronment. For more information about setting and clearing software
breakpoints, see section 6.7 on page 6-14.

Setting a software breakpoint

To set a breakpoint, double-click next to the statement in the Disassembly or
File window where you want the breakpoint to occur.

You can also set a breakpoint using the Breakpoint Control dialog box:

1) Open the Breakpoint Control dialog box by using one of these methods:

(O Click the Breakpoint Dialog icon on the toolbar:

E

[ From the Configure menu, select Breakpoints.

2) Inthe Addressfield of the Breakpoint Control dialog box, enter an absolute
address, any C expression, the name of a C function, or an assembly
language label.

3) Click Add. The new breakpoint appears in the breakpoint list.

4) Click Close to close the Breakpoint Control dialog box.
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Clearing a software breakpoint

8-16

To clear a breakpoint, double-click the breakpoint symbol (#) in the File or
Disassembly window.

You can also clear a breakpoint by using the Breakpoint Control dialog box:

1) Open the Breakpoint Control dialog box by using one of these methods:

[ Click the Breakpoint Dialog icon on the toolbar:

=

(g From the Configure menu, select Breakpoints.
2) Select the address of the breakpoint that you want to clear.
3) Click Delete. The breakpoint is removed from the breakpoint list.

4) Click Close to close the Breakpoint Control dialog box.
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8.6 Running a Profiling Session

Once you have defined profile areas and a stopping point, you can run a profil-
ing session. You can run two types of profiling sessions:

[ A full profile collects a full set of statistics for the defined profile areas.

[ A quick profile collects a subset of the available statistics (it does not
collect exclusive or exclusive max data, which are described in section 8.7
on page 8-20). This reduces overhead because the debugger does not
have to track entering/exiting subroutines within an area.

Running a full or a quick profiling session
To run a profiling session, follow these steps:

1) Open the Profile Run dialog box by using one of these methods:

[ Click the Run icon on the toolbar:

(0 From the Debug menu, select Run.
[ Press &.
This displays the Profile Run dialog box:

Profile Run [ x | |

— Fun kMethod

. % Full, all fields
Select the type of profiling . o
session that you want to & Quick, no exclusive fields

perform. {0 Besume, [ Clear data

Often Mever
Dizplay R ate: l‘..|||||||||||

o
Slide the frequency bar to .
specify how often the Start Point: Il LI\
display is updated.
Click this arrow to choose

| oK I Canicel | Help | from a list of starting points.

2) Inthe Run Method box, select the type of profiling session that you want
to perform: Full or Quick.
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For Help, press F1

3)

4)

5)

Slide the Display Rate frequency bar to specify how often the display is
updated.

You can choose a Display Rate from Often to Never. A Display Rate of
Never causes the profiler to display profiling information only when the
profiling session is complete.

In the Start Point field, enter the starting point for the profiling session. The
starting point can be alabel, a function name, or a memory address. If you
specify a memory address, be sure to prefix the address with 0x.

You can choose from a list of starting points by clicking on the arrow at the
end of the Start Point field.

Click OK.

After you click OK, your program restarts and runs to the defined starting
point . You can tell that the debugger is profiling because the status bar
changes to Target: Profiling, as shown here.

Target: Prafiling l_ /A
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Profiling begins when the starting point is reached and continues until a stop-
ping point is reached or until you halt the profiling session by doing one of the
following:

4

J
J

Click the Halt icon on the toolbar:
Ed
From the Debug menu, select Halt!.

Press (€s0).



Resuming a profiling session that has halted

Running a Profiling Session
To resume a profiling session that has halted, follow these steps:

1) Open the Profile Run dialog box by using one of these methods:
[ Click the Run icon on the toolbar:

=|
(1 From the Debug menu, select Run.
(] Press &®.

This displays the Profile Run dialog box:

Profile Run m |
Run Method

£ Full, all fields

To resume a profiling

{7 Quick, no exclusive fields
Resume, [ Clear dats
session that has halted, Often
select Resume. Display A ate: \
o —

Slide the scale bar to
specify how often the

display is updated.

Mewver

Start Paint: I

| To clear out previously

collected profile data,

select Clear data.
;l\
Click this arrow to choose
Ok I Cancel | Help | from a list of starting points.
2) In the Run Method box, select Resume.
3)

the Run Method box.

If you want to clear out the previously collected data, select Clear data in

profiling session is complete.
5)

4) Slide the Display Rate scale to specify how often the display is updated.
You can choose a Display Rate from Often to Never. A Display Rate of

Never causes the profiler to display profiling information only when the

Inthe Start Point field, enter the starting point for the profiling session. The
starting point can be a label, a function name, or a memory address. If you

specify a memory address, be sure to prefix the address with 0x.
end of the Start Point field.
6) Click OK.

You can choose from a list of starting points by clicking on the arrow at the

Profiling Code Execution

8-19



Viewing Profile Data

8.7 Viewing Profile Data

The statistics collected during a profiling session are displayed in the Profile
window. Figure 8-1 shows an example of this window.

Figure 8-1. An Example of the Profile Window

[t Profile [ _ [O] x|
Type | Area Name Count Inclusiwve Incl-Hax Exclusive Excl-Max
C Function £10) 4 638 8638 105 3z
Z Function f£20) 4 13980 8384 114 3z
C Function £30} 4 13980 5384 116 3z
C Function mainf) 1 26547 26547 36 36
Profile areas Profile data

The example in Figure 8—1 shows the Profile window with some default condi-
tions:

[ Column headings show the labels for the default set of profile data,
including Count, Inclusive, Incl-Max, Exclusive, and Excl-Max.

[ The data is sorted on the address of the first line in each area.
[ All marked areas are listed, including disabled areas.

You can modify the Profile window to display selected profile areas or different
data; you can also sort the data differently. The following subsections explain
how to do these things.
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Viewing different profile data

By default, the Profile window shows a set of statistics labeled as Count, Inclu-
sive, Incl-Max, Exclusive, and Excl-Max. The Address field, which is not part
of the default statistics, can also be displayed. Table 8—4 describes the statistic
that each field represents.

Table 8-4. Types of Data Shown in the Profile Window

Label Profile Data

Count The number of times a profile area is entered during a session

Inclusive The total execution time (cycle count) of a profile area, including the execution time
of any subroutines called from within the profile area

Incl-Max The maximum inclusive time for one iteration of a profile area

(inclusive maximum)

Exclusive

Excl-Max
(exclusive maximum)

Address

The total execution time (cycle count) of a profile area, excluding the execution time
of any subroutines called from within the profile area

In general, the exclusive data provides the best statistics for comparing the execution
time of one profile area to another area.

The maximum exclusive time for one iteration of a profile area

The memory address of the line. If the area is a function or range, the Address field
shows the memory address of the first line in the area.

In addition to viewing this data in the default manner, you can view each of
these statistics individually. The benefit of viewing them individually is that in
addition to a cycle count, you are also supplied with a percentage indication
and a histogram.

To view the fields individually, click the Area Name column heading in the Pro-
file window.

Click the Area Name column heading in the Profile window to
change the type of data displayed

[ Profile

Type | Area Name Inclu=sive
C Function main() 26547
C Function t203 13980
Z Function 3¢ 13980
C Function £f1() 8638
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When you click the Area Name column heading in the Profile window, fields
are displayed individually in the order shown in Figure 8-2.

Figure 8-2. Cycling Through the Profile Window Fields
Co‘unt +—
Inclusive
Incl-:Max
Exclusive
Ech:-Max
Add‘ress

Default ——

Note:  Exclusive and Excl-Max are shown only when you run a full profile.

One advantage of using the mouse is that you can change the display while
you are profiling.

You can also use the Profile View dialog box to select the field you want to dis-
play. To do so, follow these steps:

1) Open the Profile View dialog box by using one of these methods:

[J From the Tools - Profile menu, select Change View.
[ From the context menu for the Profile window, select Change View.

This displays the Profile View dialog box.

2) Inthe Display Field box, select the data field that you want to display:

Dizplay Field

Al fields -]

it
[hizluzive

[Mizluizive, masimun
Excluzive
Ewcluzive, mawimum
Address

Al fields

3) Click OK.
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Viewing Profile Data

By default, the data displayed in the Profile window is sorted according to the
memory addresses of the displayed areas. The area with the least significant
address is listed first, followed by the area with the next least significant
address, etc. When you view fields individually, the data is automatically sorted
from highest cycle count to lowest (instead of by address).

To sort the data on any of the data fields, follow these steps:

1) Open the Profile View dialog box by using one of these methods:

[ From the Tools - Profile menu, select Change View.
[ From the context menu for the Profile window, select Change View.

This displays the Profile View dialog box.

2) Inthe Sort Field box, select the data field that you want to sort on:

Sart Field
[rata

Inclusive, masimum
Erchizive
Exclusive, maximum
Address

D ata

3) Click OK.

For example, to sort all the data on the basis of values of the Inclusive field,
select Inclusive in the Sort Field box. The area with the highest Inclusive field
displays first, and the area with the lowest Inclusive field displays last. This ap-
plies even when you are viewing individual fields.
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Viewing different profile areas

By default, all marked areas are listed in the Profile window. You can modify
the window to display selected areas. To do this, follow these steps:

1)

Open the Profile View dialog box by using one of these methods:

(g From the Tools - Profile menu, select Change View.
[J From the context menu for the Profile window, select Change View.

This displays the Profile View dialog box.

Select to show C data, Select to show line areas, range
assembly data, or both. areas, function areas, or all areas.
Profile Yiew [ x| |
~ Dizplay Figld————————— — Dizplay Filter
- Lewvel Area
&) fieldz )
o 7 Lines
. " Assembly © Ranges -+
~ Sort Field ' Functions
¥ Bath
Data j & Al areas
Module: IN-"-"l"- ;H
Functior: IN#.-‘i'-. ;{
Defaultz | | ] I Cancel | Help

2)
3)

4)

5)
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To reset the Profile window to its You can select a specific filename
default settings, click Defaults. or function name to filter on.

In the Level box, select C, Assembly, or Both.

In the Area box, select Lines, Ranges, Functions, or All areas. See
Table 8-3 on page 8-13 on for a list of valid combinations.

If you want to view areas within a specific file or function, do one of the fol-
lowing:

[ From the Module combo box, select a specific filename.
1 From the Function combo box, select a specific function name.

See Table 8-3 on page 8-13 for a list of valid combinations.

Click OK.
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If you want to reset the Profile window to its default characteristics, use the Pro-
file View dialog box (Profile - Change View). Click the Defaults button, then
click OK.

Interpreting session data

General information about a profiling session is displayed in the Command
window during and after the session. This information identifies the starting
and stopping points. It also lists statistics for three important areas:

(1 Run cycles shows the number of execution cycles consumed by the
program from the starting point to the stopping point.

(1 Profile cycles equals the run cycles minus the cycles consumed by
disabled areas.

[ Hitsshowsthe number of internal breakpoints encountered during the pro-
filing session.
Viewing code associated with a profile area

You can view the code associated with a displayed profile area. The debugger
updates the display so that the associated C or disassembly statements are
shown in the File or Disassembly window.

To select the profile area in the Profile window and display the associated
code, double-click the area that you want to display:

Double-click an area to display the associated code.

[l Profile

Tvpe | Area/ﬁame Count  Inclusive Incl-Ha=x Ezxclu=zive Excl-Hax
C Function £1{] 4 EREE 8638 105 3z
C Function £2{) 4 13980 8384 11a 3z
C Function £3() 4 13980 5384 116 3z
C Function mainf) 1 26547 26547 36 36

If the area is a function name, the debugger opens a File window and displays
that function:

wﬁ* tailrec.c

TRRRTT

{
ooo13 1if{l=) return:

ooni4 printf ("f2 Xd-n".=); -
oools £3(x-1}:

gools 3

00017 ]
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If the area is in disassembly code, the debugger displays that code in the
Disassembly window.

To view the code associated with another area, double-click another area.

If you are attempting to show disassembly, you might need to make several
attempts, because you can access program memory only when the target is
not running.
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8.8 Saving Profile Data to a File

You may want to run several profiling sessions during a debugging session.
Whenever you start a new profiling session, the results of the previous session
are lost. However, you can save the results of the current profiling session to
a system file.

The saved file contents are in ASCII and are formatted in exactly the same
manner as they are displayed (or would be displayed) in the Profile window.
The general profiling-session information that is displayed in the Command
window is also written to the file.

Saving the contents of the Profile window
To save the contents of the Profile window to a system file, follow these steps:

1) From the Tools - Profile menu, select Save View. This displays the Save
Profile View File dialog box:

Save Profile View File EHER |

Save in: I 5] zource

Flegane: | [ s |
Save as type: IF'n:ufiIe D&Files [%.prf] LI Cancel |

Enter a name for the file. Use a
.prf extension.

2) Inthe File name field, enter aname for the file. You can use a .prf extension
to identify the file as a profile data file.
3) Click Save.

This saves only the current view; if, for example, you are viewing only the
Countfield, then only that information is saved. If the file already exists, debug-
ger overwrites the file with the new data.
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Saving all data for currently displayed areas
To save all data for the currently displayed areas, follow these steps:

1) Fromthe Tools - Profile menu, select Save All. This displays the Save Pro-
file File dialog box.

2) Inthe File name field, enter aname for the file. You can use a .prf extension
to identify the file as a profile data file.

3) Click Save.

This saves all views of the data—including the individual count, inclusive,
etc.—with the percentage indications and histograms. If the file already exists,
debugger overwrites the file with the new data.
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Chapter 9

Monitoring Hardware Functions
with the Emulator Analysis Interface

The 'C54x has an on-chip analysis module that allows the emulator to monitor
hardware functions. Using the analysis module, you can count occurrences of
certain hardware functions or set hardware breakpoints on these occurrences.

You access the analysis features through dialog boxes described in this chap-
ter. These dialog boxes provide a transparent means of loading the special set
of pseudoregisters that the debugger uses to access the on-chip analysis
module.

Topic Page
9.1 Major Functions of the Analysis Module ~ ...................... 9-2
9.2 Overview of the Analysis Process — ........... ..., 9-4
9.3 Enabling the Analysis Module ........ ... ... ... . i, 9-5
9.4 Defining the Conditions for Analysis — ......................... 9-6
9.5 Running Your Program ... ..ttt e 9-16
9.6 Viewingthe AnalysisData .............ciiiiiiiiiiia, 9-17
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9.1 Major Functions of the Analysis Module

The 'C54x analysis module provides a detailed look into events occurring in
hardware, expanding your debugging capabilities beyond software break-
points. The analysis module examines 'C54x bus cycle information in real time
and reacts to this information through actions such as hardware breakpoints
and event counting. The analysis module allows you to:

[0 Count events. The analysis module has an internal counter that can
count nine types of events. You can count the number of times a defined
bus event or other internal event occurs during execution of your program.

Events that can be counted include:

B Data accesses H Interrupts or traps taken

B Program accesses B Returns from interrupts, traps, or calls
B CPU clock cycles H Instruction fetches

H Calls taken H Branches taken

H Pipeline clocks
You can count only one event at a time.

[ Set hardware breakpoints. You can also set up the analysis module to
halt the processor during execution of your program. The events that
cause the processor to stop are called break events. You can define a
break event as one or more of the following conditions:

B Data accesses H Interrupts or traps taken

l Discontinuity B Returns from interrupts, traps, or calls
M Program accesses B Pipeline clock

H Calls taken B Branches taken

B Event counter passing 0
M Low levels on EMUO/1 pins (EMUO and EMU1)

Hardware break events allow you to set breakpoints in ROM as well as set
separate breakpoints on program and data accesses. In addition, any of
the debugger’s basic features available with software breakpoints can
also be used with hardware breakpoints. As a result, you can take advan-
tage of all the step and most of the run commands.



Major Functions of the Analysis Module

(] Setglobal breakpoints with EMUO/1 pins.  In a system of multiple 'C54x
processors connected by EMUO/1 (emulation event) pins, setting up the
EMUO/1 pins allows you to create global breakpoints. Whenever one pro-
cessor in your system reaches a breakpoint (software or hardware), all
processors in the system can be halted.

In addition to setting global breakpoints, you can set up the EMUO/1 pins to
take advantage of the emulator’s external counter. The external counter
keeps track of the internal counter; each time the internal counter passes
0, a signal is sent through the EMUO/1 pins, incrementing the external
counter.

[J Track the PC discontinuity stack. Discontinuity occurs when the
addresses fetched by the debugger become nonsequential as a result of
loading the PC (through branches, calls, or return instructions, for exam-
ple) with new values.

You can view these values through the PC discontinuity stack and easily
track the progress of your program to see exactly how the debugger
reached its current state.
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9.2 Overview of the Analysis Process

Completing an analysis session consists of four simple steps:

Enable the analysis module. See Enabling the Analysis Mod-
ule, page 9-5.

il

Identify the events you want to See Defining the Conditions for

track. Analysis, page 9-6.

Run your program. See Running Your Program,
page 9-16.

View the analysis data. See Viewing the Analysis Data,
page 9-17.
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9.3 Enabling the Analysis Module

When the debugger comes up, analysis is disabled by default. To begin track-
ing system events, you must explicitly enable analysis by selecting Enable
Events on the Tools - Analysis menu. When you select Enable Events, a
check mark appears next to the menu item, indicating analysis is enabled. To
disable analysis, select Enable Events again, and the check mark disappears,
indicating analysis is disabled.

When analysis is disabled, all the events you previously enabled remain
unchanged. You can simply reenable analysis and use the events you already
defined.

During a single debugging session, you may want to change the parameters
of the analysis module several times. For example, you may want to define
new parameters such as data bus accesses, tracking CPU clock cycles, etc.
To do this, you must open the individual dialog boxes, deselect any previous
events, and select the new events you want to track.

Note:

You must enable the analysis module only once during a debugging session.
Itis not necessary to enable the analysis module each time you run your pro-
gram.
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9.4 Defining the Conditions for Analysis

The analysis module detects hardware events and monitors the internal sig-
nals of the processor according to the parameters you define that count events

or halt the processor.

You must define the conditions the analysis module must meet to track a par-
ticular event. To do this, select the events you want to track by enabling the
appropriate conditions in the Analysis Events dialog boxes. To bring up the
Analysis Events dialog boxes, select the Setup Events... option found on the

Tools - Analysis menu.

Figure 9—1. Analysis Events Dialog Boxes

Analysis break events tab

Analyzis Events

Analysis count events | Analysiz break events I Emulatar Fins I

Emulator pins tab

r Select an event to court

& Program Bus 1 0 Call taken 0 Instruction fetch
 Program Bus 2 7 Branch taken 7 Pipeline clock
& DataBus 0 Intenmupt/Trap taken € CPU clock
Analysis count © Retum taken
events tab
r Program Busz 1
Address: IUxffff [ Extended Address  Page: I
@ deeess O Read O Wwiite O Fetch
r Program Bus 2
Address: IUxffff [ Extended Address  Page: I
@ deeess O Read O Wwiite O Fetch
rData or /0 Bu:
@ DataBus 10 Bus
Enables and
disables the tddiess: |Ouff Value: | Dulff Mask: |
Program ® Access O Read O Wiite
window

¥ Break <0 |nternal Counter: |855351

[T Program Window

o]

Cahcel

Help
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Counting events

The analysis module’s internal counter counts bus events and detects other
internal events. This counter keeps track of how many times an event occurs.
The Analysis count events dialog box allows you to count two basic types of
events:

[ Simple events
(] Bus address accesses

Figure 9-2 shows the Analysis count events dialog box and the types of events
that you can select. To count any of the events, simply select that event. You
can count only one type of event at a time.

Figure 9-2. The Two Basic Types of Events That Can Be Counted

Simple events

Analpsiz Events

Analysis count events | Analysis break events] Emulator Ping I

r Select an event to count

' Program Bus 1 O Cal takén 0 Instuction fetch
= Program Bus 2 £ Branch taken 7 Pipeline clock
@ Data Bus 0 Inkerupt/Trap taken O CPU clock
£ Retum taken
_ r Prograrm Bus 1
Address: IDxffff [T Extended Address  Page: I

Bus address @ fccess O Read O wiite O Fetch

accesses
r~ Program Bus 2
Address: IDxffff [T Extended Address  Page: I
@ sccesr 0 Read 0 white O Fetch
rData or [/0 Bu:
@ DataBus 10 Bus
Address: IDKffff Walue: ID:-cffff b ask:

@ Access (0 Read €0 Wiite

V! Break <0 Intemal Counter: |85535|

[ Program ‘window

ak. I Cancel I Help |

To watch the progress of the event counter, view the status of the event in the
Analysis Statistics window.
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You can use event counting in one of two ways: you can either stop processing
after a certain number of events are detected, or you can count the number
of times a defined event occurs. To count the number of times an event occurs,
simply enable the event in the Analysis count events dialog box as shown in
Figure 9-2.

The analysis module has an internal counter that counts bus events as well
as detects other internal events. This counter keeps track of how many times
an event occurs. To stop after a certain number of events are detected, follow
these steps:

[ Specify the event you want to count
[ Enable the internal counter (Break < 0)
[ Load the counter with the number of events you want to count

The internal counter decrements each time the specified event is detected.

For example, you may want to follow the progress of branches taken during
execution of your program, but you may want the processor to stop after 100
branches have occurred. In this case, the counter is responsible for keeping
track of the branches taken and signaling the processor to stop after the 100th
branch event occurs. When the internal counter passes 0, the debugger halts
the processor. Figure Figure 9-3 illustrates how to count 100 branches and to
halt the processor on the 100th branch.
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Figure 9-3. Enabling the Event Counter

Analyziz Events m

Analysis count events | Analyzis break events I Ermulator Ping I

~ Select an event ta count
€ Program Buz 1  Calltaken € Instiuction fetch
& Program Busz 2  Pipeline clock
) Data Bug © Intemupt/Trap taken € CPU clock
) Retum taken
r Program Bus 1
Address: ID:-:ffff [T Estended Address  Page: I
Enabled @ fccess O Read O wiite € Feteh
event
r~ Program Bus 2
Address: ID:-:ffff [T Estended Address  Page: I
@ sccess O Read  Oowiie O Fatch
rData or 140 Bu
Count 100 @ Data Bus 10 Bus
branches
Aeldress: - [Dff Walug: [Duflt Mask: |
@ Access Fead O wiite

Enable event counter to / [ Break < 01 Internal Courter: I‘IDD

halt the processor when

the counter passes zero I Program windaw

ak. I Cancel | Help |

To watch the progress of the event counter, open the Analysis Statistics
window using the View menu. For more information on the Analysis Statistics
window, see Section 9.6 on page 9-17.
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Enabling the external counter

The emulator’'s external counter (clock) keeps track of the internal counter.
The internal counter is a 16-bit, count-down counter that can keep track of a
maximum of 65536 events. The external counter, however, is a 32-bit incre-
mental counter. Each time the internal counter passes 0, a signal sent through
the EMUO/1 pins increments the external counter. To use the emulator’s exter-
nal counter, simply select the External Clock checkbox in the Emulator Pins
dialog box.

Aarualtin cicdinl e | Ay binak iy | Ermidsmd Pini I
[ E
r
F Edwmal Jiock
[ 113 ] Lol Hain
! 1
Notes:

1) Enabling the external clock disables all internal clock options in the
Analysis break events and Analysis count events dialog boxes.

2) Enabling the external clock in the Emulator Pins dialog box carries the
following restrictions:

Bl Youcan enable only one external clock when you have multiple pro-
cessors (that are connected by their EMUO/1 pins) in a system.

B No other external devices can actively drive the EMUO/1 pins.
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Setting hardware breakpoints

You can set a hardware breakpoint, which halts the processor, on three types
of events:

[ The event counter passing 0
[0 Simple events
] Bus address accesses

You can select as many events as you want. To specify one or more events
on which to halt the processor, follow these steps:

1) From the Tools — Analysis menu, select Setup Events....

2) Selectthe Analysis break events tab from the Analysis Events dialog box.
The Analysis break events dialog box appears:

Simple events Event counter

Analyziz Events

Analysis count events | Analvsiz break events/| Emulator Pinz I

- Select break event(z] 7
V! Program Bus 1 V! Calltaken ¥ Pipeling clack
V' Program Bus 2 [V Branch taken ¥ EMUD driven low
[# Data Bus [ InteruptsTrap taken [~ EMUT driven law
[ Discontinuity [ Return taken i EE
P - Program Bus 1
Address: ID:-:ffff [ Estended Address  Page: I
Bus address @ Access O Read O wiite € Fetch
accesses
r~ Program Bus 2
Address: ID:-:ffff [ Estended Address  Page: I
@ Access O Read O wiite € Fetch
r Data or 140 Bu
) Data Bus 10 Bus
Address: IDxffff W alue: IDHffff Mask: I
@ fccess O Read O wirite

[ Pragram Wwindow

ak I Cancel | Help |

3) Selectthe event or events on which you want to set a hardware breakpoint
by clicking the check box(es) next to that event or events.
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The events selected cause the debugger to halt the processor whenever the
occurrence of a call taken, a branch taken, a pipeline clock, the EMUO pin
being driven low, or a program or data bus being accessed is detected.

If you want to enable a hardware breakpoint at a particular program or data
address, you can enter the address as a symbol or value in any format.

Setting up the event comparators

Break when a read
or write occurs at
address 0x0800 on
the data bus.

Look for read
or writes.
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The analysis module has separate event comparators for the program and
data buses. You can set up analysis to either count the number of accesses
to a certain bus address or halt the processor on accesses to a specified
address.

The program and data bus fields in the Analysis break events dialog box are
identical to the program and data bus fields in the Analysis count events dialog
box. As aresult, changing the values in these fields in either dialog box affects
both of these dialog boxes.

The program bus supports noninstruction read and write accesses and
instruction fetches. If you enable the Access qualifier, noninstruction reads
and writes are detected. If you enable the Fetch qualifier, only program fetches
are detected.

Similarly, if you select Data Bus, load the data address field with 0x0800 and
select Access in the Analysis break events dialog box, the processor halts
every time a read or write occurs on the data bus at address 0x0800:

Data or 1/0 Bus
& DataBus 10 Bus
Address: IUHUSUU Yalue: IUHffff Mask: I
& pccess (O Read (O wiite
[ Program Window
1] I Cancel | Help

Enabling one of the program or data bus comparators in the Analysis count
events dialog box allows you to count the number of accesses that are de-
tected or to stop processing after a certain number of accesses have occurred.
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In Figure 9—4, several events are enabled in the Analysis Break Events dialog
box, including the data bus; however, data and program bus accesses need
further qualification. They need:

[0 Address qualification
[0 Access qualification

For example, Read and My_Symbol, which are selected for the data bus, rep-
resent access and address qualifiers, respectively. They further define the
conditions necessary to halt the emulator.

Figure 9—-4. Enabling Break Events

Analpsiz Events m

Analysiz count events | Analyziz break events | Emulator Ping I

- Select break event(s)

V! Prograrn Bus 1 V! Calltaken ¥ Pipeling clock
V' Program Bus 2 ¥ Branch taken [~ EMUD driven low
¥ DataBus I Interupt/ Trap taken ¥ EMUT driven law
[ Dizcontinuity " Return taken [ Event counter < 0
r Program Bus 1
MIDKZDSD I Extended tddress Fage: I
Address / ) peocess 0 Read O white O Feteh
qua"fler \— Prograrn Bus 2
e —
Address: ID:-cffff [ Estended Address  Page: I
@ fccess O Read \ O wiite O Fetch
rData or 140 Bus
@ Data Bus 10 Bus
Address: IM_';'_S_'r'mbol e ID:-:ffff tazk: I
O Access 9 30 Wiite

[ Program window

QK I Cancel Help

Access qualifier

Address qualification allows you to enter an address expression (a specific ad-
dress, symbol, or function name). Access qualification allows you to track
reads, writes, both reads and writes (accesses), or program fetches to a single
address. In Figure 9-4, the debugger halts the processor any time a read from
the address at My_Symbol occurs.
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When the Program Window checkbox is selected, the debugger compares
only the values that occur in the logical window defined by program break-
points 1 and 2. The program breakpoint 1 address is the window start address
and the program breakpoint 2 address is the window end address. The result-
ing logical window represents the mask value that the debugger uses to check
for the data value.

If the mask value is 0, then any value in the given data address is trapped,
providing that the access type matches. If the mask value is 0xffff, then the
mask value is not used; when the data address value matches the specified
data value, the data breakpoint is trapped. Otherwise, the mask value and the
data value are used to continue checking for the desired data pattern accord-
ing to the following algorithm:

if (NOT( (data_bus XOR data_val) AND mask_val) )

{
data_break_point_found = TRUE ;

}

The data mask algorithm entails the following steps:

1) Findthe difference (exclusive OR) between the value on the data bus and
the data value specified.

2) Mask the result of step 1 to get the desired bits.

3) If the result of step 2 is 0, the desired data pattern was found,
else the data pattern was not found.



Defining the Conditions for Analysis

Setting up the EMUO/1 pins to set global breakpoints

To set the EMUO/1 pins to output, select the EMUO trigger out or EMUL trigger
out checkbox in the Emulator Pins dialog box.

By default, the EMUO/1 pins are set up as input signals; however, you can set
them up as output signals or trigger out whenever the processor is halted by
a software or hardware breakpoint. This is extremely useful when you have
multiple 'C54x processors in a system connected by their EMUO/1 pins.

Selecting EMUO/1 does not, however, automatically halt all processors in the
system. To do so, you must enable the EMUOQ/1 driven-low condition in the
Analysis break events dialog box. For example, if you have a system consist-
ing of two processors connected by their EMUO pins and you want to halt both
processors when this pin is driven low, you must enable the EMUO driven low
option in the Analysis break events dialog box of one of the processors, as
shown in Figure 9-5.

Figure 9-5. Setting Up Global Breakpoints on a System of Two ‘C54x Processors

Analysis count events | Analpsis break events | Emulator Pins |

r Select break event(z]

I~ Frogram Bus 1 I Call taken - Fipeline clock
[ Program Bus 2 [ Branch taken [+ EMUD driven low
[ DataBus [ Interupt/ Trap taken [ EMUT driven low
I~ Digcontinuity ™ Return taken [~ Event counter < 0
rProgram Bus 1
Address; IUxffff [ Extended Address  Page: I
@ Access (0 Read O wiite ¢ Fetch
r Program Bus 2
Address: IDxffff [ Extended Addrezs Page: I
& fccess O Read O Wiite 0 Fetch
rDataor /0 Bu:
%) DataBus 10 Bus
Address: |UHUBUU Walue: | Duffff h ask: I

& Access O Read O Wiite

[ Program window

k. I Cancel I Help I

When processor 1 halts, its EMUO signal halts processor 2. Setting up each
processor in this way creates a global breakpoint so that any processor that
reaches a breakpoint halts all other processors in the system.
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9.5 Running Your Program

Once you have defined your parameters, the analysis module can begin col-
lecting data as soon as you run your program. It will stop collecting data when
the defined conditions are met. The analysis module monitors the progress of
the defined events while your program is running.

Note:

The conditions for the analysis session must be defined before your analysis
session begins; you cannot change conditions during execution of your pro-
gram.

How to run the entire program
To run the entire program, use one of these methods:

[ Click the Run icon on the toolbar:

[ From the Debug menu, select Run.

Press (7).

[

[ From the command line, enter the RUN command. The format for this
command is:

run [expression]

You can use any of the debugger run commands (STEP, CSTEP, NEXT, etc.)
described in Chapter 6 except the RUNB (run benchmarks) or RUNF (run free)
command.

How the Run Benchmark (RUNB) command affects analysis

Running your program by selecting the Run Benchmarks option from the
Debug menu or entering the RUNB command from the command line disables
the current analysis settings and configures the counter to count CPU clock
cycles. When the processor is halted after a RUNB, the analysis registers are
restored to their original states.

The analysis module provides capabilities in addition to those provided by the
RUNB command. With the RUNB command you can count the number of CPU
clock cycles only during the execution of a specific section of code. However,
the analysis module not only allows you to count CPU clock cycles, it also
allows you to count other events.

9-16



Viewing the Analysis Data

9.6 Viewing the Analysis Data

You can monitor the status of the analysis module by checking the Analysis
Statistics window. This window displays an ongoing progress report of the
analysis module’s activity. Through this window, you can monitor the status of
the break events, the value of both the internal and external event counters,
and the values of the PC discontinuity stack. Figure 9—6 illustrates the Analysis
Statistics window.

Figure 9—6. Analysis Module View Window, Displaying an Ongoing Status Report
[ nabsisatisics __ MEIEA)

5T... Call.Progl.Data. Disc_ EMUO Prog?
PTO FBO linenumber : function name

{ PT1 cM? Iinenumber : function name
PT2 K80 linenumber : Funchtion name

ICLK 4095

\ \ Change of the

internal counter

Discontinuity
stack

Internal counter
Code

Interpreting the status field

Multiple events can cause the processor to halt at the same time; these events
are reflected in the ST field of the Analysis Statistics window. The ST field dis-
plays a list of the events that caused the processor to halt. If the analysis mod-
ule itself did not halt the processor, but something else (such as a software
breakpoint) did, then the status line displays “No event detected”.

Interpreting the discontinuity stack

The PC discontinuity stack allows you to see how the program reached its cur-
rent position. The Analysis Statistics window displays both the PC discontinu-
ity stack values and the corresponding C code. A program discontinuity occurs
when the program addresses fetched by the debugger become nonsequential
as a result of an action such as a branch or an interrupt.

The Analysis window has three fields that represent the PC discontinuity stack:

Analysis Field Description

PTO Displays the address of the current code segment.
PT1 Displays the address of the previous code segment.
PT2 Displays the address of the oldest code segment.
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The fields next to the PTO, PT1, and PT2 fields list the C code associated with
these addresses. This includes the function name and the line number within
the function that caused the discontinuity. If no corresponding C code exists,
the debugger displays “no function”. Clicking on any field in the PC discontinu-
ity stack causes the File and Disassembly windows to open (in the assembly
or mixed mode). The address for that field is displayed in the Disassembly win-
dow, while the associated C code is shown in the File window. This allows you
to easily track the PC discontinuity values back to their original source.

Interpreting the event counter
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You can watch the progress of the event counters in the Analysis Statistics win-
dow. The CLK field displays the internal and external counter values with the
appropriate prefix—I for internal, and X for external. The value shown next to
the internal event counter represents the difference from the last counter value
(delta). You can change the value of the internal counter by clicking on the ap-
propriate field and entering a new value.

Note:

When counting CPU clock cycles, the counter value reflects startup and
latency cycles.




Chapter 10

Using the Parallel Debug Manager

The TMS320C54x emulation system is a true multiprocessing debugging
system. It allows you to debug your entire application by using the parallel
debug manager (PDM). The PDM is acommand shell that controls and coordi-
nates multiple debuggers. This chapter describes the functions that you can
perform with the PDM.

See Chapter 2, Getting Started With the Debugger, for information about
invoking the PDM and debuggers.

Topic Page
10.1 Identifying Processors and Groups — .........couuiiennannnann.. 10-2
10.2 Sending Debugger Commands to One or More Debuggers ... 10-6
10.3 Running and Halting Code . ....... ..., 10-7
10.4 Entering PDM Commands  .........iitiiiiii i 10-9
10.5 Defining Your Own Command Strings — .............oouunn... 10-15
10.6 Entering Operating-System Commands  ..................... 10-16
10.7 Understanding the PDM’s Expression Analysis — ............. 10-17
10.8 Using System Variables .......... ... .. ... . i 10-18
10.9 Evaluating EXpressions . ... .ottt 10-21

10-1



Identifying Processors and Groups

10.1 Identifying Processors and Groups

You can send commands to an individual processor or to a group of proces-
sors. To do this, you must assign names to the individual processors or to
groups of processors. Individual processor names are assigned when you in-
voke the individual debuggers; you can assign group names with the SET
command after the individual processor names have been assigned.

Note:

Each debugger that runs under the PDM must have a unique processor
name. The PDM does not keep track of existing processor names. When you
send acommand to a debugger, the PDM validates the existence of a debug-
ger invoked with that processor name.

Assigning names to individual processors
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You must associate each debugger within the multiprocessing system with a
unigue name, referred to as a processor name. The processor name is used
for:

1 Identifying a processor to send commands to
[ Assigning a processor to a group

[1 Setting the default prompts for the associated debuggers. For example,
if you invoke a debugger with the processor name CPU_A, that debug-
ger’s prompt will be CPU_A>.

(1 Identifying the individual debuggers on the screen (Sun systems only).
The processor name that you assign appears at the top of the operating-
system window that contains the debugger. Additionally, if you turn one of
the windows into an icon, the icon name is the same as the processor
name that you assigned.

To assign a processor name, you can use the —n option when you invoke a de-
bugger. For example, to name one of the 'C54x processors CPU_B, you would
use the following command to invoke the debugger:

spawn emu54x —-n CPU_B

From this point on, whenever you needed to identify this debugger, you could
identify it by its processor name, CPU_B.

The processor name that you supply can consist of up to eight alphanumeric
characters or underscore characters and must begin with an alphabetic char-
acter. The name is not case sensitive. The processor name must match one
of the names defined in your board configuration file (refer to Appendix C, De-
scribing Your Target System to the Debugger).
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Identifying Processors and Groups

You can organize processors into groups by using the SET command to group
processors under one name. Each processor can belong to any group, all
groups, or a group of its own. Figure 10-1 (a) shows an example of processors
in a system, and Figure 10-1 (b)illustrates three examples of named groups.
GROUP1 contains two processors, GROUP2 contains four processors, and
GROUP3 contains five processors.

Figure 10-1. Grouping Processors

(a) All possible processors in a system

CPU_A CPU_B CPU_C CPU_D CPU_E
debugger debugger debugger debugger debugger
(b) Examples of how processors could be grouped
r == - r——————— | r——————— 1
| GROUP1 | | GROUP2 | | GROUP3 |
I CPU A | | CPU A | | CPU_A |
| debugger | | debugger | | debugger |
| CPU C [ CPU B [ CPU B |
| debugger | | debugger | | debugger |
———————— . ceup | | CPU_C |
: debugger : I debugger |
| CPU E | | CPU_D I
ebugger ebugger
| deb | | deb |
L—_ - | CPU_E |
| debugger |
D — _l
To define and manipulate software groupings of named processors, use the
SET and UNSET commands.
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Defining a group of processors
To define a group, use the SET command. The format for this command is:
set [group name [= list of processor names] |

This command allows you to specify a group name and the list of proces-
sors youwantin the group. The group name can consist of up to 128 alpha-
numeric characters or underscore characters.

For example, to create the GROUP1 group illustrated in Figure 10-1 (b),
you could enter the following on the PDM command line:

set GROUP1 = CPU_A CPU_C

The resultis a group called GROUP1 that contains the processors named
CPU_A and CPU_C. The order in which you add processors to a group is
the same order in which commands will be sent to the members of that

group.
Setting the default group

Many of the PDM commands can be sentto groups; if you often send com-
mands to the same group and you want to avoid typing the group name
each time, you can assign a default group.

To setthe default group, use the SET command with a special group name
called dgroup. For example, if you want the default group to contain the
processors called CPU_B, CPU_D, and CPU_E, enter:

set dgroup = CPU_B CPU_D CPU_E

The PDM automatically sends commands to the default group when you
do not specify a group name.

Modifying an existing group or creating a group based on another
group

Once you have created a group, you can add processors to it by using the
SET command and preceding the existing group name with a dollar sign
(%) in the list of processors. You can also use a group as part of another
group by preceding the existing group’s name with a dollar sign. The dollar
sign tells the PDM to use the processors listed previously in the group as
part of the new list of processors.

Suppose GROUPA contained CPU_C and CPU_D. If you wanted to add
CPU_E to the group, you would enter:
set GROUPA = $GROUPA CPU_E

After entering this command, GROUPA would contain CPU_C, CPU_D,
and CPU_E.
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If you decided to send numerous commands to GROUPA, you could make
it the default group:

set dgroup = $GROUPA

[ Listing all groups of processors
To list all groups of processors in the system, use the SET command with-
out any parameters:
set
The PDM lists all of the groups and the processors associated with them:

GROUP1 "CPU_ACPU_C”
GROUPA "CPU_C CPU_D CPU_FE"
dgroup "CPU_C CPU_D CPU_FE”"

You can also list all of the processors associated with a particular group by
supplying a group name:

set dgroup
dgroup "CPU_C CPU_D CPU_E”
(] Deleting a group

To delete a group, use the UNSET command. The format for this com-
mand is:

unset group name

You can use this command in conjunction with the SET command to re-
move a particular processor from a group. For example, suppose
GROUPB contained CPU_A, CPU_C,CPU_D, and CPU_E. Ifyouwantto
remove CPU_E, you can enter:

unset GROUPB
set GROUPB = CPU_A CPU_C CPU_D

If you want to delete all of the groups you have created, use the UNSET
command with an asterisk instead of a group name:

unset *

The asterisk does not work as a wild card.

Note:

When you use UNSET * to delete all of your groups, the default group
(dgroup) is also deleted. As a result, if you issue a command such as PRUN
and do not specify a group or processor, the command will fail because the
PDM cannot find the default group name (dgroup).
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10.2 Sending Debugger Commands to One or More Debuggers

The SEND command sends a debugger command to an individual processor
or to a group of processors. The command is sent directly to the command in-
terpreter of the individual debuggers. You can send any valid debugger com-

mand string.

The syntax for the SEND command is:

send [-r] [-g {group| processor name}] debugger command

[0 The —g option specifies the group or processor that the debugger com-
mand should be sent to. If you do not use this option, the command is sent

to the default group (dgroup).

(1 The —r (return) option determines when control returns to the PDM com-

mand line:

B Without—r , control is not returned to the command line until each de-
bugger in the group finishes running code. Any results that would be
printed in the COMMAND window of the individual debuggers will also
be echoed in the PDM command window. These results will be dis-

played by the processor. For example:

send ?pc
[CPU_C] 0x200A
[CPU_D] 0x2008

If youwant to break out of a synchronous command and regain control
ofthe PDM command line, press inthe PDMwindow. This
will return control to the PDM command line. However, no debugger

executing the command will be interrupted.

B With—r, control is returned to the command line immediately, evenif a
debugger is still executing a command. When you use —r, you do not
see the results of the commands that the debuggers are executing.

The —r option is useful when you want to exit from a debugger but not
from the PDM. When you send the QUIT command to a debugger or
group of debuggers without using the —r command, you will not be able
to enter another PDM command until all debuggers that QUIT was
sent to stop; the PDM waits for a response from all of the debuggers
that are quitting. By using —r, you can gain immediate control of the
PDM and continue sending commands to the remaining debuggers.

The SEND command is useful for loading a common object file into a group
of debuggers. For example, to load a file called test.out into the debuggers
contained in GROUP_A, you could use the following command:

send —g GROUP_A load test.out
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10.3 Running and Halting Code

The PRUN, PRUNF, and PSTEP commands synchronize the debuggers to
cause the processors to begin execution at the same real time.

[0 PRUNEF starts the processors running free, which means they are discon-
nected from the emulator.

[1J PRUN starts the processors running under the control of the emulator.

[0 PSTEP causes the processors to single-step synchronously through as-
sembly language code with interrupts disabled.

The formats for these commands are:

prunf  [-g {group | processor name}]

prun [-r] [-g {group | processor name}]
pstep [—g {group | processor name}] [count]

(1 The —g option identifies the group or processor that the command should
be sentto. If you do not use this option, the command is sent to the default

group (dgroup).

[ The —r (return) option for the PRUN command determines when control
returns to the PDM command line:

W Without —r , control is not returned to the command line until each
debugger in the group finishes running code. If you want to break out
of a synchronous command and regain control of the PDM command
line, press in the PDM window. This will return control to
the PDM command line. However, no debugger executing the com-
mand will be interrupted.

B With—r, control is returned to the command line immediately, evenif a
debugger is still executing a command. You can type new commands,
but the processors cannot execute the commands until they finish with
the current command; however, you can perform PHALT, PESC, and
STAT commands when the processors are still executing.

1 You can specify a count for the PSTEP command so that each processor
in the group will step for count number of times.

Note:

If the current statement that a processor is pointing to has a breakpoint, that
processor will not step synchronously with the other processors when you
use the PSTEP command. However, that processor will still single-step.
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Halting processors at

the same time

You can use the PHALT command after you enter a PRUNF command to stop
an individual processor or a group of processors (global halt). Each processor
in the group is halted at the same time. The syntax for the PHALT command
is:

phalt [—g {group | processor name}]

Sending ESCAPE to all processors

Finding the execution
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Use the PESC command to send the escape key to an individual processor
or to a group of processors after you execute a PRUN command. Entering
PESC s essentially like typing an escape key in all of the individual debuggers.
However, the PESC command is asynchronous; the processors do not halt at
the same real time. When you halt a group of processors, the individual pro-
cessors are halted in the order in which they were added to the group.

The syntax for this command is:

pesc [-g {group | processor name}]

status of a processor or a group of processors

The STAT command tells you whether a processor is running or halted. If a pro-
cessor is halted when you execute this command, then the PDM also lists the
current PC value for that processor. The syntax for the command is:

stat [-g {group | processor name}]

For example, to find the execution status of all of the processors in GROUP_A
after you have executed a global PRUN, enter:

stat —.g GROUP_A

After entering this command, you will see something similar to this in the PDM
window:

[CPU_C] Running

[CPU_D] Halted PC=201A
[CPU_E] Running
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10.4 Entering PDM Commands

The PDM provides a flexible command-entry interface that allows you to:

Execute PDM commands from a batch file

Record the information shown in the PDM display area
Conditionally execute or loop through PDM commands

Echo strings to the PDM display area

Pause command execution

Repeat previously entered commands (use the command history)

Uouooo

This section describes the PDM commands that you can use to perform these
tasks.

Executing PDM commands from a batch file

The TAKE command tells the PDM to execute commands from a batch file.
The syntax for the PDM version of this command is:

take batch filename

The batch filename must have a .pdm extension, or the PDM will not be able
to read the file. If you do not supply a pathname as part of the filename, the
PDM first looks in the current directory and then searches directories named
with the D_DIR environment variable.

The TAKE command is similar to the debugger version of this command (de-
scribed on page 11-53). However, there are some differences when you enter
TAKE as a PDM command instead of a debugger command.

[J Similarities. As with the debugger version of the TAKE command, you
can nest batch files up to 10 deep.

[ Differences. Unlike the debugger version of the TAKE command:

B There is no suppress-echo-flag parameter. Therefore, all command
output is echoed to the PDM window, and this behavior cannot be
changed.

B To halt batch-file execution, you must press instead of
ESC) .

B The batch file must contain only PDM commands (no debugger com-
mands).

The TAKE command is advantageous for executing a batch file in which you
have defined often-used aliases. Additionally, you can use the SET command
in a batch file to set up group configurations that you use frequently, and then
execute that file with the TAKE command. You can also put your flow-control
commands (described in Controlling PDM command execution on page
10-10) in a batch file and execute the file with the TAKE command.
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Recording information from the PDM display area

By using the DLOG command, you can record the information shown in the

PDM display area into a log file. This command is identical to the debugger

DLOG command described on page 11-20.

[0 To begin recording the information shown in the PDM display area, use:
dlog filename

This command opens a log file called filename that the information is
recorded into. If you plan to execute the log file with the TAKE command,
the filename must have a .pdm extension.

[ To end the recording session, enter:

dlog close

If necessary, you can write over existing log files or append additional informa-
tion to existing files. The extended format for the DLOG command is:

dlog filename[{a|w}]
The optional parameters control how the log file is created and/or used:

[ Appending to an existing file.  Use the a parameter to open an existing
file and append the information in the display area.

(O Writing over an existing file.  Use the w parameter to open an existing
file and write over the current contents of the file. This is the default action
if you specify an existing filename without using either the a or w options;
you will lose the contents of an existing file if you do not use the append
(a) option.

Controlling PDM command execution
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You can control the flow of PDM commands in a batch file or interactively. With
the IF/ELIF/ELSE/ENDIF or LOOP/BREAK/CONTINUE/ENDLOOP flow-
control commands, you can conditionally execute debugger commands or set
up a looping situation, respectively.

[ To conditionally execute PDM commands, use the IF/ELIF/ELSE/ENDIF
commands. The syntax is:

if expression
PDM commands
[elif expression
PDM commands]
[else

PDM commands]
endif
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B If the expression for the IF is nonzero, the PDM executes all com-
mands between the IF and the ELIF, ELSE, or ENDIF.

B The ELIF is optional. If the expression for the ELIF is nonzero, the
PDM executes all commands between the ELIF and the ELSE or
ENDIF.

B TheELSEisoptional. Ifthe expressions for the IF and ELIF (if present)
are false (zero), the PDM executes the commands between the ELSE
and the ENDIF.

(1 To setup alooping situation to execute PDM commands, use the LOOP/
BREAK/CONTINUE/ENDLOOP commands. The syntax is:

loop Boolean expression
PDM commands

[break]

[continue ]

endloop

The PDM version of the LOOP command is different from the debugger
version of this command (described on page 11-29). Instead of accepting
any expression, the PDM version of the LOOP command evaluates only
Boolean expressions. If the Boolean expression evaluates to true (1), the
PDM executes all commands between the LOOP and the BREAK, CON-
TINUE, or ENDLOORP. If the Boolean expression evaluates to false (0), the
loop is not entered.

B Theoptional BREAK command allows you to exit the loop without hav-
ing to reach the ENDLOOP. This is helpful when you are testing a
group of processors and want to exit if an error is detected.

B The CONTINUE command, which is also optional, acts as a goto and
returns command flow to the enclosing LOOP command. CONTINUE
is useful when the part of the loop that follows is complicated, and re-
turning to the top of the loop avoids further nesting.

You can enter the flow-control commands interactively or include the com-
mands in a batch file that is executed by the TAKE command. When you enter
LOOP or IF from the PDM command line, a question mark (?) prompts you for
the next entry:

PDM:11>>if $i > 10
?echo ERROR IN TEST CASE
?endif

ERROR IN TEST CASE

PDM:12>>
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The PDM continues to prompt you for input using the ? until you enter ENDIF
(for an IF command) or ENDLOOP (for a LOOP command). After you enter
ENDIF or ENDLOOP, the PDM immediately executes the IF or LOOP com-
mand.

If you are in the middle of interactively entering a LOOP or IF statement and
want to abort it, type ©.

You can use the IF/ENDIF and LOOP/ENDLOOP commands together to per-
form a series of tests. For example, within a batch file, you can create a loop
like the following (the SET and @ commands are described in section 10.8,
beginning on page 10-18):

seti=10 Set the counter (i) to 10.
loop $i >0 Loop while i is greater than 0.

test commands

if $k > 500 Test for error condition.

echo ERROR ON TEST CASE 8 Display an error message.
endif

@i=%i-1 Decrement the counter.
endloop

You can record the results of this loop in a log file (refer to page 10-10) to
examine which test cases failed during the testing session.

Echoing strings to the PDM display area
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You can display a string in the PDM display area by using the ECHO command.
This command is especially useful when you are executing a batch file or run-
ning a flow-control command such as IF or LOOP. The syntax for the command
is:

echo string
This displays the string in the PDM display area.

You can also use ECHO to show the contents of a system variable (system
variables are described in section 10.8):

echo $var_procl
34

The PDM version of the ECHO command works in exactly the same way as
the debugger version described on page 11-21 works, except that you can use
the PDM version outside of a batch file.
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Pausing command execution

Sometimes you may want the PDM to pause while it is running a batch file or
when itis executing a flow control command such as LOOP/ENDLOOP. Paus-
ing is especially helpful in debugging the commands in a batch file.

The syntax for the PAUSE command is:
pause

When the PDM reads this command in a batch file or during a flow control com-
mand segment, the PDM stops execution and displays the following message:

<< pause — type return >>

To continue processing, press &).

Using the command history

The PDM supports a command history that is similar to the UNIX command
history. The PDM prompt identifies the number of the current command. This
number is incremented with every command. For example, PDM:12>> indi-
cates that eleven commands have previously been entered, and the PDM is
now ready to accept the twelfth command.

The PDM command history allows you to reenter any of the last twenty com-
mands:

[J To repeat the last command that you entered, type:
I

(1 Torepeat any of the last twenty commands, use the following command:
'number

numberis the number of the PDM prompt that contains the command that
you want to re-enter. For example,

PDM:100>>echo hello
hello

PDM:101>>echo goodbye
goodbye

PDM:102>>1100

echo hello

hello

Notice that the PDM displays the command that you are re-entering.
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10-14

a

An alternate way to repeat any of the last twenty commands is to use:
Istring

This command tells the PDM to execute the last command that began with
string. For example,

PDM:103>>pstep —-g GROUPA
PDM:104>>send —-g GROUPA ?pc
[CPU_C] 0x2000

[CPU_D] 0x2004

PDM:103>>pstep —-g GROUPB
PDM:104>>send —g GROUPB ?pc
[CPU_A] 0x201A

[CPU_E] 0x2014

PDM:105>>1p

pstep —.g GROUPB

To see a list of the last twenty commands that you entered, type:
history

The command history for the PDM works differently from that of the debugger;
the and keys have no command-history meaning for the PDM.



Defining Your Own Command Strings

10.5 Defining Your Own Command Strings

The ALIAS command provides a shorthand method of entering often-used
commands or command sequences. The UNALIAS command deletes one or
more ALIAS definitions. The syntax for the PDM version of each of these com-
mands is:

alias [alias name [, "command string"]]
unalias {alias name | *}

The PDM versions of the ALIAS and UNALIAS commands are similar to the
debugger versions of these commands. You can:

(1 Include several commands in the command string by separating the indi-
vidual commands with semicolons

(1 Define parameters in the command string by using a percent sign and a
number (%1, %2, etc.) to represent a parameter whose value will be sup-
plied when you execute the aliased command

[ Listall currently defined PDM aliases by entering ALIAS with no parame-
ters

[ Find the definition of a PDM alias by entering ALIAS with only an alias-
name parameter

Nest alias definitions

(]

(1 Redefine an alias

(1 Delete a single PDM alias by supplying the UNALIAS command with an
alias name or delete all PDM aliases by entering UNALIAS *

Like debugger aliases, PDM alias definitions are lost when you exit the PDM.
However, individual commands within a PDM command string do not have an
expanded-length limit.

For more information about these features, see section 3.1, Defining Your
Own Command Strings.

The PDM version of the ALIAS command is especially useful for aliasing often-
used command strings involving the SEND and SET commands.

(1 You can use the ALIAS command to create PDM versions of debugger
commands. For example, the ML debugger command lists the memory
ranges that are currently defined. To make a PDM version of the ML com-
mand to list the memory ranges of all the debuggers in a particular group,
enter:

alias ml, "send —g %1 ml”
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You could then list the memory maps of a group of processors such as
those in group GROUPA:

ml GROUPA

The ALIAS command can be helpful if you frequently change the default
group. For example, suppose you plan to switch between two groups. You
can set up the following alias:

alias switch, "set dgroup $%1; set prompt %1”

The %1 parameter will be filled in with the group information that you enter
when you execute SWITCH. Notice that the %1 parameter is preceded by
adollar sign ($) to set up the default group. The dollar sign tells the PDM to
evaluate (take the list of processor names defined in the group instead of
the actual group name). However, to change the prompt, you do not want
the PDM to evaluate (use the processors associated with the group name
as the prompt)—you just want the group name. As a result, you do not
need to use the dollar sign when you want to use only the group name.

Assume that GROUP3 contains CPU_A, CPU_B, and CPU_D. To make
GROUP3 the current default group and make the PDM prompt the same
name as your default group, enter:

switch GROUP3

This causes the default group (dgroup) to contain CPU_A, CPU_B, and
CPU_D, and it changes the PDM prompt to GROUP3:x>>.

10.6 Entering Operating-System Commands

10-16

The SYSTEM command provides you with a method of entering operating-
system commands. The format for the PDM version of this command is:

system  operating-system command

The SYSTEM command is similar to the debugger’'s SYSTEM command (de-
scribed on page 3-5), but there are some differences.

a

Similarities. You can enter operating-system commands without having
to leave the primary environment (in this case, the PDM) and without hav-
ing to open another operating-system window.

Differences. Unlike the debugger version of the SYSTEM command:

B The PDM version of the SYSTEM command cannot be entered with-
out an operating-system command parameter. Therefore, you cannot
use the command to open a shell.

B There is no flag parameter; command output is always displayed in
the PDM window.



Understanding the PDM'’s Expression Analysis

10.7 Understanding the PDM’s Expression Analysis

The PDM analyzes expressions differently than individual debuggers do (ex-
pression analysis for the debugger is described in Chapter 12, Basic Informa-
tion About C Expressions). The PDM uses a simple integral expression ana-
lyzer. You can use expressions to cause the PDM to make decisions as part
of the @ command and the flow control commands (described on pages 10-19
and 10-10, respectively).

You cannot evaluate string variables with the PDM expression analyzer. You
can evaluate only constant expressions.

Table 10-1 summarizes the PDM operators. The PDM interprets the opera-
tors in the order in which they are listed in Table 10-1 (left to right, top to bot-
tom). In other words, () is first, * is second, / is third, and so forth.

Table 10-1. PDM Operators

Operator Definition Operator Definition

() take highest precedence * multiplication

/ division % modulo

+ addition (binary) - subtraction (binary)
<< left shift ~ complement

< less than > > right shift

> greater than <= less than or equal to
== is equal to >= greater than or equal to
& bitwise AND 1= is not equal to

| bitwise OR A bitwise exclusive-OR
| logical OR && logical AND
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10.8 Using System Variables

You can use the SET, @, and UNSET commands to create, modify, and delete
system variables. In addition, you can use the SET command with system-
defined variables.

Creating your own system variables

The SET command lets you create system variables that you can use with
PDM commands. The syntax for the SET command is:

set [variable name [= string] |

The variable name can consist of up to 128 alphanumeric characters or under-
score characters.

For example, suppose you have an array that you want to examine frequently.
You can use the SET command to define a system variable that represents
that array value:

set result = ar1[0] + 100

Inthis case, result is the variable name, and ar1[0] + 100 is the expression that
will be evaluated whenever you use the variable result.

Once you have defined result, you can use it with other PDM commands, such
as the SEND command:

send CPU_D ? $result

The dollar sign ($) tells the PDM to replace result with ar1[0] + 100 (the string
defined in result) as the expression parameter for the ? command. You must
precede the name of a system variable with a $ when you want to use the string
value you defined with the variable as a parameter.

You can also use the SET command to concatenate and substitute strings.

(1 Concatenating strings

The dollar sign followed by a system variable name enclosed in braces
({and }) tells the PDM to append the contents of the variable name to a
string that precedes or follows the braces. For example:

set k = Hel Set k to the string Hel.
set i = ${k}lo ${k}en Concatenate the contents of k before

lo and en, and set the result to i.
echo $i Show the contents of .
Hello Helen
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[J Substituting strings

You can substitute defined system variables for parts of variable names or
strings. This series of commands illustrates the substitution feature:

set err0 = 25 Seterr0 to 25.
setj=0 Setjto 0.
echo $err$j Show the value of $err$j — $err0 - 25.
25

Substitution stops when the PDM detects recursion (for example, $k = k).

Assigning a variable to the result of an expression

The @ (substitute) command is similar to the SET command. You can use the
@ command to assign the result of an expression to a variable. The syntax for
the @ command is:

@ variable name = expression

The following series of commands illustrates the differences between the @
command and the SET command. Assume that mask1 equals 36 and mask2

equals 47.
set mask3 = $maskl+$mask2 Set mask3 to the contents of maskl1
plus the contents of mask2.

echo $mask3 Show the contents of mask3.

36+47

@ mask3 = $maskl+$mask2 Set maska3 to the result of the
expression $maskl1+$mask2.

echo $mask3 Show the contents of mask3.

83

Notice the difference between the two commands. The SET command lets you
create system variables that you can use with PDM commands. The @ com-
mand evaluates the expression and assigns the result to the variable name.

The @ command is useful in setting loop counters. For example, you can ini-
tialize a counter with the following command:

@j=0
Inside the loop, you can increment the counter with the following statement:
@j=%j+1

Changing the PDM prompt

The PDM recognizes a system variable called prompt. You can change the
PDM prompt by setting the prompt variable to a string. For example, to change
the PDM prompt to 3PROCs, enter:

set prompt = 3PROCs
After entering this command, the PDM prompt will look like this: 3PROCs:x>>.
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Checking the execution status of the processors

In addition to displaying the execution status of a processor or group of proces-
sors, the STAT command (described on page 10-8) sets a system variable
called status.

(1 If all of the processors in the specified group are running, the status vari-
able is set to 1.

[ If one or more of the processors in the group is halted, the status variable
is setto 0.

You can use this variable when you want an instruction loop to execute until
a processor halts:

loop stat ==
send ?pc

Listing system variables

To list all system variables, use the SET command without parameters:
set
You can also list the contents of a single variable. For example,

set j
j "100”

Deleting system variables

To delete a system variable, use the UNSET command. The format for this
command is:

unset variable name

If you want to delete all of the variables you have created and any groups you
have defined (as described on page 10-4), use the UNSET command with
an asterisk instead of a variable name:

unset *

Note:

When you use UNSET * to delete all of your system variables and processor
groups, variables such as prompt, status, and dgroup are also deleted.
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10.9 Evaluating Expressions

The debugger includes an EVAL command that evaluates an expression (see
section 7.2, Basic Commands for Managing Data, for more information about
the debugger version of the EVAL command). The PDM has a similar com-
mand called EVAL that you can send to a processor or a group of processors.
The EVAL command evaluates an expression in a debugger and sets a vari-
able to the result of the expression. The syntax for the PDM version of the
EVAL command is:

eval [-g {group | processor name}] variable name=expression[, format]

(1 The —g option specifies the group or processor that EVAL should be sent
to. If you do not use this option, the command is sent to the default group

(dgroup).

(1 Whenyou send the EVAL command to more than one processor, the PDM
takes the variable name that you supply and appends a suffix for each pro-
cessor. The suffix consists of the underscore character (_) followed by the
name that you assigned the processor. That way, you can differentiate be-
tween the resulting variables.

(1 The expression can be any expression that uses the symbols described
in section 10.7.

(1 When you use the optional format parameter, the value that the variable
is set to will be in one of the following formats:

Parameter Format Parameter Format
* Default for the data type o] Octal
c ASCII character (bytes) p Valid address
d Decimal S ASCII string
e Exponential floating point u Unsigned decimal
f Decimal floating point X Hexadecimal

Suppose the program that CPU_A is running has two variables defined: j is
equal to 5, and k is equal to 17. Also assume that the program that CPU_B is
running contains variables j and k: j is equal to 12, and k is equal to 22.

set dgroup = CPU_A CPU_B

evalval =j+k
set
dgroup "CPU_A CPU_B"

val CPU_A 722"
val_CPU B "34”

Notice that the PDM created a system variable for each processor:
val_CPU_A for CPU_A and val_CPU_B for CPU_B.
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Chapter 11

Summary of Commands

This chapter describes the basic debugger and PDM commands and profiling
commands.

Topic Page
11.1 Functional Summary of Debugger Commands  ................ 11-2
11.2 Alphabetical Summary of Debugger and PDM Commands ... 11-10
11.3 Summary of Profiling Commands  .......................... 11-60
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11.1 Functional Summary of Debugger Commands

11-2

This section summarizes the debugger commands according to these catego-
ries:

[ Managing multiple debuggers. These commands allow you to group
debuggers, run code on multiple processors, and send commands to a
group of debuggers.

[0 Changing modes. These commands (listed on page 11-4) allow you to
switch freely between the debugging modes (auto, mixed, and assembly).

(1 Managing windows. These commands (listed on page 11-4) allow you
to make a window active and move or resize the active window.

(O Displaying and changing data. ~ These commands (listed on page 11-5)
allow you to display and evaluate a variety of data items.

[ Performing system tasks. These commands (listed on page 11-6) al-
low you to perform several system functions and provide you with some
control over the target system.

(1 Managing breakpoints. These commands (listed on page 11-7) provide
you with a command line method for controlling software breakpoints.

(O Displaying files and loading programs. These commands (listed on
page 11-4) allow you to change the displays in the File and Disassembly
windows and to load object files into memory.

[ Customizing the screen. These commands (listed on page 11-4) allow
you to customize the debugger display, then save and later reuse the
customized displays.

[ Memory mapping. These commands (listed on page 11-7) allow you to
define the areas of target memory that the debugger can access.

[ Running programs. These commands (listed on page 11-8) provide
you with a variety of methods for running your programs in the debugger
environment.

[ Profilingcommands. These commands (listed on page 11-9) allow you
to collect execution statistics for your code.
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Managing multiple debuggers

Use this See
To do this... command... page...
Use the command history ! 11-11
Assign a variable to the result of an expression @ 11-12
Define a custom command string alias 11-13
Record the information shownin PDM display area  dlog 11-20
Display a string to the PDM display area echo 11-21
Evaluate an expression in a debugger or group of  eval 11-22
debuggers and set a variable to the result
List available PDM commands help 11-25
View the description of a PDM command help 11-25
List the last 20 commands history 11-26
Conditionally execute PDM commands iflelif/else/endif  11-26
Loop through PDM commands loop/break/ 11-28

continue/

endloop
Pause the PDM pause 11-35
Halt code execution pesc 11-35
Global halt phalt 11-36
Run code globally prun 11-38
Run free globally prunf 11-39
Single-step globally pstep 11-39
Exit any debugger and/or the PDM quit 11-40
Send a command to an individual processor or a  send 11-44
group of processors
Change the PDM prompt set 11-45
Create your own system variables set 11-45
Define or modify a group of processors set 11-45
List all system variables or groups of processors set 11-45
Set the default group set 11-45
Invoke an individual debugger spawn 11-49
Find the execution status of a processor oragroup  stat 11-51
of processors
Enter an operating-system command system 11-52
Execute a batch file take 11-53
Delete an alias definition unalias 11-54
Delete a group or system variable unset 11-54
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Changing modes

Managing windows

Customizing the screen

Displaying files and loading programs

11-4

Use this See
To put the debugger in... command... page...
Assembly mode asm 11-13
Auto mode for debugging C code c 11-15
Mixed mode mix 11-32
Use this See
To do this... command... page...
Reposition a window move 11-33
Resize a window size 11-48
Make a window active win 11-58
Make a window as large as possible zoom 11-59
Use this See
To do this... command... page...
Change the command-line prompt prompt 11-38
Load and use a previously saved custom screen  sconfig 11-44
configuration
Save a custom screen configuration ssave 11-50
Use this See
To do this... command... page...
Display a text file in a File window file 11-23
Load an object file and its symbol table load 11-28
Modify disassembly with the patch assembler patch 11-34
Load only the object-code portion of an object file reload 11-40
Load only the symbol-table portion of an object file  sload 11-48
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Displaying and changing data

Use this See
To do this... command... page...
Evaluate and display the result of a C expression ? 11-10
Display C and/or assembly language code at a  addr 11-12
specific point
Display the Calls window calls 11-15
Display assembly language code at a specific  dasm 11-18
address
Display the values in an array or structure, or  disp 11-19
display the value that a pointer is pointing to
Evaluate a C expression without displaying the  eval 11-22
results
Display a specific line in the File window line 11-28
Display a specific C function func 11-24
Change the range of memory displayed in the mem 11-31
Memory window or display an additional Memory
window
Change the format for displaying data values setf 11-47
Display the current debugger version version 11-56
Continuously display the value of a variable, wa 11-56
register, or memory location within the Watch
window
Delete a data item from the Watch window wd 11-57
Show the type of a data item whatis 11-58
Delete all data items from the Watch window wr 11-59
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Performing system tasks

11-6

Use this See
To do this... command... page...
Define your own command string alias 11-13
Change the current working directory from within  cd, chdir 11-16
the debugger environment
Clear all displayed information from the display cls 11-16
area of the Command window
List the contents of the current directory or any  dir 11-18
other directory
Record the information shown in the display areaof  dlog 11-20
the Command window
Display a string to the Command window while  echo 11-21
executing a batch file
Display a help topic for a debugger command help 11-25
Conditionally execute debugger commands in a if/else/endif 11-27
batch file
Loop debugger commands in a batch file loop/endloop 11-29
Pause the execution of a batch file pause 11-35
Exit the debugger quit 11-40
Reset communication with the emulator reconnect 11-40
Reset the target system reset 11-41
Associate a beeping sound with the display of error  sound 11-49
messages
Enter any operating-system command or exitto a  system 11-52
system shell
Execute commands from a batch file take 11-53
Prompt before continuing a batch file when atarget  take_abort NO TAG
error is detected
Delete an alias definition unalias 11-54
Name additional directories that can be searched  use 11-55

when you load source files
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Managing breakpoints

Use this See
To do this... command... page...
Add a software breakpoint ba 11-14
Delete a software breakpoint bd 11-14
Display a list of all the software breakpointsthatare bl 11-14
set
Reset (delete) all software breakpoints br 11-15

Memory mapping

Use this See
To do this... command... page...
Initialize a block of memory word by word fill 11-23
Initialize a block of memory byte by byte fillb 11-24
Add an address range to the memory map ma 11-30
Enable or disable memory mapping map 11-30
Delete an address range from the memory map md 11-31
Display a list of the current memory map settings mi 11-32
Reset the memory map (delete all range defini- mr 11-33
tions)
Save a block of memory to a system file ms 11-33
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Running programs

11-8

Use this See
To do this.. command... page...
Single-step through assembly language or C code,  cnext 11-17
one C statement at a time; step over function calls
Single-step through assembly language or C code,  cstep 11-17
one C statement at a time
Run a program up to a certain point go 11-25
Halt the target system halt 11-25
Single-step through assembly language or C code;  next 11-34
step over function calls
Reset the target system reset 11-41
Reset the program to its entry point restart 11-41
Execute code in a function and return to the func-  return 11-41
tion’s caller
Run a program run 11-42
Run a program with benchmarking—count the  runb 11-43
number of CPU clock cycles consumed by the ex-
ecuting portion of code
Disconnect the emulator from the target system  runf 11-43
and run free
Single-step through assembly language or C code  step 11-51
Execute commands from a batch file take 11-53
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Functional Summary of Debugger Commands

All of the profiling commands can be entered from the Tools - Profile menu and
associated dialog boxes. In many cases, using the Tools - Profile menu and
dialog boxes is the easiest way to enter some of these commands. For this
reason and also because there are over 100 profiling commands, most of
these commands are not described individually in this chapter (as the basic

debugger commands are).

Listed below are some of the profiling commands that you might choose to
enter from the command line; these commands are also described in the
alphabetical command summary. The remaining profiling commands are
summarized in section 11.3, Summary of Profiling Commands, on page 11-60.

Use this See
To do this... command... page...
Run a full profiling session pf 11-35
Run a quick profiling session pPq 11-36
Resume a profiling session pr 11-37
Switch to profiling environment profile 11-37
Add a stopping point sa 11-43
Delete a stopping point sd 11-44
List all the stopping points sl 11-48
Delete all the stopping points sr 11-50
Save all the profile data to a file vaa 11-55
Save currently displayed profile data to a file vac 11-55
Reset the display in the Profile window to show all  vr 11-56

areas and the default set of data

Summary of Commands
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11.2 Alphabetical Summary of Debugger and PDM Commands

Syntax
Menu selection

Toolbar selection

Environments

Description

11-10

There are three types of debugger commands:
(1 Basic debugger commands

[ Parallel Debug Manager (PDM) commands that allow you to control
multiple debuggers

[ Profiler commands that allow you to control the debugger profiling
environment

Most of the commands can be used in the basic debugger environment and/or
the profiling environment. Other commands can be used only by the parallel
debug manager (PDM). Some commands can be used in more than one envi-
ronment; other commands can be used in only one of the environments. Each
command description identifies the applicable environments for the command.

Commands are not case sensitive; to emphasize this, command names are
shown in both uppercase and lowercase throughout this book.

Evaluate Expression

? expression [, display format]
none

none

basic debugger |:| PDM profiling

The ? (evaluate expression) command evaluates an expression and shows
the resultin the display area of the Command window. The expression can be
any C expression, including an expression with side effects; however, you
cannot use a string constant or function call in the expression. If the expression
identifies an address, you can follow it with @prog to identify program memory
or @data to identify data memory. Without the suffix, the debugger treats an
address expression as a program-memory location.

If the result of expression is not an array or structure, then the debugger
displays the results in the Command window. If expression is a structure or
array, ? displays the entire contents of the structure or array; you can halt long
listings by pressing .



When you use the optional display format parameter, data is displayed in one
of the following formats:

I Usc the PDM Command History

Syntax

Menu selection
Toolbar selection

Environments

Description

Parameter  Result is displayed in... Parameter  Result is displayed in...

* Default for the data type o] Octal
c ASCII character (bytes) p Valid address
d Decimal S ASCII string
e Exponential floating point u Unsigned decimal
f Decimal floating point X Hexadecimal

I {prompt number | string}

I

none

none

|:| basic debugger PDM |:| profiling

The PDM supports a command history that is similar to the UNIX command
history. The PDM prompt identifies the number of the current command. This
number is incremented with every command. The PDM command history
allows you to reenter any of the last twenty commands.

a

a

The numberparameter is the number of the PDM prompt that contains the
command that you want to reenter.

The string parameter tells the PDM to execute the last command that
began with string.

The !! command tells the PDM to execute the last command that you
entered.
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Syntax
Menu selection

Toolbar selection

Environments

Description

Syntax
Menu selection

Toolbar selection

Environments

Description

11-12

Substitute Result of an Expression

@ variable name = expression
none

none

|:| basic debugger PDM |:| profiling

Unlike the SET command, the @ command first evaluates the expression, and
then sets the variable name to the result. The expression can be any
expression that uses the symbols described in section 10.7, Understanding
the PDM'’s Expression Analysis, on page 10-17. The variable name can
consist of up to 128 alphanumeric characters or underscore characters.

Display Code at Specified Address

addr {address | function name}
none

none

basic debugger |:| PDM |:| profiling

Use the ADDR command to display C code or the disassembly at a specific
point. ADDR'’s behavior changes depending on the current debugging mode:

1 Inassembly mode, ADDR works like the DASM command, positioning the
code starting at address or at function name as the first line of code in the
Disassembly window.

[ InaCdisplay, ADDR works like the FUNC command, displaying the code
starting at address or at function name as the first line of code in the File
window.

[ Inmixed mode, ADDR affects both the Disassembly and File windows by
displaying code starting at address or at function name as the first line of
code in the Disassembly and File window.

Note:

ADDR affects the File window only if the specified addressis in a C function.




alias

Syntax
Menu selection

Toolbar selection

Environments

Description

asm

Syntax
Menu selection

Toolbar selection

Environments

Description

asm

Define Custom Command String

alias [alias name [, " command string” | ]
Configure - Alias Commands

none

basic debugger PDM profiling

You can use the ALIAS command to associate one or more debugger or PDM
commands with a single alias name.

(1 The debugger version of the ALIAS command allows you to associate one
or more debugger commands with a single alias name.

[ The PDM version of the ALIAS command allows you to associate one or
more PDM commands with a single alias name or associate one or more
debugger commands with a single alias name.

You can include as many commands in the command string as you like, aslong
you separate them with semicolons and enclose the entire string of commands
in quotation marks. Also, you can identify command parameters by a percent
sign followed by a number (%1, %2, etc.). The total number of characters for
an individual command (expanded to include parameter values) is limited to
132. (This restriction applies to the debugger version of the ALIAS command

only.)

Previously defined alias names can be included as part of the definition for a
new alias.

You can find the current definition of an alias by entering the ALIAS command
with the alias name only. To see a list of all defined aliases, enter the ALIAS
command with no parameters.

Enter Assembly Mode

asm
View - Assembly

none

basic debugger |:| PDM |:| profiling

The ASM command changes from the current debugging mode to assembly
mode. If you are already in assembly mode, the ASM command has no effect.
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Syntax
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Syntax
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Toolbar selection

Environments

Description
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Add Software Breakpoint

ba address

Configure - Breakpoints

E.J

basic debugger |:| PDM profiling

The BA command sets a software breakpoint at a specific address. The
address can be an absolute address, any C expression, the name of a C func-
tion, or the name of an assembly language label.

You can set breakpoints in program memory (RAM) only; the address param-
eter is treated as a program-memory address.

Delete Software Breakpoint

bd address

Configure - Breakpoints

E

basic debugger |:| PDM profiling

The BD command clears a software breakpoint at a specific address. The
address can be an absolute address, any C expression, the name of a C func-
tion, or the name of an assembly language label. The address is treated as a
program-memory address.

List Software Breakpoints

bl

Configure - Breakpoints

E.J

basic debugger |:| PDM profiling

The BL command lists all the software breakpoints that are currently setin your
program. It displays a table of breakpoints in the display area of the Command
window. BL lists all the breakpoints that are set in the order in which you set
them.



calls

Reset Software Breakpoint

Syntax
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Toolbar selection
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calls

Syntax
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br

Configure - Breakpoints

=

basic debugger |:| PDM profiling

The BR command clears all software breakpoints that are set.

Enter Auto Mode

c

View - C (Auto)

none

basic debugger |:| PDM |:| profiling

The C command changes from the current debugging mode to auto mode. If
you are already in auto mode, the C command has no effect.

Opens Calls Window

calls
View - Call Stack Window

none

basic debugger |:| PDM |:| profiling

The CALLS command displays the Calls window. The debugger displays this
window automatically when you are in auto/C or mixed mode. However, you
can close the Calls window; the CALLS command opens the window again.
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cd, chdir

Syntax
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Toolbar selection
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cls
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Change Directory

cd [directory name]
chdir  [directory name]

none

none

basic debugger |:| PDM profiling

The CD or CHDIR command changes the current working directory from within
the debugger. You can use relative pathnames as part of the directory name.
If you do not use a directory name, the CD command displays the name of the
current directory. You can also use the CD command to change the current
drive. For example,

cdc:
cd d:\csource
cd c:\asmsrc

Clear Screen

cls
none

none

basic debugger |:| PDM profiling

The CLS command clears all displayed information from the display area of
the Command window.



cnext
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cstep

Single-Step C, Next Statement

cnext [expression]

Debug — Next C

[T

basic debugger |:| PDM |:| profiling

The CNEXT command is similar to the CSTEP command. It runs a program
one C statement at a time, updating the display after executing each state-
ment. If you are using CNEXT to step through assembly language code, the
debugger does not update the display until it has executed all assembly
language statements associated with a single C statement. Unlike CSTEP,
CNEXT steps over function calls rather than stepping into them—you do not
see the single-step execution of the function call.

The expression parameter specifies the number of statements that you want
to single-step. You can use a conditional expressionfor conditional single-step
execution. (Section 6.4, Running Code Conditionally, page 6-11, discusses
this in detail.)

Single-Step C

cstep  [expression]

Debug - Step C

Wl

basic debugger |:| PDM |:| profiling

The CSTEP command single-steps through a program one C statement at a
time, updating the display after executing each statement. If you are using
CSTEP to step through assembly language code, the debugger does not
update the display until it has executed all assembly language statements
associated with a single C statement.

The expression parameter specifies the number of statements that you want
to single-step. You can use a conditional expressionfor conditional single-step
execution. (Section 6.4, Running Code Conditionally, page 6-11, discusses
this in detail.)

Summary of Commands 11-17



dasm

dasm

Syntax
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Description
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Syntax
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Toolbar selection
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Display Disassembly at Specific Address

dasm {address[@prog | @data] | function name}
none

none

basic debugger |:| PDM profiling

The DASM command displays code beginning at a specific point within the
Disassembly window. You can follow the address with @prog to identify
program memory or @data to identify data memory. Without the suffix, the
debugger treats an address as a program-memory location.

List Directory Contents

dir  [directory name]
none
none

The DIR command displays a directory listing in the display area of the Com-
mand window. If you use the optional directory name parameter, the debugger
displays a list of the specified directory’s contents. If you do not use the param-
eter, the debugger lists the contents of the current directory.



Syntax
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Toolbar selection

Environments

Description

disp

Add Structure, Array, or Pointer to Watch Window

disp  expression [, display format]
none

none

basic debugger |:| PDM |:| profiling

The DISP command opens a Watch window to display the contents of one of
the following:

 Anarray
[ A structure
[ Pointer expressions to a scalar type (of the form *pointer)

If the expressionis not one of these types, then DISP acts like a ? command.

When the Watch window is open, you can display the data pointed to by a
pointer or display the members of the array or structure by clicking the box icon
next to watched item:

H

When you use the optional display format parameter, data is displayed in one
of the following formats:

Parameter  Result is displayed in... Parameter  Result is displayed in...
* Default for the data type o] Octal
c ASCII character (bytes) p Valid address
d Decimal S ASCII string
e Exponential floating point u Unsigned decimal
f Decimal floating point X Hexadecimal

You can use the display format parameter only when you are displaying a
scalar type, an array of scalar type, or an individual member of an aggregate
type.

You can also use the DISP command with a typecast expression to display
memory contents in any format. Here are some examples:

disp *0

disp *(float *)123

disp *(char *)0x111

This shows memory in the Watch window as an array of locations; the location
that you specify with the expression parameter is member [0], and all other
locations are offset from that location.
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R  Rccord Display Area
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Environments
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dlog filename [{a | w}]
or
dlog close

File - Open - Log File
or
File - Close - Log File

none

basic debugger PDM profiling

The DLOG command allows you to record the information displayed in the
Command window or in the PDM display area into a log file and to record all
commands that you enter from the command line, from the toolbar, from the
menus, or with function keys.

To begin a recording session in the display area of the PDM, use:
dlog filename

To end the recording session, enter:

dlog close

You can write over existing log files or append additional information to existing
files. The optional parameters of the DLOG command control how existing log
files are used:

(1 Appending to an existing file.  Use the a parameter to open an existing
file and append the information in the display area to the information al-
ready in the file.

[0 Writing over an existing file.  Use the w parameter to open an existing
file and write over the current contents of the file. This is the default action
if you specify an existing filename without using either the a or w options;
you will lose the contents of an existing file if you do not use the append
(a) option.



echo

Syntax
Menu selection

Toolbar selection

Environments

Description

Description

else

Description

Description

Description

endloop

Echo String to Display Area Batch File Only

echo  string
none

none

basic debugger PDM profiling

The ECHO command displays string in the display area of the Command win-
dow or in the display area of the PDM. You cannot use quote marks around
the string, and any leading blanks in your command string are removed when
the ECHO command is executed.

[ You can execute the debugger version of the ECHO command only in a
batch file.

[ You can execute the PDM version of the ECHO command in a batch file
or from the command line.

Test for Alternate Condition Batch File Only

ELIF provides an alternative test by which you can execute PDM commands
in the IF/ELIF/ELSE/ENDIF command sequence. See page 11-26 for more
information about these commands.

Execute Alternative Commands Batch File Only

ELSE provides an alternative list of debugger or PDM commands in the IF/
ELSE/ENDIF or IF/ELIF/ELSE/ENDIF command sequences, respectively.
See pages 11-26 and 11-27 for more information about these commands.

Terminate Conditional Sequence Batch File Only

ENDIF identifies the end of a conditional-execution command sequence
begun with an IF command. See pages 11-26 and 11-27 for more information
about these commands.

Terminate Looping Sequence Batch File Only

ENDLOOP identifies the end of the LOOP/ENDLOOP command sequence.
See pages 11-28 and 11-29 for more information about the LOOP/ENDLOOP
commands.
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eval

Syntax
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Toolbar selection

Environments

Description

eval

Syntax

Menu selection
Toolbar selection
Environments

Description
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Evaluate Expression

eval expression
e expression

none

none

basic debugger |:| PDM profiling

The EVAL command evaluates an expression like the ? command does but
does not show the resultin the display area of the Command window. EVAL
is useful for assigning values to registers or memory locations in a batch file
(where it is not necessary to display the result).

Evaluate Expression and Set to Variable PDM Environment

eval [-g {group | processor name}] variable name=expression[, format]
none

none

|:| basic debugger PDM |:| profiling

The EVAL command evaluates an expression in a debugger and sets a vari-
able to the result of the expression.

[0 The —g option specifies the group or processor that EVAL should be sent
to. If you do not use this option, the command is sent to the default group

(dgroup).

(1 Whenyou send the EVAL command to more than one processor, the PDM
takes the variable name that you supply and appends a suffix for each
processor. The suffix consists of the underscore character (_) followed by
the name that you assigned the processor.

[0 The expression can be any expression that uses the symbols described
in section 10.7, Understanding the PDM'’s Expression Analysis, on page
10-17.
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Description

fill

(1 When you use the optional format parameter, the value that the variable
is set to will be in one of the following formats:

Parameter Result Parameter Result
* Default for the data type o] Octal
c ASCII character (bytes) p Valid address
d Decimal S ASCII string
e Exponential floating point u Unsigned decimal
f Decimal floating point X Hexadecimal
Display Text File

file  filename

File - Open

=]
basic debugger |:| PDM profiling

The FILE command displays the contents of any text file in the File window.
This command is intended primarily for displaying C source code. You can
view as multiple text files at the same time using multiple File windows.

Fill Memory Word by Word

fill  address, page, length, data
Configure - Memory Fill

none

basic debugger |:| PDM profiling

The FILL command fills a block of memory word by word with a specified value.

[ The address parameter identifies the first address in the block.
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fillb

fillb

Syntax
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Toolbar selection
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func
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Description
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[0 The page parameter is a 1-digit number that identifies the type of memory
(program, data or 1/0) that a range occupies:

Use this value as the page

To identify this page . . . parameter . . .
Program memory 0
Data memory 1
I/O space 2

[ The length parameter defines the number of words to fill.

(1 The data parameter is the value that is placed in each word in the block.

Fill Memory Byte by Byte

filb  address, length, data
Configure - Memory Fill

none

basic debugger |:| PDM |:| profiling

The FILLB command fills a block of memory byte by byte with a specified
value.

(1 The address parameter identifies the first address in the block.
[ The length parameter defines the number of bytes to fill.
(1 The data parameter is the value that is placed in each byte in the block.

Display Function

func  {function name | address}
none

none

basic debugger |:| PDM profiling

The FUNC command displays a specified C function in the File window. You
can identify the function by its name or by an address in the function; an
address parameter is treated as a program-memory address. FUNC works the
same way FILE works, but with FUNC you do not need to identify the name
of the file that contains the function.
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help

Run to Specified Address

go [address]
none

none

basic debugger |:| PDM |:| profiling

The GO command executes code up to a specific point in your program. The
address parameter is treated as a program-memory address. If you do not
supply an address, then GO acts like a RUN command without an expression
parameter.

Halt Target System

halt

Debug - Halt!
=
basic debugger |:| PDM |:| profiling

The HALT command halts your program, if you are using a simulator, or halts
the target system after you have entered a RUNF command, if you are using
an emulator. When you invoke the debugger, it automatically executes a HALT
command. If you enter a RUNF, quit the debugger, and later reinvoke the
debugger, you will effectively reconnect the emulator to the target system and
run the debugger in its normal mode of operation.

Display Help Topic for Debugger Command

help [debugger command]
none

none

basic debugger |:| PDM profiling

The HELP command opens a help topic that describes the debugger
command. If you omit the debugger command, the debugger displays a list of
help topics.
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List PDM Commands PDM Environment

help [command]
none

none

|:| basic debugger PDM |:| profiling

The HELP command provides a brief description of the requested PDM
command. If you omit the command parameter, the PDM lists all of the avail-
able PDM commands.

List the Last 20 PDM Commands

history
none

none

|:| basic debugger PDM |:| profiling

The HISTORY command displays the last 20 PDM commands that you have
entered.

Conditionally Execute PDM Commands PDM Environment

if  expression
PDM commands
[elif expression
PDM commands]
[else

PDM commands]
endif

none

none

|:| basic debugger PDM |:| profiling

These commands allow you to execute PDM commands conditionally in a
batch file or from the command line.



if/else/endif

Syntax

Menu selection

Toolbar selection

Environments

Description

if/else/endif

[ If the expression for the IF is nonzero, the PDM executes all commands
between the IF and ELIF, ELSE, or ENDIF.

[ The ELIF is optional. If the expression for the ELIF is nonzero, the PDM
executes all commands between the ELIF and ELSE or ENDIF.

[ The ELSE isoptional. If the expressions for the IF and ELIF (if present) are
false (zero), the PDM executes the commands between the ELSE and
ENDIF.

The IF/ELIF/ELSE/ENDIF can be entered interactively or included in a batch
file that is executed by the TAKE command. When you enter IF from the PDM
command line, a question mark (?) prompts you for the next entry. The PDM
continues to prompt you for input using the ? until you enter ENDIF. After you
enter ENDIF, the PDM immediately executes the IF command.

If you are in the middle of interactively entering an IF statement and want to
abort it, type ©.

Conditionally Execute Debugger Commands Batch File Only

if  expression
debugger commands
[else

debugger commands]
endif

none

none

basic debugger |:| PDM profiling

These commands allow you to execute debugger commands conditionally in
a batch file. If the expression if nonzero, the debugger executes the com-
mands between the IF and the ELSE or ENDIF. The ELSE portion of the com-
mand sequence is optional.

You can substitute a keyword for the expression. Keywords evaluate to true
(1) or false (0). You can use the following keywords with the IF command:

1 $SEMUSS (tests for the emulator version of the debugger)
O $3$SIM$S (tests for the simulator version of the debugger)

The conditional commands work with the following provisions:

[ You can use conditional commands only in a batch file.
[ You must enter each debugger command on a separate line in the file.
[J You cannot nest conditional commands within the same batch file.
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Syntax
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Description
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Display the Specified Line Number in the FILE Window

line line number

none

basic debugger |:| PDM |:| profiling

Use the LINE command to view specific lines of code. The LINE command
displays the specified line numberin the middle of the FILE window. When the
line numberis already displayed in the FILE window, the LINE command does
not affect the display.

Load Executable Object File

load object filename
File - Load - Load Program

none

basic debugger |:| PDM profiling

The LOAD command loads both an object file and its associated symbol table
into memory. In effect, the LOAD command performs both a RELOAD and an
SLOAD. If you do not supply an extension, the debugger looks for
filename.out. The LOAD command clears the old symbol table and closes any
Watch windows.

Loop Through PDM Commands PDM Environment

loop Boolean expression
PDM commands

[break]

[continue ]

endloop

none

|:| basic debugger PDM |:| profiling

The LOOP/BREAK/CONTINUE/ENDLOOP commands allow you to set up a
looping situation in a batch file or from the command line. Unlike the debugger
version of the LOOP/ENDLOOP commands, the PDM version of the LOOP
command evaluates only Boolean expressions:



loop/endloop

Syntax

Menu selection

Toolbar selection

Environments

Description

loop/endloop

[J If the Boolean expression evaluates to true (1), the PDM executes all
commands between the LOOP and BREAK, CONTINUE, or ENDLOOP.

[ If the Boolean expression evaluates to false (0), the loop is not entered.

The optional BREAK command allows you to exit the loop without having to
reach the ENDLOOP. This is helpful when you are testing a group of proces-
sors and want to exit if an error is detected.

The CONTINUE command, which is also optional, acts as a goto and returns
command flow to the enclosing LOOP command. CONTINUE is useful when
the part of the loop that follows is complicated; returning to the top of the loop
avoids further nesting.

The LOOP/BREAK/CONTINUE/ENDLOOP commands can be entered inter-
actively or included in a batch file that is executed by the TAKE command.
When you enter LOOP from the PDM command line, a question mark (?)
prompts you for the next entry. The PDM continues to prompt you for input
using the ? until you enter ENDLOOP. After you enter ENDLOOP, the PDM
immediately executes the LOOP command.

If you are in the middle of interactively entering an LOOP statement and want
to abort it, type ©.

Loop Through Debugger Commands Batch File Only

loop expression
debugger commands
endloop

none

none

basic debugger |:| PDM profiling

The LOOP/ENDLOOP commands allow you to set up a looping situation in a
batch file. These looping commands evaluate in the same method as in the run
conditional command expression:

[ Ifyou use an expression that is not Boolean, the debugger evaluates the
expression as a loop count.

[ If you use a Boolean expression, the debugger executes the command
repeatedly as long as the expression is true.
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The LOOP/ENDLOOP commands work under the following conditions:

[ You can use LOOP/ENDLOOP commands only in a batch file.
[ You must enter each debugger command on a separate line in the file.
[0 You cannot nest LOOP/ENDLOOP commands within the same file.

Add Block to Memory Map

Configure - Memory Maps

none

basic debugger |:| PDM profiling

The MA command identifies valid ranges of target memory. A new memory
range must not overlap an existing entry; if you define a range that overlaps
an existing range, the debugger ignores the new range.

[0 The address parameter defines the starting address of a range in data or
program memory. This parameter can be an absolute address, any C
expression, the name of a C function, or an assembly language label.

[ The page parameter is a 1-digit number that identifies the type of memory
(program, data or 1/O) that a range occupies:

Use this value as the page

To identify this page . . . parameter . . .
Program memory 0
Data memory 1
I/0O space 2

Enable/Disable Memory Mapping

map {on | off}
Configure - Memory Maps

none

basic debugger |:| PDM profiling

The MAP command enables or disables memory mapping. Disabling memory
mapping can cause bus fault problems in the target because the debugger
may attempt to access nonexistent memory.

When you disable memory mapping with the emulator, only memory linked to
the .text section is downloaded over the program bus.
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Delete Block From Memory Map

md  address, page
Configure - Memory Maps

none

basic debugger |:| PDM profiling

The MD command deletes a range of memory from the debugger’'s memory
map.

(1 The address parameter identifies the starting address of the range of pro-
gram, data, or I/O memory. If you supply an addressthat is not the starting
address of a range, the debugger displays this error message in the
display area of the Command window:

Specified map not found

(1 The page parameter is a 1-digit number that identifies the type of memory
(program, data or 1/O) that a range occupies:

Use this value as the page

To identify this page . . . parameter . . .
Program memory 0
Data memory 1
1/0O space 2

Modify Memory Window Display

mem  expression [, [display formaf] [, window name] ]
none

none

basic debugger |:| PDM |:| profiling

The MEM command identifies a new starting address for the block of memory
displayed in the Memory window. The optional window name parameter opens
an additional Memory window, allowing you to view a separate block of
memory. The debugger displays the contents of memory at expression in the
first data position in the Memory window. The end of the range is defined by
the size of the window. The expressioncan be an absolute address, a symbolic
address, or any C expression.
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mix

Syntax
Menu selection

Toolbar selection

Environments

Description

Syntax

Menu selection
Toolbar selection
Environments

Description
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When you use the optional display format parameter, memory is displayed in
one of the following formats:

Parameter  Result is displayed in... Parameter  Result is displayed in...

* Default for the data type o] Octal
C ASCII character (bytes) p Valid address
d Decimal u Unsigned decimal
e Exponential floating point X Hexadecimal
f Decimal floating point

Enter Mixed Mode

mix

View - Mixed

none

basic debugger |:| PDM

The MIX command changes from the current debugging mode to mixed mode.
If you are already in mixed mode, the MIX command has no effect.

|:| profiling

List Memory Map

mi
Configure - Memory Maps

none

basic debugger |:| PDM profiling
The ML command lists the memory ranges that are defined for the debugger’s
memory map. The ML command lists the starting address, ending address,
and read/write characteristics of each defined memory range.
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ms

Move a Window

move  window name [, [X position] [, [Y position] [, [width] [, length]]]]

none

none

basic debugger |:| PDM profiling

The MOVE command moves the upper left corner of the window to the speci-
fied XY position, repositioning the rest of the window relative to that corner. If
you choose, you can resize the window while you move it (see the SIZE
command for valid width and lengthvalues). Specify the X position, Y position,
width, and length parameters in pixels. If you omit these parameters, the
MOVE command defaults to the window’s current position and size.

You can spell out the entire window name, but you need to specify only enough
letters to identify the window.

Reset Memory Map

mr
none

none

basic debugger |:| PDM profiling

The MR command resets the debugger’s memory map by deleting all defined
memory ranges from the map.

Save Memory Block to File

ms  address, page, length, filename
File - Save - Memory

none

basic debugger |:| PDM profiling

The MS command saves the values in a block of memory to a system file; files
are saved in COFF format.

[ The address parameter identifies the first address in the block.
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[0 The length parameter defines the length, in words, of the block. This
parameter can be any C expression.

(1 The filename is a system file. If you do not supply an extension, the
debugger adds a .obj extension.

Single-Step, Next Statement

next [expression]

Debug - Next

(T

basic debugger |:| PDM |:| profiling

The NEXT command is similar to the STEP command. If you are in C code,
the debugger executes one C statement at atime. In assembly or mixed mode,
the debugger executes one assembly language statement at a time. Unlike
STEP, NEXT never updates the display when executing called functions;
NEXT always steps to the next consecutive statement. Unlike STEP, NEXT
steps over function calls rather than stepping into them—you do not see the
single-step execution of the function call.

The optional expression parameter specifies the number of statements that
you want to single-step. You can use a conditional expression for conditional
single-step execution. (Section 6.4, Running Code Conditionally, page 6-11,
discusses this in detail.)

Patch Assemble

patch  address, assembly language instruction

none

basic debugger |:| PDM |:| profiling

The PATCH command allows you to patch-assemble disassembly state-
ments. The address parameter identifies the address of the statement you
want to change. The assembly language instruction parameter is the new
statement you want to use at address.
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Pause Execution Batch File Only

pause
none

none

basic debugger PDM |:| profiling

The PAUSE command allows you to pause the debugger or PDM while
running a batch file or executing a flow control command. Pausing is especially
helpful in debugging the commands in a batch file.

When the debugger or PDM reads this command in a batch file or during a flow
control command segment, the debugger/PDM stops execution and displays
a dialog box. To continue processing, click OK or press @&.

Send ESC Key to Debuggers

pesc [—g {group | processor name}]
none

none

|:| basic debugger PDM |:| profiling

The PESC command sends the key to an individual debugger or to a
group of debuggers. PESC halts program execution, but all processors in a
group do not halt at the same real time; individual processors halt in the order
they were added to the group.

The —g option identifies the group or processor that the command should be
sent to. If you do not use this option, the key is sent to the default group

(dgroup).

Profile, Full

pf  starting point [, update rate]

Tools - Profile - Profile Mode
Debug - Run

UEL

|:| basic debugger |:| PDM profiling

The PF command initiates a RUN and collects a full set of statistics on the
defined areas between the starting point and the first stopping point encoun-
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Syntax

Menu selection

Environments

Description

Syntax

Menu selection

Toolbar selection

Environments

Description
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tered. The starting point parameter can be a label, a function name, or a
memory address.

The optional update rate parameter determines how often the Profile window
is updated. The update rate parameter can have one of these values:

Value Description

0 This is the default. Statistics are not updated until the session is
halted (although you can force an update by clicking the mouse in
the window).

>1 Statistics are updated during the session. A value of 1 means that

data is updated as often as possible.

Halt Processors in Parallel

phalt [{-g group | processor name}]

none

|:| basic debugger PDM |:| profiling

The PHALT command halts one or more processors. If you send a PRUN or
PRUNF command to a group or to an individual processor, you can use PHALT
to halt the group or the individual processor. Each processor in a group is
halted at the same real time. If you do not use the —g option to specify a group
or a processor name, the PHALT command is sent to the default group

(dgroup).

Profile, Quick

pq Starting point [, update rate]

Tools - Profile - Profile Mode
Debug - Run

|£

|:| basic debugger |:| PDM profiling

The PQ command initiates a RUN command and collects a subset of the avail-
able statistics on the defined areas between the starting point and the first
stopping point encountered. PQ is similar to PF, except that PQ does not
collect exclusive or exclusive max data.

The update rate parameter is the same as for the PF command.



profile
Resume Profiling Session
Syntax pr [clear data [, update rate] |
Menu selection Tools - Profile - Profile Mode
Debug - Run
Toolbar selection =l
Environments
Description

|:| basic debugger

[ ] pom
The PR command resumes the last profiling session (initiated by PF or PQ),
starting from the current program counter.

of these values:

profiling

0

The optional clear data parameter tells the debugger whether or not it should
Value Description

clear out the previously collected data. The clear data parameter can have one

This is the default. The profiler continues to collect data (adding the data
to the existing data for the profiled areas) and to use the previous internal
profile stacks.
nonzero  All previously collected profile data and internal profile stacks are
cleared.
The update rate parameter is the same as for the PF and PQ commands.
Switch to Profiling Environment
Syntax profile
Menu selection Tools - Profile - Profile Mode
Toolbar selection none
Environments basic debugger
Description

] pbm

profiling
environments. If you enter PROFILE from the basic debugger environment,
the debugger switches to the profiling environment. If you enter PROFILE from
vironment.

The PROFILE command toggles between the basic debugger and profiling
the profiling environment, the debugger switches to the basic debugger en-
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Syntax
Menu selection

Toolbar selection

Environments

Description

prun

Syntax
Menu selection

Toolbar selection

Environments

Description
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Change Command-Line Prompt

prompt  new prompt
none

none

basic debugger |:| PDM profiling

The PROMPT command changes the command-line prompt. The new prompt
can be any string of characters (a semicolon or comma ends the string). The
new prompt cannot be longer than 132 characters.

Run Code in Parallel

prun [-r] [—g {group | processor name}]
none

none

|:| basic debugger PDM |:| profiling

The PRUN command is the basic command for running an entire program. You
enter the command from the PDM command line to begin execution at the
same real time for an individual processor or a group of processors. The —g
option identifies the group or processor that the command should be sent to.
If you do not use this option, then code runs on the default group (dgroup). You
can use the PHALT command to stop a global run.

The —r (return) option for the PRUN command determines when control
returns to the PDM command line:

(1 Without —r, control is not returned to the command line until each
debugger in the group finishes running code. If you want to to break out
of a synchronous command and regain control of the PDM command line,
press in the PDM window. This returns control to the PDM
command line. However, no debugger executing the command is inter-
rupted.

[0 With —r, control is returned to the command line immediately, even if a
debugger is still executing a command. You can type new commands, but
the processors cannot execute the commands until they finish with the
current command; however, you can perform PHALT, PESC, and STAT
commands when the processors are still executing.



Syntax
Menu selection

Toolbar selection

Environments

Description

Syntax
Menu selection

Toolbar selection

Environments

Description

pstep

Run Free in Parallel

prunf  [—g {group | processor name}]
none

none

|:| basic debugger PDM |:| profiling

The PRUNF command starts the processors running free, which means they
are disconnected from the emulator. RUNF synchronizes the debuggers to
cause the processors to begin execution at the same real time. The —g option
identifies the group or processor that the command should be sent to. If you
do not use this option, then code runs on the default group (dgroup).

The PHALT command stops a PRUNF; note that the debugger automatically
executes a PHALT when the debugger is invoked.

Single-Step in Parallel

pstep [-g {group | processor name}] [count]
none

none

|:| basic debugger PDM |:| profiling

The PSTEP command single-steps synchronously through assembly
language code with interrupts disabled. RUNF synchronizes the debuggers to
cause the processors to begin execution at the same real time. The —g option
identifies the group or processor that the command should be sent to. If you
do not use this option, then code runs on the default group (dgroup). You can
use the PHALT command to stop a global run.

You can use the count parameter to specify the number of statements that you
want to single-step.

Note:

If the current statement that a processor is pointing to has a breakpoint, that
processor will not step synchronously with the other processors when you
use the PSTEP command. However, that processor will still single-step.

Summary of Commands 11-39



quit

Syntax
Menu selection

Toolbar selection

Environments

Description

reconnect

Syntax
Menu selection

Toolbar selection

Environments

Description

reload

Syntax
Menu selection

Toolbar selection

Environments

Description
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Exit Debugger

quit
File - Exit

none

basic debugger PDM profiling

The QUIT command exits the debugger and returns to the operating system.
If you enter this command from the PDM, the PDM and all debuggers running
under the PDM are exited.

Reset Communication With Emulator Emulator Only
reconnect

none

none

basic debugger PDM profiling

The RECONNECT command reinitializes communication between the
debugger and the emulator. This command can be used after an unrecover-
able fatal error.

Any software breakpoints set before a reconnect may still reside in memory
after the reconnect. However, the debugger does not recognize that the break-
points are set. You should reload memory in order to clear out any residual
breakpoints.

Reload Object Code

reload [object filename]
File - Load - Reload Program

none

basic debugger |:| PDM profiling

The RELOAD command loads only an object file without loading its
associated symbol table. This is useful for reloading a program when target
memory has been corrupted. If you enter the RELOAD command without
specifying a filename, the debugger reloads the file that you loaded last.



reset

Syntax
Menu selection

Toolbar selection

Environments

Description

Syntax
Menu selection

Toolbar selection

Environments

Description

return

Syntax
Menu selection

Toolbar selection

Environments

return

Reset Target System

reset

Debug - Reset Target

none

basic debugger |:| PDM profiling

The RESET command resets the target system (emulator only) or simulator.
This is a software reset.

Reset PC to Program Entry Point

restart
rest

Debug - Restart
=

basic debugger |:| PDM profiling

The RESTART or REST command resets the program to its entry point. (This
assumes that you have already used one of the load commands to load a
program into memory.)

Return to Function’s Caller

return
ret

Debug - Return

¥

basic debugger |:| PDM |:| profiling
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run

Description

run

Syntax

Menu selection

Toolbar selection

Environments

Description
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The RETURN or RET command executes the code in the current C function
and halts when execution reaches the caller. Breakpoints do not affect this
command, but you can halt execution by doing one of the following actions:

[ Click the Halt icon on the toolbar:
Ed
(1 From the Debug menu, select Halt!.

[] Press EOQ.

Run Code

run  [expression|

Debug - Run

|

basic debugger |:| PDM |:| profiling

The RUN command is the basic command for running an entire program. The
command’s behavior depends on the type of parameter you supply:

[ Ifyou do not supply an expression, the program executes until it encoun-
ters a breakpoint or until you do one of the following actions:

B Click the Halt icon on the toolbar:
B From the Debug menu, select Halt!.

B Press (EQ.

(1 If you supply a logical or relational expression, the run becomes
conditional. (Section 6.4, Running Code Conditionally, page 6-11,
discusses this in detail.)

[ Ifyou supply any other type of expression, the debugger treats the expres-
sion as a count parameter. The debugger executes count instructions,
halts, and updates the display.



runb

Syntax
Menu selection

Toolbar selection

Environments

Description

runf

Syntax
Menu selection

Toolbar selection

Environments

Description

Syntax
Menu selection

Toolbar selection

Environments

Description

sa

Benchmark Code

runb
Debug - Run Benchmark

none

basic debugger |:| PDM |:| profiling

The RUNB command executes a specific section of code and counts the
number of CPU clock cycles consumed by the execution. For RUNB to operate
correctly, execution must be halted by a software breakpoint. After RUNB
execution halts, the debugger stores the number of cycles into the CLK
pseudoregister. For a complete explanation of the RUNB command and the
benchmarking process, read section 6.5, Benchmarking, on page 6-12.

Run Free Emulator Only

runf
none

none

basic debugger |:| PDM |:| profiling

The RUNF command disconnects the emulator from the target system while
code is executing. When you enter RUNF, the debugger clears all breakpoints,
disconnects the emulator from the target system, and causes the processor
to begin execution at the current PC. You can quit the debugger, or you can
continue to enter commands. However, any command that causes the
debugger to access the target at this time produces an error.

The HALT command stops a RUNF; the debugger automatically executes a
HALT when the debugger is invoked.

Add Stopping Point

sa address
none

none

|:| basic debugger |:| PDM profiling

The SA command adds a stopping point at address. The address can be a
label, a function name, or a memory address.
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Toolbar selection
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Description

send

Syntax
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Toolbar selection

Environments

Description
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Load Screen Configuration

sconfig  [filename]
File » Load - Screen Layout

none

basic debugger |:| PDM profiling

The SCONFIG command restores the display to a specified configuration.
This restores the window locations and sizes that were saved with the SSAVE
command into filename. The debugger searches for the specified file in the
current directory and then in directories named with the D_DIR environment
variable. If you do not supply a filename, the debugger looks for init.clr.

When you use SCONFIG to restore a configuration that includes multiple File,
Watch, or Memory windows, the additional windows are not opened automati-
cally. However, when you open an additional window and use a window name
that matches a window name that you used before you saved the configura-
tion, the window is placed in the saved location.

Delete Stopping Point

sd address
none

none

|:| basic debugger |:| PDM profiling

The SD command deletes the stopping point at address.

Send Debugger Command to Individual Debuggers

send [-r] [-g {group | processor name}] debugger command
none

none

|:| basic debugger PDM |:| profiling

The SEND command sends any debugger command to an individual
processor or to a group of processors. If the command produces a message,
it is displayed in the COMMAND window for the appropriate debugger(s) and
also in the PDM window.



set

(0 The —g option specifies the group or processor that the debugger
command should be sent to. If you do not use this option, the command
is sent to the default group (dgroup).

[ The —r (return) option determines when control returns to the PDM
command line:

B Without —r, control is not returned to the command line until each
debugger in the group finishes running code. Any results that are
printed in the COMMAND window of the individual debuggers is also
echoed in the PDM command window. These results are displayed by
processor.

If you want to break out of a synchronous command and regain control
ofthe PDM command line, press inthe PDM window. This
returns control to the PDM command line. However, no debugger
executing the command is interrupted.

W With—r, control is returned to the command line immediately, evenif a
debugger is still executing a command. When you use —, you do not
see the results of the commands that the debuggers are executing.

Set a Variable to a String

Syntax

Menu selection

Toolbar selection

Environments

Description

set [group name [= list of processor names]|
set [variable [= string valuel]]

none

none

|:| basic debugger PDM |:| profiling

The SET command allows you to create groups of processors to which you can
send commands. With the SET command you can:

(] Define a group of processors. It is useful to define a group when you
plan to send commands to the same set of processors. The commands
are sent to the processors in the same order in which you added the
processors to the group. To define a group, specify a group name and then
list the processors you want in the group.

[J Setthedefaultgroup. Defining a default group provides you with a short-
hand method of maintaining members in a group or of sending commands
to the same group. To set up the default group, use the SET command with
a special group name called dgroup.
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Modify an existing group or create a group based on another group.
Once you have created a group, you can add processors to it by using the
SET command and preceding the existing group name with a dollar sign
(%) in the list of processors. You can also use a group as part of another
group by preceding the existing group’s name with a dollar sign. The dollar
sign tells the PDM to use the processors listed previously in the group as
part of the new list of processors.

List all groups of processors.  You can use the SET command without
any parametersto list all the processors that belong to a group, in the order
in which they were added to the group.

You can also use the SET command with system-defined variables to:

a

Change the prompt for the PDM. To change the PDM prompt, use the
SET command with the system variable called prompt. For example, to
change the PDM prompt to 3PROCs, enter:

set prompt = 3PROCs

Check the execution status of the processors. In addition to displaying
the execution status of a processor or group of processors, the STAT
command (described on page 11-51) sets a system variable called status.
If all of the processors in the specified group are running, the status vari-
able is set to 1. If one or more of the processors in the group is halted, the
status variable is set to 0.

You can use this variable when you want an instruction loop to execute
until a processor halts (the LOOP/ENDLOOP command is described on
page 11-29).

Create your own system variables.  You can use the SET command to
create your own system variables that you can use with PDM commands.
For more information about creating your own system variables, see
page 10-18.



Syntax
Menu selection

Toolbar selection

Environments

Description

setf

Set Default Data-Display Format

setf  [data type, display format |
none

none

basic debugger |:| PDM

The SETF command changes the display format for a specific data type. If you
enter SETF with no parameters, the debugger lists the current display format
for each data type.

|:| profiling

(1 The data type parameter can be any of the following C data types:

uint
long

char short
uchar int

ulong double
float ptr

(1 The display format parameter can be any of the following characters:

Parameter  Result is displayed in... Parameter  Result is displayed in...
* Default for the data type o] Octal
c ASCII character (bytes) p Valid address
d Decimal S ASCI! string
e Exponential floating point u Unsigned decimal
f Decimal floating point X Hexadecimal

Only a subset of the display formats can be used for each data type. Listed
below are the valid combinations of data types and display formats.

Valid Display Formats Valid Display Formats
Data Data
Type c do x e f p s ullType cdoxef psu
char (c) VARRVAREVARRYS v || long (d) LAY ARRVARS Vv
uchar(d) v v v Vifulong(d) v v v ¥ Vv
short(d) v v Vv V v || float (e) v Vv
int (d) VARRARRVARRY v |[ double (e) v vV
uint (d) v vy v || ptr (p) v v v v
To return all data types to their default display format, enter:
setf *
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size

Syntax

Menu selection
Toolbar selection
Environments

Description

Syntax

Menu selection
Toolbar selection
Environments

Description

sload

Syntax
Menu selection

Toolbar selection

Environments

Description
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Size a Window

size  window name [, [width] [, length]]
none

none

basic debugger |:| PDM profiling

The SIZE command changes the size of the window. Specify the width and
length parameters in pixels. If you omit these parameters, the SIZE command
defaults to the window’s current size.

You can spell out the entire window name, but you need to specify only enough
letters to identify the window.

List Stopping Point

sl
none

none

|:| basic debugger |:| PDM profiling

The SL command lists all of the currently set stopping points.

Load Symbol Table

sload object filename
File - Load - Program Symbols

none

basic debugger |:| PDM profiling

The SLOAD command loads the symbol table of the specified object file.
SLOAD is useful in an emulation environment in which the debugger cannot,
or need not, load the object code (for example, if the code is in ROM). In such
an environment, loading the symbol table allows you to perform symbolic de-
bugging and examine the values of C variables.

SLOAD clears the existing symbol table before loading the new one but does
not modify memory or set the program entry point. SLOAD closes any Watch
windows.



sound

Syntax
Menu selection

Toolbar selection

Environments

Description

spawn

Syntax
Menu selection

Toolbar selection

Environments

Description

spawn

Enable Error Beeping

sound {on | off}
none

none

basic debugger |:| PDM profiling

You can cause a beep to sound every time a debugger error message is
displayed. This is useful if the Command window is hidden (because you
would not see the error message). By default, sound is off.

Invoke the 'C54x Debugger

spawn emub4x —n processor name [invocation options]
none

none

|:| basic debugger PDM |:| profiling

You must invoke a debugger for each processor that you want the PDM to
control. To invoke a debugger, use the SPAWN command.

[0 emub4x is the executable that invokes the debugger.

The PDM associates the processor name with the actual processor
according to which executable you use. To invoke a debugger, the PDM
must be able to find the executable file for that debugger. The PDM first
searches the current directory and then searches the directories listed
with the PATH statement.

[ —n processor name supplies a processor name. You must use the —n
option since the PDM uses processor names to identify the various debug-
gers that are running. The processor name can consist of up to eight
alphanumeric or underscore characters and must begin with an alphabetic
character. The name is not case sensitive. The processor hame must
match one of the names defined in your board configuration file (see
Appendix C, Describing Your Target System to the Debugger).
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Toolbar selection
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ssave

Syntax
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Toolbar selection
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Reset Stopping Point

Sr
none

none

|:| basic debugger |:| PDM profiling

The SR command resets (deletes) all currently set stopping points.

Save Screen Configuration

ssave [filename]
File - Save - Screen Layout New File

none

basic debugger PDM profiling

The SSAVE command saves the current screen configuration to a file. This
saves the window locations and window sizes for all debugging modes, includ-
ing the size and location for multiple File, Watch, and Memory windows.
However, the debugger does not save docking information about docked win-
dows. If you have one or more docked windows and you save and reload the
screen configuration, the debugger does not display any windows as docked.
If you want the windows docked, you must follow the docking procedure again.

The filename parameter names the screen configuration file. You can include
path information (including relative pathnames); if you do not supply path
information, the debugger places the file in the current directory. If you do not
supply a filename, the debugger saves the current configuration into a file
named init.clr and places the file in the current directory.

If you use a filename that already exists, the debugger overwrites the file with
the current configuration.



Syntax
Menu selection

Toolbar selection

Environments

Description

Syntax

Menu selection

Toolbar selection

Environments

Description

step

Find the Execution Status of Processors

stat [{—g group | processor name}]
none

none

|:| basic debugger PDM |:| profiling

The STAT command tells you whether a processor is running or halted. If a
processor is halted when you execute this command, then the PDM also lists
the current PC value for that processor. If you do not use the —g option, the
PDM displays the status of the processors in the default group (dgroup).

Single-Step

step [expression]
Debug - Step

#

basic debugger |:| PDM |:| profiling

The STEP command single-steps through assembly language or C code. If
you are in C code, the debugger executes one C statement at a time. In
assembly or mixed mode, the debugger executes one assembly language
statement at a time.

If you are single-stepping through C code and encounter a function call, the
STEP command shows you the single-step execution of the called function
(assuming that the function was compiled with the compiler’s —g option). When
function execution is complete, single-step execution returns to the caller. If
the function was not compiled with the —g option, the debugger executes the
function but does not show single-step execution of the function.

The expression parameter specifies the number of statements that you want
to single-step. You can use a conditional expressionfor conditional single-step
execution. (Section 6.4, Running Code Conditionally, page 6-11, discusses
this in detail.)
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system

Enter Operating-System Command

Syntax system  [operating-system command [, flag] |

Menu selection none

Toolbar selection none

Environments basic debugger |:| PDM profiling
Description The debugger version of the SYSTEM command allows you to enter operat-

ing-system commands without explicitly exiting the debugger environment. If
you enter SYSTEM with no parameters, the debugger opens a system shell
and displays the operating-system prompt. At this point, you can enter any op-
erating-system command. When you finish, enter:

exit

If you prefer, you can supply the operating-system command as a parameter
to the SYSTEM command. If the result of the command is a message or other
display, the debugger blanks the top of the debugger display to show the infor-
mation. In this case, you can use the flag parameter to tell the debugger
whether or not it should hesitate after displaying the information. The flag can
be 0 or 1.

0 Ifyou supply a value of O for flag, the debugger immediately returns to the
debugger environment after the last item of information is displayed.

1 If you supply a value of 1 for flag, the debugger does not return to the
debugger environment until you enter:
exit @.
(This is the default.)

Enter Operating-System Command PDM Environment
Syntax system  operating-system command

Menu selection none

Toolbar selection none

Environments |:| basic debugger PDM |:| profiling
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Syntax

Menu selection

Toolbar selection

Environments

Description

take

The PDM version of the SYSTEM command allows you to enter a single oper-
ating-system command without explicitly exiting the PDM environment. You
cannot enter more than one operating-system command with the PDM version
of the SYSTEM command.

Execute Batch File

Basic debugger: take batch filename [, suppress echo flag]
PDM: take batch filename

File - Execute Take File

none

basic debugger PDM profiling

The TAKE command tells the debugger or the PDM to read and execute
commands from a batch file. The batch filename parameter identifies the file
that contains commands. If you do not supply a pathname as part of the file-
name, the debugger/PDM firstlooks in the current directory and then searches
directories named with the D_DIR environment variable.

The batch filename for the PDM version of this command must have a .pdm
extension, or the PDM will not be able to read the file. In addition, the batch
file that the PDM reads can contain only PDM commands.

By default, the debugger echoes the commands to the display area of the
Command window and updates the display as it reads the commands from the
batch file. To suppress the echoing and updating, enter a 0 as the suppress
echo flag parameter. If you omit the suppress echo flag parameter or enter a
nonzero value for that parameter, the debugger behaves in the default
manner.
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unalias

Syntax
Menu selection

Toolbar selection

Environments

Description

unset

Syntax
Menu selection

Toolbar selection

Environments

Description
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Delete Alias Definition

unalias  {alias name | *}
Configure - Alias Commands

none

basic debugger PDM profiling
The UNALIAS command deletes defined aliases.

[ Todeleteasingle alias, enterthe UNALIAS command with an alias name.
For example, to delete an alias named NEWMAP, enter:

unalias NEWMAP

[J To delete all aliases , enter an asterisk instead of an alias name:
unalias *

The * symbol does not work as a wildcard.

Delete Group

unset  {group name | *}
none

none

|:| basic debugger PDM |:| profiling

The UNSET command deletes a group of processors. You can use this
command in conjunction with the SET command to remove a particular
processor from a group.

To delete all groups, enter an asterisk instead of a group name:

unset *

The * symbol does not work as a wildcard.

Note:

When you use UNSET * to delete all of your system variables and processor
groups, variables such as prompt, status, and dgroup are also deleted.




vac

Use Additional Directory

Syntax
Menu selection

Toolbar selection

Environments

Description

use [directory name]
none

none

basic debugger |:| PDM profiling

The USE command allows you to name an additional directory that the
debugger can search when looking for source files. You can specify only one
directory at a time.

If you enter the USE command without specifying a directory name, the

debugger lists in the display area of the Command window all of the current
directories.

Save All Profile Data to a File

Syntax
Menu selection

Toolbar selection

Environments

Description

vac

Syntax
Menu selection

Toolbar selection

Environments

Description

vaa filename
Tools - Profile — Save All

none

|:| basic debugger |:| PDM profiling

The VAA command saves all statistics collected during the current profiling
session. The data is stored in a system file.

Save Displayed Profile Data to a File

vac filename
Tools - Profile — Save View

none

|:| basic debugger |:| PDM profiling

The VAC command saves all statistics currently displayed in the Profile

window. (Statistics that are not displayed are not saved.) The data is stored
in a system file.
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version

Syntax
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Syntax
Menu selection

Toolbar selection

Environments

Description
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Display the Current Debugger Version

version
none

none

basic debugger |:| PDM profiling

The VERSION command displays the debugger’s copyright date and version
number, as well as the device name.

Reset Profile Window Display

vr
none

none

|:| basic debugger |:| PDM profiling

The VR command resets the display in the Profile window so that all marked
areas are listed and statistics are displayed with default labels and in the
default sort order.

Add Item to Watch Window

wa expression [,[ label] [, [display formaf] [, window name] ] ]
Configure — Watch Add

none

basic debugger |:| PDM |:| profiling

The WA command displays the value of expression in a Watch window. If a
Watch window is not open, executing WA opens a Watch window. The expres-
sionparameter can be any C expression, including an expression that has side
effects.



Syntax
Menu selection

Toolbar selection

Environments

Description

wd

WA is most useful for watching an expression whose value changes over time;
constant expressions serve no useful function in the watch window. The /label
parameter is optional. When used, it provides a label for the watched entry. If
you do not use a label, the debugger displays the expression in the label field.

When you use the optional display format parameter, data is displayed in one
of the following formats:

Parameter  Result is displayed in... Parameter  Result is displayed in...
* Default for the data type o] Octal
c ASCII character (bytes) p Valid address
d Decimal S ASCII string
e Exponential floating point u Unsigned decimal
f Decimal floating point X Hexadecimal

If you want to use a display format parameter without a label parameter, be
sure to include an extra comma. For example:

wa PC,,0

You can open additional Watch windows by using the window name parame-
ter. When you open an additional Watch window, the debugger appends the
window name to the Watch window label. You can create as many Watch
windows as you need.

If you omit the window name parameter, the debugger displays the expression
in the default Watch window (labeled Watch).

Delete Item From Watch Window

wd  expression [, window name]
Configure - Watch Add

none

basic debugger |:| PDM |:| profiling

The WD command deletes a specific item from the Watch window. The WD
command’s expression parameter must correspond to one of the variable
names listed in the Watch window. The optional window name parameter
specifies a particular Watch window. If no window name is given, the expres-
sion is deleted from the default Watch window.
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Find Data Type

Syntax whatis  symbol

Menu selection none

Toolbar selection none

Environments basic debugger |:| PDM |:| profiling
Description The WHATIS command shows the data type of symbolin the display area of

the Command window. The symbol can be any variable (local, global, or
static), afunction name, structure tag, typedef name, or enumeration constant.

win Make a Window Active

Syntax win  window name

Menu selection View menu options

Toolbar selection none

Environments basic debugger |:| PDM profiling
Description The WIN command allows you to make a window active by name. You can

spell out the entire window name, but you really need to specify only enough
letters to identify the window.

If you supply an ambiguous name (such as C, which could stand for CPU or
Calls), the debugger selects the first window it finds whose name matches the
name you supplied. If the debugger does not find the window you asked for
(because you closed the window or misspelled the name), then the WIN
command has no effect.
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Syntax
Menu selection

Toolbar selection

Environments

Description

Z00m

Syntax
Menu selection

Toolbar selection

Environments

Description

zoom

Close Watch Window

wr [ {*| window name} ]
Configure - Watch Add

none

basic debugger |:| PDM |:| profiling

The WR command deletes all items from a Watch window and closes the
window.

[ To close the default Watch window, enter:
wr

[ To close one of the additional Watch windows, use this syntax:

wr  window name

[ To close all Watch windows, enter:
wr *

Zoom a Window

zoom [window name]
none

none

basic debugger |:| PDM profiling

The ZOOM command makes the window as large as possible. To unzoom a
window, enter the ZOOM command a second time; this returns the window to
its prezoom size and position.

You can spell out the entire window name, but you really need to specify only
enough letters to identify the window.
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11.3 Summary of Profiling Commands

The following tables summarize the profiling commands that are used for
marking, enabling, disabling, and unmarking areas and for changing the
display in the Profile window. These commands are easiest to use from the
Tools - Profile menu and associated dialog boxes, so they are not included in
the alphabetical command summary. The syntaxes for these commands are
provided here so that you can include them in batch files.

Marking areas

To mark this area... In C only In disassembly only

Lines

(1 By line number, address MCLE filename, line number MALE address

[ Alllines in a function MCLF function MALF  function

Ranges

(1 By line numbers MCRE filename, line number, line number  MARE address, address
Functions

(1 By function name MCFE function not applicable

[ All functions in a module MCFM filename

(1 All functions everywhere MCFG

Disabling marked areas

In disassembly In C and
To disable this area... In C only only disassembly
Lines
1 By line number, address DCLE filename, line number DALE address not applicable
[ Alllines in a function DCLF function DALF function DBLF function
g Alllines in a module DCLM filename DALM filename DBLM filename
(O Alllines everywhere DCLG DALG DBLG
Ranges
1 By line number, address DCRE filename, line number DARE address not applicable
(1 Allranges in a function DCRF function DARF function DBRF function
(O Allranges in a module DCRM filename DARM filename DBRM filename
(1 Allranges everywhere DCRG DARG DBRG
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To disable this area...

In C only

In disassembly
only

In C and
disassembly

Functions

1 By function name

DCFE function

not applicable

not applicable

J Allfunctions in a module DCFM filename DBFM filename
1 All functions everywhere DCFG DBFG

All areas

[ Allareas in a function DCAF function DAAF function DBAF  function
J Allareasin a module DCAM filename DAAM filename DBAM filename
1 All areas everywhere DCAG DAAG DBAG
Enabling disabled areas

In disassembly In C and

To enable this area... In C only only disassembly
Lines

1 By line number, address ECLE filename, line number EALE address not applicable

J Alllines in a function ECLF function EALF function EBLF function
1 Alllines in a module ECLM filename EALM filename EBLM filename
1 Alllines everywhere ECLG EALG EBLG

Ranges

1 By line number, address ECRE filename, line number EARE address not applicable

[ Allranges in a function ECRF function EARF function EBRF function
1 Allranges in a module ECRM filename EARM filename EBRM filename
[ Allranges everywhere ECRG EARG EBRG

Functions

1 By function name ECFE function not applicable not applicable

[ All functions in a module ECFM filename EBFM filename
1 All functions everywhere ECFG EBFG

All areas

[ Allareas in a function ECAF function EAAF function EBAF function
J Allareasin a module ECAM filename EAAM filename EBAM filename
1 All areas everywhere ECAG EAAG EBAG
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Unmarking areas

In disassembly In C and
To unmark this area... In C only only disassembly
Lines
1 By line number, address UCLE filename, line number UALE address not applicable
(1 Alllines in a function UCLF function UALF function UBLF function
g Alllines in a module UCLM filename UALM filename UBLM filename
(O Alllines everywhere UCLG UALG UBLG
Ranges
(1 By line number, address UCRE filename, line number UARE address not applicable
[ Allranges in a function UCRF function UARF function UBRF function
(1 Allranges in a module UCRM filename UARM filename UBRM filename
[ Allranges everywhere UCRG UARG UBRG
Functions
(1 By function name UCFE function not applicable not applicable
(1 All functions in a module UCFM filename UBFM filename
(1 All functions everywhere UCFG UBFG
All areas
(1 Allareas in a function UCAF function UAAF  function UBAF function
(1 Allareas in a module UCAM filename UAAM filename UBAM filename
(1 All areas everywhere UCAG UAAG UBAG
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Changing the profile window display

(a) Viewing specific areas

Summary of Profiling Commands

To view this area...

In C only

In disassembly
only

In C and
disassembly

Lines

1 By line number, address

[ Alllines in a function
J Alllines in a module
[ Alllines everywhere

Ranges

1 By line number, address

1 Allranges in a function
1 Allranges in a module
1 Allranges everywhere
Functions

1 By function name

[ All functions in a module

1 All functions everywhere

All areas

J Allareas in a function

VFCLE filename, line number

VFCLF function
VFCLM filename
VFCLG

VFCRE filename, line number

VFCRF function
VFCRM filename
VFCRG

VFCFE function

VFCFM filename

VFCFG

VFCAF function

VFALE address
VFALF function
VFALM filename
VFALG

VFARE address
VFARF function
VFARM filename

VFARG

not applicable

VFAAF  function

not applicable

VFBLF  function
VFBLM
VFBLG

filename

not applicable

VFBRF function
VFBRM
VFBRG

filename

not applicable
VFBFM
VFBFG

filename

VFBAF function

] Allareas in a module VFCAM filename VFAAM filename VFBAM filename
1 All areas everywhere VFCAG VFAAG VFBAG
(b) Viewing different data (c) Sorting the data
Use this Use this

To view this information... command... To sort on this data... command...
Count VDC Count VSC

Inclusive VDI Inclusive VSI

Inclusive, maximum VDN Inclusive, maximum VSN
Exclusive VDE Exclusive VSE
Exclusive, maximum VDX Exclusive, maximum VSX

Address VDA Address VSA

All VDL Data VSD

Summary of Commands 11-63



11-64



Chapter 12

Basic Information
About C Expressions

Many of the debugger commands take C expressions as parameters. This
allows the debugger to have a relatively small, yet powerful, instruction set.
Because C expressions can have side effects—that is, the evaluation of some
types of expressions can affect existing values—you can use the same com-
mand to display or to change a value. This reduces the number of commands
in the command set.

This chapter contains basic information that helps you use C expressions as
debugger command parameters.

Topic Page
12.1 C Expressions for Assembly Language Programmers ~ ....... 12:2
12.2 Using Expression Analysis in the Debugger — .................. 12-4
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12.1 C Expressions for Assembly Language Programmers

12-2

It is not necessary for you to be an experienced C programmer to use the
debugger. However, to use the debugger’s full capabilities, you should be fa-
miliar with the rules governing C expressions. You should obtain a copy of The
C Programming Language (first or second edition) by Brian W. Kernighan and
Dennis M. Ritchie, published by Prentice-Hall, Englewood Cliffs, New Jersey.
This book is referred to in the C community, and in Texas Instruments docu-
mentation, as K&R.

Note:

A single value or symbol is a legal C expression.

K&R contains a complete description of C expressions; to get you started, here
is a summary of the operators that you can use in expression parameters.

[0 Reference operators

—> indirect structure reference . direct structure reference
[1 array reference * indirection (unary)
& address (unary)

[ Arithmetic operators

+ addition (binary) —  subtraction (binary)
* multiplication / division
% modulo - negation (unary)

(type) type cast

[ Relational and logical operators

> greater than >= greater than or equal to
< less than <= less than or equal to
== is equal to I= is not equal to

&& logical AND || logical OR

! logical NOT (unary)
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Increment and decrement operators

++ increment

decrement

These unary operators can precede or follow a symbol. When the operator
precedes a symbol, the symbol value is incremented/decremented before
itis used in the expression; when the operator follows a symbol, the sym-
bol value is incremented/decremented after it is used in the expression.
Because these operators affect the symbol’s final value, the parameters

they are used with have side effects.

Bitwise operators

& bitwise AND
N bitwise exclusive-OR
>>  right shift

Assignment operators

= assignment

—=  assignment with subtrac-
tion

%= assignment with modulo

A= assignment with bitwise
XOR

<<= assignment with left shift

*= assignment with multiplica-
tion

<<

>>=

bitwise OR
left shift
1s complement (unary)

assignment with addition
assignment with division

assignment with bitwise
AND

assignment with bitwise OR

assignment with right shift

These operators support a shorthand version of the familiar binary expres-
sions; for example, X = X +Y can be written in C as X += Y. Because these
operators affect a symbol’s final value, the parameters they are used with

have side effects.

Basic Information About C Expressions 12-3



Using Expression Analysis in the Debugger

12.2 Using Expression Analysis in the Debugger

Restrictions

Additional features

12-4

The debugger’s expression analysis is based on C expression analysis. This
includes all mathematical, relational, pointer, and assignment operators.
However, a few limitations, as well as a few additional features, are not
described in K&R.

The following restrictions apply to the debugger’'s expression analysis
features.

4
4

The sizeof operator is not supported.

The comma operator (,) is not supported (commas are used to separate
parameter values for the debugger commands).

Function calls and string constants are currently not supported in expres-
sions.

The debugger supports a limited capability of type casts; the following
forms are allowed:

(basic type)

(basic type * ...)

([ structure/union/enum)  structure/union/enum tag )

([ structure/union/enum] structure/union/enum tag* ...)

You can use up to six * characters in a cast.

All floating-point operations are performed in double precision using stan-
dard widening. (This is transparent.) Floats are represented in IEEE floa-
ting-point format.

All registers can be referenced by name. The 'C54x auxiliary registers are
treated as integers and/or pointers.

Void expressions are legal (treated like integers).

The specification of variables and functions can be qualified with context
information. Local variables (including local statics) can be referenced
with the expression form:

function name.local name
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This expression format is useful for examining the automatic variables of a
function that is not currently being executed. Unless the variable is static,
however, the function must be somewhere in the current call stack. If you
want to see local variables from the currently executing function, you need
not use this form; you can simply specify the variable name (just as in your
C source).

File-scoped variables (such as statics or functions) can be referenced with
the following expression form:

filename.function name
or filename.variable name

This expression format is useful for accessing a file-scoped static variable
(or function) that may share its name with variables in other files.

In this expression form, filename does not include the file extension; the
debugger searches the object symbol table for any source filename that
matches the input name, disregarding any extension. Thus, if the variable
ABC is in file source.c, you can specify it as source.ABC.

These expression forms can be combined into an expression of the form:

filename.function name.variable name

Any integral or void expression can be treated as a pointer and used with
the indirection operator (*). Here are several examples of valid use of a
pointer in an expression:

*123

*A5

*(A2 + 123)

*(I*J)

By default, the values are treated as integers (that is, these expressions
point to integer values).

Any expression can be type cast to a pointer to a specific type (overriding
the default of pointing to an integer, as described above).

Hint: You can use casting with the WA and DISP commands to display
data in a desired format.

For example, the expression:

*(float *)10

treats 10 as a pointer to a floating-point value at location 10 in memory. In
this case, the debugger fetches the contents of memory location 10 and
treats the contents as a floating-point value. If you use this expression as a
parameter for the DISP command, the debugger displays memory con-
tents as an array of floating-point values within the DISP window, begin-
ning with memory location 10 as array member [0].
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Note how the first expression differs from the expression:

(float)*10

In this case, the debugger fetches an integer from address 10 and con-
verts the integer to a floating-point value.

You can also type cast to user-defined types such as structures. For exam-
ple, in the expression:

((struct STR *)10)—>field

The debugger treats memory location 10 as a pointer to a structure of type
STR (assuming that a structure is at address 10) and accesses a field from
that structure.



Appendix A

What the Debugger Does
During Invocation

In some circumstances, you may find it helpful to know the steps that the
debugger goes through during the invocation process. These are the steps,
in order, that the debugger performs. If you are using PDM to run multiple de-
buggers, PDM executes the first step. (For more information on the environ-
ment variables mentioned below, see Chapter 2, Getting Started With the
Debugger.)

The debugger:
1) Reads options from the operating system’s command line.

2) Reads any information specified with the D_OPTIONS environment
variable.

3) Reads information from the D_DIR and D_SRC environment variables.
4) Looks for the init.clr screen-configuration file.

(The debugger searches for the screen-configuration file in directories
named with D_DIR.)

5) Initializes the debugger screen and windows.

6) Finds the batch file that defines your memory map by searching in directo-
ries named with D_DIR. The debugger expects this file to set up the
memory map and follows these steps to look for the batch file:

(1 Whenyouinvoke the debugger, it checks to see if you have used the —t
debugger option. If it finds the —t option, the debugger reads and
executes the specified file.

[ If you have not used the —t option, the debugger looks for the default
initialization batch file emuinit.cmd.

If the debugger finds the file, it reads and executes the file. If the debugger
does not find the —t option or the initialization batch file, it looks for a file
called init.cmd. This allows you to have one initialization batch file for more
than one debugger tool. To set up this file, you can use the IF/ELSE/ENDIF
commands (see page 3-8 for more information) to indicate which memory
map applies to each tool.
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7) Loads any objectfiles specified with D_OPTIONS or specified on the com-
mand line during invocation.

8) Determines the initial mode (auto, assembly, or mixed) and displays the
appropriate windows on the screen.

At this point, the debugger is ready to process any commands that you enter.

Where the debugger looks for files

You can perform all load-type commands by using menu options. However, if
you choose to use the command-line equivalents to these menu options, you
need to know where the debugger looks for source files.

The FILE, LOAD, RELOAD, SLOAD, SCONFIG, and TAKE commands expect
a filename as a parameter. If the filename includes path information, the
debugger uses the file from the specified directory and does not search for the
file in any other directory. If you do not supply path information, the debugger
must search for the file. The debugger first looks for the file in the current
directory. You may, however, have your files in several different directories.

1 If you are using LOAD, RELOAD, or SLOAD, you have only two choices
for supplying the path information:

B Specify the path as part of the filename.

B Alternatively, you can use the CD command before you enter the
LOAD, RELOAD or SLOAD command to change the current directory
from within the debugger. The format for this command is:

cd directory name

(1 If you are using the FILE command, you have several options:

B Within the operating-system environment, you can name additional
directories with the D_SRC environment variable. The format for this
environment variable is:

SET D_SRC=pathname;pathname For PCs
setenv D_SRC " pathname,pathname’ For SPARCstations
You can name several directories for the debugger to search.

B When you invoke the debugger, you can use the — i option to name
additional source directories for the debugger to search. The format
for this option is —i pathname.

You can specify multiple pathnames by using several —i options (one
pathname per option). The list of source directories that you create
with —i options is valid until you quit the debugger.
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B Within the debugger environment, you can use the USE command to
name additional source directories. The format for this command is:

use directory name
You can specify only one directory at a time.

In all cases, you can use relative pathnames such as ..\csource or ..\..\code.

The debugger can recognize a cumulative total of 20 paths specified with
D_SRC, —i, and USE.
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Appendix B

Customizing the Emulator Analysis Interface

The interface to the 'C54x emulator analysis module is register based. You can
set up hardware breakpoints or counter events through the Tools — Analysis
menu dialog boxes. In some cases, however, you may want to define more
complex conditions for the processor to detect. Or, you may want to write a
batch file that defines breakpoint and/or counter conditions. In either case, you
can accomplish these tasks by accessing the analysis registers through the
debugger. This appendix explains how to access these registers.

Topic Page
B.1 Loading the Analysis Pseudoregisters With Their
Default Values . ... .. B-2
B.2 Summary of Predefined Analysis Commands ~ ................ B-3
B.3 Creating Customized Analysis Commands  .................. B-12
B.4 Summary of Analysis Pseudoregisters ~— ..................... B-13
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B.1 Loading the Analysis Pseudoregisters With Their Default Values

B-2

The analysis.cmd file supplied with the debugger defines a basic set of analy-
sis commands. These commands, like the analysis dialog boxes, load the
analysis registers with specified values. Before you can use these command
aliases, you must execute the analysis.cmd file. To execute the analysis.cmd
file, follow these steps:

1) From the File menu, select Execute Take File...
2) Inthe Open Take File dialog box, browse until you find analysis.cmd.
3) Select analysis.cmd and click Open.

By default, the debugger echoes the file to the output area of the Command
window. However, you can view the entire file by using the FILE command to
display its contents in the File window. Table B—1 shows the predefined com-
mands along with their menu equivalents.



Summary of Predefined Analysis Commands

B.2 Summary of Predefined Analysis Commands

Table B—1 shows the predefined commands along with their dialog box equiv-
alents. These commands, created in the analysis.cmd file, are provided to help
you familiarize yourself with the analysis registers and how they work. These
aliases are a foundation for you to build upon to create your own commands.

Table B—1. The Analysis Commands Found in the analysis.cmd File

Analysis Events Dialog

Command Box Tab - Selection Description Page
asys_emuOout Emulator pins - EMUO trigger out Set EMUO pin to output B-6
asys_emulout Emulator pins -~ EMUL trigger out Set EMUL1 pin to output B-6
asys_extcnt Emulator pins — External clock Use the external counter on the B-6
emulator
asys_off Analysis - Enable Events Turn off the analysis interface B-5
(Use Enable Events on the Tools - Analysis
menu rather than Setup Events.)
asys_on Analysis - Enable Events Turn on the analysis interface B-5
(Use Enable Events on the Tools - Analysis
menu rather than Setup Events.)
asys_reset None Reset the analysis interface B-11
cnt_br Analysis Count Events - Branch taken Count any branches detected B-7
cnt_call Analysis Count Events - Call taken Count any calls detected B-7
cnt_clock Analysis Count Events - CPU clock Count CPU clock cycles B-7
cnt_data Analysis Count Events - Data bus Count any data accesses B-7
cnt_ins Analysis Count Events - Instruction fetch Count any instructions fetched B-7
cnt_intr Analysis Count Events - Interrupt/trap taken Count any interrupts/traps B-7
detected
cnt_load value Analysis Count Events — Event counter Load the analysis counter B-6
cnt_pclk Analysis Count Events - Pipeline clock Count CPU pipeline execution B-7
clocks
cnt_progl Analysis Count Events — Programbus 1and2  Count any program address B-7
cnt_prog2 accesses
cnt_ret Analysis Count Events — Return taken Count any returns from an B-7
interrupt/trap detected
data_bus_qual Analysis Count/Break Events — Data Bus radio  Count or break on data bus B-10
events
data_io_address Analysis Count/Break Events — Data or I/O Set a breakpoint or a count event  B-8
address or symbol name  bus: Address field on a data address
data_io_mask value Analysis Count/Break Events — Data or I/O Set a breakpoint or a count event  B-8
bus: Mask field on data value with mask
data_io_val value Analysis Count/Break Events — Data or I/O Set a breakpoint or a count event  B-8
bus: Value field on data value
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Table B-1. The Analysis Commands Found in the analysis.cmd File (Continued)

Analysis Events Dialog

Command Box Tab - Selection Description Page
data_io_qual_r Analysis Count/Break Events — Data or I/O Data or I/O read qualifier B-10
Bus: Data bus: Read
data_io_qual_rw Analysis Count/Break Events - Data or I/O Data or I/O read/write qualifier B-10
Bus: Data bus: Access
data_io_qual_w Analysis Count/Break Events — Data or I/O Data or 1/0O write qualifier B-10
Bus: Data bus: Write
io_bus_qual Analysis Count/Break Events — 10 Bus radio Count or break on I/O bus events  B-10
progl_address address  Analysis Count/Break Events — Program bus 1: Break or count Program Bus 1 B-8
or function name Address field events at address
prog2_address address  Analysis Count/Break Events — Program bus 2: Break or count Program Bus 2 B-8
or function name Address field events at address
progl_ext add Analysis Count/Break Events - Program bus 1: Enable Program Bus 1 extended B-8
Extended Address addressing
prog2_ext_add Analysis Count/Break Events — Program bus 2: Enable Program Bus 2 extended B-8
Extended Address addressing
progl_page Analysis Count/Break Events — Program Bus 1: Specify count and break page B-8
Page field field for Program Bus 1
prog2_page Analysis Count/Break Events — Program Bus 2: Specify count and break page B-8
Page field field for Program Bus 2
progl_qual_iaq Analysis Count/Break Events — Program bus 1 ~ Program instruction acquisition B-10
prog2_qual_iaq and 2: Fetch
progl_qual_r Analysis Count/Break Events - Program bus 1 Program read qualifier B-10
prog2_qual_r and 2: Read
progl_qual_rw Analysis Count/Break Events — Program bus 1  Program read/write qualifier B-10
prog2_qual_rw and 2: Access
progl_qual_w Analysis Count/Break Events — Program bus 1  Program write qualifier B-10
prog2_qual_w and 2: Write
prog_win_on Analysis Count/Break Events — Program Program windowing enabled B-5
window
prog_win_off Analysis Count/Break Events — Program Program windowing disabled B-5
window
stop_br Analysis Break Events — Branch taken Halt the processor when a branch  B-9
is detected
stop_call Analysis Break Events — Call taken Halt the processor when a call is B-9
detected
stop_cnt Analysis Count Events — Event counter <0 Halt the processor when the B-6
counter passes 0
stop_data Analysis Break Events - Data bus Halt the processor on a data bus B-8
access
stop_disc Analysis Break Events - Discontinuity Halt any discontinuity B-9

B-4



Summary of Predefined Analysis Commands

Table B-1. The Analysis Commands Found in the analysis.cmd File (Continued)

Analysis Events Dialog

Command Box Tab - Selection Description Page

stop_emuO Analysis Break Events - EMUO driven low Halt the processor when the B-9
EMUO pin is low

stop_emul Analysis Break Events -~ EMUL1 driven low Halt the processor when the B-9
EMUL1 pin is low

stop_intr Analysis Break Events — Interrupt/trap taken Halt the processor when an B-9
interrupt/trap is detected

stop_off None Disable break events B-9

stop_pclk Analysis Break Events — Pipeline clock Halt the processor on a pipe-clock  B-9
(instruction fetched)

stop_progl Analysis Break Events — Program bus 1 and 2  Halt the processor on a program B-8

stop_prog2 bus access

stop_ret Analysis Break Events — Return taken Halt the processor when a return B-9

from an interrupt/trap is detected

In addition to the predefined commands listed in Table B—-1, you can create
your own analysis commands using the ALIAS and EVAL commands. Refer
to sections 3.1, page 3-2, and 7.2, page 7-3, for more information on ALIAS
and EVAL. The following subsections briefly describe the use of the analysis
commands.

Enabling the analysis interface

The basic syntax for the command to enable the analysis module is:
asys_on
The syntax for the command to disable the analysis interface is:

asys_off

Enabling the program window

The basic syntax for the command to enable the analysis program window is:
prog_win_on
The syntax for the command to disable the program window is:

prog_win_off

Enabling the EMUO/1 pins

To set the EMUOQ/1 pins to output, or to use the external counter, enter the
appropriate command:

Customizing the Emulator Analysis Interface B-5



Summary of Predefined Analysis Commands

To do this... Enter this...
Set the EMUO pin to output asys_emuOout
Set the EMUL1 pin to output asys_emulout
Use the external counter on the emulator asys_extent

Enabling event counting

B-6

The syntax for the command to load or reset the event counter is:
cnt_load value

Load value with a 1s complement of the number of times you want to count the
specified event. For example, to stop the processor after ten instruction
fetches have occurred, enter:

cnt_load -10 Set the counter to count ten events and then stop.
cnt_ins Count instruction fetches.
stop_cnt Stop the processor when the counter reaches 0.

In this example, you must load the counter with a negative value because the
event counter register represents a 1s complement of the loaded value.

To reset the internal event counter and count the number of instruction fetches
detected, enter:
cnt_load O Reset the counter.

cnt_ins Count the number of instruction fetches detected.

You can countonly one event at atime. To count any of the other events, simply
type in the appropriate command. Table B—2 shows the command for counting
each of the nine events.



Table B-2. The Analysis Commands

Summary of Predefined Analysis Commands

Command

Dialog Box
Selection

Description

cnt_br
cnt_call
cnt_clock
cnt_data
cnt_ins

cnt_intr

cnt_pclk

cnt_progl
cnt_prog2

cnt_ret

Branch taken
Call taken

CPU clock
Data bus
Instruction fetch

Interrupt/trap
taken

Pipeline clock

Program bus

Return taken

Count the number of branches detected
Count the number of calls detected
Count the number of CPU clock cycles
Count the number of data cycles

Count the number of instruction fetches

Count the number of interrupts/traps
detected

Count the CPU pipeline execution clocks

Count the number of program address
accesses

Count the number of returns from inter-
rupts, traps, or subroutine calls
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Setting breakpoints on a single program or data address

The simplest events to detect identify a single address. To define this type of
event, follow the command with a C expression. For example, to set a program

address breakpoint, enter:

asys_on

progl brk add  main
prog2_brk_add  main

stop_prog

run

progl_brk_add My Function
prog2_brk _add  My_Function

run

Turn the analysis interface on.

Set a program address breakpoint on
function_name.

Enable the processor to stop on the
breakpoint condition.

Run the program.

Set a new program address
breakpoint on function_name2Z.

Run to the new breakpoint.

The commands shown in bold represent the actual breakpoint commands
used. Mainand My _Functionrepresent the addresses on which the processor
will break. These function names can be replaced by specific address loca-
tions. Table B—3 shows the breakpoint commands for setting single address
breakpoints; their respective menu selections can be found in the Analysis
break events dialog box. You can set breakpoints on any combination of these

events.

Table B—3. Breakpoint Commands for Program and Data Addresses
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Dialog Box

Command Selection Description
data_io_address address Data bus Set a data breakpoint address
or symbol name
data_io_val value Data bus Set a data value
data_io_mask value Data bus Set a data value mask
progl_address addressor  Program Set a program breakpoint address
function name bus 1
prog2_address address or  Program Set a program breakpoint address
function name bus 2
progl_ext add Program Enable Program Bus lor 2 extended
prog2_ext_add bus addressing
progl_page Program Specify count and break page field for
prog2_page bus Program bus
stop_data Data bus Stop the processor when the data

breakpoint condition executes
stop_progl Program Stop the processor when the program
stop_prog2 bus breakpoint condition executes




Breaking on event occurrences

Summary of Predefined Analysis Commands

You can also set conditions on various types of processor operations. To
define these conditions or events, simply enter the command. For example,
to stop the processor when it detects an interrupt or a call taken, enter:

asys_on

stop_intr

stop_call

Turn the analysis interface on.

Enable the processor to stop when it
detects an interrupt.

Enable the processor to stop when it
detects a call taken.

Table B—4 shows the commands for stopping the processor when an event
occurs. You can set breakpoints on any combination of these events.

Table B—4. Breakpoint Commands for Event Occurrences

Command

Dialog Box
Selection

Description

stop_br
stop_call
stop_disc

stop_emuO

stop_emul

stop_intr

stop_off
stop_pclk

stop_ret

Branch taken
Call taken
Discontinuity

EMUO driven low

EMU1 driven low

Interrupt/trap taken

None

Pipeline clock

Return taken

Stop the processor when a branch is taken
Stop the processor when a call is taken
Stop the processor with any discontinuity

Stop the processor when the EMU pin
reaches a logic low of 0

Stop the processor when the EMU pin
reaches a logic low of 1

Stop the processor when an interrupt is
detected

Disable break events

Stop the processor on a pipeline clock
(instruction fetched)

Stop the processor when a return from an
interrupt, branch, or call occurs
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Qualifying on a read or a write

Data and program accesses can be qualified, depending on whether the
memory cycle is a read or write:

go function_name Run to the beginning of the function

function_name.
data_qual_w Look only at writes.
data_brk_add data_symbol Set a data address breakpoint on

data_symbol.

cnt_data Enable the processor to count any
writes to the specified data access.

run Count the number of any writes to
data_symbol.

This example sets a data address breakpoint that counts only when a write is
detected. Table B-5 shows the qualifier commands for data and program
break events. You can use only one of these commands at a time.

Table B-5. Read and Write Qualifying Commands for Data and Program Accesses

Command Dialog Box Selection  Description

data_bus_qual Data bus: Radio Count or break on Data bus events
data_io_qual_r Data bus: Read Look only at data reads
data_io_qual_rw Data bus: Access Look at both data reads and writes
data_io_qual_w Data bus: Write Look only at data writes
io_bus_qual 10 bus: Radio Count or break on 1/O bus events
progl_qual_iaq Program bus: Fetch Program instruction acquisition
prog2_qual_iaq

progl_qual_r Program bus: Read Look only at data reads
prog2_qual_r

progl_qual_rw Program bus: Access  Look at both data reads and writes
prog2_qual_rw

progl_qual_w Program bus: Write Look only at data writes
prog2_qual_w
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Resetting the analysis interface

Whenever you begin a new analysis session, you can define new parameters
or qualifier expressions. You can do this without having to manually deselect
each defined condition. Just enter the ASYS_RESET command. To reset the
analysis module, type:

asys_reset

Note:

To clear conditions or qualifier expressions previously defined via the
Tools - Analysis menu, you must open the Analysis count events and Anal-
ysis break events dialog boxes and deselect each defined condition.
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Creating Customized Analysis Commands

B.3 Creating Customized Analysis Commands

B-12

By manipulating the analysis registers, you can customize commands for
more complex instructions that do not exist on the Break or Count dialog
boxes. Use the ALIAS and EVAL commands to create your own commands.
The basic syntax for creating customized analysis commands is:

alias command_name, "eval register name = code”

For example, to create a new command for turning on the analysis module,
enter:

alias analysis_on, "eval anaenbl = 1”
To create a new command for counting branches detected, enter:

alias cb, "e evtselt = 12"



Summary of Analysis Pseudoregisters

B.4 Summary of Analysis Pseudoregisters

To create your own analysis commands, you must familiarize yourself with the
thirteen analysis registers and how they work. The following subsections dis-
cuss the analysis registers briefly.

anaenbl (enable analysis)

You can enable and disable the analysis module by using the anaenbl register.
Set the bit to 1 to enable or to 0 to disable.

Bit Number

Description

0

ga b W N P

Enable analysis module
Reserved (set to 0)
Reserved (set to 0)
Enable external counter
Enable EMUO output
Enable EMU1 output

When you disable analysis, all registers except anaenbl retain their previous

state.

anastat (analysis status)

The anastat register records the occurrence of enabled events. The status bits
are defined as follows:

Bit Number Definition
0 Call taken
1 Return from interrupt/trap/subroutine
2 Interrupt/trap taken
3 Branch taken
4 Pipe clock
5 Program 1 address
6 Data address
7 Discontinuity
8 Event counter passed 0
9 EMUO detected low
10 EMUL1 detected low
11 Program 2 address

Run commands do not interfere with the status bits because they are cleared
before command execution.
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datbrkp (data breakpoint address)

The datbrkp pseudoregister allows you to specify a breakpoint address for
each of the major buses in the 'C54x path. When a valid bus cycle occurs and
the bus value matches the breakpoint address, then a breakpoint condition
can occur.

datdval (data breakpoint data value)

You can specify a data value that is qualified by the data breakpoint address.
The debugger halts the processor when the entered data bus address
contains the entered data value.

datmval (data breakpoint mask value)

You can mask bits of the data value. If the mask value is 0, then any value in
the given data address is trapped, providing the access type matches. If the
mask value is 0xffff, then the mask value is not used; when the data address
value matches the specified data value, the data breakpoint is trapped. Other-
wise, the mask value and the data value are used to continue checking for the
desired data pattern according to the following algorithm:

if (NOT( (data_bus XOR data_val) AND mask_val) )

{
data_break point_found = TRUE ;

}

datqual (data breakpoint qualifier)

The data breakpoint register has three qualifier bits. The qualifier bits are
defined as follows:

Qualifier Code Definition

0 Read

1 Write

2 Reserved
3 Read/write
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evicntr (event counter)

This register represents a true value in the 'C54x analysis module, which
provides a 16-bit decrementing event counter. For convenience, the pseudo-
register, EVT_cntr, provides a 1s complement of the evtcntr value.

You can use the event counter in one of two ways:

] Countthe number of events detected.
[J Stop after n events have occurred.

To count the number of events detected, load the counter with its maximum
value —1, or OXFFFF. The following example loads the counter and counts the

instructions.
cnt_load 0 Reset the counter.
cnt_ins Count the number of instruction fetches detected.

The EVT_cntr register displays the number of events detected after reaching
a stop condition.

To stop after a certain number of events, load the counter with the number of
events you want to occur before setting a breakpoint. The following example
counts ten events and then stops.

cnt_load 10 Set the counter to count ten events and then stop.
cnt_ins Count instruction fetches.
stop_cnt Stop the processor when the counter reaches 0.

If a software breakpoint happens to halt the processor before the counter
reaches zero, then the CNT_valu (displayed in the WATCH window) contains
the number of events remaining.

Note:

When CPU clock cycles are counted, the event counter includes start-up and
latency cycles.
L
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evtselt (select the event for counting)

The 'C54x can count nine types of events; however, only one event can be

counted at a time.

The count select codes are defined below.

Select Code Definition
0 CPU clocks
1 Pipeline clocks
2-7 Not used
8 Instruction fetched
9 Call taken
10 Return from interrupt/trap/subroutine
11 Interrupt/trap taken
12 Branch taken
13 Program 1 address breakpoints
14 Program 2 address breakpoints
15 Data address breakpoints

hbpenbl (select hardware breakpoints)

By setting the appropriate enable bit to 1 in the hbpenbl register, the 'C54x can
break on multiple events. Setting the bit to O disables the breakpoint and clears

the register. The breakpoint enable bits are defined below.

Bit Number

Definition

0

© 0 N O o B~ WODN P

=
P o

Call taken

Return from interrupt/trap/subroutine
Interrupt/trap taken
Branch taken

Pipe clock

Program 1 address
Data address
Discontinuity
Counter passing 0
EMUO detected low
EMUL1 detected low
Program 2 address
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pgabrkpl, pgabrkp2 (program address breakpoint)

You can specify a breakpoint address for each of the major buses in the 'C54x
path. When a valid bus cycle occurs and the bus value matches the breakpoint
address, then a breakpoint condition can occur.

pgaquall, pgaqual? (program breakpoint qualifier)

The data breakpoint register has three qualifier bits. The qualifier bits are
defined as follows:

Qualifier Code Definition

0 Read

1 Write

2 Program instruction acquisition
3 Read/write

progwin (program window enable)

You can enable data breakpoints in the program window between program
address 1 and program address 2. Set the bit to 1 to enable or to O to disable.

Customizing the Emulator Analysis Interface B-17



Summary of Analysis Pseudoregisters

ptraceO/ptracel/ptraceZ2 (discontinuity trace samples 0-2)

A program discontinuity occurs when the program addresses fetched by the
processor become nonsequential as a result of branches, interrupts, and simi-
lar events. The 'C54x provides three levels of discontinuity trace to aide in pro-
gram flow analysis:

Register Name Description

ptrace0 discontinuity trace sample 0 Traces the current code segment
ptracel discontinuity trace sample 1 Traces the previous code segment
ptrace?2 discontinuity trace sample 2 Traces the oldest code segment

Example B—-1. Program Discontinuity
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010A nop
010B nop
010C b dcon2 Discontinuity occurs.
010E nop Branch from
010F nop
0110 nop
0111 dcon2: nop Branch to
0112 nop
0113 nop
0114 nop
0115 b dconl Discontinuity occurs.
0117 nop Branch from
0118 nop
0119 nop
011A dconl: nop Branch to
011B nop
011C nop

Stepping through the code starting at address 0x010A with ptrace0/1/2 initial-
ized to 0, the trace buffer shows the following:

[ Following the first branch (b dcon2), the trace contains the following

values:
PTRACE2 0x0000
PTRACE1 0x010F Last instruction fetched before the branch
PTRACEO 0x0111 Branch to address (dcon2)
[ Following the second branch (b dconl), the trace contains the following
values:
PTRACE2 0x0111 Discontinuity from the oldest code segment
PTRACE1 0x011E Discontinuity from the previous code segment
PTRACEO O0x011A Current code segment



Appendix C

Describing Your Target System
to the Debugger

For the debugger to understand how you have configured your target system,
you must supply the target configuration information in a file for the debugger
to read.

[ Ifyou are using an emulation scan path that contains only one 'C54x and
no other devices, you can use the board.datfile that comes with the 'C54x
emulator kit. This file describes to the debugger the single 'C54x in the
scan path and gives the 'C54x the name CPU_A. Because the debugger
automatically looks for a file called board.dat in the current directory and
in the directories specified with the D_DIR environment variable, you can
skip this appendix.

(1 If you plan to use a target system that has multiple 'C54x devices or that
includes devices other than the 'C54x, you must follow these steps:

Step 1: Create the board configuration text file.

Step 2: Translate the board configuration text file to a binary, structured
format so that the debugger can read it.

Step 3: Specify the formatted configuration file when invoking the
debugger.

These steps are described in this appendix.

Topic Page

C.1 Step 1: Create the Board Configuration Text File  ..............\ C-2

C.2 Step 2: Translate the Configuration File to a Debugger-Readable
Format ... C-5

C.3 Step 3: Specify the Configuration File When Invoking
the DebUggEr . ... C-6
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Step 1: Create the Board Configuration Text File

C.1 Step 1: Create the Board Configuration Text File

To describe the emulation scan path of your target system to the debugger, you
must create a board configuration file. Each entry of the file describes one
device on your scan path and the entries follow the order of the devices in the
scan path. The text version of the configuration file is referred to as board.cfg

in this book.

Example C-1 shows a board.cfg file that describes a possible 'C54x device
chain. It lists six octals named A1-A6, followed by five 'C54x devices named

CPU_A, CPU_B, CPU_C, CPU_D, and CPU_E.

Example C-1. A Sample TMS320C54x Device Chain
(a) A sample board.cfqg file

C-2

Device Name Device Type Comments

"A1" BYPASSO08 ;the first device nearest TDO
;(test data out)

"A2" BYPASS08 :the next device nearest TDO

"A3" BYPASSO08

"A4” BYPASS08

"A5” BYPASS08

"AB” BYPASSO08

"CPU_A" TMS320C54x  ;the first 'C54x

"CPU_B" TMS320C54x

"CPU_C” TMS320C54x

"CPU_D" TMS320C54x

"CPU_FE” TMS320C54x  ;the last 'C54x nearest TDI

;(test data in)

(b) A sample 'C54x device chain

TDI| CPU_E| CPU_D| CPu_c| CPU_Bl CPU_A| A6 | | A2 | Al |TDo




Step 1: Create the Board Configuration Text File

The order in which you list each device is important. The emulator scans the
devices, assuming that the data from one device is followed by the data of the
next device on the chain. Data from the device that is closest to the emulation
header’s TDO (test data out) reaches the emulator first. The device whose
data reaches the emulator first is listed first in the board.cfg file; the device
whose data reaches the emulator last is listed last in the board.cfg file.

The board.cfg file can have any number of each of these three types of entries:

a

Debugger devices such asthe'C54x. These are the only devices that the
debugger can recognize.

The TI ACT8997 scan path linker , or SPL. The SPL allows you to have
up to four secondary scan paths that can each contain debugger devices
('C54xs) and other devices.

Other devices . These are any other devices in the scan path. These de-
vices cannot be debugged and must be worked around or bypassed when
trying to access the 'C54xs.

Each entry in the board.cfg file consists of at least two pieces of data:

a

The name of the device. The device name always appears first and is
enclosed in double quotes:

" device name”

This is the same name that you use with the —n debugger option, which
tells the debugger the name of the 'C54x. The device nhame can consist of
up to eight alphanumeric characters or underscore characters and must
begin with an alphabetic character.

The type of the device. The debugger supports the following device
types:

B TMS320C54x is an example of a debugger-device type.
TMS320C54x describes the 'C54x.

B SPL specifies the scan path linker and must be followed by four sub-
paths, as in this syntax:

" device name” SPL {subpath0} {subpathl} {subpath2} {subpath3}

Each subpath can contain any number of devices. However, an SPL
subpath cannot contain another SPL. A subpath that contains no de-
vices must still be listed.
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Example C-2 shows a file that contains an SPL.

Example C-2. A board.cfg File Containing an SPL

Device Name Device Type Comments

"A1” BYPASS08 ;the first device nearest TDO
"A2" BYPASS08
"CPU_A" TMS320C54x ;the first 'C54x
"HUB” SPL ;the scan path linker
{ ;the first subpath
"B1” BYPASS08
"B2” BYPASS08
"CPU_B” TMS320C54x :the second 'C54x
}
{ ;the second subpath
"Cl” BYPASS08
"C2" BYPASS08
"CPU_C” TMS320C54x ;the third 'C54x
}
{ ;the third subpath (contains noth-
ing)
}
{ ;the fourth subpath
"D1” BYPASS08
"D2" BYPASS08
"CPU_D" TMS320C54x :the fourth 'C54x
}
"CPU_FE” TMS320C54x ;the last 'C54x nearest TDI

Note:  The indentation in the file is for readability only.



Step 2: Translate the Configuration File to a Debugger-Readable Format

C.2 Step 2: Translate the Configuration File to a Debugger-Readable Format

After you have created the board.cfg file, you must translate it from text to a
binary, conditioned format so that the debugger can understand it. To translate
the file, use the composer utility that is included with the emulator kit. At the
system prompt, enter the following command:

composer [input file [output file] ]

[ The input file is the name of the board.cfg file that you created in step 1;
if the file is not in the current directory, you must supply the entire path-
name. If you omit the input filename, the composer utility looks for a file
called board.cfg in your current directory.

[ The output fileis the name that you can specify for the resulting binary file;
ideally, use the name board.dat. If you want the output file to reside in a
directory other than the current directory, you must supply the entire path-
name. If you omit an output filename, the composer utility creates a file
called board.dat and places it in the current directory.

To avoid confusion, use a .cfg extension for your text filenames and a .dat ex-
tension for your binary filenames. If you enter only one filename on the com-
mand line, the composer utility assumes that it is an input filename.
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C.3 Step 3: Specifying the Configuration File When Invoking the Debugger

C-6

When you invoke a debugger (either from the PDM or at the system prompt),
the debugger must be able to find the board.dat file so that it knows how you
have set up your scan path. The debugger looks for the board.dat file in the
current directory and in the directories named with the D_DIR environment
variable.

If you used a name other than board.dat or if the board.dat file is not in the cur-
rent directory or in a directory named with D_DIR, you must use the —f option
when you invoke the debugger. The —f option allows you to specify a board
configuration file (and pathname) to be used instead of board.dat. The format
for this option is:

—f filename



Appendix D

Debugger Messages

This appendix contains an alphabetical listing of the progress and error mes-
sages that the debugger or PDM might display in the display area of the Com-
mand window or in the PDM display area. Each listing contains both a
description of the situation that causes the message and an action to take if
the message indicates a problem or error.

Topic Page
D.1 Associating Sound With Error Messages — .................u... D-2
D.2 Alphabetical Summary of Debugger Messages — ................ D-2
D.3 Alphabetical Summary of PDM Messages — .................... D-20
D.4 Additional Instructions for Expression Errors ~ .............. D-24
D.5 Additional Instructions for Hardware Errors ~ ................. D-24
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Associating Sound With Error Messages / Alphabetical Summary of Debugger Messages

D.1 Associating Sound With Error Messages

You can associate a beeping sound with the display of error messages. To do
this, use the SOUND command. The format for this command is:

sound {on | off}

By default, no beep is associated with error messages (SOUND OFF). The
beep is helpful if the Command window is hidden behind other windows.

If you are using the debugger with Windows 95 or Windows NT, you must be
sure that you have sound enabled in the control panel.

D.2 Alphabetical Summary of Debugger Messages
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T expected

Description This is an expression error—it means that the parameter
contained an opening bracket symbol but did not contain a
closing bracket symbol.

Action See section D.4, Additional Instructions for Expression Errors,
page D-24.

‘)" expected

Description This is an expression error—it means that the parameter
contained an opening parenthesis symbol but did not contain
a closing parenthesis symbol.

Action See section D.4, Additional Instructions for Expression Errors,
page D-24.

Aborted by user

Description The debugger halted a long Command display listing
because you pressed the key.

Action None required; this is normal debugger behavior.



Alphabetical Summary of Debugger Messages

Breakpoint already exists at address

Description

Action

During single-step execution, the debugger attempted to set
a breakpoint where one already existed. (This is not neces-
sarily a breakpoint that you set—it may have been an internal
breakpoint that the debugger set for single-stepping).

None should be required; you may want to reset the program
entry point (Debug - Restart) and reenter the single-step
command.

Breakpoint table full

Description

Action

200 breakpoints are already set, and there was an attempt to
set another. The maximum limit of 200 breakpoints includes
internal breakpoints that the debugger may set for
single-stepping. Under normal conditions, this should not be
a problem; itis rarely necessary to set this many breakpoints.

Open the Breakpoint Control dialog box by selecting
Breakpoints from the Configure menu. Delete individual soft-
ware breakpoints.

Cannot allocate host memory

Description

Action

This is a fatal error—it means that the debugger is running out
of memory.

You can invoke the debugger with the —v option so that fewer
symbols may be loaded, or you can relink your program and
link in fewer modules at a time.

Cannot allocate system memory

Description

Action

This is a fatal error—it means that the debugger is running out
of memory.

You can invoke the debugger with the —v option so that fewer
symbols may be loaded, or you can relink your program and
link in fewer modules at a time.
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Cannot detect target power

Description This hardware error occurs after the emurst command is re-
set. Follow the steps described below and then restart your
emulator.

Action 1 Checkthe emulator board to be sure itis installed snugly.

] Check the cable connecting your emulator and target
system to be sure it is not loose.

] Checkyourtargetboard to be sure itis getting the correct
voltage.

] Check your emulator scan path to be sure it is uninter-
rupted.

] Ensure that your port address is set correctly:

B Check to be sure the —p option used with the
D_OPTIONS environment variable matches the 1/0
address defined by your switch settings. (See page
2-5 for more information on the D_OPTIONS envi-
ronment variable.)

B Check to see if you have a conflict in address space
with another bus setting. If you have a conflict,
change the switches on your board to one of the alter-
nate settings listed in the installation guide. Modify
the —p option of the D_OPTIONS environment vari-
able to reflect the change in your switch settings.

Cannot edit field

Description Expressions that are displayed in the Watch window cannot
be edited.

Action If you attempted to edit an expression in the Watch window,
you may have actually wanted to change the value of a sym-
bol or register used in the expression. Use the ? or EVAL
command to edit the actual symbol or register. The expres-
sion value is automatically updated.
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Cannot find/open initialization file

Description

Action

The debugger cannot find the init.cmd file.

Be sure that init.cmd is in the appropriate directory. If it is not,
copy it from the debugger product diskette. If the file is already
in the correct directory, verify that the D_DIR environment
variable is set up to identify the directory. See the information
about setting up the debugger environment information in-
cluded with your installation instructions.

Cannot halt the processor

Description

Action

This is a fatal error—for some reason, pressing did not
halt program execution.

Exit the debugger. Invoke the autoexec.bat file, then invoke
the debugger again.

Cannot initialize target system

Description

Action

This error occurs while you are invoking the debugger with the
emulator. A variety of events may cause this error to occur.

[ Check the cable connecting the emulator to the target
system to be sure it is not loose.

[ Ensure that your port address is set correctly:

B Check to be sure the —p option used with the
D_OPTIONS environment variable matches the 1/0
address defined by your switch settings.

B Checkto see if you have a conflict in address space
with another bus setting. If you have a conflict,
change the switches on your board to one of the alter-
nate settings listed in the installation guide. Modify
the —p option of the D_OPTIONS environment vari-
able to reflect the change in your switch settings.

[] Check the end of your autoexec.bat or initdb.bat file for
the emurst.exe command. Execute this command after
powering up the target board. See section 2.5 on
page 2-6.

For more information on setting up the D_OPTIONS environment vari-
able, see page 2-5.
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Cannot map into reserved memory: ?

Description The debugger tried to access unconfigured/reserved/nonex-
istent memory.

Action Remap the reserved memory accesses.

Cannot open config file

Description The SCONFIG command cannot find the screen-customiza-
tion file that you specified. The debugger also displays this
message when you try to load a screen-customization file that
was saved by an older version of the debugger.

Action ] Besurethatthe filename was typed correctly. If it was not,
reenter the command with the correct name. If it was, re-
enter the command and specify full path information with
the filename.

L] Be sure that the screen-customization file was saved
using the current version of the debugger rather than an
older version of the debugger.

Cannot open “ filename”

Description The debugger attempted to show filename in the File window
but could not find the file.

Action Be sure that the file exists as named. If it does, enter the USE
command to identify the file’s directory.

Cannot open new window

Description A maximum of 127 windows can be open at once. The last
request to open a window would have made 128, which is not
possible.

Action Close any unnecessary windows. Windows that can be
closed include Watch, File, Calls, and Memory windows. To
close any of these windows, make the desired window active
and press (CONTROL) (F4) .

Cannot open obiject file: “  filename”
Description The file specified with the LOAD, SLOAD, or RELOAD
command is not an object file that the debugger can load.

Action Be sure that you are loading an actual object file. Be sure that
the file was linked. You may want to run cI500 (with the —z op-
tion) or Ink500 again to create an executable object file.
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Cannot read processor status

Description

Action

This is a fatal error—for some reason, pressing did not
halt program execution.

Exit the debugger. Invoke the autoexec.bat file, then invoke
the debugger again. If you are using the emulator, check the
cable connections.

Cannot reset the processor

Description

Action

This is a fatal error—for some reason, pressing did not
halt program execution.

Exit the debugger. Invoke the autoexec.bat file, then invoke
the debugger again. If you are using the emulator, check the
cable connections.

Cannot restart processor

Description

Action

The debugger attempted to reset the PC to the program entry
point, but the debugger could not find an entry point.

Either define an entry pointin your program, or do not use De-
bug - Restart or RESTART when your program does not
have an explicit entry point.

Cannot set/verify breakpoint at  address

Description

Action

Cannot step
Description
Action

Either you attempted to set a breakpoint in read-only or
protected memory, or there are hardware problems with the
target system. This may also happen when you enable or dis-
able on-chip memory while using breakpoints.

Check your memory map. If the address that you wanted to
breakpoint was not in ROM, see section D.5, Additional
Instructions for Hardware Errors, page D-24.

There is a problem with the target system.

See section D.5, Additional Instructions for Hardware Errors,
page D-24.

Cannot take address of register

Description

Action

This is an expression error. C does not allow you to take the
address of a register.

See section D.4, Additional Instructions for Expression Errors,
page D-24.
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Command “ command” not found

Description

Action

The debugger did not recognize the command that you typed.

Reenter the correct command. See Chapter 11, Sum-
mary of Commands.

Command timed out, emulator busy

Description

Action

There is a problem with the target system.

See section D.5, Additional Instructions for Hardware Errors,
page D-24.

Conflicting map range

Description

Action

A block of memory specified with the Configure - Memory
Maps menu option or the MA command overlaps an existing
memory map entry. Blocks cannot overlap.

Use Configure - Memory Maps or the ML command to list the
existing memory map; this helps you find the existing block
that the new block would overlap. If the existing block is not
necessary, delete it with the Memory Map Control dialog box
or with the MD command. Use the Memory Map Control dia-
log box or the MA command to redefine the block of memory.
If the existing block is necessary, use the Memory Map Con-
trol dialog box or the MA command to define arange that does
not overlap the existing block.

Corrupt call stack

Description

Action

D-8

The debugger tried to update the Calls window and could not.
This message is displayed in the following situations:

[ A function was called that did not return.
] The program stack was overwritten in target memory.

L] You are debugging code that has optimization enabled
(for example, you did not use the —g compile option); if
this is the case, ignore this message—code execution is
not affected.

Ifyour program called a function that did notreturn, then thisis
normal behavior (as long as you intended for the function not
to return). Otherwise, you may be overwriting program
memory.
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Emulator 1/0 address is invalid

Description The debugger was invoked with the —p option, and an invalid
port address was used.

Action For valid port address values, see page 2-12.

Error in expression
Description This is an expression error.

Action See section D.4, Additional Instructions for Expression Errors,
page D-24.

Execution error
Description There is a problem with the target system.

Action See section D.5, Additional Instructions for Hardware Errors,
page D-24.

File does not exist
Description The port file could not be opened for reading.

Action Be sure that the file exists as named. If it does, enter the USE
command to identify the file’s directory.

File not found

Description The filename specified for the FILE command was not found
in the current directory or any of the directories identified with
D_SRC.

Action Be sure that the filename was typed correctly. If it was, reenter
the FILE command and specify full path information with the
filename.
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File not found : “ filename”

Description

Action

The filename specified for the LOAD, RELOAD, SLOAD, or
TAKE command was not found in the current directory or any
of the directories identified with D_SRC.

Be sure that the filename was typed correctly. If it was, reenter
the command and specify full path information with the
filename.

File too large ( filename)

Description

Action

You attempted to load a file that exceeded the maximum
loadable COFF file size.

Loading the file without the symbol table (SLOAD), or use
cl500 (with the —z option) or Ink500 to relink the program with
fewer modules.

Float not allowed

Description

Action

This is an expression error—a floating-point value was used
incorrectly.

See section D.4, Additional Instructions for Expression Errors,
page D-24.

Function required

Description

Action

lllegal cast

Description

Action

The parameter for the FUNC command must be the name of a
function in the program that is loaded.

Reenter the FUNC command with a valid function name.

This is an expression error—the expression parameter uses
a cast that does not meet the C language rules for casts.

See section D.4, Additional Instructions for Expression Errors,
page D-24.
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lllegal left hand side of assignment

Description This is an expression error—the left-hand side of an assign-
ment expression does not meet C language assignment
rules.

Action See section D.4, Additional Instructions for Expression Errors,
page D-24.

lllegal memory access
Description Your program tried to access unmapped memory.

Action Modify your source code. Alternatively, you can check and
modify your memory map.

lllegal operand of &

Description This is an expression error—the expression attempts to take
the address of an item that does not have an address.

Action See section D.4, Additional Instructions for Expression Errors,
page D-24.

lllegal pointer math

Description This is an expression error—some types of pointer math are
not valid in C expressions.

Action See section D.4, Additional Instructions for Expression Errors,
page D-24.

lllegal pointer subtraction

Description This is an expression error—the expression attempts to use
pointers in a way that is not valid.

Action See section D.4, Additional Instructions for Expression Errors,
page D-24.

lllegal structure reference

Description This is an expression error—either the item being referenced
as a structure is not a structure, or you are attempting to refer-
ence a nonexistent portion of a structure.

Action See section D.4, Additional Instructions for Expression Errors,
page D-24.
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Illegal use of structures

Description This is an expression error—the expression parameter is not
using structures according to the C language rules.

Action See section D.4, Additional Instructions for Expression Errors,
page D-24.

Illegal use of void expression

Description This is an expression error—the expression parameter does
not meet the C language rules.

Action See section D.4, Additional Instructions for Expression Errors,
page D-24.

Integer not allowed

Description This is an expression error—the command does not accept
an integer as a parameter.

Action See section D.4, Additional Instructions for Expression Errors,
page D-24.

Invalid address
—— Memory access outside valid range:  address

Description The debugger attempted to access memory at address,
which is outside the memory map.

Action Check your memory map to be sure that you access valid
memory.

Invalid argument

Description One of the command parameters does not meet the require-
ments for the command.

Action Reenter the command with valid parameters. Refer to the
appropriate command description in Chapter 11, Sum-
mary of Commands.
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Invalid memory attribute

Description

Action

The third parameter of the MA command specifies the type, or
attribute, of the block of memory that is added to the memory
map. The parameter entered did not match one of the valid
attributes.

Reenter the MA command. Use one of the following valid
parameters to identify the memory type:

R, ROM Read-only memory

W, WOM Write-only memory

R|W, RAM Read/write memory
RAM|EX, RIW|EX Read/write external memory
PIR Read-only peripheral frame
PIR|W Read/write peripheral frame

Invalid object file

Description

Action

Either the file specified with File - Load - Load Program, Fi-
le ~ Load - Reload Program, FileLoad-Program Sym-
bols, the LOAD, the SLOAD, or the RELOAD command is not
an object file that the debugger can load, or it has been cor-
rupted.

Be sure that you are loading an actual object file. Be sure that
the file was linked. You may want to run cI500 (with the —z op-
tion) or Ink500 again to create an executable object file. If the
file you attempted to load was a valid executable object file,
then it was probably corrupted; recompile, assemble, and link
with cl500.

Invalid watch delete

Description

Action

The debugger cannot delete the parameter supplied with the
WD command.

Reenter the WD command. Be sure to specify the symbol
name that matches the item you want to delete.
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Invalid window position

Description

Action

The debugger cannot move the window to the XY position
specified with the MOVE command. Either the XY parame-
ters are not within the screen limits, or the active window may
be too large to move to the desired position.

Reenter the MOVE command. Enter the X and Y parameters
in pixels.

Invalid window size

Description

Action

Load aborted
Description

Action

The width and length specified with the SIZE or MOVE com-
mand may be too large or too small. If valid width and length
were specified, then the active window is already at the far
right or bottom of the screen and so cannot be made larger.

Reenter the SIZE command. Enter the width and length in
pixels.

This message always follows another message.

Refer to the message that preceded Load aborted.

Lost power (or cable disconnected)

Description

Action

Either the target cable is disconnected, or the target system is
faulty.

Check the target cable connections. If the target seems to be
connected correctly, see section D.5, Additional Instructions
for Hardware Errors, page D-24.

Lost processor clock

Description

Action

Either the target cable is disconnected, or the target system is
faulty.

Check the target cable connections. If the target seems to be
connected correctly, see section D.5, Additional Instructions
for Hardware Errors, page D-24.



Lval required
Description

Action
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This is an expression error—an assignment expression was
entered that requires a legal left-hand side.

See section D.4, Additional Instructions for Expression Errors,
page D-24.

Memory access error at  address

Description

Action

Either the processor is receiving a bus fault, or there are
problems with target system memory.

See section D.5, Additional Instructions for Hardware Errors,
page D-24.

Memory map table full

Description

Action

Too many blocks have been added to the memory map. This
rarely happens unless blocks are added word by word (which
is inadvisable).

Stop adding blocks to the memory map. Consolidate any
adjacent blocks that have the same memory attributes.

Name “ name” not found

Description

Action

The command cannot find the object named name.

If nameis a symbol, be sure thatitwas typed correctly. Ifitwas
not, reenter the command with the correct name. If it was,
then be sure that the associated object file is loaded.

Pointer not allowed

Description

Action

This is an expression error.

See section D.4, Additional Instructions for Expression Errors,
page D-24.
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Processor is already running

Description

Action

One of the RUN commands was entered while the debugger
was running free from the target system.

Enter the HALT command to stop the free run, then reenter
the desired RUN command.

Register access error

Description

Action

Either the processor is receiving a bus fault, or there are
problems with target-system memory.

See section D.5, Additional Instructions for Hardware Errors,
page D-24.

Specified map not found

Description

Action

The MD command was entered with an address or block that
is not in the memory map.

Use the ML command to verify the current memory map.
When using MD, you can specify only the first address of a
defined block.

Structure member name required

Description

Action

This is an expression error—a symbol name is followed by a
period but no member name.

See section D.4, Additional Instructions for Expression Errors,
page D-24.
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Structure member not found

Description

Action

This is an expression error—an expression references a non-
existent structure member.

See section D.4, Additional Instructions for Expression Errors,
page D-24.

Structure not allowed

Description

Action

This is an expression error—the expression is attempting an
operation that cannot be performed on a structure.

See section D.4, Additional Instructions for Expression Errors,
page D-24.

Take file stack too deep

Description

Action

Batch files can be nested up to ten levels deep. The batch file
that you tried to execute with File — Execute Take File or the
TAKE command calls batch files that are nested more than
ten levels deep.

Edit the batch file that caused the error. Instead of calling
another batch file from within the offending file, you can copy
the contents of the second file into the first. This will removes
a level of nesting.

Too many breakpoints

Description

Action

200 breakpoints are already set, and there was an attempt to
set another. The maximum limit of 200 breakpoints includes
internal breakpoints that the debugger may set for
single-stepping. Under normal conditions, this should not be
a problem; itis rarely necessary to set this many breakpoints.

Open the Breakpoint Control dialog box by selecting
Breakpoints from the Configure menu. Delete individual soft-
ware breakpoints.
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Too many paths

Description

Action

More than 20 paths have been specified cumulatively with the
USE command, D_SRC environment variable, and —i debug-
ger option.

Do not enter the USE command before entering another com-
mand that has a filename parameter. Instead, enter the sec-
ond command and specify full path information for the file-
name.

Undeclared port address

Description

Action

User halt

Description

Action

You attempted to do a connect/disconnect on an address that
is not declared as a port.

Verify the address of the port to be connected or discon-
nected.

The debugger halted program execution because you clicked
the Halticon on the toolbar, you selected Halt! from the Debug
menu, or you pressed the key.

None required,; this is normal debugger behavior.

Window not found

Description

Action

The parameter supplied for the WIN command is not a valid
window name.

Reenter the WIN command. Here are the valid window
names; the bold letters show the smallest acceptable abbre-
viations:

Calls CPU Command
Disassembly Memory Profile
Watch
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Write not allowed for port

Description You attempted to connect a file for output operation to an
address that is not configured for write.

Action Either change the software to write a port that is configured for
write, or change the attributes of the port.
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This section contains an alphabetical listing of the error messages that the
PDM might display. Each message contains both a description of the situation
that causes the message and an action to take.

Note:

If errors are detected in a TAKE file, the PDM aborts the batch file execution,
and the file line number of the invalid command is displayed along with the
error message.

Cannot communicate with  “name”

Description The PDM cannot communicate with the named debugger,
because the debugger either crashed or was exited.

Action Spawn the debugger again.

Cannot communicate with the child debugger

Description This error occurs when you are spawning a debugger. The
PDM was able to find the debugger executable file, but the
debugger could not be invoked for some reason, and the
communication between the debugger and PDM was never
established. This usually occurs when you have a problem
with your target system.

Action Exit the PDM and go back though the installation instructions
in the installation guide. Reinvoke the PDM and try to spawn
the debugger again.

Cannot create mailbox

Description The PDM was unable to create a mailbox for the new debug-
ger that you were trying to spawn; the PDM must be able to
create a mailbox in order to communicate with each debug-
ger. This message usually indicates a resource limitation (you
have more debuggers invoked than your system can handle).

Action If you have numerous debuggers invoked and you are not
using all of them, close some of them. If you are under a UNIX
environment, use the ipcs command to check your message
queues; use ipcrm to clean up the message queues.
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Cannot open log file

Description The PDM cannot find the filename that you supplied when you
entered the DLOG command.

Action Be sure that the file resides in the current directory or in one of
the directories specified by the D_DIR environment variable.
(1 Check to see if you mistyped the filename.

[ Be sure that the file has readable rights.

Cannot open take file

Description The PDM cannot find the batch filename supplied for the
TAKE command. You will also see this message if you try to
execute a batch file that does not have a .pdm extension.

Action Be sure that the file resides in the current directory or in one of
the directories specified by the D_DIR environment variable.
(1 Check to see whether you mistyped the filename.
(1 Be sure that the batch filename has a .pdm extension.

] Be sure that the file has executable rights.

Cannot open temporary file

Description The PDMis unable create atemporary file in the current direc-
tory.

Action Change the permissions of the current directory.

Cannot seek in file

Description While the PDM was reading a file, the file was deleted or
modified.

Action Be sure that the files the PDM reads are not deleted or modi-
fied during the read.

Cannot spawn child debugger

Description The PDM could not spawn the debugger that you specified,
because the PDM could not find the debugger executable file
(emu54x). The PDM will first search for the file in the current
directory and then search the directories listed with the PATH
statement.

Action Check to see if the executable file is in the current directory or
in a directory that is specified by the PATH statement. Modify
the PATH statement if necessary, or change the current direc-
tory.
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Command error

Description

Action

The syntax for the command that you entered was invalid (for
example, you used the wrong options or arguments).

Reenter the command with valid parameters.

Debugger spawn limit reached

Description

Action

The PDM spawned the maximum number of debuggers that it
can keep track of in its internal tables. The maximum number
of debuggers that the PDM can track is 2048. However, your
system may not have enough resources to support that many
debuggers.

Before trying to spawn an additional debugger, close any
debuggers that you do not need to run.

Illegal flow control

Description

Action

One of the flow control commands (IF/ELIF/ELSE/ENDIF or
LOOP/BREAK/CONTINUE/ENDLOOP) has an error. This
error usually occurs when there is some type of imbalance in
one of these commands.

Check the flow command construct for such problems as an
IF without an ENDIF, a LOOP without an ENDLOOP, or a
BREAK that does not appear between a LOOP and an
ENDLOOP. Edit the batch file that contains the problem flow
command, or interactively reenter the correct command.

Input buffer overflow

Description

Action

The PDM is trying to execute or manipulate an alias or shell
variable that has been recursively defined.

Use the SET and/or ALIAS commands to check the defini-
tions of your aliases and system variables. Modify them as
necessary.
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Invalid command

Description
Action

The command that you entered was not valid.

Refer to the command summary in Chapter 11, Summary of
Commands and Special Keys, for a complete list of com-
mands and their syntax.

Invalid expression

Description

Action

The expression that you used with a flow control command or
the @ command is invalid. You may see specific messages
before this one that provide more information about the prob-
lem with the expression. The most common problem is the
failure to use the $ character when evaluating the contents of
a system variable.

Check the expression that you used. Refer to section 10.7,
Understanding the PDM'’s Expression Analysis, page 10-17,
for more information about expression analysis.

Invalid shell variable name

Description

Action

The system variable name that you used the SET command
to assignis invalid. Variable names can contain any alphanu-
meric characters or underscore characters.

Use a different name.

Maximum loop depth exceeded

Description

Action

The LOOP/ENDLOOP command that you tried to execute
had more than 10 nested LOOP/ENDLOOP constructs.
LOOP/ENDLOORP constructs can be nested up to 10 deep.

Edit the batch file that contains the LOOP/ENDLOOP
construct, or reenter the LOOP/ENDLOOP command inter-
actively.

Maximum take file depth exceeded

Description

Action

The batch file that you tried to execute with the TAKE com-
mand called or nested more than 10 other batch files. The
TAKE command can handle batch files that are nested up to
10 deep.

Edit the batch file.
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Unknown processor name  “‘name”

Description The processor name that you specified with the —g option or a
processor name within a group that you specified with the —g
option does not match any of the names of the debuggers that
were spawned under the PDM.

Action Be sure that you have correctly entered the processor name.

D.4 Additional Instructions for Expression Errors

Whenever you receive an expression error, you should reenter the command
and edit the expression so that it follows the C language expression rules. If
necessary, refer to a C language manual such as The C Programming
Language, by Brian W. Kernighan and Dennis M. Ritchie.

D.5 Additional Instructions for Hardware Errors

If you continue to receive the messages that send you to this section, this indi-
cates persistent hardware problems.

[ If a bus fault occurs, the emulator may not be able to access memory.

[ The’'C54x mustbe resetbefore you can use the emulator. Most target sys-
tems reset the 'C54x at power-up; your target system may not be doing
this.
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Glossary

active window:  The window that is currently selected for moving, sizing,
editing, closing, or some other function.

aggregate type: A C datatype, such as a structure or array, in which a vari-
able is composed of multiple variables, called members.

aliasing: A method of customizing debugger commands; aliasing provides
a shorthand method for entering often-used command strings.

ANSI C: A version of the C programming language that conforms to the C
standards defined by the American National Standards Institute.

assembly mode: A debugging mode that shows assembly language code
inthe Disassembly window and does not show the File window, no matter
what type of code is currently running.

autoexec.bat: A batch file that contains DOS commands for initializing your
PC.

auto mode: A context-sensitive debugging mode that automatically
switches between showing assembly language code in the Disassembly
window and C code in the File window, depending on what type of code
is currently running.

batch file:  One of two types of files. The first type contains DOS commands
for the PC to execute. The second type of batch file contains debugger
commands for the debugger to execute. The PC does not execute
debugger batch files, and the debugger does not execute PC batch files.

benchmarking: A type of program execution that allows you to track the
number of CPU cycles consumed by a specific section of code.
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big endian:  An addressing protocol in which bytes are numbered from left
to right within a word. More significant bytes in a word have lower
numbered addresses. Endian ordering is hardware-specific and is deter-
mined at reset. See also little endian

breakpoint: A point within your program where execution will halt because
of a previous request from you.

Calls window: A window that lists the functions called by your program.

casting: A feature of C expressions that allows you to use one type of data
as if it were a different type of data.

cl500: A shell utility that invokes the 'C54x compiler, assembler, and linker
to create an executable object file version of your program.

click:  To press and release a mouse button without moving the mouse.

code-display windows: Windows that show code, text files, or code-
specific information. This category includes the Disassembly, File, and
Calls windows.

command line:  The portion of the Command window where you can enter
commands.

Command window: A window that provides an area for you to enter com-
mands and for the debugger to echo command entry, show command
output, and list progress or error messages.

common object file format (COFF): A binary object file format that pro-
motes modular programming by supporting the concept of sections. All
COFF sections are independently relocatable in memory space; you can
place any section into any allocated block of target memaory.

CPU window: A window that displays the contents of 'C54x on-chip regis-
ters, including the program counter, status register, A-file registers, and
B-file registers.

cursor:  Anicon on the screen (such as an arrow or a horizontal line) that is
used as a pointing device. The cursor is usually under mouse or
keyboard control.
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D_DIR: An environment variable that identifies the directory containing the
commands and files necessary for running the debugger.

D_OPTIONS: Anenvironmentvariable thatyou can use for identifying often-
used debugger options.

D_SRC: An environment variable that identifies directories containing
program source files.

data-display windows: Windows for observing and modifying various
types of data. This category includes the Memory, CPU, and Watch
windows.

debugger: A window-oriented software interface that helps you to debug
'C54x programs running on a 'C54x emulator or simulator.

disassembly:  Assembly language code formed from the reverse-assembly
of the contents of memory.

Disassembly window: A window that displays the disassembly (reverse
assembly) of memory contents.

display area:  The portion of the Command window or PDM window where
the debugger/PDM echoes command entry, shows command output,
and lists progress or error messages.

dock (a window):  To anchor a floating window to an outer edge of the
debugger application window. A docked window has no title bar and
cannot be moved. However, a docked window can be resized.

drag: To move an object on the debugger display by pressing one of the
mouse buttons and moving the mouse.

EISA: Extended Industry Standard Architecture. A standard for PC buses.

emulator: A debugging tool that is external to the target system and pro-
vides direct control over the 'C54x processor that is on the target system.

emurst: A utility that resets the emulator.
environment variable: A special system symbol that the debugger uses for

finding directories or obtaining debugger options.
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File window:  Awindow that displays the contents of the current C code. The
File window is intended primarily for displaying C code but can be used
to display any text file.

float (awindow):  To cause a debugger window to sit on top of the debugger
application window outside the edges of the debugger application
window. A floating window always appears active.

init.cmd: A batch file that contains debugger-initialization commands. If this
file is not present when you first invoke the debugger, then all memory
is invalid.

I/O switches:  Hardware switches on the emulator that identify the PC 1/10
memory space used for emulator-debugger or EVM-debugger commu-
nications.

ISA:  Industry Standard Architecture. A subset of the EISA (Extended Indus-
try Standard Architecture) standard.

littleendian: ~ Anaddressing protocol in which bytes are numbered from right
to left within a word. More significant bytes in a word have higher num-
bered addresses. Endian ordering is hardware-specific and is deter-
mined at reset. See also big endian

memory map: A map of memory space that tells the debugger which areas
of memory can and cannot be accessed.

Memory window: A window that displays the contents of memory.

menubar:  Arow of pulldown menu selections found at the top of the debug-
ger display.

mixed mode: A debugging mode that simultaneously shows both assembly
language code in the Disassembly window and C code in the File
window.
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open-collector output: An output circuit that actively drives both high and
low logic levels.

PC: Personal computer or program counter, depending on the context and
where it is used in this book: 1) In installation instructions or information
relating to hardware and boards, PC means personal computer. 2) In
general debugger and program-related information, PC means program
counter, which is the register that identifies the current statement in your
program.

PDM: Parallel Debug Manager. A program used for creating and controlling
multiple debuggers for the purpose of debugging code in a parallel-
processing environment.

point:  To move the mouse cursor until it overlays the desired object on the
screen.

port address: The PC I/O memory space that the debugger uses for
communicating with the emulator. The port address is selected via
switches on the emulator board and communicated to the debugger with
the —p debugger option.

pulldown menu: A command menu that is accessed by name or with the
mouse from the menu bar at the top of the debugger display.

ripple-carry output signal: An output signal from a counter indicating that
the counter has reached its maximum value.

scalartype: A Ctypeinwhichthe variableis a single variable, not composed
of other variables.

scroll bar: A bar on the right side or bottom of a window that allows you to
adjust the contents of the window to display hidden information.

scroll bar handle:  The rectangular box in the center of the right scroll bar
in the Disassembly or Memory window that marks the center of disas-
sembled code or memory contents.
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scrolling: A method of moving the contents of a window up, down, left, or
right to view contents that were not originally shown.

section:  Arelocatable block of code or data that ultimately occupies contig-
uous space in the memory map.

side effects: A feature of C expressions in which using an assignment
operator in an expression affects the value of one of the components
used in the expression.

simulator: A developmenttool that simulates the operation of the 'C54x and
lets you execute and debug applications programs by using the C source
debugger.

single-step: A form of program execution that allows you to see the effects
of each statement. The program is executed statement by statement; the
debugger pauses after each statement to update the data-display
windows.

status bar:  An area at the bottom of the debugger application window that
displays context-sensitive help and the status of the processor.

symbol table: A file that contains the names of all variables and functions
in your program.

target system: A 'C54x board that works with the emulator; the emulator
does not contain a 'C54x device, so it must use a 'C54x target board.
Usually, the target system is a board that you have designed; you use the
emulator and debugger to help you debug your design.

totem-pole output:  An output circuit that actively drives both high and low
logic levels.

Watchwindow: A window that displays the values of selected expressions,
symbols, addresses, and registers.

window: A defined rectangular area of space on the display.



lcommand 10-13to 10-14, 11-11

? command
description 7-3, 11-10
display formats 7-22, 11-11
examining register contents 7-14
modifying PC  6-3
side effects 7-5to 7-6

& operator 7-8

% in alias parameter 3-3

@ command 10-19, 11-12

* (default) display format 7-20

* operator (indirection) 7-9, 7-17

absolute addresses 6-16, 7-8

access qualification, bus accesses, hardware break-
points 9-13to 9-15

active window

definition E-1

making a window active 11-58
ADDR command

description 5-8, 11-12

finding current PC  6-2

address data, profile window 8-20

address qualification, bus accesses, hardware
breakpoints 9-13 to 9-15

addresses
absolute addresses 6-16, 7-8
accessible locations 4-2 to 4-3
contents of (indirection) 7-9, 7-17
hexadecimal notation 7-8
in Memory window 7-8
invalid memory 4-2
nonexistent memory locations 4-2

Index

protected areas 4-2, 4-9
symbolic addresses 7-8
undefined areas 4-2, 4-9
aggregate types
definition E-1
displaying 7-2, 7-16 to 7-19
ALIAS command 11-13
PDM version 10-15to 10-16
Alias Control dialog box 3-2
aliasing 10-15to 10-16
ALIAS command 11-13
PDM version 10-15to 10-16
defining an alias  3-3
definition E-1
deleting an alias  3-4
description 3-2to 3-4
editing an alias 3-4
limitations 3-4
redefining an alias 3-4
supplying parameters 3-3
alternative data formats for display 7-20
Analysis break events dialog box 9-13
Analysis count events dialog box 9-7, 9-9
Analysis menu selections
Break selection 9-7
Count selection 9-9
View selection 9-17 to 9-18
analysis module 9-1to 9-18
commands B-1to B-18
counting events  9-2, 9-7 to 9-9
bus accesses 9-2, 9-12 to 9-14
calls taken 9-2
CPU clock cycles 9-2
dialog box 9-7 to 9-9
EMU pins 9-15
event comparators 9-12 to 9-14
instruction fetches 9-2
interrupts taken 9-2
returns taken 9-2
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defining conditions 9-6 to 9-15

description 9-2 to 9-3

dialog boxes
Analysis break events 9-13
Analysis count events 9-7, 9-9

disabling 9-5

discontinuity  9-3, 9-17 to 9-18
stack 9-17to 9-18

EMU pins 9-15
description 9-3
restrictions  9-10

enabling 9-5

global breakpoints 9-15

hardware breakpoints 9-2, 9-11
breaking on bus accesses 9-12to 9-14
breaking on event comparators 9-12to 9-14
bus accesses 9-2, 9-11
calls taken 9-2
EMU pins 9-2, 9-3, 9-15
event counter passing 0 9-11
instruction fetches 9-2
interrupts taken 9-2
returns taken 9-2
simple events 9-11

internal counter 9-7

key features 9-2to 9-3

PC discontinuity stack. See analysis interface,
discontinuity

process 9-4

program window 9-14 to 9-17

running programs 9-16

View window 9-17

viewing analysis data 9-17 to 9-18
interpreting the discontinuity stack 9-17 to

9-18

interpreting the event counters 9-18
interpreting the PTO field 9-17 to 9-18
interpreting the PT1 field 9-17 to 9-18
interpreting the PT2 field 9-17 to 9-18
interpreting the STAT field 9-17

ANSI C, definition E-1
arithmetic operators  12-2

arrays
displaying 7-16 to 7-19
member operators  12-2

—as shell option 2-2, 8-3
ASM command 11-13

assembler 1-8
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assembly language code

displaying in Disassembly window 2-16

displaying object code 5-2 to 5-5

displaying source code 5-5
assembly mode

ASM command 11-13

definition E-1

description 2-16

restrictions 2-16

typical display 2-16
assignment operators  7-5to 7-6, 12-3
auto mode

C command 11-15

definition E-1

description 2-14to 2-15

restrictions 2-14

typical assembly display 2-16

typical C display 2-15
autoexec.bat file, definition E-1

BA command 11-14
basic data-management commands 7-3
basic run commands 6-4 to 6-8
batch files
board.cfg C-1to C-6
sample C-2, C-4
board.dat 2-11, C-1to C-6
controlling command execution 10-10 to 10-12
conditional commands 3-8, 10-10 to 10-12,
11-26 to 11-59
looping commands 3-8 to 3-9, 10-11 to
10-22, 11-28 to 11-29
definition E-1
displaying 5-6
displaying text when executing 3-7, 10-12,
11-21
echoing messages 3-7, 10-12, 11-21
emuinitcmd  4-14
executing 3-10, 11-53
halting execution 3-10
init.clr 11-44, A-1
init.cmd
definition E-4
during invocation 4-14, A-1
init.pdm 2-8
initialization
emuinit.cmd 4-14
init.emd 4-14, A-1



init.pdm 2-8
sample memory map 4-10
siminit.emd  4-14, A-1
mem.map 4-17
memory maps 4-11, 4-18
pausing 3-10, 11-35
sample file 3-7
siminit.cmd  A-1
TAKE command 4-18, 11-53
PDM version 10-9
BD command 11-14

benchmarking
CLK pseudoregister 6-12
constraints  6-12
definition E-1
description 6-12
RUNB command 11-43
big endian, defined E-2
bitwise operators 12-3
BL command 11-14
board configuration
creating the file C-2to C-6
naming an alternate file 2-11, C-6
specifying the file C-6
translating the file C-5
board.cfg file C-1to C-6
device names C-3
device types, SPL C-3
sample C-2,C-4
translating C-5
types of entries C-3 to C-5
board.dat, changing from the default file 2-11

board.dat file C-1to C-6
default C-1
.bpt extension 6-18
BR command 11-15
BREAK command 10-11 to 10-22, 11-28 to 11-29
Breakpoint Control dialog box 6-16, 8-15
breakpoint symbol 6-17, 8-16
breakpoints (hardware) 9-11
breaking on bus accesses 9-12to 9-14
breaking on event comparators 9-12 to 9-14
definition E-2
global 9-15
breakpoints (software)
adding 6-15to 6-16, 11-14
benchmarking with RUNB  6-12
clearing 6-17, 11-14, 11-15

Index

command summary 11-7
definition E-2
description 6-14 to 6-19
listing set breakpoints 6-15, 11-14
loading breakpoint settings 6-19
maximum number 6-15
multiple or single statement 6-15
restrictions 6-14
saving breakpoint settings 6-18
setting 6-15to 6-16
setting profile stopping points  8-15to 8-16
with conditional run  6-11
Breakpoints toolbar icon
clearing a breakpoint 6-17
clearing all software breakpoints 6-17
loading breakpoint settings 6-19
saving breakpoint settings 6-18
setting a breakpoint 6-15
.bss section, clearing 2-10
bus accesses
counting events  9-12 to 9-14
hardware breakpoints 9-12 to 9-14

¢ (ASCII character) display format  7-20
C (ASCII) display format 7-20
C command 11-15
C compiler 1-8
—c debugger option 2-10
C expressions 7-5to 7-6, 12-1to 12-6
C optimizer 1-8
C source

displaying 2-14 to 2-15, 2-17, 11-23

managing memory data 7-9
c54xtools directory

for HPUX systems 2-3

for SPARC systems 2-3

for Windows 95 systems 2-3
CALLS command 11-15

effect on debugging modes 2-18
Calls window

definition E-2

description 1-4

displaying code for a function 5-7
casting

definition E-2

description 7-9, 12-4
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Change View context menu option 8-23
char data type 7-20, 7-21
CHDIR (CD) command 11-16, A-2
cl54 shell, definition E-2
clearing software breakpoints
debugger only 6-17
profiler only 8-16
clearing the .bss section (-c) 2-10
clearing the display area 11-16
clicking, definition E-2
CLK pseudoregister
description 6-12
restrictions in C code 6-12
validity of value in  6-12
closing
debugger 2-19, 11-40
log files 3-12, 10-10, 11-20
PDM 11-40
Watch window 7-19, 11-59
CLS command 11-16
CNEXT command 6-10, 11-17
code
debugging 1-10
debugging optimized code 2-2
preparing for debugging 2-2
profiling 8-1 to 8-28
profiling optimized code 2-2
code development 1-7to 1-8
code-display windows
Calls window 1-4, 5-7
definition E-2
description 1-4
Disassembly window 1-4 to 1-11, 5-4 to 5-5
File window 1-4, 5-6 to 5-8
COFF
in code development 1-7
loading 4-3
comma operator 12-4
command history, PDM version 10-13 to 10-14,
11-11
command line
changing the prompt 11-38
definition E-2
Command window
definition E-2
description 1-4
display area, clearing 11-16
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display during profiling 8-27
recording information from the display area 3-11
to 3-12, 11-20

commands
alphabetical summary 11-10 to 11-59
analysis commands B-1to B-18
available during profiling 8-4
breakpoint commands summary 11-7
code-execution (run) commands summary 11-8
command strings  3-2 to 3-4, 10-15 to 10-16
conditional commands 3-8, 10-10 to 10-12,
11-26 to 11-59
controlling command execution
conditional commands 10-10 to 10-12, 11-26
to 11-59
looping commands 10-11 to 10-22, 11-28 to
11-29
customizing 3-2to 3-4, 10-15 to 10-16
data-management commands summary 11-5
entering and using 3-1to 3-12
entering from a batch file 3-10
entering operating system commands 3-5
file-display commands 11-4
functional summary (debugger) 11-2to 11-9
help (online) access 1-11
load commands summary 11-4
looping commands 3-8 to 3-9, 10-11 to 10-22,
11-28 to 11-29
memory commands summary 11-7
mode commands 11-4
PDM commands 11-3
profiling commands 11-60 to 11-63
profiling commands summary 11-9
restrictions on validity 2-18
screen-customization commands summa-
ry 11-4
system commands 10-16
system commands summary 11-6
using a system shell 3-6
window commands 11-4

common object file format, definition E-2
compiler 1-8
composer utility C-5

conditional commands 3-8, 10-10 to 10-12, 11-26
to 11-59

conditional execution 6-11
conditional run  6-11
conditional single-stepping 6-8, 6-11



constraints
benchmarking 6-12
CLK 6-12
context-sensitive help, accessing 1-11
CONTINUE command 10-11 to 10-22, 11-28 to
11-29
continuous run
halting 6-13
starting 6-7
continuous step
halting 6-13
starting 6-10
continuous step execution, stepping until a break-
point 6-10
count data 8-21
counting events
bus accesses 9-12to0 9-14
event comparators 9-12 to 9-14
CPU window
definition E-2
description 1-4, 7-14to 7-15
editing registers  7-5
—cr linker option  2-10
CSTEP command 6-9, 11-17
current directory, changing 11-16, A-2
current field, editing 7-5
current PC
finding 6-2
selecting 6-2
cursors, definition E-2
customizing, memory types 4-5
customizing the display
changing the prompt 11-38
loading a custom display 11-44
saving a custom display 11-50

d (decimal) display format 7-20

—d debugger option 2-10

D_DIR environment variable, effects on debugger
invocation A-1

D_OPTIONS environment variable 2-10 to 2-13
definition E-3
effects on debugger invocation A-1, A-2
for HPUX systems 2-5to 2-7
for SPARC systems 2-5to 2-7

Index

for Windows 95 systems 2-5
ignoring (—x option) 2-13
settingup 2-5
D_SRC environment variable 2-9
definition E-3
effects on debugger invocation A-1
for HPUX systems 2-4to 2-5
for SPARC systems 2-4to 2-5
for Windows 95 systems 2-4
naming additional directories A-2
settingup 2-4
D_DIR environment variable 2-8
definition E-3
for HPUX systems 2-3to 2-4
for SPARC systems 2-3
for Windows 95 systems 2-3
settingup 2-3
DASM command
description 11-18
effect on debugging modes 2-18
finding current PC  6-2
data-display windows, definition E-3
data formats 7-20
data management, determining variable types 7-3
data-management commands
controlling data format  7-9
EVAL command, PDM version 11-22
side effects 7-5to 7-6
summary 11-5
data memory, adding to memory map 4-11 to 4-18
data type
changing the default 7-20
for displaying debugger data 7-21
parameter for SETF command 7-21
data-management commands, EVAL command,
PDM version 10-21
data-display windows
CPU window 1-4,7-2, 7-14 to 7-15
description 1-4
Memory window 1-4,7-2, 7-7 to 7-13
overview 7-2
Watch window 1-4, 7-2, 7-16 to 7-19
data-management
changing data value 7-5to 7-8
changing memory range displayed in Memory
window 7-7 to 7-24
changing the default display format 7-22
commands 7-20to 7-24
editing data in a window 7-5
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editing data with expressions that have side ef-
fects 7-5to 7-24

evaluating an expression 7-3

in a Watch window 7-16 to 7-18

in memory 7-7 to 7-12

in registers  7-5, 7-14

debugger

commands
alphabetical summary 11-10 to 11-59
functional summary 11-2 to 11-9
profiling 11-60 to 11-63

definition E-3

description 1-3to 1-6

display, illustration 1-3

exiting 2-19, 11-40

installation, describing the target system C-1to
C-6

invocation 11-49
description 2-7 to 2-9
emu?? command 2-7
options 2-10to 2-13
sim54 command 2-7
standalone 2-7
task ordering A-1 to A-3
under PDM control  2-9

key features 1-2

messages D-1to D-24

setting up default options (D_OPTIONS) 2-5

debugging modes
assembly mode 2-16
auto mode 2-14to 2-15
command summary 11-4
default mode 2-14
description 2-14to 2-18
mixed mode 2-17
restrictions 2-18
restrictions on validity 2-18

decrement operator 12-3

default
data formats 7-20 to 7-24
debugging mode 2-14
display 2-14
group 10-4, 11-45
memory map 4-10
Memory window 7-7
stopping point for profiling 8-15

defining an alias  3-3
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defining areas for profiling
description 8-5to 8-12
disabling areas 8-10to 8-12, 11-60 to 11-64
enabling areas 8-11 to 8-12, 11-61
marking areas 8-5 to 8-9, 11-60
restrictions 8-12
unmarking areas 8-12, 11-62

deleting watched values 7-19
determining type of a variable 7-3
developing code 1-7to 1-8
device name C-3

device types
debugger devices C-3
SPL C-3

dgroup 10-4
dialog boxes

accessing online help  1-11
analysis interface 9-7 to 9-9, 9-13

DIR command 11-18

directories
—i debugger option 2-11
auxiliary files
for HPUX systems 2-3
for SPARC systems 2-3
for Windows 95 systems 2-3
c54xtools
for HPUX systems 2-3
for SPARC systems 2-3
for Windows 95 systems 2-3
changing current directory  11-16
identifying additional source directories 11-55
for HPUX systems 2-4
for SPARC systems 2-4
for Windows 95 systems 2-4
identifying alternate directories (D_DIR) 2-3
identifying current directory A-2
identifying directories with program source files
(D_SRC) 2-4
listing contents of current directory 11-18
relative pathnames 11-16
search algorithm 3-10, A-1to A-3
USE command 11-55

disabling areas for profiling 8-10 to 8-12
disabling memory mapping 4-8 to 4-9
disassembly

definition E-3

description 5-4

displaying 5-4 to 5-5



Disassembly window
Address field 5-4
definition E-3
description 1-4
modifying the display 11-18
running code to a specific point 6-5
scrolling through the contents  5-5
setting a breakpoint 6-15
setting current PC  6-2
viewing disassembly 5-4to 5-5

discontinuity, stack, interpreting 9-17 to 9-18

DISP command
description 11-19
display formats 7-22, 11-19
effect on debugging modes 2-18

display, basic debugger 1-3

display area
clearing 11-16
definition E-3
recording information from 3-11 to 3-12, 10-10,
11-20

display-customization commands 11-4

display formats
? command 7-22,11-11
data types 7-21
description 7-20to 7-24
DISP command 7-22, 11-19
EVAL command 10-21, 11-23
MEM command 7-22, 11-32
resetting types 7-22
SETF command 7-20 to 7-24, 11-47
table 7-20
WA command 7-22, 11-57

Display Rate frequency bar, Profile window 8-17

displaying

assembly language code 5-2
disassembly 5-4
source 5-5

batch files 5-6

Ccode 5-6t05-8

C function 5-7

code at a specific point 5-8

data in nondefault formats 7-20 to 7-24

debugger on a different machine (-d op-
tion) 2-10

pointer data 7-18

register contents 7-14

structure data  7-18

Index

text files 5-6
text when executing a batch file 3-7, 11-21
watched values 7-17 to 7-18
DLOG command 11-20
ending recording session 10-10
PDM version 10-10
starting recording session 10-10
docking a window, definition E-3
double data type 7-21
dragging, definition E-3

e (exponential floating-point) display format 7-20
E command 11-22
ECHO command 3-7, 11-21
PDM version 10-12
editing
data values 7-5
disassembly 11-34 to 11-59
expression side effects 7-5
overwrite method 7-5
EISA, definition E-3
ELIF command 10-10to 10-12, 11-21, 11-26 to
11-59
ELSE command 3-8, 11-27
PDM version 10-10to 10-12, 11-26 to 11-59
EMU pins  9-15
description 9-3
external counter 9-15
restrictions  9-10
emu54 command 2-9
emub54x command 11-49
emu6x command, options  2-7
-n 2-11
emulator
definition E-3
describing the target system to the debug-
ger C-1toC-6
creating the board configuration file C-2 to
Cc-6
specifying the file C-6
translating the file C-5
invoking the debugger 2-7, 11-49
standalone 2-7
under PDM control 2-9
reconnecting to debugger 11-40
resetting 2-6, 6-7

Index-7



Index

running code while disconnected from target sys-

tem 6-6

specifics in halting 6-13
emurst command 2-6
emurst file, definition E-3
enabling areas for profiling 8-11 to 8-12
enabling memory mapping 4-8 to 4-9
ENDIF command 3-8, 11-27

PDM version 10-10 to 10-12, 11-26 to 11-59

ENDLOOP command 3-8 to 3-9, 11-29

PDM version 10-11 to 10-22, 11-28 to 11-29
entering commands, from the PDM  2-7, 10-2
entering operating system commands 3-5
entering profiling environment

menu option 8-4

—profile option 2-12
entry point (of program) 6-2
environment variables

D_OPTIONS 2-5,2-10to 2-13

D DIR 2-3,2-8

D_SRC 2-4,2-9

definition E-3

effects on debugger invocation A-1

for debugger options 2-10 to 2-13

error messages D-20 to D-24
beeping 11-49, D-2
description D-1 to D-24

escape key, halting execution 6-13

EVAL command
description 7-4, 11-22
display formats 10-21, 11-23
modifying PC  6-3
PDM version 10-21, 11-22
side effects 7-5to 7-6
evaluating an expression 7-3
event
comparators
counting events 9-12 to 9-14
hardware breakpoints 9-12 to 9-14
counter, analysis interface 9-18
exclusive data 8-17, 8-20, 8-21
exclusive maximum data 8-17, 8-20, 8-21

executing code
checking execution status  10-20, 11-46
finding execution status 10-8, 11-51
while disconnected from the target
system 11-39
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executing code while disconnected from the target
system 6-6, 11-43
executing commands 3-1to 3-12
execution, pausing 10-13
exiting the debugger 2-19, 11-40
expressions
addresses 7-8
analysis 12-4to 12-6
description 12-1to 12-6
evaluating 10-21
by the PDM  10-17
evaluation 11-22
with ? command 7-3, 11-10
with DISP command 11-19
with EVAL command 7-4, 11-22
with LOOP command 3-9, 11-28, 11-29
operators 10-17, 12-2to 12-3
restrictions 12-4
void expressions 12-4
with side effects 7-5to 7-6
external event counter 9-15
analysis interface, interpreting 9-18

f (decimal floating-point) display format 7-20
—f debugger option 2-11, C-6
F1 key, accessing online help 1-11
F5 key
running a profiling session 8-17
running code 6-4, 9-16
F8 key, single-stepping 6-9
F9 key, changing the File window display 5-7
F10 key, single-stepping over function calls 6-10
FILE command
description 11-23
effect on debugging modes 2-18
File menu
Load Program option 5-2, 7-11
Load Symbols option 5-3
Log File option  3-11
Open option 5-6
Reload Program option 5-3
Take option 3-10
File window
definition E-4
description 1-4, 5-6 to 5-8
displaying any text file 5-6



displaying assembly language source 5-5
running code to a specific point 6-5
setting a breakpoint 6-15
setting current PC  6-2
file/load commands 11-4
PATCH command 11-34
files
batch files 3-7
creating executable object files 2-2
debugger executable 2-7
executable (emulator) 2-6
loading object files 5-2
log files 3-11 to 3-12, 10-10
saving memory to a file 7-10to 7-11, 11-33
FILL command 11-23
Fill Memory dialog box 7-12, 7-13
FILLB command 11-24
float data type 7-21
floating a window, definition E-4
floating-point operations 12-4
flow diagram
code development 1-7
debugging process 1-10
profiling process 8-3
full profile 8-17, 11-35
FUNC command
description 5-7, 11-24
effect on debugging modes 2-18
function calls
displaying functions 11-24
executing function only 11-41
in expressions 7-5, 12-4
stepping over 11-17,11-34
tracking in Calls window 5-7

—g assembler option, displaying assembly language
source 5-5

—g shell option 2-2, 6-9, 8-3

global breakpoints 9-15

GO command 6-5, 11-25

green arrow  8-6, 8-10, 8-11

grouping/reference operators 12-2

groups
adding a processor 10-4, 11-46

Index

commands
SET command 10-3to 10-5, 11-45 to 11-46
UNSET command 10-5, 11-54

defining 10-4 to 10-5, 11-45

deleting 10-5, 11-54

examples 10-3

identifying 10-2 to 10-5

listing all groups 10-5, 11-46

setting default 10-4, 11-45

HALT command 6-13, 11-25
Halt toolbar icon  6-13
halting
batch file execution 3-10
debugger 2-19, 11-40
emulator-specific information 6-13
PDM 11-40
processors in parallel 10-8, 11-36
program execution 2-19, 6-13, 11-40
target system 11-25
help, accessing 1-11to 1-12
HELP command 1-11 to 1-12, 11-25, 11-26
Help menu, Help Topics option 1-11
Help toolbar icon 1-11
Help Topics toolbar icon 1-11
hexadecimal notation 6-16
addresses 7-8
data formats  7-20

history, of commands 11-11
HISTORY command 10-14, 11-26
history of commands 10-13 to 10-14

—i debugger option 2-11, A-2

1/O memory
adding to memory map 4-11 to 4-18
deleting from memory map 11-31

memory
batch file search order, memory initializa-
tion 4-13

invalid addresses 4-2

invalid locations 4-9

map, adding ranges 4-11 to 4-18
mapping, MA command 4-11 to 4-18
nonexistent locations 4-2
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protected areas 4-2, 4-9
undefined areas 4-2, 4-9
valid types 4-5, 4-6, 4-11

I/O switch settings, definition E-4
icons, toolbar (basic display) 1-3
identifying a new board configuration file (-f) 2-11

identifying additional source directories
—i option 2-11
D_DIR environment variable 2-3

identifying directories containing program source
files (D_SRC) 2-4

identifying new initialization file (-t option) 2-13

IF/ELIF/ELSE/ENDIF commands 10-10 to 10-12,
11-26 to 11-59

IF/ELSE/ENDIF commands
conditions 3-8, 3-9, 11-27
description 3-8, 11-27

ignoring D_OPTIONS (—x option) 2-13
inclusive data 8-20, 8-21

inclusive maximum data 8-20, 8-21
increment operator 12-3

indirection operator (*) 7-9, 7-17
init.clr file 11-44, A-1

init.cmd file

definiton E-4

during invocation 2-13, 4-14, A-1
init.pdm file 2-8
initialization batch files

example 4-10

initemd  4-14, A-1

init.pdm 2-8

naming an alternate file (-t option) 2-13
int data type 7-21

internal event counter 9-7
analysis interface, interpreting 9-18

interpreting profile data 8-25
invalid memory addresses  4-2, 4-9

invoking
debugger 2-7to 2-9, 11-49
standalone 2-7
under PDM control 2-9
parallel debug manager 2-7

ISA, definition E-4

Index-10

key sequences, halting actions 10-6, 10-7, 11-38,
11-45

limits
breakpoints 6-14
customized prompt length  11-38
paths A-3
LINE command 11-28
linker 1-8
little endian, defined E-4
Load Breakpoint File dialog box 6-19
LOAD command 7-19, 11-28
Load List menu option (breakpoints) 6-19
Load Program dialog box 5-2

load/file commands 11-4
PATCH command 11-34

loading
assembly language code 5-2to 5-5
batch files 3-10
COFF files, restrictions 4-3
object code
after invoking the debugger 5-2
description 5-2 to 5-5
symbol table only 2-13, 5-3, 11-48
while invoking the debugger 2-7, 2-9, 5-3
with global symbols only 2-13
with symbol table 5-2
without symbol table (RELOAD) 5-3, 11-40
saved breakpoint settings 6-19
Log File dialog box, opening a file 3-11
log files 3-11to 3-12, 10-10
logical operators
conditional execution 6-11
description 12-2
long data type 7-21
LOOP/BREAK/CONTINUE/ENDLOOP com-
mands 10-11 to 10-22, 11-28 to 11-29
LOOP/ENDLOOP commands
conditions 3-8, 3-9, 11-30
description 3-8 to 3-9, 11-29
looping commands 3-8 to 3-9, 10-11 to 10-22,
11-28 to 11-29



MA command 4-10, 4-11 to 4-18
emulator syntax 4-11

managing data
basic commands 7-3to 7-4
changing data values 7-5to 7-6
in memory 7-7to 7-13
in registers  7-14 to 7-15
in Watch windows 7-16 to 7-19

MAP command 11-30
marking areas for profiling 8-5to 8-9
MD command 11-31

MEM command
description 7-8, 11-31
display formats 11-32
effect on debugging modes 2-18
using to change display format of data 7-22

memory
batch file search order A-1
command summary 11-7
data formats 7-20 to 7-24
displaying in different numeric format 7-9
filling
byte by byte 7-13, 11-24
word by word  7-12 to 7-13, 11-23
saving 11-33
saving values to a file 7-10to 7-11
Memory Map Control dialog box 4-4
memory mapping
adding ranges 4-4 to 4-6, 4-11
checking memory accesses against 4-2
command summary 11-7
creatingamap 4-4to 4-7
default map 4-10
definingamap 4-2to 4-3
defining and executing a map in a batch
file 4-11
definition (memory map) E-4
deleting ranges 4-7, 11-31
description 4-1to 4-18
disabling 4-8to 4-9
enabling 4-8to 4-9
listing currentmap 4-4
modifying a map 4-2, 4-4, 4-7
multiple maps 4-18
potential problems 4-2
resetting 11-33

restrictions 4-5
returning to default 4-17
sample map 4-10
Memory menu
Fill Byte option 7-13
Fill Word option  7-12
Mapping option  4-4, 4-5
Save option 7-10
memory types
customizing 4-5
list of basic types 4-6
Memory window
Address field 7-7
changing range of memory displayed 7-7
definition E-4
description 1-4, 7-7 to 7-13
displaying memory contents 7-7 to 7-24
editing memory contents  7-5
modifying display 11-31
naming 7-8
opening additional windows 7-8
scrolling through the contents  7-7
menu
context menus 1-6
definition (pulldown menu) E-5
menu bar
basic display 1-3
definition E-4
messages D-1to D-24
—mg shell option 2-2
MIX command 11-32
mixed mode
definition E-4
description 2-17
MIX command 11-32
restrictions 2-18
typical display 2-17
ML command 11-32
mode commands 11-4
modifying
current directory 11-16
data values 7-5
memory map 4-2, 4-4
mouse icon 8-6
MOVE command 11-33
moving a window 11-33
MR command 11-33
MS command 11-33
multiple debuggers, invoking 2-7

Index
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—n debugger option 2-9, 2-11, 10-2, 11-49
natural format 12-5

Next C Statement toolbar icon 6-10
NEXT command 6-10, 11-34

Next toolbar icon 6-10

nonexistent memory locations 4-2
notational conventions ivtov

o (octal) display format 7-20
—o shell option 2-2
.0bj extension 7-10

object code
—-v option  2-13
loading global symbols only (—v option) 2-13
loading symbol table only (s option) 2-13
—s option  2-13, 5-3
object files
creating 5-2
loading 2-9
after invoking the debugger 5-2
LOAD command 11-28
symbol table only 2-13, 11-48
while invoking the debugger 2-7, 2-9, 5-3
with global symbols only 2-13
with symbol table 5-2
without symbol table (RELOAD) 5-3, 11-40

online help, accessing 1-11to 1-12

Open File dialog box 5-6

Open Take File dialog box 3-10

Open toolbar icon 5-6

open-collector output, definition E-5

operating system
entering commands from the debugger 3-5to

3-12, 11-52

entering commands from the PDM  11-52
exiting from system shell 11-52

operators 10-17
& operator 7-8
* gperator (indirection) 7-9, 7-17
Boolean precedence 3-9
causing side effects 7-6

Index-12

comma operator 12-4

description 12-2to 12-3

in expressions  3-9, 6-11
optimized code

debugging 2-2

profiling 2-2
optimizer
assembly 1-7
c 17
options
debugger 2-10to 2-13
emurst 2-6

overwrite editing 7-5

p (valid address) display format 7-20
—p debugger option 2-12
parallel debug manager 10-1to 10-21
adding a processor to a group 10-4, 11-46
assigning processor names 10-2
—n option 2-9, 10-2, 11-49
changing the PDM prompt 10-19, 11-46
checking the execution status 10-20, 11-46
closing 11-40
command history 10-13 to 10-14, 11-11
commands 11-3
!'command 10-13to 10-14, 11-11
@ command 10-19, 11-12
ALIAS command 10-15to 10-16, 11-13
creating system variables 10-18to 10-19
deleting system variables 10-20
DLOG command 10-10, 11-20
ECHO command 10-12, 11-21
EVAL command 10-21, 11-22
HELP command 11-26
HISTORY command 10-14, 11-26
IF/ELIF/ELSE/ENDIF commands 10-10 to
10-12, 11-26 to 11-59
LOOP/BREAK/CONTINUE/ENDLOOP com-
mands 10-11 to 10-22, 11-28 to 11-29
PAUSE command 3-10, 10-13, 11-35
PDM command 2-7
PESC command 10-8, 11-35
PHALT command 10-8, 11-36
PRUN command 10-7, 11-38
PRUNF command 10-7
PSTEP command 10-7, 11-39
QUIT command 11-40
RUNF command 11-39



SEND command 10-6, 11-44 to 11-45
SET command 10-3to 10-5, 11-45 to 11-46
SPAWN command 2-9, 11-49
STAT command 10-8, 10-20, 11-46, 11-51
SYSTEM command 10-16
TAKE command 10-9, 11-53
UNALIAS command 10-15to 10-16
UNSET command 10-5, 11-54
viewing descriptions 11-26
controlling command execution 10-10 to 10-12
creating system variables 10-18 to 10-19, 11-46
concatenating strings 10-18
substituting strings 10-19
defining a group 10-4, 11-45
definiton E-5
deleting a group 10-5, 11-54
UNSET command 10-5, 11-54
deleting system variables 10-20
description 1-9
displaying text strings 10-12, 11-21
expression analysis 10-17
finding the execution status 10-8, 11-51
global halt 10-8, 11-36
grouping processors 10-2 to 10-5
example 10-3
SET command 10-3to 10-5, 11-45 to 11-46
halting code execution 10-8, 11-35
invoking 2-7
listing all groups of processors 10-5, 11-46
listing system variables 10-20
messages D-20to D-24
overview 2-7
pausing 3-10, 10-13, 11-35
recording information from the display
area 10-10, 11-20
running code 10-7, 11-38
running free 10-7
sending commands to debuggers 10-6, 11-44 to
11-45
setting the default group 10-4, 11-45
single-stepping through code 10-7, 11-39
supported operating systems  2-7
system variables 10-18 to 10-20
using with UNIX 2-8

parameters

emu?? command 2-7
emu54 command 2-7
in alias definition (%) 3-3

notation iv
sim54 command 2-7
SPAWN command 2-9, 11-49

PATCH command 11-34
path environment variable 2-9
PATH statement 2-9, 11-49
PAUSE command 3-10, 10-13, 11-35
PC, discontinuity
description 9-3
interpreting 9-17 to 9-18
PC (program counter)
definition E-5
finding the current PC  6-2
modifying 6-2
PDM, invocation 2-7
PDM command 2-7
PESC command 10-8, 11-35
PF command 11-35
PHALT command 10-8, 11-36
pointers
natural format 12-5
typecasting 12-5
pointing, definition E-5
port address 2-12
definition E-5
PQ command 11-36
PR command 11-37
.prf extension 8-27
processor name 2-11
processors
assigning names  10-2
organizing into groups 10-3 to 10-5
PROFILE command 11-37
profile cycles data 8-25
—profile debugger option 2-12
Profile Marking dialog box
disabling areas
description 8-10 to 8-11
valid areas 8-13to 8-14
enabling areas
description 8-11
valid areas 8-13to 8-14
marking areas
description 8-8 to 8-9
valid areas 8-9

Index
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unmarking areas
description 8-12
valid areas 8-13to 8-14

Profile menu
Change View option 8-24
Profile Mode option 8-4
Run option  8-17
Save All option 8-28
Save View option 8-27
Select Areas option 8-8

Profile Run dialog box
resuming a session 8-19
running a session 8-17

Profile View dialog box, areas for viewing 8-13

Profile View dialog box
changing profile display 8-22, 8-24
sorting profile data 8-23

Profile window
changing profile display 8-22, 8-24
description 1-4, 8-20 to 8-26
displaying areas 8-24 to 8-25
displaying different data 8-21 to 8-22
marking areas 8-8
resetting 8-25, 11-56
sorting data 8-23
viewing associated code 8-25 to 8-26
profiling
areas
description 8-5to 8-12
disabling 8-10to 8-12, 11-60 to 11-64
enabling 8-11to 8-12, 11-61
marking 8-5 to 8-9, 11-60
restrictions 8-12
unmarking 8-12, 11-62
valid 8-9
breakpoints (software)
clearing 8-16
resetting 8-16
setting 8-15
changing display 8-24 to 8-25, 11-63
collecting statistics
full statistics 8-17 to 8-18, 11-35
subset of statistics 8-17 to 8-18, 11-36
commands
debugger commands available during profil-
ing 8-4
MA command 4-11
summary for batch files 11-60 to 11-63
summary for debugger command line 11-9

Index-14

compiling a program for profiling 8-3
description 8-1 to 8-28
entering environment 2-12, 8-4
highlighting marked areas 8-6 to 8-7
key features 8-2
overview 8-3
resetting Profile window 8-25, 11-56
restrictions 8-4
resuming a session 8-19, 11-37
running a session
description 8-17 to 8-19
full 8-17 to 8-18, 11-35
quick 8-17 to 8-18, 11-36
saving statistics
all views 8-27, 11-55
current view 8-28, 11-55
stopping point
adding 8-15, 11-43
deleting 8-16, 11-44, 11-50
description 8-15to 8-16
listing 11-48
resetting 8-16, 11-50
strategy 8-3
switching to profile mode 11-37
viewing data
associated code 8-25 to 8-26
description 8-20 to 8-26
displaying areas 8-24 to 8-25, 11-63
displaying different data 8-21 to 8-22, 11-63
sorting data 8-23, 11-63

program
debugging 1-10
entry point
finding 6-2
resetting 11-41
halting execution 2-19, 6-13, 11-40
preparation for debugging 2-2
running 6-4

program memory, adding to memory map 4-11to
4-18

PROMPT command 11-38
protected area of memory 4-2
PRUN command 10-7, 11-38
PRUNF command 10-7

PSTEP command 10-7, 11-39
with breakpoints 10-7

ptr data type 7-21
pulldown menus, definition E-5



quick profile 8-17, 11-36
QUIT command 2-19, 11-40

RAM initialization model 2-10
RECONNECT command 11-40
reconnecting to emulator 6-13, 11-40
recording Command window displays 3-11 to 3-12,
11-20
reference/grouping operators 12-2
registers
CLK pseudoregister 6-12
displaying/modifying 7-14 to 7-15
referencing by name 12-4
relational operators
conditional execution 6-11
description 12-2
relative pathnames 11-16, A-3
RELOAD command 5-3, 11-40
repeating commands 10-13 to 10-14, 11-11
RESET command 11-41
resetting
emulator 2-6, 6-7
memory map 11-33
program entry point  11-41
target system 11-41
RESTART (REST) command 11-41
Restart toolbar icon  6-2
restrictions
breakpoints 6-14
C expressions 12-4
debugging modes 2-18
memory mapping 4-5
profiling environment  8-4
RETURN (RET) command 11-41
Return toolbar icon 6-6
ripple-carry output signal, definition E-5
RUN command, analysis interface 9-16
run commands
HALT command 6-13, 11-25
PESC command 10-8, 11-35
PHALT command 10-8, 11-36
PRUN command 10-7, 11-38

Index

PRUNF command 10-7
PSTEP command 10-7, 11-39
RUN command 6-4, 9-16, 11-42
RUNF command 6-6, 9-16, 11-39, 11-43
summary 11-8
run cycles data 8-25
Run to Cursor context menu option  6-5
Run toolbar icon 6-4, 8-17, 9-16
RUNB command
affecting analysis 9-16
description 11-43
using to count clock cycles 6-12
RUNF command 6-6, 11-39, 11-43
running programs
conditionally 6-11
continuous run  6-7
defining a starting point  6-2
halting execution 6-13
program entry point 6-2 to 6-3
running code in current C function 6-6
running entire program 6-4
single-stepping 6-8 to 6-10
through breakpoints  6-7
up to a specific point  6-5
while disconnected from the target system 6-6

s (ASCII string) display format  7-20

—s debugger option 2-13, 5-3

SA command 11-43

Save Breakpoint File dialog box 6-18

Save List menu option (breakpoints) 6-18
Save Memory to COFF File dialog box 7-10
Save Profile File dialog box 8-28

Save Profile View File dialog box 8-27
saving breakpoint settings 6-18

saving memory contents to a COFF file 7-10
saving profile data 8-27 to 8-28

scalar type, definition E-5

scan path linker C-3
device type C-3
example C-4

SCONFIG command 11-44
screen-customization commands 11-4
scroll bar, definition E-5
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scroll bar handle
definition E-5
description 5-5, 7-7
scrolling, definition E-6
SD command 11-44
section, definition E-6

Select Areas context menu option  8-8, 8-10, 8-11

SEND command 10-6, 11-44 to 11-45

SET command 10-3 to 10-5, 11-45 to 11-46
adding processors to a group 10-4, 11-46
changing the PDM prompt  10-19, 11-46

creating system variables 10-18 to 10-19, 11-46

concatenating strings 10-18
substituting strings 10-19
defining a group  10-4, 11-45
defining the default group 10-4, 11-45
listing all groups 10-5, 11-46
listing system variables 10-20
SETF command 7-20 to 7-24, 11-47
setting a software breakpoint 6-15 to 6-16, 8-15

Setup menu

Alias Commands option  3-2

Breakpoints option
clearing a breakpoint 6-17
loading breakpoint settings 6-19
saving breakpoint settings 6-18
setting a breakpoint 6-15

Watch Variable option 6-12, 7-15, 7-17

shell options, debugger 2-2
short data type 7-21

side effects

definition E-6

description 7-5to 7-6, 12-3

valid operators 7-6
sim54 command, options  2-10 to 2-13
sim6x command, options  2-7
siminit.cmd file 2-13, 4-14
simulator

definition E-6

invoking the debugger 2-7 to 2-9

standalone 2-7

Single Step C toolbar icon 6-9

single-step commands
CNEXT command 6-10, 11-17
CSTEP command 6-9, 11-17
NEXT command 6-10, 11-34

Index-16

PSTEP command 11-39
STEP command 6-9, 11-51
single-step execution
and function calls 6-10, 11-17, 11-34, 11-51
assembly language code 6-8 to 6-9, 11-51
C code 6-8to6-20, 11-17
definition E-6
description 6-8 to 6-10
in parallel 11-39
single-step
commands, PSTEP command 10-7
execution, in parallel 10-7
SIZE command 11-48
sizeof operator 12-4
sizing a window
description 11-48
while moving it  11-33
SL command 11-48
SLOAD command
description 11-48
effect on Watch window 7-19
—s debugger option 2-13
sorting profile data 8-23
SOUND command 11-49, D-2
space key, displaying data in structures or ar-
rays 7-18
SPAWN command 2-9, 11-49
options 2-9, 2-10 to 2-13
-n 2-9,2-11, 11-49
SPL device type C-3
SR command 11-50
SSAVE command 11-50
starting point for program execution 6-2 to 6-3
STAT command 10-8, 10-20, 11-46, 11-51
status bar, definition E-6
STEP command 6-9, 11-51
Step toolbar icon 6-9
stopping point for profiling
adding 8-15, 11-43
deleting 8-16, 11-44, 11-50
description 8-15to 8-16
listing 11-48
resetting 8-16, 11-50
strategy for profiling 8-3
structures
direct reference operator 12-2
indirect reference operator 12-2
switch settings, I/0 address space 2-12



symbol table
definition E-6
loading object code with global symbols only
(-v) 2-13
loading object code without (-v) 5-3
loading object code without (RELOAD) 11-40
loading without object code 2-13, 5-3, 11-48

symbolic addresses 7-8

SYSTEM command 3-5to 3-12, 11-52
PDM version 10-16

system commands

ALIAS command, PDM version 10-15to 10-16

DLOG command, PDM version 10-10

ECHO command, PDM version 10-12

entering from command line 3-5

entering several from system shell 3-6

IF/ELIF/ELSE/ENDIF commands 10-10 to
10-12, 11-26 to 11-59

LOOP/BREAK/CONTINUE/ENDLOOP com-
mands 10-11 to 10-22, 11-28 to 11-29

PAUSE command 10-13

RECONNECT command 11-40

summary 11-6

SYSTEM command, PDM version 10-16

TAKE command, PDM version 10-9

UNALIAS command, PDM version 10-15 to
10-16

system reset  6-7
system shell 3-5to 3-12

—t debugger option
description 2-13
during debugger invocation 4-13, A-1
in defining a memory map 4-13
TAKE command
defining a memory map 4-13
description 11-53
executing log file 10-10
identify new initialization file (-t option) 2-13
PDM version 10-9
reading new memory map 4-18
returning to the original memory map 4-17

Target menu
Continuous Run option  6-7
Continuous Step option 6-10
Halt! option 6-5, 6-13

Index

Next C option 6-10
Next option 6-10
Reset Target option 6-7
Restart option 6-2
Return option 6-6
Run Free option 6-6
Run option 6-4, 9-16
Step C option  6-9
Step option  6-9
target system
definition E-6
describing to the debugger C-1to C-6
creating the board configuration file C-2 to
C-6
specifying the file C-6
translating the file C-5
disconnected from emulator 6-6
memory definition for debugger 4-1to 4-18
resetting 6-7, 11-41
terminating the debugger 2-19, 11-40
text files, displaying 5-6
Toggle Breakpoint context menu option 6-15, 6-17
toolbar, in basic display 1-3
totem-pole output, definition E-6
type casting 12-4
type checking 7-3

u (unsigned decimal) display format 7-20
uchar data type 7-21
uint data type 7-21
ulong data type 7-21
UNALIAS command 11-54
PDM version 10-15 to 10-16
UNIX, using with the PDM  2-8
unmarking areas 8-12
UNSET command 10-5, 11-54
deleting system variables 10-20
USE command 2-11, 11-55, A-3

—-v debugger option  2-13
VAA command 11-55
VAC command 11-55
Variable window
description 1-4
editing values 7-5
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variables
aggregate values in Watch window 7-16 to
7-19, 11-19
assigning to the result of an expression 10-19,
11-12

determining type 7-3

displaying in different numeric format 12-5
displaying/modifying 7-16 to 7-19

PDM 10-18to 10-20

scalar values in Watch window 7-16 to 7-19

VERSION command 11-56

viewing profile data
description 8-20 to 8-26
displaying areas 8-24 to 8-25, 11-63 to 11-64
displaying different data 8-21 to 8-22, 11-63 to
11-64
sorting data 8-23, 11-63 to 11-64
viewing associated code 8-25 to 8-26

void expressions 12-4
VR command 11-56

WA command

description 11-56

display formats 7-22, 11-57
Watch add dialog box 7-15, 7-17

watch commands
WA command 11-56
WD command 11-57
WR command 7-19, 11-59

Watch window
adding items 7-17 to 7-18, 11-56
closing 7-19, 11-59
definition E-6
deleting items  7-19, 11-57
description 1-4, 7-16 to 7-19

Index-18

displaying additional data 7-18
editing values 7-5
effect of load commands 7-19
labeling watched data 11-56
naming 7-18
opening 7-17 to 7-18, 11-56
WD command 11-57
WHATIS command 7-3, 11-58
WIN command 11-58
windows
Calls window 5-7
commands summary 11-4
CPU window 7-14to 7-15
definition E-6
description 1-4to 1-6
Disassembly window 5-4 to 5-5
File window 5-6 to 5-8
Memory window 7-7 to 7-13
moving 11-33
Profile window 8-20 to 8-26
sizing 11-48
summary table, debugger 1-5
View window, analysis interface 9-17
Watch window 7-16 to 7-19

WR command 7-19, 11-59

x (hexadecimal) display format 7-20
—x debugger option 2-13

X Window System, displaying debugger on a differ-
ent machine 2-10

ZOOM command 11-59
zooming a window 11-59



IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1998, Texas Instruments Incorporated



