


MAGIC PC: 
A REvOLUTION IN PoWER, PRIcE 

& PROGRAMMING SPEED. 
~y ou know how database applications are created - by hacking out 

line after line of time-consuming code. Most DBMS' and 4GL's give 
you some programming power. But when it comes to serious applica­ 
tions, they keep you bohed to your seat writing mountains of tedious 
code. And rewriting it all over again with every design change. 
Imagine how much faster you'd be if you could replace the painful 

coding phase with an iunovative visual technology which takes only a 
fraction of the time: Introducing Magic PC-the revolutionary Visual 
Database Language from Aker Corporation: 
High~SJleea Programming: 

With Magic PC's visual design language you quickly describe your 
programs in non-procedural Execution Tables. They contain compact 
programming operations which are executed by Magic PC's runtime 
engine. You fill-in the tables using a visual interface driven by windows 
and point-and-shoot menus. One table with 50 operations eliminates 
writing more than 500 traditional lines of code. Yet with Magic PC you 
don't sacrifice any power or flexibility. 

.$1~99 - With~ Money-'Back Guarantee! 
For a limited time, you can get Magic PC for only $199. And even at this low price, Magic PC 

is risk-free. If you're not completely satisfied, simply return it within 30 days and we'll buy it 
back (less $19.95 restocking fee). And if you'd like a preview, Magic PC's Tutorial Demo is 
available for just $19.95. 

But you'd better hurry - Magic PC's special $199 price won't last long! 

Wlih a powerful set oj bigb·level nonprocedural operations you 
program at only a fraction of the time. 

Maximum Pawer A'ND.Simplicity: 
With Magic PC, you can generate robust DBMS applications includ­ 

ing screens, windows, menus, repotts, forms, import/export, and much 
more! Plus, Magic PC has one of the friendliest user interfaces you've 
ever seen. Using Magic PC you can look-Up and transfer data through 
a powerful Zocm Window system. Magic PC even lets you perform 
command-free queries. 

Btrieve Performance: 
Magic PC incorporates Btrieve, the high-performance file manager 

from SoftCraft. This gives you exceptional access speed, extended data 
dictionary capabilities, and automatic file recovery! 

Virtually M8intenanc"e-Free: 
With Magic PC you can modify your application design" on the fly" 

without any manual maintenance. Magic PC automatically updates 
your programs and data files on-lnel This also makes Magic PC an 
ideal tocl for prototyping complete applications in hours instead of days. 

FREE ~etworking: 
Magic PC comes complete with IAN features. Develop multi- user 

applications for your IAN with Magic's file and record-locking 
security levels. 

Star1cl-~lane Runtime: 
Distribute your applications and protect your design with Magic PC's 

low cost runtime engine. 

ORDER NOW: CALL 
(800) 345-MAGIC 
In CA (714) 250-1718 

Pop-up Zoom wtndous run multiple programs per screen - with 
pairuand-sboot data transfer between windows.' 

Join The Magic PC Revolution 
To unleash your DBMS design power, order your $199 copy of 

Magic PC right now by calling toll-free or returning the coupon below. 

"MagIC PC's data base engine delivers pouerfu! applications in a 
fraction r!f the time ... there is truly no competitive product. " 

Victor Wright - PC Tech Journal 

Also recommended by: PC Magazine, PC World, PC Week, Computer 
Language, Data Base AdvisOr, and many other publications worldwide. 

MAGIC PC 
TheVf1v;4/ Database Language 

All For Only1'$199: 
Best of ail, Magic PC is an unbeatable bargain. For a limited 

time, Magic PC's price has been reduced to only $199! Yes, this is ~ 
the same Magic PC that normally lists for $695! And Magic PC ...",..~ 
eliminates the need for a separate DBMS, compiler, or applica­ 
tion generator. It comes complete with all the tocls you need 
to develop your own database applications instantly. 

1- - 
1 Yes! I want 
1 to generate powerful 
I appliratioos much faster! . 
o Rush me my copy of Magic PC at the special promotional price 
of $199 (add $10 P&H, and tax in CA international orders add 
$30). I understand 1 can return Magic PC for a refund within 30 

I days, if I'm not compleely satisfied.' 
o Rush me a copy of Magic PC Tutorial D€mo at $19 95 (add $5 
P&H, and tax in CA International orders add $15). 

N~e _ 

Company 
Street Address (no fIlB) _ 

I City State Zip _ 

o Check enclosed Charge to my: 0 ~ D[eBl 0_ 
1 kcoontNo.---------------- 1 ~ 

sea: Name Exp. Dare ----1___ : 
Signature _ 

RellllU_ ~:~rp.::.l~7.:~~~,~e:.?'~7~ _ 
S)5tem ~1S: IBM pc, XT, AT, PS/2 or 100% OOfI1llIibJe wilh SI2K RAM. hard disk and DOS 
2.0 or later. SW'format, notcopyprotocted. Dealerpricingavailable.·ReIllrnp:>licyvalidinliSooly, 

i\ker, Magic PC, TheVirual Database targcage are traderrarks ofAkfr Corporaton. All other 
cadsmarss ackncwedged @Cop)Tighll987.AkerCorp. 



Concurrer» DOS is a traillemark of Sigilal Research Inc. 



Weve spent years developing our 
file manager so you won't have to. 

You could invest hundreds of programming 
hours writing a file management system for your 
next application. 

Or you could simply invest in Btrieve" 
And get all the file handling functionality you need, 
through subroutine calls from your favorite 
programming language. 

Portable. Write your application once. 
Wherever Btrieve runs, your application will run, 
whether in a single user or multiuser environment. 
In fact, Btrieve is the standard access to Netware" 

Fast. Written in assembly language, Btrieve 
uses b-tree indexing algorithms with caching 
and automatic balancing for fast, efficient file. 
management. 

Safe. Btrieve is the only fault tolerant file 
manager with built-in file recovery. In the event 
of a system or power failure, your database is 
protected. 

Flexible. Develop applications with the 
capabilities you need most. Like 255 open files, 
unlimited records per file, 24 indexes per file, and 

a maximum file size of up to four gigabytes. You 
can access Btrieve from BASIC, C, Pascal, 
COBOL and others. 

Invest in Btrieve. At just $245 for single user 
and $595 for multiuser, it's a small price to pay for 
all the file manager you'll ever need. * And you'll 
never pay royalties on the applications you devel­ 
op. To find out more, see your authorized Novell 
res eller, or call (512) 346-8380. 

For more information, call from your modem 
1-800-444-4472 (8 bit, no parity, 1 stop bit) and 
enter the access code NVBT13. 

For software solutions, 
you should be seeing red. 

Novell European Headquarters, Novell GMBH, Schiess-Strcsse 55, 4000 Dusseldorf 11, West Germany 
Tel. Nat. (0211) 5973-0, Tel. In!. 49 211 5973-0, FAX 49 211 59 11 49, TELEX 85887 



FEATURE ARTICLES 

The IBM Micro Channel I/O Bus, Models 50, 60, and 80 
An in-depth investigation of IBM's new bus architecture. 
by George Morrow 18 
Adding I/O Features to Protected Mode Turbo Pascal 
Write protected-mode Turbo Pascal programs that access the screen 
and keyboard, switch between real and protected modes on the fly, and 
handle faults. 
by Marshall Brain 28 
PRODUCT REVIEWS 

DESQview-Multitasking the Easy Way 
Quarterdeck's new multiprocessing, windowing front end for DOS 
by Charles H. Strom 34 
Quadram's QuadStar LAN 
A low-cost, easy-to-instalilocal area networking system for small 

~~s~~~a:;~n~iller 36 
Upgrading the XT 
A look at three products that will bring your current XT computer up 
to AT performance: Chip Replacement, Accelerator, Coprocessor & 

~o~~:~;~~~l~~~l.~~~.~.~~~~:.~~~~.~.:~.~~~~.~ 42 
The Bullet 286e Motherboard 
by Roger T. Stevens ; 44 
The Dyna Computer SX386 Motherboard 
by Stephen M. Leon 4 7 
The Microsoft Mach 20 Board 
by George Miller 50 

COLUMNS 

From the Editor's Desk by Sol Libes 
9600-baud Modems-Which Way To Go? 4 
The C Forum by Don Libes 
Dump from the hip 10 
Turbo Pascal Corner by Stephen Randy Davis 
Disassembling Turbo and Using INLINE to Debug 14 
Database Queries by P. O. Olympia 
A New Column To Tell You All About dBASE. 52 
~!~:~~~!ot:y ~r{s~~:~:s~.~~~~~~~~.~~~~~~ 58 
The Scientific Computer User by A. G. W. Cameron 
Number Crunching Coprocessor Boards 64 

February 1988 
Vol. 4 No.2 

About the cover: IBM's new PS/2 
introduced a new bus architecture called 
the Micro Channel. Just as we have 
disassembled the IBM Model 60 on the 
cover of this month's Micro/ Systems, 
George Morrow offers his own in-depth 
examination of this new bus, discussing 
some of its advantages and disad­ 
vantages, and providing the kind of 
structural insight required to interface 
to the Micro Channel. Our thanks to 
MicroAge Computer Stores, 1119 In­ 
dustrial Road, San Carios, Calif., for 
providing the equipment used on the 
cover. 
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FrOlll the 
Editor's Desk 

,by Sol Libes 

9600-Baud Modems-Which Way To Go? 

W ay back in the January/February and March/April 1987 issues of 
Micro/ Systems, we reviewed five 9600-baud modems: the Elec­ 
tronic Vaults UPTA96, Racal Vadic 9600VP, Telebit Trailblazer 

RAI2E-Tl, U.S. Robotics Courier HST, and Codex 2260. We currently have 
a project underway to review the lower-cost 9600-baud modems that have 
since been introduced and we expect to publish this review soon. 

The editors of Micro/Systems are heavy users of modem communica­ 
tions-sending files to one another and downloading and uploading files to 
Bulletin Board Systems. We would like to send and receive our messages and 
files as quickly as we can to cut transmission time and connect-time costs. 

But more than a year has gone by and we have not upgraded our modem 
technology. The primary reasons are the high cost of 9600-baud modems and, 
worst still, the lack of compatibility. While the costs have come down some­ 
what, the compatibility problem is still there. To communicate at 9600 baud, 
you currently must have the same manufacturer's modem as the system with 
which you are communicating. 

Since we spend a great deal of our communication time on Bulletin Board 
Systems, we have watched very carefully for a trend in 9600-baud modems 
among BBS sysops. I recently surveyed more than 1,000 PC-based Bulletin 
Board Systems and, to my surprise, I discovered 303 systems already are 
using 9600-baud modems. 

Of those 303 BBS systems, I counted 219 (72.3 percent) using the USR 
9600-baud modem, 42 (13 percent) using the FastComm modem, 34 (11.2 
percent) using the Microcom 9600-baud modem, 5 (1.75 percent) using the 
Telebit modem, and 3 (0.99 percent) using the Hayes 9600-baud modem. 
USR's popularity is no doubt due to the fact that USR offered BBS sysops a 
$500 discount very early on, dropping the modem price from $995 list down 
to $495. FastComm and Microcom followed with similar sysop offers. Hayes 
is a late entrant into this market and is only just now offering a sysop special. 

USR appears to be setting the 9600-baud standard. And there are rumors 
that some 9600-baud modem makers will provide upgrades to a 9600 stand­ 
ard when it is established. At the recent Comdex show, Multi-Tech Systems 
and Telenetics Corporation introduced 9600-baud modems that are compati­ 
ble with the Microcom modem, indicating a compatibility concern among 
modem manufacturers. In the meantime, we have decided to wait just a little 
while longer before moving up to 9600 baud. 

Continued on page 6 
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