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Editor’s Page

Small Company Comeback?

Back in the seventies — before
micros — when people mentioned com-
puters they meant the huge, expensive
mainframes. These systems were
almost always designed for batch
processing where you would punch a
card deck for your program, submit it
to the data processing department to
be run at their convenience, and wait
hours or days for a printout of the
results. If your program bombed, you
had torevise it and reenter the long
cycle to try it again. The development
of minicomputers with interactive ter-
minals was a great improvement
because the programmer could work
directly with the computer, but these
systems still cost millions of dollars and
required a lot of space and tons of air
conditioning.

At that time computers were con-
structed of discrete components using
thousands of individual resistors,
capacitors, and transistors, and the
equipment could not be made small or
inexpensive. When the integrated cir-
cuit microprocessor was developed
people started talking about the
possibility of smaller systems, but the
manufacturers wouldn’t even consider
the idea of an individual having a com-
plete computer on their desk. They felt
that the future of the computer market
was in larger, more expensive systems,
with batch type processing or possibly
time sharing.

The only way to get your own com-
puter at that time was to build it, so the
hardware hackers scrounged around
for parts and helped each other get
their systems up and running. It wasn't
long before small companies offered
kits, and it mushroomed into the
microcomputer industry of today. It is
important to note that the initial
development was done by very small,
previously unknown businesses. MITS
started with an idea and was swamped
with orders for kits. Bill Godbout star-
ted selling kits out of an old hanger and
developed the business into CompuPro.
Steve Jobs and Steve Wozniak sold a

VW Van and a HP calculator to start
building Apples in a garage. The large,
established companies didn't enter the
market until long after it had been
founded and proven by the pioneers.
The spectacular technological advances
were made by individuals or small
start-up businesses; the big boys just
added a few enhancements and a lot of
promotional marketing when they
decided that the field was ripe for
picking.

“..It takes a minimum
promotional budget of
ten million dollars

to bring out a major
program in the
business market.”

The entry of big name companies
established the microcomputer as
legitimate for the business office en-
vironment, and opened the possibility
of selling extremely large quantities of
micros to a technically unsophisticated
audience. These companies built fac-
tories for high volume production of a
conservatively designed system inten-
ded to serve a wide variety of users,
and spent millions on promotion. The
result was that anyone competing with
them in this market had to follow the
same plan targeted towards large
quantites and high promotional expen-
ditures.

At this point it was no longer
possible to start from the garage with a
few dollars, at least not if you wanted
to battle the big boys for a share of
their market. One of the software
publishers has said that it takes a
minimum promotional budget of ten
million dollars to bring out a new major
program in the business office market.
This means that only programs with
(continued on page 4/
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DEBUGGING 8087 CODE

by Lance Rose

C alling all number crunchers! The
good news is that the price of the 8087,
Intel’s floating point numeric
_ processor, just fell again and it can now
be bought for about $150. (Compare this
with its initial price of $400.) In ad-
dition, you can now buy an 8MHz ver-
sion of the chip (the standard version is
rated at 5MHz), although the price is
quite a bit steeper ($275). The bad news
is that in order to use the chip, you need
an assembler or compiler that will
generate the floating point opcodes for
it. So far, the compilers available that
will do this have a pretty steep price
tag attached to them ($300 and up) and
for those of us on a limited budget, it
may come down to a choice between
buying either the math chip itself or the
compiler without the math chip. Since
the latter choice doesn’t make any sense,
we might look at some ways of using
the 8087 that don't involve compilers.

I think it's only fair to say here that
for math, science or engineering ap-
plications, a high level language is
much better than assembly language,
unless running the program at
maximum speed is your primary goal.
Debugging applications programs writ-
ten in assembly language is tedious and
frustrating and the program listings
tend to be much longer (by about a fac-

. tor of 6-10 in my experience) than the
high level language equivalent. Still, if
you don't have unlimited funds this may
be your only choice.

My own system uses a Compupro
8085/8088 Dual Processor board which
has been modified to incorporate an
8087 floating point processor (see "Add
an 8087 Math Chip to Your Dual
Processor Board” in Vol. I, No. 3 of The
Computer Journal). My system runs
CP/M-86 which is file compatible with
CP/M-80, an important factor if you
have a hard disk and want to switch
back and forth between systems. CP/M-
86 comes with an assembler called
ASMB86 and a debugger called DDT86.
These function much the same as their
CP/M-80 counterparts. In addition

there is a macro library of 8087 instruc-
tions included with the system so that
you can write programs which include
floating point operations.

As an aside here, let me warn anyone
using this library that it does not en-
tirely agree with Intel’s instruction set
as far as the function of some instruc-
tions go. I have found it useful to fix up
the library so as to be compatible with
Intel's description of the opcodes as
described in the Intel “iAPX 86,88
User's Manual” which is available from
Intel Corporation, 3065 Bowers
Avenue, Santa Clara, CA 95051.
Anyone who is interested in the
changes required (they are minimal) can
contact me through The Computer
Journal for more information.

With the macro library available, it is
possible to write assembly language
applications programs. However,
debugging them is another matter, sin-
ce the DDT86 debugger has no way of
examining or modifying the 8087
registers the way it does for the
8086/88 registers. Also, during program
tracing all 8087 instructions show sim-
ply as ESC instructions with
meaningless operands rather than the
actual mnemonics (e.g. FADD ST,ST3
or FSQRT). While this latter problem is
not very easy to fix, it isn't too hard to
allow the display of the 8087's stack of 8
floating point registers as well as the
control and status registers.

Modifications

My original plan for incorporating
8087 code debugging into DDT86 was to
show all the 8087 registers along with
the 8088 registers whenever the latter
were displayed. Aside from the com-
plexity of this approach, it would make
it awkward to use the debugger for
8088-only code, thereby necessitating
two separate debuggers on the disk.
After some thought, I decided on a dif-
ferent method.

DDT86, like ordinary DDT, accepts
single-letter commands, with or
without arguments, to do things like

Display memory, eXamine registers,
Set memory and so forth. There isa
jump table located within DDT86 that
vectors to the proper routine
corresponding to the letter of the com-
mand entered. Since many of the let-
ters of the alphabet are unused by
DDTB86, it is a simple matter to ap-
propriate one of them to display the
8087 registers. All that is required is to:
(1) patch the jump table at the position
of the desired letter code to jump toa
new routine, (2} write the display
routine and (3) merge it with the
original DDT86 to get a new debugger,
which I call DDT87.

The additional code necessary to im-
plement the 8087 register display is the
program listing shown in Figure 1. It is
pretty straightforward and uses the
8087 instuctions FSAVE and
FRESTOR to put the entire 3087
machine state into memory where it
can then be examined and displayed by
the 8088.1 used the letter ‘Z’ as the in-
struction to do this, simply because it is
positioned near the ‘X’ on the keyboard
and I'm used to displaying the 8088
registers with the ‘X’ command. If you
prefer a different letter it's a simple
matter to patch the corresponding
word in the jump table once you know
where to find it. (It begins at 0369H
relative to the beginning of the DDT86
file). Just make sure you don't choose a
letter that's already in use or you will
lose one of DDT88's standard functions.

After you have entered the patch
program with a text editor or word
processor, simply go through the
procedure shown in Figure 2. This
figure is simply a copy of the console
commands required to assemble the
patch, merge it with DDT86 and test its
function. Once it is known to be
working you can remove DDT86 from
your working disk (not your archive
diskette) and use DDT87 instead. When
not examining 8087 registers it will
function just as DDT86 would. The only
difference is the ‘2’ command.




Summary

I have found that the hardest thingin
debugging 8087 code is not being able
to see the floating point registers. This
makes it hard to find floating point
stack overflows and the like. This
debugger patch rectifies this and
makes floating point program
debugging much easier. Some ad-
ditional enhancements that might be
nice would be to display the 8087
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register values in floating decimal in-
stead of hex, allow alteration of in-
dividual 8087 registers and display
floating point opcodes with their proper
mnemonics. I might decide in the future
to add some of these, but the ability to
actually examine the 8087 registers
seems to solve the majority of the
debugging problems. In retrospect, the
patch is so simple that I wonder why I
didn’t add it sooner.

Patch to allow DDT86 display of 8087 registers

;End of DDTB6

;Save 8087 state
;Now restore it

MOV LX,O0FFSET HDC1

MOV CcL,9

INT 224 ;Display first heading

CALL SPACE

MOV AX, STATE

CALL DISPW ;Display control word

CALL SPACE

MOV AX, STATE+2

CALL DISPW ;:Display status word

CALL SPACE

MOV AX,STATE+4

CALL DISPW ;Display tag word

CALL SPACE ;:Add an additional space

MOV SI,OFFSET STATE+22

MOV CX,3

CALL DISPFP ;Display ST@,ST3,STé

MOV DX, OFFSET HDG2

MOV CL,9

INT 224 ;Display second heading

MOV S1,0FFSET STATE+32

MOV CX, 3

CALL DISPFP ;:Display ST1,ST4,ST7

MOV DX,OFFSET CRLF

MCV CL,9

INT 224 ;Do a CRLF

MOV AL,BYTE PTR STATE+9

MOV CL, 4

SHR AL,CL

CALL DISPN ;Display high nybble of 1P

MOV AX,STATE+6

CALL CISPW ;Display low word of IP

CALL SPACE

MOV AX,STATE+8

AND AH,Q7H

OR AH, @D8H

CALL DISPW ;Display opcode

CALL SPACE

MOV AL,BYTE PTR STATE+13

MOV CL, 4

SHR AL,CL

CALL DISPN ;Display high nybble of OP

MOV AX,STATE+10

CALL DISPW ;Display low word of OP

MOV SI,OFFSET STATE+42

MOV CcX, 2 ;Display ST2,ST5S
DISPFP: PUSH CX

PUSH SI

CALL SPACE ;One leading space

POP SI

MOV CX,5 ;Five words per register

DISPFl: STD

:Set to decrement

continued
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FOR TRS-80 MODELS 1,344
IBM PC, XT, AND COMPAQ

DATABASE
WITHOUT THE WAIT!

DATAHANDLER and DATAHANDLER-PLUS are
fast, sasy dstabese programs which accept any
length of field, sort and key on any fieids, never pad
with useless blanks. And they integrate with FORTH-
WRITE, FORTHCOM, and the rest of the MMS-
FORTH System.

The power, speed and compactness of MMSFORTH
drive these major applications for many of YOUR
home, school and business tasks! imagine a sophis-
ticated database management system with flexibii-
ity to create, maintain and print mailiing lists with
muttipie address iines, Canadian or 9-digit U.S. 2!P
codes and muttiple phone numbers, plus the speed

1o load hundreds of records or sort them on several
fieids in 5 seconds! Manage inventones with selec-
tion by any character or combination. Balance
checkbook records and do CONDITIONAL repont-
ing of expenses or other calculations. File any
mcords and recall selected ones with optional
upper/lower case match, in standard or custom
formats. Personnel, membership lists, bibliogra-
phies, catalogs of record,. stamp and coin coliec-
tions —you neme it! All INSTANTLY, without wasted
bytes, and with cueing from screen so good that
nON-programmers quickly master its use’ With man-
ual, sample data files and custom words for mail list
and checkbook use.

DATAHANDLER is available on all MMSFORTH
Systems, uses 64K or less of memory, and includes
source code. DATAHANDLER-PLUS requires MMS-
FORTH for IBM PC, uses all but 84K of availabie
RAM for large-file buffering, and adds advanced
features: active editing window, optional spraad-
sheet data display, user-trainable function keys,
and much more.

DATAH{-'\dNDLE R
| a
DATAHANPLER-PLUS

M/ (SFORT!

The total software environment for

1BM PC, TRS-80 Model 1, 3, 4 and

close friends.

®Personal License (required):
MMSFORTH Systom Disk (IBMPC) . . . . §240.95
MMSFORTH Sysom Disk (TRS-201.30rd)  129.95 '

ePersonal License (optional moduies):
PORTHCOM communications

module . . .. § 30.98
UTRUITES . .. .. ... ... ... .. 30.95
QGAMES . .. ... ............. 0.9
EXPERT-2axporisystom . . . .. .. ... ®u.y
ODATAHANDLER . . . . .. ... ..... ”
DATAMANOLER-PLUS (PConly, 120Kreq) O
PORTHWRITE word processor . . . . . . . b M

sCorporate Site License

Extensions . ........... rov

eSome recommended Forth br

Shipping/nandiing & tax extra. No &/
Mzwrdnbrmahowyc
MMSFORTH, or request o
MILLER MICROCOMP ;
§1 Lake Shore Roed,

®1nes







