














breakpoint anytime at a source- or as-
sembly-code line where the cursor is
positioned. The user can set condi-
tional breakpoints based on either a
change in a variable or an expression
being true. Either makes the program
run slowly because the debugger evalu-
ates the breakpoint condition after
single-stepping through each instruc-
tion and should be used sparingly, gen-
erally after stopping the program in a
presumed problem area with an un-
conditional breakpoint.

The Turbo Debugger mechanism
used for managing breakpoints is sim-
ple, is menu driven, and, unlike Code-
View, does not use a command syntax
for setting conditional breakpoints. The
developer enters the expression that
controls a conditional breakpoint into a
pop-up window in the syntax of the
language selected from the debugger
option pull-down menu. Conditional
breakpoints based on changes in vari-
ables also are entered into a pop-up
window.

Turbo Debugger users can moni-
tor simple variables or data structures
in the watch window. The value of a
watch variable is updated within the
watch window while a program runs
under control of the debugger. If the
target program is running on a system
with an 80x87 math coprocessor, the
user can inspect, clear, and alter as
many as eight 80-bit floating-point stack
registers and 19 flags through the math
coprocessor window.

The helpful user-screen function
permits the user to see the actual
screen the executing program would
display at any given moment. Pressing
Alt-F5 toggles between the user screen
and the debugging screen.

LEARN FROM EXPERIENCE

Finding the bugs and examining the
Turbo Pascal runtime library and DOS
programs are easy tasks. For source-
level debugging, the relationship be-
tween source and assembly code is
readily apparent, particularly with the
Turbo Debugger options to view either
one or both. Turbo Debugger was in-
stalled on a PC Designs 8-MHz Turbo
AT with an Atronics EGA+ video con-
troller, a 16-MHz IBM PS/2 Model 80,
and a Compaq 386/20. The package
performed well when used to debug
programs with several usual and some
not-so-common problems.

Uninitialized variables. A source-code
analyzer that executed correctly when
compiled with Turbo Pascal 3.01 pro-
duced unexpected results with Turbo
Pascal 5.0. Within 10 minutes, Turbo
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Debugger pinpointed an uninitialized
variable that caused the problem. An
unconditional breakpoint was set in a
procedure where the problem was sus-
pected, and the code was traced,
watching the values of variables related
to the symptom. The .COM file format
of Turbo Pascal 3.01 had initialized the
variable to zero, masking the logic
error in the program. Without a debug-
ger, a developer would have to analyze
the source-code structure, which is less
likely to pinpoint the problem and can
be difficult and time-consuming.
Incorrect variable types. Julian date-
translation procedures converted from
Turbo Pascal 3.01 reals to 5.0 long inte-
gers failed when called by a production

Tbe Turbo Debugger mech-
anism for managing break-
poinis is simple, menu
driven, and does not use a
command Syniax.

program, but worked when called by a
test program. Turbo Debugger’s two
views of the variables revealed that the
production program called the func-
tions by passing integer variables rather
than long-integer variables.

Cooling hot spots. Turbo Debugger
helped optimize the hot spot (a pro-
cessor-intensive area) of a statistical
analysis package. To view the generated
assembly code, the .EXE program was
loaded under control of Turbo Debug-
ger; the source file for the procedure
being optimized was selected. The cur-
sor was then moved to the source lines
being optimized, the CPU window was
accessed, and the code generated by
the compiler was inspected. As changes
were made to optimize a major loop in
the source code, the debugger dis-
played the corresponding assembly
code. This comparison allowed exami-
nation of the clock cycles required for
the generated code until a practical
minimum was reached.

PC Tech Journal’'s OPTZTEST.PAS
program, designed to test common
code optimizations, was speeded up
using Turbo Debugger to see what
code Turbo Pascal generates (see photo
3). OPTZTEST (available for download-
ing on PCTECHline) uses the standard
Turbo Pascal Move procedure to move
information in memory quickly. The

code in the Move procedure within the
runtimes linked into the application
was viewed. The Move procedure al-
ways does slower 8-bit moves (REP
MOVSB) rather than fast 16-bit moves
(REP MOVSW) for all but the odd byte
being moved. A faster procedure was

| substituted for Move, resulting in a 50-

percent reduction in processor time for
moving data and a nominal increase in
EXE file size (see photo 4).

Dissecting FORMAT. The statistical analy-
sis software mentioned above can mon-
itor and count INT 13H disk BIOS calls;
however, it failed to show disk activity
for the DOS 3.3 FORMAT command
when formatting a 3.5-inch diskette.
Turbo Debugger verified that FORMAT
does not use the INT 13H disk BIOS in
this case. FORMAT was loaded under
the control of Turbo Debugger, and
unconditional breakpoints were set on
INT 13H instructions.

On a 5.25-inch diskette, one break-
point for each track was formatted with
an INT 13H, AH = 05H (format track).
When a 3.5-inch diskette was formatted,
no INT 13H breakpoints were encoun-
tered. Turbo Debugger’s Search func-
tion found the INT 13H instructions
quickly; this could not be done with
CodeView, because it cannot search for
assembly-level instructions.

The arguments must be exact
when the Turbo Debugger search func-
tion is used to find code in memory.

A useful addition to Turbo Debugger
would be the ability to search for oc-
currences of a symbolic operand (op)
code, regardless of its hexadecimal
value. This would make it easy to
search FORMAT.COM for all OUT in-
structions, with any value from the

set OE6GH, OE7H, OEEH, or OEFH.

Bugs in the debugger. A minor malfunc-
tion occurred during testing. When
TDH386 was run with the command-
line arguments FORMAT B:, FORMAT
did not find the B: argument, indicating
that the 386 version of the debugger
may not be setting up the program seg-
ment prefix of the target program cor-
rectly. The non-386 Turbo Debugger
performed correctly under the same
conditions. Borland technical support
said the problem will be corrected, but
would not commit to a definite date.

SUPPORTING PLAYERS

Several utilities play important support-
ing roles for Turbo Debugger. After
debugging is complete, the TDSTRIP
utility removes symbol-table informa-
tion from .EXE files, which eliminates
the need to recompile a program to
get a finished product.
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Disassembled machine code generated by Turbo Pascal Another view of the CPU window shows the underlying as-
overlays the related source code in the CPU window, sembly-code implementation of a Move procedure call in
whose five panes include stack, registers, flags, code, and a Turbo Pascal. This kind of analysis by Turbo Debugger can
data pane of raw data in the area of memory selected. help in making decisions optimizing performance.

If a program that was compiled If a file is not in one of these debuggers provide an invaluable aid.
with a non-Borland compiler is linked three formats, TDUMP simply prints a With Turbo Debugger, the developer
with .MAP files, the TDMAP program file dump in hexadecimal, ASCII, or can work in the familiar high-level
appends the .MAP information to the both. It does not analyze the structure source-code environment, but can eas-
EXE file in Turbo format. The user can | of Turbo Pascal 5.0 .TPU or .TPL files, ily drop down to compiler-generated
then debug these programs with Turbo | which are the equivalent of libraries in | machine instructions.

Debugger. With TDMAP, developers other languages. No Turbo Debugger Turbo Debugger is a solid addition

also can use Turbo Debugger on Turbo | utility is provided to accomplish this to any software developer’s toolbox

Pascal 4.0 programs. The steps to do task, but TDUMP does give a straight and rounds out Borland’s programming

this are as follows: hexadecimal readout of the files. product line. It has many attractive fea-

* Compile Turbo Pascal 4.0 program The TDPACK utility reduces the tures including an easy-to-use interface;
with /§T+ command-line option to size of the debugging information ap- close integration with Turbo C and
create a .TPM file. pended to the executable code of an Turbo Pascal; the ability to debug

* Create a .MAP file from the .TPM file EXE file. For example, a 55KB file CodeView-compatible .EXE files; and
using the Turbo Pascal 4.0 utility, compiled with debugging information the capacity to debug very large pro-
TDMAP. grew to 115KB. TDPACK eliminated grams, either on a 386-based PC or

e Run TDMAP to combine the .EXE file | about 9,000 bytes of duplicate informa- | remotely, using two PCs.
with information from the .MAP file tion, such as strings and data-type in- Moreover, the package is a bar-
into Turbo Debugger format. formation. If Turbo Debugger runs out | gain. Borland sells Turbo Assembler

Another worthwhile utility, TDUMP | of memory while debugging a large and Turbo Debugger bundled together
(which Borland calls a module dis- program, running TDPACK could help. for $149.95. Turbo Debugger is in-
assembler), is actually a file analyzer All the utilities display a list of options cluded with Borland’s Professional
that breaks down the structures of when started without a command-line Turbo C and Professional Turbo Pascal;
programs, object files, and libraries. argument. both packages sell for $250.00 each.
TDUMP does not disassemble code, but The Turbo Debugger User's Guide Current users of Turbo C or Turbo Pas-
relies on the debugger to do so. For is well written and detailed, covering cal can upgrade to the Professional
programs, TDUMP decodes the .EXE installation and overall operation. The packages for $99.95 each. (i
file header and shows the initial stack bulk of the guide explains operation
segment address, the program entry details, such as examining and modify- | Borland International
point, and all addresses requiring ing files and data, setting breakpoints, 1800 Green Hills Road
loader relocation. and evaluating breakpoint and watch P.O. Box 660001

For obiject files, TDUMP formats expressions in the target program’s Scotts Valley, CA 95066-0001
the segment definition information, source language. Several chapters ex- 408/438-5300
PUBLIC symbols, and locations requir- plain the nuances of debugging pro- Turbo Debugger 1.0
ing linker fix-ups. The utility also dis- grams at the assembly level and debug- | CIRCLE 331 ON READER SERVICE CARD
plays the contents of all data and code ging with an 80x87 coprocessor.
segments in hexadecimal format. For =
libraries, which are collections of ob- AN EXCELLENT VALUE fen /l.ivers, _Ow”er of ‘5‘0 geof {’e;forz?za.; 0%

: A 20 ; , nc. in Harvard, Massachusetts, specializes
ject files, TDUMP shows the same .OB] Finding bugs in software is a complex in languages and other software. His last
information and some library-specific task. While no software can replace article for PC Tech Journal was a review of
information. careful analysis, high-level language Turbo Pascal 4.0 in April 1988.
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