






















































































































































































































































































 TIDBITS

Secret Computers & Turbo Tutor

Gary looks at a new version of
Turbo Tutor, and the Heel computer
(it has a leg up on the roulette
wheel). If you've been looking for a
no-risk gamble, or wondered how to
make an easy million using parts out
of an old Apple, then read on.

ou might have noticed a new
Yaddress in my byline. Dave’s

charged me with the care. of
Micro C’s California office (what, you
didn’t know Micro C had a California
office?), so I'll be writing and editing
from Davis while my wife, Alison,
attends graduate school at the Univer-
sity of California.

Editor’s note: Our only other office is in
Turkey, and Laine is staffing that one.

If you have ideas for articles you'd
like to see in Micro C, or questions
about articles we’ve already published,
write me here. I'd love to hear from
~ you.

A Piece Of The Pie

I've just been treated to an outra-

geous reading experience — ‘“The Eu-
daemonic Pie’’ by Thomas A. Bass.

Bass, a science writer, was part of a
group of Santa Cruz crazies who de-
signed, built, and tested a computer
system for predicting the results of
spins of a roulette wheel. As if the
notion itself weren’t enough, consider
the computer — it fits into the sole of
a shoe.

In Bass’s Terms :

“We are slipping into our soles a
CMOS 6502 microprocessor with 5,000
bytes of RAM. Apple computers are
made with the same chip. (Editor’s
‘note: But let’s not hold that against it.)
We carry another 4,000 bytes of mem-
ory crafted into a program smart
enough to beat roulette at a 44 percent
advantage.

““The program — a set of mathemati-

cal equations similar to those used by

. produce pleasant surprises —

NASA for landing spaceships on the
moon — tracks a ball in orbit around a
spinning disk of numbers. During the
ten to twenty seconds in which the
game is played from beginning to end,
the computer calculates coefficients of

friction and drag, adjusts for changes .

in velocity, plots relative positions and
trajectories, and then announces
where in this heavenly cosmos a rou-
lette ball will likely come to rest on a
still-spinning rotor.

““Its predictive power lies in the fact
that the computer in our shoes can
play out in microseconds a game that
in real life takes a million times long-
er.”

The payoff in roulette is 35 to 1, so a
44 percent advantage, according to
Bass’s calculations, can produce a re-
turn of as much as $2200 per hour if
only a few hundred dollars are invest-
ed. Not bad, not to mention the
pleasure one would derive from beat-
ing up on a heavy favorite (gambling
losses for. bettors are figured in the
billions per year). A

In the beginning, there was no ven-
ture capital, so each member of the
group donated time, skills, ideas, etc.
to the project. Eventually, they
planned to beat the casinos in Reno,
Las Vegas, and Tahoe with their com-
puter-in-a-shoe and divide the win-
nings (the pie).

‘“The Eudaemonic Pie”’ is the funny,
skillfully written story of the design
and implementation of one of the
wildest computer systems I've ever
heard of. Read it for an entirely new
experience.

From Vintage Books, it’s in paper-
back for $5.95. (Don’t try to purchase
the computer from your local Apple
outlet. At least not just yet.)

Turbo Tutor

Borland International continues to
this one
a rehash of an old Borland product,
the Turbo Tutor (which I wrote about

By Gary Entsminger
1912 Haussler St.
Davis CA 95617

back in issue #23).

The manual and program have been
extensively revised to include many
advanced Turbo Pascal topics —

Stacks, queues, deques, lists, trees
and graphs, assembly language inter-
facing, accessing parameters from ex-
ternal subprograms, libraries & more.

For example, the little shell in Figure
1 illustrates how an external program
accesses the parameters of the calling
program (or procedure).

To clear things up a little, picture the
stack after executing the first two
instructions of SIMPLE (PUSH BP and
MOV BP,SP) —

High Memory
BP + 8 | SEG (X) |

- 0 g e

BP +6 | OFS (X) |

BP + 4 | Y(integer)!|

BP + 2 l RET ADDRES|

BP :ow BP |
| 2 BYTE WD |

Low Memory

“The stack grows downward from
SS:SP to S5S:00, which means it starts
at high-memory addresses and moves
toward low-memory addresses. Every—
thing is pushed onto the stack in 2-
byte quantities.

“The parameters are pushed onto
the stack immediately before the call to
SIMPLE, and the call itself uses the
return address to be pushed as well.
To access the parameters, the subpro-
gram can use the BP register. Once BP
has been loaded with the previous
value of SP, it points the stack seg-
ment- at a location relative to the
parameters.”’

Since Y is an integer, it occupies two
bytes. X, a VAR parameter, consumes
four bytes. All addresses, regardless of
the size of the object they reference,
take up four bytes of stack.
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SINGLE BOARD
MAIN/FRAMES rroM s125

(Including power supply)

o Heav_y Duty All Metal Cabinet
¢ Fan & Dust Filter
¢ Full or Slim Drives

e Hefty Power Supplies (many with
start currents for Winchester drives)

e Line Fuse, EMI Filter
Detachable Line Cord

e Power Harness from
Supply to Drives

¢ Cabinets & Supplies
Available Separately

Write or call for complete catalog and prices. 5;

8620 Roosevelt Ave./Visalia, CA 93291 (209) 651-1203
. TELEX 5106012830 (INTEGRAND UD)

““When a subprogram is completed,
it returns control to the calling routine
with a NEAR RET instruction. If the
program is called with parameters,
they must be popped from the stack.
In addition, if the subprogram is a
function, a function-result variable
may need to be popped as well.”’

The RET instruction performs this
task automatically. In SIMPLE, the
RET 6 instruction deallocates six bytes
— two for Y and four for X. If a
procedure has no parameters, just use
RET without specifying a number of
bytes.

Perhaps the most significant feature
of the new Tutor is the program itself
which provides a split screen — de-
scriptive text below and running pro-
gram above — to create a very effec-
tive learning environment.

If you're just starting out, or in need
of some really indepth information
about Turbo Pascal, you’ll have to look
long and hard for a better tutorial and
reference. Highly recommended!

And that, friends, is Tidbits.

Figure 1 - Assembler Code To Add Two Numbers

CODE SEGMENT
ASSUME NOTHING
procedure Simple(var X : integer; Y : integer);

H
i
s Simply adds X to Y and returns the sum in X.

; Note that X is a var parameter (address passed
; on the stack) and Y is a value parameter

; (value passed on the stack).

3

S

IMPLE PROC  NEAR
PUSH  BP
MOV BP, SP

; Save old BP,
; Load in SP so
;s BP can be used
; to address
3 parameters.
LES DI,DWORD PTR [BP +6]
; Move X's address
3 into ES:DI
MOV AX,[BP+4]
; Move Y's value
; into AX
ADD WORD PTR[DI],AX
Add Y's value to X's

1]
POP BP ; Restore BP
RET 6 ; Return, popping 6 bytes
; of parameters from stack
; & for X (a var parameter)
;s 2 for Y (an int value
; parameter)
SIMPLE ENDP
CODE ENDS
END
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MICRO CORNUCOPIA’S C CONTEST

~
N AT

GRAND PRIZE:
e DSI-32, 1 meg, 10 Mhz 32032 computer board with
assembler/linker from Definicon Systems
21042 Vintage St., Chatsworth, CA 91311

. Optimizing C Compiler (large model)
from Manx Software, Box 55, Shrewsbury, \Ij 07701

o Essential Software’s C Library
(graphics, 170, everything)
from Essential Software, Inc.
Box 1003, Maplewood, NJ 07040

® 3 year subscription to Mlcro C

If you’ve been going so hard you just
can’t C straight, then drop everything,
dig out the old compiler, brush off the
cobwebs, and C what you can C.

Any kind of C. From Small-C to large,
from a hundred lines up, this is your
chance to C’cure fame and glory (plus
valuable prizes).

PROGRAMMING

CONTEST

SCORING — The programs will be

‘judged by the Micro C staff on the

following:

0-15 for ALGORITHM

0-25 for CODE ORGANIZATION & READABILITY
0-40 for PROGRAM FUNCTION

10-20 for USER DOCUMENTATION

Ist & 2nd Place

® Optimizing C Compiler (large model)

® Essential Software’s C Library (graphics, 1/0, everything)
® 2 year subscription to Micro C

3rd - 5th Place

® Aztez C Prime Package
"(interpreter & compiler)
from Manx Software
® 1 year subscription to Micro C

~-------- CONTEST DEADLINE November 1, 1986 ----~----

a 7-

PROGRAMMING
CONTEST
Purpose

ENTRY FORM

Program Title

NOTE:
I hereby release this program to the public domain

and give Micro Cornucopia the right to print the listing.

Name

Which C compiler?

~Target system(s)

Pleasc include source and object files on disk.

Signature1

Address

MICRO CORNUCOPIA
‘ P.O. Box 223

City State Zip

Bend, Oregon 97709
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LETTERS

(continued from page 5)

The workmanship looked solid, and
after a few minor problems, I got the
disk formatted and everything.running
smoothly. Then I decided to test the
keyboard lock on the front panel. I
turned the keyboard lock to disconnect
the keyboard, and the machine died. It
turns out that the switch had been
miswired to short the power supply. I
returned it to Compuadd for repair
and was surprised to get it back just
four days later.

Now the story gets interesting. The
new unit had a new power supply
which consistently died after several
hours. I sent it back. Same fast turn-
around, but they sent me a totally new
system. This one ran fine when it was
warm, but the hard disk was dead.
When I sent this second unit back, I
made one of the repair people promise
to keep it on his desk until he was
absolutely sure it was working. My
latest machine works!

The downside of this story is ob-
viously the questionable quality con-
trol. Another of Compuadd’s problems
is that they put too much emphasis on
fast repair turnaround. The upside is
their fast warranty repair, the inexpen-
sive price, and the solid feel of the
base unit and keyboard. Performance
is impressive. The CMI disk is de-
pendable, so far, although I've logged
only about 40 hours on it.

W.Y. Crutchfield
5503 Yarwell
Houston TX 77096

Back To The Future?

Thanks for nothing, John P. Jones!
Three days ago my Kaypro locked up.
Nothing short of unplugging it helped.
Even when I plugged it back in,
nothing but an unblinking cursor ap-
peared on the screen. Until yesterday I
thought it was dead; now I don’t
know.

Then I received Micro C issue #29 —
and a package from Berlund Extrana-
tional. I had never heard of them, but
I now suspect that-my computer has
been running Chrono Pascal for some
time. Careful excavation of my desk
revealed mysterious printouts at a stra-
ta that indicates the work was proba-
bly conducted four to six weeks ago.

Underneath the printouts I found
handwritten notes (my handwriting)
on the niceties of Chrono Pascal syn-
tax and error checking. Spooky!
There’s no telling how much software
might be in progress, or even complet-
ed, on my disk. The computer, of
course, is locked up. '

I phoned Berlund to see what they
could suggest. They answered before
the phone rang and refused to talk to
me ‘‘again’’,

The article mentioned that Berlund’s

‘mail order processing runs under

Chrono Pascal, but if my experience is
indicative they are shipping products
as much as six weeks before an order
is received, not two days. This is
unethical, arrogant, and, in my case,
disastrous. My heavily modified Kay-
pro 4-84 has obviously gagged on
some hardware-specific code in the
Berlund compiler. Now I'm contem-
plating a ‘“processor lobotomy’’ to get
my machine back.

Darrell Bethune

Box 1632

Fairview, AB Canada TOH 1L0

Stuck At 200 Points

About a year ago I bought a copy of
your disk K4, the 550 point Adventure
game. I've enjoyed playing it, but I
need some hints.

Specifically, I need help getting by
the ogre near the golden eggs, cross-
ing the reservoir north of the mirror
canyon, opening the safe below the
hall of the Mountain King, under-
standing the clue about ‘‘stand where
the statue gazes and use the right
tool,”” and finding the pirate’s chest in
the maze. I have found the vending
machine maze and have mapped the
maze south of the west mist hall,
assuming it to be the pirate’s, without
locating the chest. Is the pirate’s a
third maze? HELP!

Thomas L. Adams
SAPL Pgm Ctl
POB 30167

Yanbu Al Sinaiyah
Saudi Arabia
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T

Various Video: Interrupt 16 On The PC

If I may interrupt this column for a
second... Actually, I don’t want to
interrupt but you might. And if you
like interruptions, read on.

ou can improve (i.e., make
Ymore general) your MS-DOS
application program by making
it work in various video modes — for
example, monochrome and color/

graphics.

‘Memory Addresses & The Limbo

The monochrome and color graphics
adapters have different memory ad-
dresses. If your program uses color,
for example, it must send the color
information to the c/g’s memory which
begins at physical location OB80COH.
The monochrome adapter’s memory
begins at address 0BOOOOH. }

The point is — if you’re sending
information to the wrong memory lo-
cation for the current adapter, your
program will find itself in limbo (in
other words, doing a Chubby Checker
dance). .

But (and here’s the happy part), you
can design your program to check the
video mode before it takes a chance. If
your program is really prepared, it will
adjust to the current adapter, or exit
gracefully — far better alternatives to
the limbo.

Video Modes

On the PC, 12 video modes define
the display characteristics correspond-
ing to the capabilities of the various
video adapters —

Modes 0-3 are text modes for the
color/graphics adapter

Modes 4-6 are the graphics modes
for the c/g

Mode 7 is for the monochrome
adapter .

Modes 13-16 are used by enhanced
graphics adapter

These modes are controlled by the
ROM-BIOS, and we can check or set
them via ROM-BIOS interrupt 16

HE LAST PAGE

(10H). Service (or function) 15 checks
and returns the current video mode.
Service 0 sets the video mode.

At Interrupt 16
To check the current video mode —

MOV AH, 15
INT 16

On return —

AL = current display mode
AH = number of characters per line
BH = active display page

If your program isn’t prepared for
what it sees in register AL, it should
branch appropriately — either to a
subroutine designed for the particular
adapter (which sets the mode before it
writes to memory), or exit.

For example —

MOV AH,0 s for service 0
MoV AL,1 3 for mode
INT 16

will initialize the c/g adapter for a 40
by 25 color image.

More Interrupt 16
Interrupt 16 offers 16 main services

for the PC. Each is selected by placing .

the service number in the AH register.
Some services require other informa-
tion which your program places in
registers BX, CX, or DX before calling
interrupt 16.

For example, if you want to set the
cursor size —

MOV AH,1 s for service 1
MOV CH,12 ; for the top of

; the scan line
MOV CL,13 ; for the bottom

3 of the scan line
INT 16

to get the default underline for a
monochrome adapter.
If you want to set a cursor position

MoV AH,2 ; for service 2
MoV DH,5 ; for row 5

MoV DL,1 ; for column 1

MoV BH,0 ; for graphic mode
INT 16

By Gary Entsminger
1912 Haussler St.
Davis CA 95617

defines a cursor on the c/g adapter at
(2,5).

Here’s a complete list of interrupt
16’s services (in decimal) —

0 = Set video mode

1 = Set cursor size

2 = Set cursor position

3 = Read cursor position

4 = Read light-pen position

5 = Set active display page

6 = Scroll window up

7 = Scroll window down

8 = Read character & attribute
9 = Write character & attribute
10= Write character

11= Set color palette

12 = Write pixel

13= Read pixel

14 = Write character as TTY
15= Get current video mode
19= Write character string

The Beauty Of Interrupts

One of the beauties of the MS-DOS
operating system is the range and ease
of use of its interrupts. Once you get
the hang of calling the various services
an interrupt offers, 8088 (8086, etc.)
assembly language becomes not only
an amazingly powerful but also a very
easy-to-use programming language.

And much can be learned from the
study of these versatile ROM-BIOS
services.

If you want an in-depth look at
assembly language programming for
the PC (including excellent studies of
ROM-BIOS interrupts), I suggest —

‘8088 Assembler Language Program-
ming: The IBM PC” by Willen and
Krantz .

““Programmer’s Guide To The IBM
PC’’ by Peter Norton

There’s beauty in both of these, and
they work perfectly (in my program-
ming experience at least) on generic
PCs, including the X16.
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the ) Ch GB gives you

Out of This World Performance

Features: g
e 8 MHz 80186 microprocessor with true
16-bit data bus.

e True PC compatability with our own custom
ROM BIOS and PC cardslots for the video
of your choice.

* Standard 512K zero wait DRAM, or
1M options.

* 8087 numeric coprocessor support on board.

¢ On-board floppy disk controller for up to
four 54" drives.

* On-board SCSI hard disk controller port.
Supports WD1002 SHD, WD1003 ACS,
OMTI 5100, 5300 ADAPTEC ACB 4000.

e 2 On-Board Serial Ports.
o Battery Back-Up Real Time Clock.

Designed, Manufactured and Serviced by:

P.O. Box 128
904 North 6th Street
Lake City, MN 55041

(612) 345-4555
COD, VISA, MASTER CARD, CERTIFIED FUNDS

Kits - All Wave Soldered!! | PRICES

e Full Kit wi0 SCS|, serial ports, clock ...$ 550.00

¢ Assembled and Tested
WIO SCSI, serial ports, clock . ..1-4 $ 599.00
59 $ 525.00

SCSIPort.....coovvvenen.. add $§ 20.00
Serial Ports .......... each-add $§ 12.50
Real Time Clock and Battery add $ 12.50
e, MEGAdd-On ................. $ 105.00
e XT Style, Enclosure .............. $ 75.00
¢ 150 Watt Power Supply, Tested ...$ 105.00
® 8087-2 COprocessor.............. $ Call

Total Solutions:
Assembled and Tested Systems

¢ Mono-Chrome System............ $1,499.00
Includes: 512K, Power Supply, ’
Enclosure, Keyboard, Monitor,
Two Drives, and Printer Port,
1 Serial Port, Real Time Clock.

¢ Quantity Discounts Upon Request

¢ Call For Info on Add-Ons, Hard Disks, Etc.



Step-by-step tutorial, demo programs with source code included!

Borland’s new Turbo Prolog is the
powerful, completely natural
introduction to Artificial Intelligence

P rolog is probably one of the most
powerful computer programming
languages ever conceived, which

is why we've made it our second
language—and “turbocharged” it

Turbo Prolog 1.0
Technical Specifications
Programming System Features
Hmmmlaz Incremental compiler gen-
erating native in-line code and linkable
object modules. The linking format includes
& linker and is competible with the PC-DOS
linker. Large memory model support.
Comptles over 2500 lines per minute on
a gtandard IBM FC.

[T Interactive Editor: The gystern
includes & powerful interactive full-screen
text, editor. If the comptler detecta an error,
the editor automatically positions the
cursor appropriately In the source code. At
run-time, Turbo Prolog programs can call
the edttor, and view the running program’s
source code.

T Type System: A flextble object-orterted
type gystem 18 supported.

Er Windowing Support: The gystem
supports both graphic and text windows.
7 Input/Output: Full 1/0 facttues,
including formatted 1/0, streams, and
random access flles.

H ‘Numeric Ranges: Integers: 32767

10 32767; Reals: 1E-307 to 1E+308

T Debugging: Complete butliin trace
debugging capabilities allowing aingle
8lepping of programs.

-----------|
| want
| | YE S I the best Il
Turbo Pascal the way you Turbo Prolog at only:
could compare Turbo Pascal to gatony
machine language. $9 9 95
N You get the complete .
:é Turbo Prolog . To ogde; by phon?,
m or for a dealer nearest you,
@ o s e Call (300) 255-8008
for only $99.95 all (800)

You get & complete Turbo in CA call (800) 742-1133.
Pmlog development, gystem Send me __ Turbo Prolog at | J—
including: gzls:de USA add $10 per copy

* and MA res. add applicable sales lax §

Thy tning-fast, Turbo Prol
ch:mhégr};tal com%llglter and gg og Amount enclosed: N
interactive Turbo Prolog editor. This price includes shipping to all US cities
u The 200-}3888 reference Payment:  VISA  MC  Bank Draft  Check
manual which includes the step- Credit card expiration date: —_/__
byﬁwpgg;o%mwmm& cp LL L L1111
a The nal Y I O B e A
quelly language d&ttaédbase le)OéIsﬂ;lS'! hagl an 1BM or tue compatible running
inc lld]l]g commen source M campull;:'s :a,me and model is:
code on disk—ready to compile. ’

GeoBase Is a complete databass The disk size fuse is O 3%" 01 5%
designed and developed around NOT COPY PROTECTED

U.S. geography. It includes citles,
mountaing, rivers, and highways,
and comes complete with natural
query language. Use GeoBase
immediately “as is,” or modify it
to fit your own interests.

So don't delay—don't waste &
second—get Turbo Prolog now.

*60-DAY MONEY-BACK GUARANTEE

Name:

Shipping Address:

City:

State:
Telephone:

2ip:

C0Ds and purchase orders WILL NOT be accepled by
$00.05 1s an amazingly small Borland. Qutside USA make payment by bank draft payable
DPICG to pay to become an in US dollars drawn on a US bank.

*YES, if wilhin 60 days of purchase ihis product does nol
immediate &uthOI‘lW—&n instan perform in accordance with our claims, please call our
expert, on a.rt.iﬁclal mtemgence | gulil/omer service depariment and we will gladly arrange
The Rlst cenwly is Onhl one tMinimum :ysmn requirements:

IBMPC, XT. AT, P
phone call away. s oo

384K RAM.

to create Turbo Prolog.”
Our new Turbo Prolog, the natural
language of Artificial Intelligence,
brings supercomputer power to your
IBM® PC and introduces you step-by-
step to the fascinating new world of
Artificial Intelligence. And does all
this for an astounding $99.95.
Turbo Prolog is to I Even if you've never
> Prolog what Turbo (o7 programmed before,
Pascal® 15 to Pascall < our free tutorial will

Our Turbo Pascal astontshed et you started right away
everyone who thought of Pascal - You'll get started right away
as ‘just another language’ We  because we have included a
changed all that—and now Turbo - complete step-by-step tutorial ag
Pascal is the de facto worldwide  part, of the 200-page Turbo Prolog
standard, with hundreds of Reference Manual. Our tutorial

thousands of enthuslasts  will take you by the hand and

andusersIn  teach you everything you're likely

" universities,  to need to know about Turbo

. Tesearch Prolog and artificial intelligence.
centers, For example: onee you've
schools, completed the tutorial, you'll be
and with pro-  gble to deslgn your own expert

fesstonal program-  gystems utilizing Turbo Prolog’s
mers, students,  powerful problem-solving
= gnd hobbylsts capabllities.

You can expect at least the Think of Turbo Prolog as &
same Impact from Turbo Prolog,  high-gpeed electronic detecttve.
because while Turbo Prolog s the  First you feed 1t Information and
most revolutionary and natural  teach it rules. Then Turbo Prolog
programming language, t18also  “thinks” the problem through
& complete development environ-  and comes up with all the
ment—Just like Turbo Pascal reasonable answers—almost

instantly.

£6 Turbo Prolog offers Pl
generally the fastest and most  perember that Turbo Prolog is &
approachable implementation  5th.generation language—end
of Prolog. the kind of language that 21st

Daz;:uy% 59 century computers will use
routinely. In fact, you can
compare Turbo Prolog to

g BORLA"D 4585 SCOTTS VALLEY DRIVE
= SCOTTS VALLEY, CA 95066

INTERNATIONAL

(oo o dffreree

Borland products inglude Turbo Prolog; Turbo Pascal; Turbo Tutor, Turbo Editor Toolbox; Turbo Database Toolox, Turbo Graphix Toolbox; Turbo GameWorks,
Turbo Lightning; Lightniag Word Wizard; Reflex: The Analyst; Retlex Workshop; Sidekick; SideKick, The Macinlosh Office Manager; Traveling SideKick; and
‘SuperKey—all of which are trademarks or registered trademarks o Borland International, Inc. or Borland/Anaiyica, In.

Copyright 1986 Borland International ~ B1-1045E

1BM, XT. AT, and PCjr are registered trademarks of International Business Machines Corp.

(408) 438-6400 TELEX: 172373
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