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FastCopy 3.0 Desktop Publishing, Graphics, 
Laser Printer Fonts, & More! PEN PLOTS 

Turns your PC Into a diskette 
duplicating machine! 

for ONLY $69! 

SYSTEMS, sOFnNARE, SUPPORT 
PO Box 751022 

Houston, Tx n275·1022 
713·941·3100 

Computer Industry Almanac 

Fact-filled guide about the computer 
industry. Includes people, companies, 
products, trends, nat! users groups, 
associations, headlines of the year, book 
clubs, periodicals, forecasts, financial 
facts, benchmarks, fun trivia. 780 pgs. 
$29.95 + $2 shipping. 
Computer Industry Almanac, Inc., 8111 
LBJ Frwy, 13th Floor MC, Dallas, TX 
75251-1313. Telephone (214)231-8735. 

Reader Service Number 46 

OPT-TECH SORT/MERGE 
Extremely fast Sort/Merge/Select utility. 
Run as an MS-DOS command or CALL 
as a subroutine. Supports most lan­
guages and filetypes including Btrieve 
and dBase. Unlimited filesizes, multiple 
keys and much more! MS-DOS $149. 
XENIX $249. 

(702) 588-3737 
Opt-Tech Data Processing 

P.o. Box 678 - Zephyr Cove, NV 89448 

Reader Service Number 64 

Our multiuser BBS has 3 lines on rotary 
and 260 + Mb of flies for MS-DOS, CP/M, 
and soon Macintosh users, One small 
$40.00 per year fee gets you access to our 
huge online library, Many disks available 
by mall for $5,00 each, FREE catalog If you 
send disk, maller, & return postage to: 

DataCOM Systems, 2643 Cedarview Court, 
Clearwater, Florida 34621-3710 

(813) 796-5627 modem 1200 or 2400 baud. 
Reader Service Number 76 

RAM DISK 
8-100 

2 Meg, Port I/O 
New, Warranteed 

$725 
S. Lugert 
439 Peck Slip 
NY, NY 10272 

or call: 
718-622-0654 
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A Ventilation 
System 

deSigned 
to prolong the 

lIfeoflBM~ 
PCPC/XT. 

Coldblue fits 
in the IBM 
enclosure 
reducing 

operating 
temperatures 

as much as 27'F 
increasing airflow 

across the card area. 
The one that really works! 

PO Box 33848. Antonio. TX 78265 $185. 
800-531-5314 Dealers inquiries welcome. 

WE SUPPORT: 
AUTOCAD.ORCAD.GENERIC 
LASER CAD. AND MORE 

electronic desIgn services 
1743 SE GAIL CT. 

HILLSBORO. OR 97123 
(Sa31648-231a 
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Azatar DOS Toolkit 
Turbo Pascal Tools for DOS 3.:XX 
miD Featuring: 

- 80 Pascal procedures and functions 
- Professionally bound manual 
- Example programs 
- No licensing for compiled code 

Only $95!! 
Azatar MicroSystems Inc. 3300 Monroe Ave. 

Rochester, NY 14618 (716)385-9780 Hrs: 9-5 Eastern 
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By Gary Entsminger 
1912 Haussler Dr. 
Davis, CA 95616 

The· Other Side Of TSRs 
DOS Shells 

C shells by the C shore? Prolog shells by the 
Prolog shore? Here Gary looks at the backside of 
TSRs-SHELLs. 

I
f you want to have access to more than one 
program at a time, you can try either of two 
approaches-terminate and stay resident (or 
TSR, see Tidbits this issue) or simply stay 

resident (or SSR). 
Another name for SSRs is DOS SHELLs, and 

here's how they work. 
You run the SHELL which executes other 

programs. When the "other" program finishes 
executing, the SHELL retakes control and idles 
until you tell it which program to run next. 

Both Turbo Prolog and Turbo C make the 
writing of this kind of SHELL fun by providing 
a SYSTEM predicate (in Prolog) and a SYSTEM 
function (in C). I use one of these SHELLs all 
the time, and assure you that from simple 
beginnings (see Figure 1) and the addition of a 
little imagination, you can create a sophisti­
cated (Le., Mac-like) SHELL easily. 

This issue, I'll show you how to get started, 
and as time goes by, we'll add user-friendlier 
features. 

The code in Figure 1 (in Turbo Prolog) 
creates a window on five functions-

• a directory program 
• an editor 
• a memory status function 
• an exit to DOS 
• and an exit from the SHELL 
After creating the window, it waits for a key 

and then tries to match the key to instructions 
in a table. If it finds a match, it executes· the 
function (or runs a program). When the func­
tion or program is finished, the window is 
recreated (via FAIL and BACKTRACKING), 
and the process recycles until the user enters a 
'Q' for quit. 

• • • 
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ZORTECH Inc. 361 MassachuseHs Ave, Arlington, MA 02174 
Orders & Enquiries Tel: (617) 6466703 

ORDER HOTLINE (617) 6466703 
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Now learn C the easy wayl 
Get the 'Complete C Video 
Course' from Zortech Inc. 
together with our big 220 
page workbook. 
Ten J hourtapes-36 lessons I 
Easy to follow course, you get 
an excellent introduction to 
the C language. 
Takes you step-by-step up to 
the intermediate and 
advanced levels. 
Teach yoursellat home or the 
oHice - at your own speed. 



Program in the fast lane with 
Borland's new Turbo Pascal 4.0! 

Our new Thrbo Pascal" 
4.0 is so fast, it's 
almost reckless. How 

fast? Better than 27,000 lines 
of code per minute. * That's 
more than twice as fast as 
Thrbo Pascal 3.0. 

4.0 Technical Highlights: 

• Compi les 27.000 lines per 
minute 

• Incl udes automatic project Make 
I • Supports> 64K programs 

4.0 uses logical 
units for separate 
compilation 

Pascal 4.0 lets you break 
up the code gang into "units," 
or "chunks." These logical 
modules can be worked with 
swiftly and separately. 4.0 
also includes an automatic 
project Make. 

• Uses uni ts for separate 
compilation 

• Integrated development 
environment 

4.0 breaks the code 
barrier 

4.0's cursor automat­
ically 1ands on any 
trou ble spot 

• Interactive error detection/ 
location 

• Incl udes a command line vers ion 
of the compi ler 

• Highly compatible with 3.0 

For the IBM PS/ 2- and the IBM" ~nd Compaq" fami­
lies of personal compul.ers and all 100% compatibles 

No more swapping code in 
and out to beat the 64 K code 
barrier. Designed for large 
programs, Turbo Pascal 4.0 
lets you use all 640K of 
memory in your computer. 

Sieve (25 iterations) 

Turbo Pascal 4.0 Turbo Pascal 3.0 

Size 01 E xeculable File 2224 byles 11682 bytes 

Execulion speed 9.3 seconds 9.7 seconds 

Sieve 01 Eratosthenes, run on an 8MHz IBM AT 

Since the source We above is 100 small 10 indicate a dillerenee in compilation speed we compiled our CHESS program Irom Turbo Gameworks to give you a 
true sense 01 how much taster 4.0 really is! 

Compilation of CHESS.PAS (5469 Jines) 

Turbo Pascal 4.0 Turbo Pascal 3.0 

Compilalion speed 12.1 seconds 35.5 seconds 

Lines per minule 27.119 9,243 

CHESS.PAS compiled on an 8 MHz IBM AT 

4.0's interactive error 
detection and location means 
that the cursor automatically 
lands where the error is. 
While you're compiling or 
running a program, you get 
an error message and the 
cursor flags the error's 
location for you. 

Only $99.95 

60-Day Money-back Guarantee** 

For the dealer nearest you, 
or to order now, 
Call (800) 543-7543 
'Roo 00 an 8MHzIBM AT. 

"11 within 60 days 01 PlIchase this product does not perform in accor­
dance with our claims, call our customer service department, and we will 
arrange a retund. 
All Borland products are trademarks or regislered trademarks 01 Borland 
International. loc. Copyright 01987 Borland International, Inc. 81 1166A 

YES! I want to upgrade to Turbo Pascal 4.0 and the 4.0 Toolboxes 

If you are a registered Turbo Pascal user and have not 15een notified of 
Version 4.0 by mail. please call us at (800) 543-7543. To upgrade if 
you have not registered your product, just send the original registration 
form from your manual and payment with this completed coupon to: 

Turbo Pascal 4.0 Upgrade Dept., Borland International 
4585 Scotts Valley Drille, Scotts Valley, CA 95066 
Name ______________________________________ __ 

Ship Address ______________________________ _ 

City _____________________________ State __ _ 

Zip _________ Telephone ( 
This oner is limited 10 one upgrade per valid regislered product. II is good until June 30, 1988. Nol 
good with any other oner hom Borland. Outside U.S. make paymenls by bank dran payable in U.S. dol­
lars drawn on a U.S. bank. COOs and purchase orders will nol be accepled by Borland. 

For lhe IBM PS/2- and Ihe IBM" and Compaq' lamilies 01 personal comp~lers and all ~ 00% 
compalibles 

ITo qualily lor the upgrade price you musl give the serial number of the equivalenl product you are 
upgrading. 

Please check box(es) 

o Turbo Pascal 4.0 Compiler 
o Turbo Pascat Tutor 
o Turbo Pascal Database Toolbox 
o Turbo Pascal Graphix Toolbox 
o Turbo Pascal Editor Toolbox 
o Turbo Pascal Numerieat Methods Toolbox 
o Turbo Pascal Gameworks -

Total product amount 
CA and MA residents add sales tax 

Suggested 
Retail 

$ 99.95 
69.95 
99.95 
99.95 
99.95 
99.95 
99.95 

tn US please add $5 shipping and handting for each product 
Outside US please add $10 shipping & handling 
for each product 
Total amount enclosed 
Please specily diskette size 0 5'1.' 0 31'z' 

Payment: 0 VISA 0 MC 0 Check 0 Bank Draft 

Credil card expiralion dale: ~ ______ _ 

Card ~ 1 1 1 -I 1 1 
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Upg"de 
Prlcet 

$ 39.95 
19.95 
29:95 
29.95 
29.95 
29.95 
29.95 

$ -­
$--

$-­
$--

Serial No. 


