


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 
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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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KISS YOUR DISK 
ODBYE! 

You can kiss your disk goodbye ... 
but not your customer data list or 
other proprietary information. The 
EARTHSTATION-I has no disk drive 
and no way to add one. It is, however, 
a ready-to-go workstation completely 
contained in an AT style keyboard. It 
is a full PC with 768k of RAM, built in 
ARCnet interface and a video adapter. 
You just add a monitor ... and kiss your 
problems goodbye. 

• Totally contained in an AT-style 
keyboard. 

• 8 MHz, V 40 CPU. 
• 768K zero wait-state memory (640K 
for DOS and user applications). 

• LAN operating system located above 
the 640K. 

• Multi-mode video adapter: Mono, 
Hercules, CGA. 

• Doublescan video technology 
doubles CGA text to 640 x 400 pixels. 

• ARCnet interface-compatible with 
SMC. 

• Runs any ARCnet operating system: 
Novell, Network-OS, ViaNet, etc. 

• Parallel printer port. 
• Serial mouse port. 
• No dip switches: on-screen configure 
menu. 

• High performance 3 times faster than 
aPC. 

• lDU supply the monitor- we supply the 
GENIUS! 

EARTHSTATION-I 
A diskless workstation 

$995 
Suggested 

714/964-5784 EARTH 
Computer Technologies 

Telex: 910 997 6120 EARTH FV 
10536 Bechler River Avenue 
P.o. Box 8067 
Fountain Valley, CA 92728 

THE NETWORK SOLUTIONS COMPANY W EARTHSTATION I, ARCnet, Novell, Network-OS, Via Net and Hercules arc trademarks of 
Earth Computers, Datapoint, Novell, CBIS, Vianetix and Hercules Corporations, respectively. 
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News & 
Views 
Random Gossip & Rumors 
Microsoft is hard at work on the next 
version of DOS. Look for a possible 
release in the late spring. It should 
provide a new user interface, hard 
disk storage greater than 32 mega 
bytes, and built-in EMS 4.0 support. 
Microsoft's new product, an at 

tempt to win away Borland software 
devotees, is rumored to be a Turbo 
Pascal-to-Quick C converter pro 
gram. Word is that Microsoft is con 
sidering putting the program in the 
public domain. 
IBM has shown a PS/2 Model 90 

to selected customers and dealers. 
The Model 90 contains 20-MHz 386 
and RT-like RISC processors, 4 
megabytes (MB) of RAM, and high 
speed video systems. 

Don't expect to see much in the 
way of OS/2 application software un 
til next year. Most software houses 
are waiting for the release of the 
Presentation Manager (PM) before 
getting down to serious OS/2 appli 
cations development work, and IBM 
and Microsoft do not expect to re 
lease the PM until the fall. At this 
point, the OS/2 software arena looks 
like a place where only the major 
software houses will compete. How 
ever, Microsoft is expected to re 
lease a low-cost OS/2 development 
kit to encourage small software de 
velopers to introduce applications. 

Later this year, Sony, Sharp, and 
Verbatim are expected to introduce 
high-capacity, removable, rewrit 
able, optical disk drives that may 
challenge Winchester hard disks as 
primary storage devices. Sony's 
drive is expected to store 650 MB, 
have a 120-millisecond access time, 
use an SCSI interface, and cost about 
$1,000. 

1987-The Year of the AT 
It is estimated that 3.5 million AT 
compatible machines were shipped 
last year. This made the AT the 
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most popular category of personal 
computers. And even stronger unit 
sales are expected this year as 286 
clock speeds increase and many 386 
machines also start to use the basic 
AT architecture. 

Most of last year's 286-based sys 
tems ran at 8-10 MHz. This year 
the more popular 286 AT-compati 
bles are expected to have 12-16 
MHz clocks, with a few running at 
20 MHz. The AT architecture is also 
being modified so that more of the 
processor's memory is on a fast local 
bus while only I/O controller cards 
are on the slower AT bus. 

Chip CapacityGoing Up 
Toshiba, which currently ships about 
50 percent of the one-megabit 
RAMs, has begun sampling four 
megabit RAM chips with production 
promised for the third quarter. 
Texas Instrument, Mitusbishi, and 
Matsushita will begin shipping sam 
ples soon, with production scheduled 
to begin late in the last quarter or 
first quarter of next year. Hitachi, 
Fujitsu, NEC, IBM, and Siemens 
have also announced that they will 
introduce 4-Mb memory chips. This 
means that we can begin to see these 
chips appearing in desktop systems 
some time next year. 

Interesting IBM Tidbits 
Is there such a thing as an IBM 
standard operating system? The 
U.S. government's General Services 
Administration (GSA) conducted a 
survey recently and found that there 
is indeed one operating system that 
runs on all current IBM systems 
UNIX! The U.S. government has 
been attempting to establish stan 
dards for purchases of computer 
hardware and software. The survey 
was conducted in an effort to estab 
lish a standard operating system for 
government computers. 
While IBM lists its entire PS/2 line 

as desktop systems, one must note 
that the Models 60 and 80 are too 
big to fit on a desktop and are de 
signed to sit on the floor. 

According to the Wall Street 
Journal, IBM dropped from first to 
second place in 1987 in the Jour- 

nafs list of the world's largest public 
companies. They were replaced by 
NTT of Japan. AT&T dropped from 
5th to 17th, while DEC rose from 
72nd to 36th. Eight of the 10 largest 
companies are now Japanese-owned, 
compared to five the previous year. 

More Interesting IBM Info 
IBM has reportedly shipped close to 
2 million PS/2 systems in the 10 
months since their introduction. By 
contrast, it took then about four 
years to reach that same quantity 
with the PC systems. Most of the 
PS/2 systems shipped have been the 
low-end Models 25 and 30, which 
are essentially upgraded XT ma 
chines. IBM is now cranking out 
about 10,000 PS/2s daily from plants 
in Boca Raton, Florida; Raleigh, 
North Carolina; Austin, Texas; and 
three European sites. 
William Lowe, President of IBM's 

Entry Systems Division, revealed 
that IBM developed the latest 
version of PC-DOS (Version 3.3) and 
licensed it to Microsoft. 
IBM also has announced that AIX 

(IBM's UNIX for the PS/2) will be 
shipped in September. In addition, 
they announced that the technical 
specs and programmer's tool kit for 
Version 1.1 of OS/2 will be shipped 
in October. 

Atari Demos Powerful 
Workstation 
Atari stunned Comdex attendees 
with a workstation system based on 
the Inmos transputer operating at 10 
mips (million instructions per second) 
or 1.5 rnfIops (million floating-point 
operations per second). Atari claimed 
that a more powerful system could be 
assembled with four transputer cards 
to provide 130 mips, or about 19.5 
Mflops. Atari also announced that it 
was developing a 1280 X 960 dis 
play. The system uses a UNIX-like 
operating system that supports X 
Windows, GEM, Fortran, and several 
development languages. 
Atari also announced that it will in 

troduce a 68030-based system later 
this spring. It will be a multiuser sys 
tem running Whitesmith's Idris op 
erating system. § 
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MAXIMUM PERFORMANCE ..• Unleash the 
Power of the 386! 
Concurrent" DOS uses the power of the 386 to efficiently 
combine its multiuser, multitasking design with the added 
value of DOS compatibility. Up to ten users can share the 
resources of a single system through easy-to-connect serial 
terminals as configured. Digital Research provides tools for 
those V ARs and OEMs needing to expand beyond ten users. 

MAXIMUM COMPATIBILITY ... Runs Multiuser 
Applications While Simultaneously Running Many Popular 
PC-DOS Applications. 
The applications running on your current system (Lotus® 
l-2-3®, dBase®m, WordPerfect®and many more) are still 
usable and don't have to be replaced with "work-alikes" and 
"compatibles." Multiple I)OS applications can be run from 
serial terminals while the system console can execute as many 
as four applications concurrently. 

MINIMUM INVESTMENT ... Protect Your 
Development Investment with Easy Migration within the 
Intel® Microprocessor Family. 

Take advantage of developed and proven application software 
that provides solutions for businesses that range from medical 
practices to manufacturing floors. A library of Concurrent 
DOS multiuser applications already exists to meet the diverse 
requirements of many end-user environments. 

FEATURES: 
• PC DOS 3.3 Compatible. 
• Supports mM®personal System/z" Model 80, Compaq® 

Deskpro®386 and 100% Compatibles. 
• Executes Multiple Applications on Serial Terminals. 
• Simultaneously Executes Up to 255 Different Tasks. 
• Supports Multiusers Sharing System Resources. 
• Easy to Install and Operate. 
• Full Complement of Development Tools and Over 1000 

Business Solutions Available. 
• AT Performance at the Serial Terminals. 
• Serial Port Configurability Up to 38.4K Baud. 

Call Today and Receive a FREE Poster of Single-User and 
Multiuser Concurrent DOS Applications. 
1-800-443-4200. 

[ill DIGITAL RESEARCH® 
Cone"",,"t is a trademark. and Digital Researeh and the Digital Hesearch logo are registered trademarks of Digital Research Inc. mM is a registered trademark and Personal Sy"'emf.! is a trademark of International Business Maclrines 

Corporation. Other products and companies mentioned are trademarks, registered trademarks or trade names of their respective companies. Specifications subject to change without notice. Copyright © 1987 Digital Research Inc, All rights reserved. 



* welcome your letters, with their 
comments, compliments, criticism, 
and suggestions. * do not have the 
staff to answer all letters personally. 
All letters become the property of 
MIS] and may be subject to editing. * do not print letters that do not 
include a name and address. 
Please send your letters to: Micro/ 

Systems Journal, 501 Galveston 
Drive, Redwood City, CA 94063. 

Testing FORTRAN Compilers 
Dear editor: 
I found Tetewsky and Feenberg's re 
view of "FORTRAN Compilers for 
the PC" (September/October 1987) 
interesting. However, I would like to 
know how they determined what an 
"i-stand" extension is. A more com 
monly used term is VAX FORTRAN 
compatibility. One extremely useful 
extension is the use of certain obvi 
ously constant expressions freely in 
the context of constants, e.g., 

PARAMETER (BELL=CHAR( 7), 
SR2=SQRT(2.) , 
ASCZRO=ICHAR( '0' » 

which is not permitted by many 
compilers. 

It seems impossible to find a com 
piler validation test that addresses 
issues which are more significant in 
practice than whether one can GO 
TO an END IF or use ASSIGN. Some 
of these issues are covered clearly by 
the standard, but others are not. 
Certain compilers reject such obvi 
ous code as 

WRITE(*,*)(X) 

or READ and WRITE files un 
symmetrically. All compilers accept 
the SAVE keyword (equivalent to 
static in C), but some ignore it, even 
though they use what are called auto 
variables in C. Some compilers treat 
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APPEND as the default, possibly so 
that they can get that effect without 
using an "extension" keyword. 
Many compilers interpret UN 
KNOWN in unusual manners. It 
should not be absolutely necessary 
to use keywords not defined in the 
ANSI standard, such as CARRIAGE 
CONTROL. Compilers differ in the 
precision of evaluation of expres 
sions involving constants, and the 
ability to control this by defining PA 
RAMETER constants is frustrated 
by the rejection of the sort of expres 
sions given above. DEC compilers 
still have restrictions on identifiers 
used in statement functions (macros 
to C coders) which have been re 
moved even in IBM compilers. 
An "i-stand" trend which should 

not be encouraged is the require 
ment of non-standard source code 
for efficient operation. In the older 
versions of VAX FORTRAN with 
which I was familiar BYTE arrays 
were preferred, although the same 
code could be made to run much 
more slowly with CHARACTER ar 
rays. The programmer had to con 
trol register allocation by using new 
names for each intended instance of 
a register variable and possibly in 
serting redundant operations outside 
a loop to prevent others from being 
allocated to registers. 
Tim Prince 
American Institute of 
Aeronautics & Astronautics 
Walled Lake, Michigan 

Ordering Floating Point 
Operations in C 
Dear editor: 
Don Libes' discussion of floating 
point operations in his "C Forum" 
column ("Double Trouble," Septem 
ber/October 1987) was very infor 
mative. However, I would like to 
make two points concerning the or 
der of floating point operations. 

First, using the example values of 
x= 1.0E8, y= -1.0E8, and z= 1.0 
causes loss of precision only on stor 
age in an architecture that uses 8- 
byte doubles. That is the reason that 

float temp,x,Y,z; 

x 1.0ES; 
Y -1. OEB; 
Z = 1.0; 
temp = Y + z; 
temp = temp + x; 
printf("Sum = %g\n", temp); 
temp = (X + y) + z; 
printf("Sum = %g\n", temp); 

produces the results Sum = 0 and 
Sum = 1 is not due to the order of 
evaluation, but rather due to the loss 
of precision when y + z is stored 
into temp. A correct example of the 
effects of order evaluation is the 
following: 

double float temp,x,Y,z; 

x = 1. OE20; 
Y -1.0E20; 
Z = 1.0; temp = Y + z; 
temp = temp + x; 
pr intf ("Sum = %g\n", temp); 
temp = (x + y) + z; 
printf("Sum = %g\n", temp); 

The second point is that there is a 
portable method of forcing a differ 
ent order of evaluation that should 
work with all K&R compliant compil 
ers. It is based on the fact that a cast 
has the same precedence as a unary 
operator. Thus, the following exam 
ple will produce the results Sum = 1 
and Sum = 0, respectively: 

double temp,x,Y,z; 

x - 1.0E20; 
Y -1.0E20; 
Z = 1.0; temp = ((double) 
(x + y» + z; 
printf("Sum = %g\n", temp); 
temp = x + (double) (y + 
z ) ; 
printf("Sum %g\n", temp); 

Ed Hannon 
St. Petersburg, Florida § 
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FLOPPY DISK. 
~ - Fills time between coffee breaks 
: - Makes a hard disk seem fast 
- Your computer appears busy 

; (even if you aren't!) 
! - Wears out moving parts 
1 

... for YOUR demanding tasks. 
SURPRISE! Neither is memory mapped, so they don't 
affect your precious Main Memory. Both retain data indefi 
nitely - even with the computer turned off. 
THE SEMIDISK SOLUTION. You could invest in a 
series of "upgrades" that tum out to be expensive band-aids 
without solving your real problem. Even those "Ac 
celerator" and "Turbo" boards do little to speed up disk 
bound computers. If your applications spend too much time 
reading and writing to disk (and whose don't"), you won't 
want to settle for anything less than a SemiDisk disk 
emulator. The SemiDisk comes in 512K and 2Mb capacity. 
More boards may be added to make up to an 8 Megabyte 
SemiDrive! 
SPEED THAT'S COMPATIBLE. PC, XT or AT, if you 
need speed, the SemiDisk has it. How fast? Recent ben 
chmarks show the SemiDisk is from 2 to 5 times faster than 
hard disks, and from 25% faster (writing) to several times 
faster (random reads) than VDISK and other RAMdisk 
software that gobble up your main memory. 
MEMORY THAT'S STORAGE. Using our small exter 
nal power supply, with battery backup, your data remains 
intact through your longest vacation or even a seven-hour 
power failure! 

the better fit ... 

SEMIDISK Disk Emulator. 
- Gets that job done NOW 
- Makes a hard disk seem slow 
- Maximizes your productivity 
with anything from databases 
to compilers 

- Totally silent operation 

CELEBRATE WITH US! Now, SemiDisk celebrates its 
fifth birthday with a special offer for IBM-PC owners. Buy 
a SemiDisk now and we'll include an 8 MHz V-20 micro 
processor (replaces the 8088) to make your new SemiDisk 
run even faster. Don't need the V-20? We'll take $20 off 
the price of your Battery Backup Unit! 

512K 2Mbyte 
IBM, PC, XT, AT $495 $ 795 
EpsonQX-10 $495 $ 995 
S-I00 SemiDisk II $795 $1295 
S-I00 SemiDisk I $299 --------_ .. --- 
TRS-80 n, 12, 16 $495 $ 995 
Battery Backup $130 $ 130 

Someday you'll get a SemiDisk. 
Until then, you'll just have to ... wait. 

SemiDisk 
Semi Disk Systems, Inc., 11080 S.W. Allen Blvd., Beaverton, Oregon 97005 (503) 626-3104 



by Don Libes 
THE C FORL'M 

Dump from the hip 

This column features tips and tech 
niques for using the C language 
productively. It discusses typical 
problems encountered in using C, 
and offers solutions. Reader sugges 
tions, comments, and questions are 
encouraged and can be addressed 
to: "The C Forum," Micro/Systems 
Journal, Box 1192, Mountainside, 
Nj07092. 

T his month's column presents 
a useful debugging tool-a 
dump routine (Listing 1). 

While rather mundane in function, its 
implementation illustrates several 
things: 

1) It is possible to treat memory like 
a file (or "stream"). 

2) It is possible to pass functions as 
parameters. 

3) It is possible to package code in 
such a way that it can be called 
from a program, a debugger, or 
run standalone. 

As a program, dump is invoked as 
"dump filename." The contents of 
the file are listed in hex and ASCII 
side by side. Each line of 16 bytes is 
preceded by its offset from the be 
ginning of the file. Figure 1 shows 

the beginning of this column, run 
through dump. 
dump may be called from a pro 

gram as follows: 

dump(address,length,outfile); 

"Address" is the address of memory 
at which to start dumping. "Length" 
is how many bytes should be 
dumped. "Outfile" is a file for out 
put, so that we can study the results 
later. 

Notice that the dump program 
doesn't take the same arguments as 
the dump subroutine. For example, 
the dump program doesn't require 
an output file because we can assume 
the output can be redirected by the 
(UNIX) shell or the (DOS) command 
processor. The other differences be 
tween the arguments should be 
obvious. 

By using "#ifdef MAIN", it is pos 
sible to generate both the stand 
alone program and the dump subrou 
tine from the same source. When 
MAIN is defined, main() is created, 
otherwise dump( ) is created. Both 
main() and dumpt ) call a function 
that does the real work of dumping, 
reaLdump( ). 

Consider the problem of writing 
reaLdump(). The formatting part 
is simple enough, but where does the 
input come from? getchar() is the 
solution for reading in the file, but 

when real.: 
dump() is called 
as a subroutine, it 
needs to get input 
directly from 
memory. Similarly, 

~~~;~:nd:~~;7rn~ we could pass the 
address and a 
length to real.: 

Figure I. The beginning of a typical dump file 

This month's col 0: 54 68 697320 6d 6f 6e 74 68277320 63 6f 6c 
10 75 6d 6e 207072 65 73 65 6e 74 73 20 61 20 75 
20 73656675 6c 2064656275676769 6e 67 20 
30 74 6f 6f 6c 20 2d 2061206475 6d 70 2072 6f 
40 757469 6e 65 2e a 57 68 69 6c 652072 61 74 
50 686572 20 6d 75 6e 6461 6e 65 20 69 6e 20 66 
60 75 6e 63 74 69 6f 6e 2c 2074 68 6520 69 6d 70 

urnn presents a u 
seful debugging 
tool - a dump ro 
utine .. While rat 
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dump() but that wouldn't work for 
files. 
One solution is to define two dif 

ferent dump routines, but that is 
somewhat annoying since so much of 
the code is the same. A cleaner solu 
tion is to pass an input routine to 
reaLdump( )-whenever it needs 
the next byte, the routine simply 
calls the input routine. The input 
routine passed by main() will re 
turn the next character from the file 
while the input routine passed by 
dump( ) will return the next charac 
ter from memory. 
Here is the input routine for 

main( ): 

int file_input() 

return(getchar(»; 

The input routine for dump() is 
only a little more complicated. 

int 

meJtL_reader() 

if (count++)= length) 

return(EOF); 

else 

return( (int)*address++); 

Three global variables set by 
dump() allow mem..readert ) to 
appear as if it is reading from a 
stream. In particular, when we have 
read "length" bytes, EOF is re 
turned, otherwise we simply return 
the character at the next address. 

Notice that each of these routines 
returns an int, rather than a char. 
This is to allow passing EOF to ter 
minate the input. Now we have 
enough to declare reaLdump(): 

real_dump(address,infunc,ofp) 

char *address; 

int (*infunc)(); 

FILE *ofp; 

Here, infunc is declared as "a 
pointer to a function returning an 
int." Inside reaLdump(), the line 
where we use infunc looks like: 

(*infunc)(); 
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Programmer's Paradise Gives You Superb Selection, 
Personal Service and Unbeatable Prices! 

Welcome to Paradise. The microcomputer software source that caters to your programming needs. 
Discover the Many Advantages of Paradise ... 

• Lowest price guaranteed • Huge inventory, immediate shipment • Special orders 
• Latest versions • Knowledgeable sales staff • 30-day money-back guarantee 

Over 500 brand-name products in stock - if you don't see it, call! 

LIST OURS 

o 

We'll Match Any Nationally Advertised Price. 
386 SOFTWARE 
ADVANTAGE 386 C OR PASCAL 895 799 
MICROPORT SYSTEM 

V/386 (COMPLETE) 799 679 
MS WINDOWS/386 SPECIAL, NEW 195 119 
PHARLAP 386IASM/LiNK 495 419 
PHARLAP 386 DEBUG 195 155 
SCO XENIX SYS V 386 (COMPLETE) 1495 1195 
VM/386 SPECIAL 195 119 
X-AM 595 535 

ARTIFICIAL INTELLIGENCE 
ARITY STANDARD PROLOG 95 79 
MULlSP-87 INTERPRETER 300 199 
PC SCHEME 95 85 
SMALLTALKIV NEWV. 2.0 99 85 
TURBO PROLOG 100 65 

TURBO PROLOG TOOLBOX 100 65 

ASSEMBLERS/LINKERS 
ADVANTAGE DISASSEMBLER 
ADVANTAGE LINK 
ASMLlB 
ELASM 
MS MACRO ASSEMBLER 
PASM86 
PLlNK86PLUS 
RELMS, UNIWARE X-ASMS 
VISIBLE COMPUTER 80286 

295 269 
395 359 
149 125 
70 65 

ISO 95 
195 109 
495 275 

CALL CALL 
100 89 

BASIC 
DB/LIB 
FLASH-UP 
MACH 2 
MS QUICKBASIC 
QUICKPAK 
TRUE BASIC 
TURBO BASIC 

DATABASE TOOLBOX 
EDITOR TOOLBOX 
TELECOM TOOLBOX 

139 119 
89 79 
75 59 
99 65 
69 59 

100 69 
1\.)0 65 
100 65 
100 65 
100 65 

XENIXIUNIX PRODUCTS 
MICROPORT & SCO PRODUCTS 
ADVANTAGE c++ 
BTRIEVE 
C-TERP 
INFORMIX ESQLlC 
INFORM IX 4GL 
INFORMIX SQL 
KORNSHELL 
MICROSOFT LANGUAGES 
PANEL 
PANEL PLUS 
REAL TOOLS 
RM/COBOL 
RM/FORTRAN 
SCO MULTIVIEW (286) 
SCO MULTIVIEW (386) 

CALL CALL 
695 CALL 
595' 455 
498 379 
749 CALL 

1500 CALL 
995 CALL 
125 115 

CALL CALL 
625 535 
795 675 
149 89 

1250 949 
750 549 

.395 319 
495 399 

C++ 
ADVANTAGE c-» 495 479 
PFORCE++ 395 209 

C COMPILERS 
C86PLUS 497 375 
LATTICEC 500 265 
MICROSOFTC 450 269 
QUICKC SPECIAL 99 59 
TURBOC 100 65 

CINTERPRETERS 
C-TERP 
INSTANTC 
RUN/C 
RUN/C PROFESSIONAL 

LIST OURS 

298 219 
495 369 
120 79 
250 155 

C LIBRARIES 
BASIC_C 175 129 
C ASYNCH MANAGER 175 135 
C-FOOD SMORGASBORD 150 95 

W/SOURCE CODE 300 179 
C TOOLS PLUS/5. 0 129 99 
C UTILITY LIBRARY 185 119 
C-XPERT 395 339 
ESSENTIAL COMMUNICATIONS 185 119 

COMMUNICATIONS PLUS 250 189 
GREENLEAF C SAMPLER 95 69 
GREENLEAF COMM LIBRARY 185 125 
GREENLEAF FUNCTIONS 185 125 
MULTI-C 149 135 
PFORCE SPECIAL 295 199 
RESIDENT C W/SOURCE 198 169 
TIMESLICER 295 265 

W/SOURCE CODE 1000 895 
TURBO C TOOLS 129 99 

COBOL 
E-Z PAGE 
MICRO FOCUS 

COBOU2 
COBOLl2TOOLSET 
PC-CICS' 
LEVEL II COBOL 
PERSONAL COBOL 
OTHERS 

MICROSOFT COBOL 
MICROSOFT SORT 
OPT-TECH SORT 
REALCICS 
REALIA COBOL 

W/REALMENU 
RM/COBOL 
RM/COBOL-85 
RM/SCREEN5 
SCREENIO 

295 259 

SPECIAL 900 729 
NEW 900 729 

1500 CALL 
349 279 
149 119 

CALL CALL 
700 429 
195 129 
149 99 
995 785 
995 785 

1145 899 
950 759 
1250 999 
395 315 
400 379 

DEBUGGERS 
ADVANCED TRACE-86 
C-SPRITE 
PERISCOPE I 
PERISCOPE II 
PERISCOPE III 8 MHZ 
PERISCOPE III 10 MHZ 
PFIX 86 PLUS 
T-DEBUGPLUS 
XVIEW86 

175 115 
175 119 
345 275 
175 139 
995 799 

1095 875 
395 209 
60 49 
60 49 

DISKIDOS/KEYBOARD UTILITIES 
COMMAND PLUS 80 69 
DISK OPTIMIZER 60 55 
FETCH SPECIAL 55 45 
INTELLIGENT BACKUP 150 135 
NORTON COMMANDER 75 55 
ADVANCED NORTON UTILITIES 150 99 
PDISK 145 99 
VFEATURE 80 75 
VFEATURE DELUXE 120 110 

EDITORS 
BRIEF 

W/DBRIEF 
EDIX 

195 CALL 
275 CALL 
195 155 

Terms and Policies 
• We honor MC, VISA. AMERICAN EXPRESS 
No surcharge on credit card or C. 0. O. Prepayment by 
check. New York State residents add applicable sales 

~~'u;~~PG~~~ ~~~~~~~~~~I~~~~p~:~aii\fn~' r;;;~. UPS 
• Programmer's Paradise will match any current nation 
ally advertised price for the products listed in this ad. 
o Prices and Policies subject to change without notice. 
• Hours gAM EST -7PM EST 
•• Ask for details. Some manufacturers will not allow 
returns once disk seals are broken. 

Corporate Buyers - Call for special 
discounts and benefits! 

1-800-445-7899 
In NY: 914-332-4548 

Customer Service: 
914-332-0869 

International Orders: 
914-332-4548 

Telex: 510-601-7602 

EMACS 
EPSILON 
KEDIT 
PC/EDT 
PC/Vl 
PI EDITOR 
PMATE 
SPF/PC 
VEDITPLUS 

LIST OURS 
295 265 
195 149 
125 99 
250 229 
149 109 

SPECIAL. NEW 195 149 
195 109 
195 145 
185 129 

FILE MANAGEMENT 
BTRIEVE 

XTRIEVE 
REPORT OPTION 

BTRIEVE/N 
XTRIEVE/N 
REPORTOPTION/N 

CBTREE 
C-TREE 

R-TREE 
C-TREE/R-TREE BUNDLE 

DBCIIl 
DBCIII PLUS 
DILVISTA OR DB_QUERY 

SINGLE USER W/SOURCE CODE 
MULTIUSER 
MULTIUSER W/SOURCE CODE 

INFORM IX PRODUCTS 
PHACT MANAGER 
XQL 

245 185 
245 185 
145 99 
595 455 
595 455 
345 269 
159 139 
395 315 
295 239 
650 519 
250 169 
750 595 
195 159 
495 399 
495 399 
990 789 

CALL CALL 
249 219 

NEW 795 599 

FORTRAN COMPILERS 
LAHEY FORTRAN 
LAHEY PERSONAL FORTRAN 77 
MICROSOFT FORTRAN 
RM/FORTRAN 

477 CALL 
95 89 

450 269 
595 479 

FORTRAN UTILITIES/LIBRARIES 
DIAGRAM'ER OR DOCUMENT'ER 129 115 
D1FF-E-Q 495 445 
FORTRAN ADDENDA 165 139 
GRAFMATIC OR PLOTMATIC 135 119 
MAGUS NUMERICAL ANALYST 295 249 
MATHPAC 495 445 
NO LIMIT 129 109 
SPINDRIFT LIBRARY 149 135 
SSP/PC 350 269 

GRAPHICS 
ADVANTAGE GRAPHICS (C) 250 225 
ESSENTIAL GRAPHICS 250 185 
GSS GRAPHIC DEV. TOOLKIT 495 375 
HALO SPECIAL 300 199 
HALO (5 MICROSOFT LANG.) 595 389 
METAWINDOW PLUS 275 229 
TURBOWINDOW/C 95 79 
TURBO HALO (FOR TURBO C) 99 79 

LINT 
PC-LINT 139 99 
PRE-C 295 155 

MODULA-2 
LOGITECH MODULA-2 

COMPILER PACK 99 79 
DEVELOPMENT SYSTEM 249 199 
TOOLKIT 169 139 
WINDOW PACKAGE 49 39 
ROM PACKAGE AND CROSS 

RUNTIME DEBUGGER 299 239 
REPERTOIRE 89 75 

~ p~~s 
rlL 'til . AI, '" 
A Division of Hudson Technologies, Inc. 
42 River Street, Tarrytown, NY 10591 

LIST OURS 
TURBO PASCAL ADD-ONS 
DOS/BIOS & MOUSE TOOLS 75 69 
FLASH-UP 89 79 
METRABYTE DATA ACQ. TOOLS 100 89 
SCREEN SCULPTOR 125 89 
SYSTEM BUILDER 150 129 

IMPEX 100 89 
REPORT BUILDER 130 ll5 

T-DEBUG PLUS 60 49 
TURBO. ASM 99 69 
TURBO ASYNCH PLUS 129 99 
TURBO EXTENDER 85 65 
TURBO HALO 99 79 
TURBO MAGIC 199 179 
TURBO OPTIMIZER 75 65 
TURBO POWER TOOLS PLUS 129 99 
TURBO POWER UTILITIES 95 79 
TURBO PROFESSIONAL 4.0 NEW 99 79 
TURBO WINDOW/PASCAL 95 79 

FEATURED PRODUCTS 
MICROSOFT WINDOWS/386-Software for 
386-based machines offering true multi-tasking. Run 
several programs within different windows on your 
screen. Cut and paste between them. Each program 
is given 640K of memory. 
List: $195 Special Price: $119 
MICRO FOCUS COBOL/2-Compiler system 
that can exploit the full memory of 80286/386 
machines under OS/2 or under PC-DOS. Conforms 
to the highest certifiable level of ANSl'85 COBOL. 
Includes the ANIMATOR source code debugger and 
offers full network support. 
List: $900 Special Price: $729 
PANEL/QC or TC- This best selling screen 
management library is now available for both Quick 
C and Turbo C. Supports pop-up fields and windows, 
multi-line fields, horizontal and vertical field 
scrolling, menus, help boxes, and custom field 
validation. Generates C source code. No royalties . 
List: $129 Special Price: $89 
FETCH-New memory resident file librarian, for 
those of us who have trouble finding files, or forget 
what's in them. The user is prompted lor a 255 
character description anytime a file is created. Later, 
Fetch can scan the file description library with its 
fast pattern recognition capabilities, and will display 
the description, directory, and drive. 
List: $55 Special Price: $45 

OPERATING SYSTEMS 
MICROPORT SYSTEM V/AT 
SCO XENIX SYSTEM V 
WENDIN-DOS 
OTHER MICROPORT,SCO, 

WENDIN PRODUCTS 

549 465 
1295 989 

99 79 

CALL CALL 

PASCAL COMPILERS 
MARSHAL PASCAL 189 155 
MICROSOFT PASCAL 300 185 
PASCAL-2 350 319 
TURBO PASCAL NEWV. 4.0 100 65 
TURBO PASCALDEV.L1B. NEW 395 259 
BORLAND ADD-ONS CALL CALL 

SCREEN DISPLAY/WINDOWS 
C-SCAPE 279 265 
CURSES W/SOURCE CODE 250 169 
GREENLEAF DATA WINDOWS 225 155 

W/SOURCE CODE 395 259 
HI-SCREEN XL 149 119 
JYACC FORMAKER 495 449 
JYACC JAM 750 679 
MICROSOFT WINDOWS 99 65 
MS WINDOWS DEVELOPMENT KIT 500 309 
PANEL PLUS 495 395 
PANELlQC OR TC SPECIAL 129 89 
QUICKSCREEN 195 175 
SCREENSTAR W/SOURCE 198 169 
VITAMIN C 225 149 

VC SCREEN 99 79 
VIEW MANAGER 275 199 
WINDOWS FOR DATA SPECIAL 295 229 

HARDWARE PRODUCTS 
AMDEK 722 MONITOR 750 499 
AMDEK 730 MONITOR 899 569 
AST ADVANTAGE PREMIUM W/512K 495 319 
AST RAMPAGE! 286 W/512K 545 349 
HERCULES GRAPHICS CARD PLUS 299 195 
HERCULES IN COLOR CARD 499 329 
IRMA 2 1195 779 
ORCHID TURBO EGA 749 495 
ORCHID TURBO PGA 1495 1099 
PARADISE SYSTEMS 

VGA PROFESSIONAL 599 409 
AUTOSWITCH EGA 480 CARD 349 169 

VEGA DELUXE 379 259 

ADDITIONAL PRODUCTS 
ADVANTAGE VCMS 
BASTOC 
CARBON COPY PLUS 
DAN BRICKLlN'S DEMO PROGRAM 
DB2C 
FLOW CHARTING II 
MAGIC PC 
MKSTOOLKIT 
NORTON GUIDES 
PFINISH 
POLYMAKE 
POLYTRON PVCS 
SOURCE PRINT 
TREE DIAGRAM MER 

379 329 
495 399 
195 159 
75 59 

299 CALL 
229 205 
195 179 
139 115 
100 65 
395 209 
149 125 

CALL CALL 
95 75 
77 69 



The last argument of reaLdump(), 
ofp, is a FILE pointer that is pre 
sumed to be opened by the caller, in 
this case either main() or dump(). 
maint ) simply passes stdout, but 
dumP() requires some elaborate 
coding. 
The problem that dump! ) faces is 

that some debuggers restrict you 
from passing literal strings as argu 
ments to procedure calls. The C 
compiler normally places literal 
strings in the initialized data space of 
a program. After linking it may be 

impossible to increase this space. 
Therefore, the debugger is left with 
the choice of inserting the literal into 
another segment having different 
properties than the initialized data 
space, or not doing it at all. 
To avoid the problems of passing 

strings through the debugger, dump 
will prompt you to type in a file name 
if outfile = = O. Supplying a null file 
name (" ") will send the output to 
stdout. 
To create dumpi ), you need to 

create an object file that you can link 

to. Simply compile dump.c with no 
change. To compile dump.c and cre 
ate a standalone program, #define 
the constant MAIN. If you compile 
dump.c with the TEST defined, an 
executable will be produced along 
with the subroutine dumpt ), and a 
variable, foo, to try dumping. § 

Don Libes is a computer scientist 
working in the Washington, D.C., 
area. He works on artificial intelli 
gence in robot control systems. 

Listing 1. A dump routine for debugging 

/» dump. c - dump from file or memory 
Author: Don Libes 
Date: October 1, 1987 
*/ 

Hnclude <stdio.h> 
# incl ude <ctype. h> 

#define ROWLENGTH 16 

Hfdef MAIN 
static FILE * i fp; /* shared between main and file_reader * / 

il'\t 
file_reader () 
( 
return~getc(ifp)) ; 
} 

main(argc,argv) 
int argc; 
c na r * *argv; 
( 
if (argc ! = 2) 
print f ( 'usage: dump fi le\n ') ; 
exit (1) ; 
) 

if (! (ifp = fopen (argv[l], 'r')) 
perror(argv[l]); 
exit (1); 
) 

real_dump ((char *) 0, file_reader, stdout); 
} 

#else 

static int length; /* shared between dump () and 
mem reader () * / 
static char *address;/* ditto */ 
static int count;/* ditto */ 

int 
mem_reader () 
( 
if (count++ >= length) return (EOF) ; 
else return ((int) *address++); 
! 
dump (address parm,length parm,outfile) 
char *address-='_parm; - 
int length_parmi 
char *outfile; 

charoutfilebuffer[80]; 
FILE *ofp; 

it (!outfile) ( 
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printf ('output file (x cr > for stdout): '); 
gets (outfilebuffer) ; 
o ut f i Le = outfilebuffer; 
) 

if (*outfile) ( 
if (! (ofp = fopen (outfile, 'w'»)) 
perror(outfile); 
exit (1) ; 
) 
) el se ofp = stdout; 

count = 0; 
length = length_parmi 
address = addr es s jpa rmr 

real_dump (address,mem_reader, ofp) ; 
if (outfile && *outfile) fclose (ofp) ; 
) 

#endif 

real_dump (address,infunc,ofp) 
char *address; 
int (*infunc) (); 
FILE *ofp; 
{ 
int i, row [ROWLENGTH] ; 

while (1) { 
for (i=O;i<ROWLENGTH;i++) 
row [i] = (*infunc) (); 
if (row[O] == EOF) break; 

/* first print address */ 
fprintf (ofp, '%4x: " address); 
/* then print hex * / 
for (i=O;i<ROWLENGTH;i++) 
fprintf(ofp, (row[i] !=EOF) ? '%2x ':' ',row[i]); 

/* lastly print characters */ 
fprintf (ofp,' '); 
for (i=O; i<ROWLENGTH; i++) { 
if (row [i] == EOF) break; 
if (isprint (row[il» putc (row[i],ofp); 
elseputc('.' ,ofp); 
) 
putc('\n' ,ofp); 
address t= ROWLENGTH; 
} 
} 

#ifdef TEST 
/* here is something to dump, as well as containing a file 
todumpto*/ 
char foo [] = { , ff , ' 0' , f 0' , OxO, OxlO I I a' I ' b' , Ox18, Oxff, 
0, Ox4]; 

main () 
( 
) 
#endif 



Announcing - the database 
development system that 

designed. you TM 

o 

'l;~ 
C PROGRAMMERS 
We asked what you 
wanted in a database 
development system and 
we built it! 
db_ VISTA lIP" is the database development system for 
programmers who want powerful, high performance 
DBMS capabilities ... and in any environment. Based on 
the network database model and the B-tree indexing . 
method, db.; VISTA III gives you the most powerful and 
efficient system for data organization and access. From 
simple file management to complex database structures 
with millions of records. db.; VISTA III runs on most 
computers and operating systems like MS-DOS, UNIX, 
VAX!VMS and OS/2. It's written in C and the complete 
source code is available, so your application perfor 
mance and portability are guaranteed! With db., VISTA 
III you can build applications for single-user microcom 
puters to multi-user LANs, up to minis and even main 
frames. 

RAIMA'S COMMITMENT TO YOU: No Royalties, Source 
Code Availability, 60 days FREE Technical Support and 
our 30-day Money-Back Guarantee. Extended services 
available include: Application Development, Product 
Development, Professional Consulting, Training Classes 
and Extended Application Development Support. 

HOW TO ORDER: Purchase only those components 
you need. Start out with Single-user for MS-DOS then 
add components, upgrade ... or purchase Multi-user 
with Source for the entire db.; VISTA III System. 
It's easy ... call toll-free today! 

ttELATIONAL DBMS 
TABLE I INDEX TABLE 2 

lA B cl"'_ ... ~ 

Overbead 
db.; VISTA out-performs 

relational DBMS's with direct 
access to data and less data 

redllnQancy. Your applications 
run faster and more efficiently! 

The db.; VISTA IIr" Database Development System 
D db_VISTAN, The High Performance DBMS db_ VISTA II!,M Database 

Development System 
db_VISTA III'· 
db_QUERY''' 
db_I\fVISE ,. 

The major features include: 
• Multi-user support for LANs and multi-user 

computers. 
• Multiple database access. 
• File and record locking. 
• Automatic database recovery. 
• Transaction processing and logging. 
• Tlmesramping. 
• Database consistency check utility. 
• Fast access methods based on the network 
database model and Bctree indexing, Uses 
both direct "set" relations and s-nee in 
dexing independently for design flexibility 
and performance, 

• An easy-to-use interactive database access 
utility, 

• File transfer utilities for importing/export 
ing ASCII text and dBASE IIIIll files. 

• A Database Definition Language patterned 
after C. 

• Virtual memory disk caching for fast 
database access. 

• A runtime library of over 100 functions. 
• Operating systems, MS-DOS, UNIX V, 

XENIX, VMS, 05/2. 
• C Compilers, Lattice, Microsoft. IBM, 

Aztec, Computer Innovations, Turbo C, 
XENIX, and UNIX. 

• LAN systems, LifeNet, NetWare, PC Net 
work, 3Com, SCO XENIX·NET, other NET 
BIOS compatible MS.DOS networks. 

a db_QUERY,~ The SQL-based Query. 
• Provides relational view of db.; VISTA 

applications. 
• Structured Query Language 
• C linkable, 
• Predefine query procedures or; run ad-hoc 

queries "on the fly". 

8595 - 3960 
8595 . 3960 
$595 - 3960 

db_ VISTA'· File Manager Starts at $195 

We'll answer your questions, help 
determine your needs and get you started. 

CALL TODAY! 
• 1-800-db-RAIMA I VISA I 

(that's 1-800-327-2462) 
IJ db_REVISEN, The Database 

Restructure Program. 
• Redesign your database easily. 
• Converts all existing data to revised design. 

All components feature royalty-free run-time distribution, source code 
availability and our commitment to customer service. That'S why corporations 
like AReO, AT&T, Hewlett-Packard, IBM, Northwestern Mutual Life, UNISYS 
and others use our products. 

3055 112th Avenue N.E., Bellevue, WA 98004 (206)828-4636 
Telex: 6503018237MCIUW FAX: (206)828·3131 



by Stephen R. Davis 

: TURBO PASCAL CORNER 

Disassembling Turbo and 
Using INLINE to 
Debug (Part 2) 

This column features tips and tech 
niques for productively using 
Turbo Pascal on MS-DOS and PC 
DOS microcomputer systems. 
Reader suggestions, comments, and 
questions are encouraged and can 
be addressed to: Turbo Pascal Cor 
ner, Route 5, Box 107L, Greenville, 
TX 75401; or through MCl mail, 
289-6124. 

L ast month we discussed in 
cluding breakpoints directly 
into Turbo Pascal programs 

using the INLINE command. This 
month we will take that concept one 
step further, but first we should take 
another quick look at the Turbo Pas 
cal horizon. 

Disassembling Turbo Pascal 
Roughly a year ago, I became aware 
of a disassembler for Turbo Pascal 
offered by C. C. Software. This prod 
uct accepts as input the Turbo Pascal 
compiler and generates commented 
assembler source code as its output. 
No module headings are included, 
and getting oriented within the 
source code is pretty difficult at first. 
However, there are sufficient com 
ments that the reader can eventually 
figure it out. 

The idea of having access to the 
source code for Turbo Pascal is 
14 

pretty exciting. With such a program 
one can change Turbo to match cus 
tom requirements. Do you need a 
version of Turbo to generate ROM 
able code? How about a subset of 
Turbo running outside of DOS? Want 
to modify the run-time library? All 
these things and more can be per 
formed by the experienced program 
mer who has access to the source 
code. 
There was only one problem. At 

the time, C. C. Software only offered 
a disassembler for the Z80 version of 
Turbo Pascal, and the number of us 
ers still using Z80 machines is small 
and getting smaller. I was disap 
pointed, but I asked C. C. Software 
to stay in touch. Recently they called 
me back to tell me they now have a 
disassembler for PC-DOS Turbo! 

The new disassembler package 
takes Turbo Pascal Version 3.01a 
non-8087 and generates 10 assem 
bler source files. These resulting 
source files are in a slightly peculiar 
but readable format. They are ade 
quately commented and they have 
some module headings. C. C. Soft 
ware includes an assembler that as 
sembles and relinks the separate 
source files back together again. 
To test the package, I disassem 

bled my own TURBO.COM. The pro 
cess is laborious but straightforward, 
and took a little less than an hour. 
Reassembling the 10 source files 
again was very quick, but resulted in 
a .COM file that was not identical to 

the original. I was not surprised 
when a few of the instructions did 
not match exactly. There are a few 
instructions on the 8086 that can be 
coded in one of two different ways 
which way your assembler chooses is 
immaterial. I was a little concerned, 
however, when the newly created 
.COM file was some 4 bytes longer 
than the original. 
With an impending sense of doom, 

I executed the "new" Turbo com 
piler. I was relieved to discover, how 
ever, that the new compiler operated 
exactly like the original without any 
apparent bugs being introduced. 

The source code listings gener 
ated by C. C. Software's disassem 
bler is not trivial. You are not going 
to be able to sit down and master the 
inner workings of the Turbo Pascal 
compiler in one evening. C. C.'s 
manual does provide some guidance 
as to where and how the various 
functional blocks operate, and with 
enough perseverance any experi 
enced assembler programmer should 
be able to understand it all. 

In the meantime, C. C. Software 
makes some interesting suggestions 
to improve program performance 
under Turbo 3.0: (1) Avoid passing 
sets as arguments to procedures 
since there is a bug in this code un 
der certain conditions; (2) Due to a 
bug in the compiler, the DO after a 
WHILE is optional; (3) Avoid using 
the standard string and set opera 
tions because they are very slow; 
and (4) Always code floating point 
constants with the decimal point to 
avoid conversion at run time. 

C. C. Software is located at 1907 
Alvarado Ave., Walnut Creek, CA 
94596; (415) 939-8153. The Turbo 
Pascal disassembler is available for 
$67.50 and they do accept credit 
card phone orders. Also available 
from C. C. Software are several 
CP/M-80 disassembler packages. 
Call for a catalog. 

Turbo Pascal 4.0 
Of course, C. C. Software's work 
may be rendered less important by 
the introduction of Turbo Pascal 4.0. 
As this is written, I have just re 
ceived a late beta version for review. 
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Simply the BEST C and 
Pascal on AT, 386, Sun, 
Apollo, RT, VAX, 370 

"The most rock-solid C compiler in the industry. Superb technical 
support and portability. Superior code generated." 

Gordon Eubanks, Symantec - Q&A (386). 
"It simply works, with no trouble, no chasing strange bugs, and ex 

cellent warning and error messages ... a professional product." 
Robert Lerche, Bay Partners. 

"For large-scale software development, the highest quality C compiler 
available on the market today. Pragmas are great. Quality of 
support is exceptional." Randy Neilsen, Ansa-Paradox (DOS,OSI2). 

"15% smaller and 15% faster than Lattice C." 
Robert Wenig, Autodesk. 

"Our software is running anywhere from 30 to 50% faster than when 
compiled under Lattice." David Marcus, Micronetics. 

"We switched from Lattice due to a 10% reduction in code size. The 
compiler is very stable." Lee Lorenzen, Ventura Software 

- Ventura Publisher, marketted by Xerox Corp. 
"Best quality emitted code by any compiler I've encountered. Often a 

mazing." Bill Ferguson, Fox Software - FoxBase (386). 
"Messages sometimes pointed out type mismatches.Jncorrect-length 

argument lists, and uninitialized variables that had been undetected 
for years [in 4.x bsd]." Larry Breed, IBM ACIS [RT PC]. 

"Diagnostics turned up bugs missed by other compilers. Rapid bug 
fixes by technical support, someone who knew what he was 
talking about. 80386 code is well optimized." 

Tim Addison, Logistics Data Systems. 
"386 protected mode support is fantastic, especially the access to 

large amounts of memory. It's mainframe compute power on a 
Pc." Dan Eggleston, Viewlogic. 

"The preprocessor supplied with Professional Pascal is quite useful. 
The code quality and control over segmentation and memory mod 
els are superior to MS Pascal." Bob Wallace, QuickSoft. 

Check Out These Reviews 
• High C TM: 

Computer Language February 1986, '87 
Dr. Dobb's Journal August 1986 
PC Magazine Jan. 27, 1987 
Dr. Dobb's Journal July 1987 
BYTE Magazine November 1987 
Professional Pascal TM: 

PC Magazine Dec. 29, 1985 
Computer Language May 1986 
PC Tech Journal July 1986 
Journal of Pascal, Ada, & Modula-Z Nov.-Dec. 1986 
BYTE Magazine Dec. '86, June '87 (80386 version) 

(80386 version) 
(80386 version) 
(80386 version) 

Why Meta Ware compilers 
They are specifically designed for serious software developers. 
They are reliable and robust: they don't break at every tum. 
Their generated code is the best, or near best, on each architecture. 
Their superior diagnostic messages help you produce better prod 
ucts more quickly. 
Your source can be ported with ease to the most popular systems. 
You can link mixed-language modules from our compilers, others 
You can benefit from high-level, personal technical support. 
You can take advantage of the latest ANSI C extensions, and/or 
extensive Pascal extensions. High C has been tracking the ANSI 
Standard for two years; Professional Pascal will soon have a 
VS Pascal compatibility switch and several Apollo Pascal ext'ns. 
You can take advantage of the latest 387 and Weitek 1167 support 
- we have the only compilers with Weitek real mode support. © 

Power Tools for Power Users 
Ashton-Tate: dBase III Plus, MultiMate; Autodesk: AUTOCAD, AU 
TOSKETCH (8087, '387, Weitek); Boeing Computer Services (Sun); 
CASE Technology (Sun); CAD/CAM giant Daisy (,86, '386, VAX); 
Deloitte Haskins & Sells; Digital Research: Flex OS; GE; IBM: 
4.3/RT, 4680 OS; Lifetree Software (Pascal): Volkswriter Deluxe, 
GEM-Write; Lugaru: Epsilon; NYU: Ada-Ed cmplr; Semantec: Q&A; 
Sky Computers; ... (Product names are trademarks of the companies indicated.) 

Industrial-Strength 
MetaWare C and Pascal compilers are designed for professional soft 
ware developers. These tools are loaded with options to control 
them for special purposes. You can adjust the space-time trade-off 
in code quality. You can adjust external naming conventions to 
agree with linkers and operating systems. You can specify segment 
names for segmented architectures, and to help place code or data in 
particular places for embedded applications. You can select from 
five memory models for the 8086 family. And on and on. 

A Partial List of Optimizations 
Common subexpression and dead-code elimination, retention and re 
use of register contents, jump-instruction size minimization, tail 
merging (cross jumping), constant folding, short-circuit evaluation 
of Boolean expressions, strength reductions, fast procedure calls, au 
tomatic mapping of variables to registers (where advantageous), ... 

"Platform" - Code Quality 
Sun,Apollo,SGI- 18%, 3%, 26% > resident compiler (Dhrystone). 
PC: DOS, OS/2 - 3-10% > Microsoft C; 30% > MS Pascal, LatliceC. 
386 32-bit DOS- no competitors, since November, 1986. 
286, 386 UNIX - 66% better than pee (Dhrystone, 386). 
VAX VMS - ~ DEC's excellent C and Pascal; better features. 
VAX Ultrix - 19% > pee (Dhrystone); much> Berkeley Pascal. 
RT PC/4.3bsd - 89% > the original port of pee (Dhrystone). 
370 CMS,UNIX- much better than any C, and VS Pascal. 
AMD 29000 - >40,000 Dhrystones! Available in Q2, cross. 

Since 1979. (408) 429-6382, telex 493-0879. 

mll.1II ~ UJlllm'· 
INCORPORATED 

903 Pacific Avenue, Suite 201 • Santa Cruz, CA 95060-4429 

The Clear Choice for Large 
Programming Proiects.i;», 
1987 MetaWare Incorporated. MetaWare, High C, Professional Pascal, and DOS Helper are 
trademarks of MetaWare Incorporated. Others and their owners are duely respected. 



At first glance, I can say that 4.0 is a 
big improvement over 3.0. 4.0 sup 
ports the now standard Borland in 
terface. Included in the package is a 
built-in Link facility supported by an 
automatic Make-no more re 
compiling the entire project just to 
change one procedure. In addition, 
Turbo 4.0 can now be linked to 
gether with other languages. In fact, 
the manual devotes an entire chap 
ter to the subject. Added support for 
large memory models means no 
more 64K limit on either data or 
code. 

Completely inexplicable, however, 

When executing 
TURBO.COM under 
DEBUG,INLINE 
statements stop 
execution of the 
Pascal program at 
predetermined 
key points. 

is that a debugger is still missing 
from the Turbo environment of 4.0. 
True, a load map can be generated 
from the link step so that "load map" 
debuggers, such as Symdeb, Peri 
scope, and PFix, can be used, how 
ever, executing one of these debug 
gers means leaving the Turbo 
environment. Hopefully, this short 
coming will be solved by third parties 
as well as it was in Turbo 3.0. I will 
be using 4.0 on my next program 
ming project for this column and will 
report further when it is completed. 

Today's Topic 
Last month I discussed using the 
INLINE statement to generate 
breakpoints directly in Turbo Pascal 
source code. In that column I demon 
strated how debuggers uniformly 
use the interrupt instructions, INT 1 
and INT 3, to generate breakpoints. 
If, tor example, I enter the command 
G 200 from within DOS' DEBUG 
(meaning "continue from the cur- 
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rent location up to location 200 and 
then stop"), DEBUG places an INT 3 
at location 200 before giving control 
back to the user program. When the 
user code executes the INT 3, the 
computer jumps back to the debug 
ger, which then restores location 
200 before displaying a prompt to 
the operator. 
In that earlier column, I also dem- 

onstrated how the INT 1 breakpoint 
instruction could be included directly 
into our Pascal source code using 
INLINE ($CD/$Ol) statement. 
When executing TURBO. COM under 
DEBUG, these INLINE statements 
stop execution of the Pascal program 
at predetermined key points. When 
combined with a basic knowledge of 
DEBUG and assembly language pro- 

Listing I. Initiate Single Step using $U under DEBUG 3.x 

{SetSingleStep - patch DEBUG 3.0 so that INT 3 functions 
identi cally to INT 1. Tested under DOS 3.0 and 
3.1} 

Procedure SetSingleStep; 
begin 

($U-) 
inline ($CD/$Ol); {break to debugger} 

inline ($06/ (push es) 
$31/$DB/ (xorbx,bx) 
$8E/$C3/ {moves,bx} 
$26/$C4/$lE/$OC/$00/ (es:les bx, [c]) 
$B8/$90/$90/ (mov ax, 9090) 
$26/$89/$47/$03/ (es:mov 3 [bx] ,ax) 
$26/$89/$47/$05/ (es:mov 5 [bx] ,ax) 
$07 (pop es) 
) 

end; 

var 
i: integer; 

for i : ~ 0 to 10 do 

begin 
setsinglestep; {initialize INT 3} 

( $U+) 

Listing 2. Same routine designed for DOS 2.1 DEBUG 

Procedure SetSingleStep_2_1; 
begin 

($U-) 
inline ($CD/$Ol); {break to debugger} 

inline ($06/ (pushes) 
$31/$DB/ (xor bx, bx) 
$8E/$C31 (moves,bx) 
$26/$C4/$lE/$OC/$001 {es:les bx, [c]} 
$B8/$90/$901 (mov ax, 9090) 
$26/$89/$47/$021 (es:mov 2 [bx] ,ax) 
$26/$88/$47/$041 (es:mov 4 [bx] ,all 
$07 {popes} 

) 

writeln (' sample loop #', i) 
{$U-} 
end. 

end: 

Listing 3. Sample output while single stepping sample pre 

-g 
sample loop #0 

3F6E: 28AA E85AF7 
-g 
sample loop #1 

CALL 2007 

AX~FFOO BX~00B7 CX~OOOA DX~A433 SP~FFFC BP~FFFE SI~284F DI~0166 
DS~41FD ES~41FD SS~9000 CS~3F6E IP~28AA NV UP EI PL NZ NA PO NC 

CALL 2007 

AX~FFOO BX~00B7 CX~0009 DX~A434 SP~FFFC BP~FFFE SI~284F DI~0166 
DS~41FD ES~41FD SS~9000 CS~3F6E IP~28AA NV UP EI PL NZ NA PO NC 
3F6E: 28AA E85AF7 
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gramming, this technique becomes a 
potent debugging tool. (Without go 
ing into great detail, the two break 
point interrupts are equivalent, ex 
cept that the INT 1 stops on the next 
machine instruction while the INT 3 
stops on the current one). 

This is a powerful technique for 
examining smaller sections of code, 
including manually examining large 
numbers of INLINE statements. 
However, it can become quite a job 
in a program of any size, and yet this 
is exactly what is needed to "single 
step" individual Turbo Pascal state 
ments. As it turns out, Turbo Pascal 
can be induced to automatically in 
clude breakpoint instructions. 

The compiler directive $U is de 
scribed on Page 315 of the Version 3 
Turbo manual as the "user inter 
rupt" directive. The manual explains 
that setting this directive allows the 
program to respond to a Ctrl-Break 
at any time. Although not obvious 
from the manual's short description, 
Turbo does this by adding an INT 3 
at the beginning of the code gener 
ated for each Pascal statement. At 
startup, Turbo initializes INT 3 to a 
small section of code within the 
Turbo library that checks the key 
board for a Ctrl-Break. If none is 
present, then the program returns 
from the interrupt to the user code 
that continues on unabated. (This 
generates a large amount of over 
head, which is why the manual ex 
plains that using the $U directive 
will noticeably slow the user's 
application.) 

Therefore, a section of code is en 
closed with a {$U + } at the top and a 
{$U-} at the bottom, Turbo will in 
sert the INT 3s in front of each Pas 
cal statement. Unfortunately, this is 
not the preferred INT 1 breakpoint. 
It is quite easy, however, to patch 
DEBUG so that the two interrupts 
operate identically. The procedure 
for doing this under PC-DOS 3.x is 
shown in Listing 1, along with a 
sample program that demonstrates 
the technique. A similar procedure 
for performing the same trick on 
PC-DOS 2.1 DEBUG is shown in 
Listing 2. 
Notice that the INT 1 is required 
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at the very beginning of the Set 
SingleStep procedure. Since Turbo 
has redirected INT 3 for its own 
uses, it is necessary to point the in 
terrupt back to DEBUG. Fortu 
nately, Turbo does not touch the 
INT 1 debugger breakpoint. Placing 
this breakpoint interrupt at the be 
ginning of SetSingleStep gives DE 
BUG the chance it needs to "cor 
rect" INT 3 back to itself. 

It should be noted that having the 
ability to interrupt between every 
Turbo Pascal statement has uses 
other than simply single-stepping 
source code statements under DE- 

Rather than allow 

DEBUG to intercept 

the interrupt, a pro 

filer points INT 3 to 

itself. 

BUG (as appealing as that might be). 
One common use for the $U direc 
tive is in execution profilers. Rather 
than allow DEBUG to intercept the 
interrupt, a profiler points INT 3 to 
itself. Whenever the program inter 
rupts, the profiler examines and 
saves the return address. After the 
program has executed, the profiler 
can then go back and analyze, usually 
using histograms, which Pascal 
statements the program executed 
and how many times. This can pro 
vide the programmer with the in 
formation he needs to optimize 
Turbo Pascal program execution. 

Next month I am going to move 
away from INLINE interrupts and 
begin examining virtual memory 
techniques under Turbo Pascal. This 
will also be my first experience with 
Turbo 4.0, and I hope you are as anx 
ious to hear about it as I am to report 
on it. § 

Stephen Randy Davis is a senior 
systems programmer for a defense 
contractor in Greenville, Texas, 
where he programs various micro 
processors. He is also working on 
his Master's degree in Physics. 

Introducing 

NANODISK 
"Disk Cache for the IBM PC" 

Make your floppy drive and 
hard disk run close to RAM disk 
speeds. Dramatic speed improve 
ment for most programs. Supports 
cache of any size in main or ex 
panded memory. 

Requires IBM PC/XT/AT or true 
clone. 

only $29.95 
MultiDos Plus 
"multitasking for the IBM-PC." 

Ideal for developing applications 
in process control, data acquisi 
tion, communications. and other 
areas. Check these features which 
make MultiDos Plus an unbeat 
able value. 
• Run up to 32 DOS programs con 

currently. 
• Operator commands to load / run 

programs. change priority, check 
program status, abort/suspend/ 
resume programs. 

• Programmatic interface via INT 15H 
for the following. 
• Intertask message communi 

cation. 
• Task control by means of 

semaphores. 
• 256 priority levels. 
• Suspend task for specified 

interval. 
* Spawn and terminate external 

and internal tasks. 
• Disable/enable multitasking. 
• and more! 

Requires IBM PC/XT/AT or true 
clone, and enough memory to hold 
MulUDos Plus (48 KB) and all your 
application programs. 

$24.95 or $99.95 
With source code 

(Written in Lattice C 
and Microsoft Assembler.) 

Outside USA add $5.00 shipping and handling. 
Visa and Mastercard orders only call 
toll-free: 1-800-872-4566, ext. 350., or 
send check or money order (Drawn 
on u.s. Bank Only) to: 

NANOSOFT 
13 Westfield Rd, Natick, MA 01760 

MA orders add 5% sales tax. 
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The IBM Micro 
Channel I/O 
Bus 
Models 50, 60 & 80 

by George Morrow 

The Bus 
Signals and Their 
Relationships 

18 

LargelY through the use of 
its Micro Channel I/O bus, IBM 
intends to regain the domi 
nance it once enjoyed in the 
desktop microcomputer mar 
ket. Integrated circuit manu 
facturers, systems houses, and 
clone makers are all scrambling to unravel the complex 
web of copyrights, patents, and trade secrets that IBM 
has spun around its new bus. 
Amid all the legal hullabaloo, technical specifications 

for the bus and the design details needed to build board 
level plug-in products have received scant attention. This 
article is an entry-level tutorial to correct this situation. 

It is important to note that I/O buses fall into two 
broad categories: synchronous and asynchronous. A 
synchronous bus uses edges of a special signal, called a 
master clock, which has edges that synchronize changes 
in data, status, address, and strobe signals. It is also used 
to delineate the stable periods of these same signals. The 
Nu-Bus, recently adopted by Apple for its Mac II, is an 
example of a synchronous I/O bus. 
An asynchronous bus has no master clock. The SCSI 

(Small Computer System's Interface) bus is perhaps the 
most popular of today's asynchronous buses. And like 
most asynchronous buses, SCSI uses a set of interlock 
ing, bus handshake signals to control data transfer se 
quences. The Micro Channel, analogous to SCSI, is an 
asynchronous bus, but it uses no handshake signals of any 
type. The advantage is that data transfers occur much 
faster. However, targets and sources of information have 
no positive feedback to indicate that data actually 
changes hands. This means the Micro Channel creates an 
environment that places greater demands on the skills of 
board-level product designers. 
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Organization of Micro Channel 
Connectors 

The Micro Channel accommodates three different con 
nector types (Figure 1), each physically organized into 
two rows, A and B. The I6-bit connector has 112 pins, 
and its organization acts as a building block for the other 
two types. The video connector has a 20-pin extension 
above the basic I6-bit core. The 32-bit connector ex 
tends the I6-bit layout in both directions: a 62-pin ad 
dress and data extension at the bottom and an 8-pin 
matched memory signal group at the top. Thirty-two-bit 
connectors are present only on the Model 80. 

The Model 50 has one video connector and three 16- 
bit connectors. The Model 60 has one video connector 
and seven I6-bit connectors. Finally, the Model 80 has 
one video connector, four I6-bit connectors, and three 
32-bit connectors. 
Notice that the I6-bit connector (Figure 1) has three 

distinct subsections: an 8-bit section with 90 pins and a 
I6-bit section with 20 pins. Between the two is a 4-pin 
key. This organization suggests that IBM has formulated 
plans for a low-cost addition to its PS/2 family featuring a 
modified Micro Channel using an 8-bit-wide data bus. 

The Micro Channel connector contacts are spaced on 
0.05-inch centers; exactly half the distance between the 
connector contacts used in the original PC, PC/XT, and 
PCIAT family. IBM has taken great pains to suppress 
Electro-Magnetic Interference (EM!) by dedicating a 
large number of connector pins to ground and power sig 
nals. Also, there are generous ground planes on the 
motherboard between and around the Micro Channel bus 
connector sites. 
The cards are almost 40 percent smaller than those 

used in the PCI AT, with a usable circuit area of approxi 
mately 30 square inches. Since the connectors are more 
compact and have closer contact spacing, designers of 
add-on card will have to devote considerable care to the 
dimension tolerances : of the bus contact fingers that 
make up the card's edge connector. Figure 2 provides 
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overall dimensions and physical characteristics for the 
Ifi-bit, video, and 32-bit memory cards. 
Although the Micro Channel's bus logic can accommo 

date add-in cards of considerable power and versatility, 
the physical area within which the designer has to work is 
quite limited. So, if the full power of the Micro Channel is 
to be realized, standard integrated circuits will be of little 
use as building blocks in this new environment. Instead, 
more of a card's logic will have to be placed in silicon, 
which may encourage vendors of IC-design automation 
software to hasten their efforts to port standard cell and 
gate-array integrated circuit design tools onto 80386 
PC-type work stations. A happy thought, indeed. 

Micro Channel Bus Logical Organization 
Micro Channel bus signals fall into several classes: data, 
address, status, control, interrupt, bus master, video, 
utility, power, and reserved pins. Bus master signals pro 
vide the mechanism that allow more than one master to 
control events on the bus; a very powerful concept that 
we will explore later. 

Within these signal classifications are signals I have 
labeled non-bus. Technically, these signals are not part 
of the Micro Channel since these pins are not bussed 
together between connectors but are wired separately 
and independently to logic on the motherboard. How 
ever, since they are essential to the functional charac 
teristics of the Micro Channel, they form a vital part of its 
logic. Therefore, non-bus signals will be discussed as if 
they were a part of the Micro Channel. 

Micro Channel Signal Descriptions 
The digital voltage levels on the Micro Channel are iden 
tical to standard Transistor-Transistor Logic (TTL). A 
logical zero is any value between 0 and 1 volts. A logical 
one is any value between 2 and 5 volts. 

A minus sign (-) is prefixed to names of negative logic 
signals. This type of signal is active or true when its 
voltage state is a logical zero and inactive or false when a 
logical one. 
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Figure 1. Micro Channel Slot Pin Definitions 
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8-Bit 
Section 

18-8il 
Extension 

A23 
A 22 
A21 

r== C'- V10 -- VSYNC 
GNO _ V9 -- HSYNC 

P5_ VB BLANK 

Video 
P4_ V7 __ GNO 

Extension P3 GNO_ 
V6 -- PG 
V5 -- EOCLK 

P2_ V4 DClK B ~ 
P1_ V3 __ GNO 

GNO M4 PO_ V2 -- P7 Reserved 
-- 

M3 GNO _ c_\'1__ -- EVIDEO -MMCR 
--- 

r==- A key 
--- M2 

B ,--- Reserved --- M1 
AUDIOGND _ 01 01 01 

02 02 02 
GNO _ 03 03 03 

HzOSC 04 04 04 
GNO _ 05 05· 05 

06 06 06 
07 07 07 
08 08 08 

GNO _ 09 09 09 
10 10 10 
11 11 11 
12 12 12 

GNO _ 13 13 13 
14 14 14 
15 15 15 
16 16 16 

GNO _ 17 17 17 
18 18 18 
19 19 19 
20 20 20 

GNO _ 21 21 21 
2 22 22 22 
3 23 23 23 
4 24 24 24 

GNO _ 25 25 25 
5 26 26 26 
6 27 27 27 
7 28 28 28 

GNO _ 29 29 29 
ad 30 30 30 
ed 31 31 31 

32 32 32 
GNO _ 33 33 33 

34 34 34 
YATN 35 35 35 
FDBK 36 36 36 

GNO _ 37 37 37 
38 38 38 
39 39 39 
40 40 40 

GNO _ 41 41 41 
SET 42 42 42 
ed 43 43 43 
ed 44 44 44 

GNO _ 45 45 45 
- '----- - 

key - key key ~ key key - 
48 48 48 
49 49 49 

GNO _ 50 50 50 
51 51 51 
52 52 52 
53 53 53 

GNO _ 54 54 54 
0 55 55 55 
1 56 56 56 
2 57 57 57 

GNO _ 58 58 58 

,~,-] 
A B '----- A Reserved --- 59 

Reserved --- 60 
Reserved --- 61 
Reserved --- 62 

GNO __ 63 
016 ---- 64 
017 ---- 65 
018 ---- 66 

GNO __ 67 
022 ---- 68 
023 ---- 69 
Reserved 70 

GNO __ 71 
16-8il Slot with Video Extension 027 ---- 72 

028 ---- 73 
029 ---- 74 

GNO -- 75 
32-8il Slot with Matched Memory -BED ---- 76 

-E1 77 
-BE2 ---- 78 

GNO __ 79 
TR32 ____ 80 
A 24 81 
A 25 82 

GNO __ 83 
A 29 ---- 84 
A 30 ---- 85 
A31 ---- 86 

GNO __ 87 
Reserved --- 88 
Reserved --- 

I~ 

AUDIO 

14.3 M 

A 20 
A 19 
A 18 

A 17 
A 16 
A 15 

A 14 
A 13 
A 12 

-IAQ 0 
-IAQ 0 
-IRQ 0 

-IRQ 0 
-IRQ 0 
-IRQ 0 

Reserv 
Reserv 
-CHCK 

-CMO 
CHAD 
-CD s 
001 
003 
004 

CHRE 
Reserv 
Reserv 

{ 

008 
009 

012 
014 
015 

-IRQ 1 
-IAQ 1 
-IRQ 1 

A 

Reserved } Matched 
-MMC CMD Memory 

__ GNO Extension 
-MMC 
-CD SETUP 
MADE 24 

_GND 
A 11 
A 10 
A 09 

_ +5 Vdc 
A 08 
A 07 
A 06 

_ +5 Vdc 
A 05 
A 04 
A 03 

_ +5 Vdc 
A 02 
A 01 
A 00 

_+12Vdc 
-ADL 
PAEEMPT 
BURST 

_ +12Vdc 
ARB 00 a-Bit 
ARB 01 Section 
ARB 02 

_ +12 Vdc 
ARB 03 
ARB/-GNT 
TC 

_ +5 Vdc 
-SO 
-S1 
M/-IO 

_ +12Vdc 
CD CHRDY 
000 
002 

_ +5 Vdc 
DOS 
006 
007 

_GND 
-os 16 RTN 
REFRESH 

key 

_ +5 Vdc 

o io } 011 
013 

_ +12 Vdc IS-Bit 
Reserved , Extension 
SSHE 
CO DB 18 

_ +5 Vdc 
IRQ 14 
IAQ 15 
Reserved 
Reserved 

_GNO 
Reserved 
Reserved 
Reserved 

_+12PWR 
019 
020 
021 

_ +5 PWR 
024 
025 
026 

_ +5 PWR 32-Bit 
030 Extension 
031 
Reserved 

_+12PWR 
-BE 3 

____ -OS 32 RTN 
_ ___ -CO OS 32 
_+12PWR 

A 26 
A 27 
A 28 

_ +5 PWR 
Reserved 
Reserved 
Reserved 

_GNO 

A 
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The signals are organized by signal classification, and 
the classifications are divided by connector type: 

Data: 16-Bit Signals. 
D15;_DO (Data bits 15-0): These lines- are used to 

transfer the low-order 16 bits of data between devices on 
the bus (the motherboard is considered a bus device). D15 
is the most significant bit (MSB) and DO is the least signifi 
cant bit (LSB). Eight-bit data transfers use the lower eight 
data lines, D7-DO. When a bus master is to receive data, 
i.e., a bus-read cycle, an addressed slave drives the appro 
priate data lines, commencing at the leading edge of either 
- CMD or - MMC CMD (bus command strobes discussed 
below). The appropriate subset of DI5-DO that partici 
pates in the transfer must be stable prior to the trailing 
edge of -CMD (or - MMC CMD). Furthre, it must re 
main stable until the command changes to its inactive 
state. When a master sends data to a slave, the appropri 
ate data bits must be stable prior the leading edge of - 
CMD (or - MMC CMD) and must remain stable until ei 
ther the master or the slave becomes inactive. 

Data: 32-Bit Signals 
D31-D16 (Data bits 31-16): These lines have the 

same characteristics as DI5-DO, above. They are the 
high-order 16 bits of the Micro Channel's Model 80 32- 
bit data path and are used, along with the low-order 16 
bits, to communicate with 32-bit-wide memory cards. 

Address: 16-Bit Signals 
A23-AO (Address bits 23-0): These lines are 

driven by the currently active bus master! and are used 
to address both memory and I/O devices attached to the 
Micro Channel. A23 is the MSB while AO is the LSB. 
Neither addresses nor status signals (discussed below) 
remain valid during an entire bus cycle. Therefore, cards 
that require some subset of these signals to be stable 
throughout a given cycle may use either the trailing edge 
of - ADL (discussed below) or the leading edge of - 
CMD (or - MMC CMD) to latch the desired status and 
address signals. I/O devices do not use address bits 
AI6-A23. However, they must fully decode AI5-AO. 

Address: 32-Bit Signals 
A31-A24 (Address bits 31-24): These signals 

have the same characteristics as A23-AO above. A31 is 
the MSB while A24 is the LSB. These signals (along with 
A23-AO) are used to address memory locations above 
16,777,215. A31-A24 contain meaningful data only 
when the status signal MADE 24 (discussed below) is 
inactive. 

Status: 16-Bit Signals 
MADE 24 (24-bit Memory Address Enabled): 

This signaJl is active during bus cycles that access mem 
ory locations whose addresses require 24 bits or less to 
encode. It is false during a bus cycle in which a 32-bit bus 
master addresses memory greater than 16,777,215. 

FEBRUARY 1988 

Introducing 
mulri-chanriel 

• • commumcat1ons 
boards 400% 
faster than 
what you're 
probably using 
now. 

Introducing the 
DIGIBOARD COM/Xi Series front-end processor. 
Intelligent multi-channel communications boards 
400% faster than the industry standard. 

Like our popular COMIX Series, they provide 
users ofPCIXT/AT-compatible computers with four 
or eight individually addressable serial ports. But 
with the new COM/Xi series we've added: 
• an 80188 co-processor operating at lO MHz 
• 2S6K of dual-ported RAM + 16K of ROM, all 
accessible to user/ programmers for application 
and security software development 

• a modular design that allows us to custom 
tailor 110 to individual customer requirements. 
On-board intelligence means more speed for 

multi-user operating systems and multi-channel 
data collection and dissemination. 
And makes the new DIGIBOARD COM/Xi 

Series a more intelligent choice for you. 

Call 1-800-344-4273. In Minnesota, (612) 922-8055. 
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- REFRESH: This signal! is driven from the mother 
board. It is active during selected memory read bus cycles 
and is used to refresh dynamic memory attached to the 
Micro Channel. During refresh cycles, the only address 
lines with meaningful data are A8-AO. Thus, if the new 
generation four-megabit DRAMs should be organized with 
more than 512 rows, they could not be used on Micro 
Channel memory boards without special logic. The cur 
rent generation of one-megabit DRAMs must be fully re 
freshed every four milliseconds. This means that 512 
memory refresh bus cycles will occur every four millisec 
onds. However, there is no guarantee that - REFRESH 
will occur at evenly spaced intervals. Therefore, the re 
fresh status signal cannot be used for timing purposes. 
M/- 10 (Memory /- Input Output): This signal! is 

driven by the current bus master and is used to distinguish 
between memory and input-output bus cycles. When M/- 
10 is high, the current bus cycle is a memory reference. 
When it is low, an I/O device is being referenced and ad 
dress bits A32-A16 contain no meaningful data. 
-Sl, -SO (Status bits one and zero): These two 

signals! are driven by the current bus master. They 
(along with M/ - 10) determine the type of bus cycle in 
progress (Table 1). 

While M/-IO, -SI, 
and - SO define eight bus 
states, only four have 
been defined. And those 
that have been defined ex 
actly follow Intel's 8085/ 
8088/8086/80286/80386 
signal status protocol. The 
undefined states reserved 
by IBM will very likely 
never be used because bus 
integrity is enhanced 
when exactly one of the - 
SI, -SO signals is active 
during a valid bus cycle. 
-CHCK (-Channel 

Check): This signal> is 
used to inform the bus 
that a serious error condi 
tion (parity, time-out, 
etc.) exists. - CHCK can 
be activated by any device 
attached to the bus with 
out regard to timing or the 
current state of the bus. 
There is provision on the 
motherboard to use this as 
a main CPU interrupt. 

-SBHE (-System 
Byte High Enable): 
This bus status signal;' 
along with AO (Table 2), is 
used to determine how the 
high-byte (DI5-D8) and 

22 

low-byte (D7 - DO) of the bus data will be treated when 
- DS 16 RTN is active. 

The Micro Channel Non-bus 
Status Signals and Their Derivations 
As a general rule, the term bus denotes an environment in 
which the elements (usually connectors) are joined to 
gether with a common set of signals, each present at its 
various elements. The following group of status signals 
are a subset of the non-bus signals that do not follow this 
rule. They are redundant and closely linked to patents that 
IBM has licensed from Computer Automation. And from 
the way they are used, it is clear they are there to exploit 
these patents, and therefore maximize the legal difficulties 
for those who might wish to clone the Micro Channel. 

Signals with a common name that are unique to indi 
vidual Micro Channel connectors will carry the suffix 
(sep) to emphasize that they have a common function but 
no bus interconnection. 
CD CHRDY(sep) (Channel Ready): This non-bus 

set of status signals is generated by cards attached to the 
Micro Channel that cannot meet the data transfer timing 
requirements imposed by the bus under all conditions. 

Figure 2. Micro Channel Adapter Dimensions 

8- or 16-bit adapter 

32-bit with Matched Memory 

2.161 

8- or 16-bit with Video Extension 

6O.n.O.13 
2.393- .005 

73,95.0,13 
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Windows; ISR;: EGA 43:line textmode: 
direct screen access; DOS file handling and' 

C ASYNCH MANAGER™ Version 2.0 IMPROVED! more, For the Datalight C compiler, . 

C ASYNCH MANAGER is a library of functions designed to help you T() ORDER CALL:TOLL FREE 
incorporate asynchronous communication capabilities into your '.. 800-33~-808' .... , .... 

application programs. Version 2.0 has been rewritten especially for 'TELEX NUMBER-338139 ' •••••• __ - 
Microsoft C Version 5.0 and Borland's Turbo C. Simultaneous ,,' _---- 

C M .•• - ••...••• 
buffered input and output to both 0 ports at speeds up to . _----- . 
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------~,:: 'C't'~~~ 
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Blaise puts the 
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Enhance your Microsoft C programming environment with 
C TOOLS PLUS/S.0™- a new, quintessential library of C 

. C TOOLS PLUS/S.O from Blaise Computing Inc. puts a prime 
building professional applications using the full power of 

Version S.O and QuickC. Now you can concentrate on program 
having full control over DOS, menus, interrupt service routines, 

resident programs, printer and keyboard control, and more! 
C TOOLS PLUS/S.O prebuilt libraries are ready to use 
with either QuickC or the Microsoft C Version S.O com 

mand line environment. Complete documented source 
code is included so that you can study and adapt it to your 

specific needs. Blaise Computing's attention to detail, like 
the use of full function prototyping, cleanly organized 
header files, and a comprehensive, fully-indexed manual, 
makes C TOOLS PLUS/S.O the choice for experienced 
developers as well as newcomers to C. 

Continuous refinement of Blaise Computing's library 
products has produced a collection of tools that are 
unsurpassed for reliability, functionality and ease of use. 
Built upon the widely acclaimed C TOOLS PLUS, 
C TOOLS PLUS/S.O includes such highly-developed 

as: 
+INTERVENTION CODE 
- Schedule C functions at specified times, inter 
vals or with a "hot key.' NEW! 

- Take full advantage of DOS, even from memory 
resident programs. NEW! 

+FAST DIRECT VIDEO ACCESS 
- All monitors, even EGA 43-line mode. 

'+PRINTER CONTROL 
- Access BIOS print functions. NEW! 
- Control the DOS PRINT utility. NEW! 
+UTILITIES AND MACROS 
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compilers, requires DOS 2.00 or later and is just S129.00. 

memory. 
formatted output. 

window-oriented output. NEW! 
+INTERRUPT SERVICE ROUTINES 
- Capture DOS critical errors and keystrokes. 
- Install hardware interrupt handlers. 
+RESIDENT SOFTWARE SUPPORT 
- Install, detect and remove memory resident 
programs. 

Turbo C .' . . ". $i29.'00. 
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They are driven by TTL totem-pole devices." Devices 
attached to the bus that cannot respond to data transfer 
requests within the specified bus timing must drive these 
signals false near the start of a bus cycle, just after the 
address and status signals have stabilized. When enough 
time has elapsed so that data can be furnished to the bus 
(or accepted from the bus), these signals are brought to a 
logical one to inform the motherboard that the bus cycle 
may be completed. 
CHRDYRTN (CHannel ReaDY ReTurN): This 

bus status signal is driven from the motherboard.' It is 
the logical AND of the set of CD CHRDY status signals 
that emanate from cards plugged into the various con 
nectors. According to IBM, the purpose of this signal is to 
allow a bus resident master to monitor the overall ready 
status of the bus-all well and good. Why, then, isn't this 
signal also sufficient for the motherboard? And if it is 
sufficient, why couldn't the individual CD CHRDY(sep) 
signals have been done away with? The only answer I can 
see is that they are a convenient way to get more mileage 
out of the Computer Automation patents. 
- CD DS 16(sep) (- Card Data Size 16 bits): 

These non-bus status signals- are generated by mother 
board DMA controller slave cards, I/O devices or bus 
resident memory to inform the motherboard when low, 
that the currently addressed device's data path is at least 
16 bits wide. The set of -CD DS 16 signals is generated 
by decoding appropriate address and status signals from 
the bus. 
-DS 16 RTN (-Data Size 16 bits ReTurN): 

This bus status signal- is generated by the motherboard. 
It is the logical AND of the set of -CD DS 16 signals 
emanating from cards plugged into the various connec 
tors. As with CHRDYRTN, this signal allowsthe current 
bus master to determine the proper width of the data to 
be transferred in the current bus cycle. 

Table I. The Status and M/ -10 Signals 

M/-IO -81 -80 Bus Cycle Type 
1 1 1 not defined (IBM reserved) 
1 1 0 memory write 
1 0 1 memory read 
1 0 0 not defined (IBM reserved) 
0 1 1 not defined (IBM reserved) 
0 1 0 I/O write 
0 0 1 I/O read 
0 0 0 not defined (IBM reserved) 

Table 2. System Byte High Enable and AO States 

-8BHE AO Action 
1 1 illegal-no data transfer 
1 0 transfer low byte (to even address) 
0 1 transfer high byte (to odd address) 
0 0 transfer both high & low byte (to 

even address) 
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-CD SFDBK(sep) (-CarD Selected FeeD 
BacK): These non-bus status signals are generated by a 
DMA slave, I/O device, or bus resident memory card at 
tached to the bus to inform the motherboard (when low) 
that it has been selected. It is a unique and positive ac 
knowledgment to the motherboard that the CarD has 
been selected as a result of values on the status and ad 
dress lines. This set of signals is extremely useful in de 
tecting address space conflicts and/or a defective card. - 
CD SFDBK should be generated by directly decoding 
appropriate address and status signals. 

-CD SFDBK is the first non-bus signal that exhibits 
exceptional functional value. Being able to determine ex 
actly the address region an I/O device or memory card 
occupies is a perfect tool for diagnostic software to use as 
a check of system integrity. IBM is to be congratulated 
for having found such an effective use for this unusual 
concept. As always, the best ideas are simple ones. 

32-Bit Status Signals: 
- CD DS 32(sep) (- CarD Data Size 32 bits): 

These three non-bus status signals" are generated by 32- 
bit memory cards to inform the motherboard, when low, 
that a 32-bit wide memory device is being addressed. 
This set of signals is qualified by M/ - 10 (in a logical true 
state) and decoded from an appropriate board select ad 
dress pattern. 
- DS 32 RTN (-Data Size 32 bits ReTurN): 

This bus-status signal+ is generated by the motherboard. 
It is the logical AND of the three - CD DS 32 non-bus 
status signals discussed above. 
TR 32 (TRanslate 32): When the current bus mas 

ter supports a 32-bit data path, this bus-status line is 
driven false. 1 When TR 32 is true, the main CPU controls 
the bus and generate - BE3, - BE2, - BEl and - BEO 
(see below). When TR 32 is false, a 32-bit bus master 
controls the bus. It is responsible for generating - BE3, 
- BE2, -BEl and - BEO. TR 32 is driven by the cur 
rent bus master. 
- BE3 through - BEO (r-Byte Enable Three 

through -Byte Enable Zero): During 32-bit memory 
references, these four bus-status signals- indicate which 
of up to four bytes of data are to be transferred. If - BE3 
is low, the high order byte of data, D31-D24, is trans 
ferred. If - BE3 is high, the high order data byte is not 
transferred. Similarly, - BE2 controls data bits 
D23-D16, -BEl controls data bits DI5-D8, and 
- BEO controls data bits D7-DO. 

Matched Memory Signals 
Bus cycles that transfer eight or sixteen bits of data re 
quire four CPU clock cycles (250 nanoseconds on Model 
80s and 333 nanoseconds on Model 60s or 50s). How 
ever, the Model 80 supports a special matched memory 
32-bit memory data transfer that requires only 187 
nanoseconds (three CPU clock cycles). The Micro Chan 
nel includes a bus status signal and a set of three non-bus 
status signals to support this three-clock-bus cycle. 
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- MMCR(sep) (-Matched Memory Cycle Re 
quest): These are three non-bus status signals.s one for 
each 32-bit connector. A 32-bit wide memory card that 
can transfer data at a sustained rate of 32 bits every 187 
nanoseconds would, when addressed, drive one of these 
signals false to request a matched memory cycle. 
- MMC (-Matched Memory Cycle): When the 

current master (a) supports a 32-bit wide data path, (b) 
has the capability to execute matched memory bus cycles, 
and (c) is executing a bus cycle that addresses a 32-bit 
wide memory card that has requested a matched memory 
cycle, the current master drives this bus-status line- false. 

Command: 16-Bit Signals 
- ADL (-Address Decode Latch): This signa]! is 

driven by the current bus master. Bus address and status 
signals are guaranteed to be stable throughout the active 
period of this signa!. If - ADL is buffered through an 
inverter, such as a 74AS04 or 74ALS04, the resultant 
signal can be used to enable a D-type transparent latch to 
buffer and store bus address and status information. Un 
fortunately, - ADL is not a universal solution to the 
problem of extending the stable period of address and 
status information since it is not active during matched 
memory bus cycles. 
-CMD (-CoMmanD): This is the data transfer 

command signal for the non-matched memory cycles. 
When the current master is writing to a bus slave, - CMD 
delineates the period for which data will be valid on the 
bus. During a cycle in which a master is seeking to acquire 
data, the leading edge of this signal commands that the 
addressed slave place its data on the bus. After so doing, 
the data must remain stable until the trailing edge of 
-CMD. As with -ADL, this command line is not active 
during matched memory bus cycles. - CMD is driven by 
the current bus master.' 
CHRESET (CHannel RESET): The motherboard 

••• Keeps you going full steam 
ahead when omer debuggels 
let you down. With foul 
models to pick trom, you'll 
find a Peliscope that has just 
the powel you need. 

... Start with the model that fits your current needs. If 
you need more horsepower, upgrade for the difference in price plus $101 

And don't worry about having a lot more to learn ... Even when you 
move to the most powerful model, Periscope III, an extra dozen com 
mands are all that's involved. 

Periscope's software is solid, comprehensive, and flexible. It 
helps you debug JUSt about any kind of program you can write. 
thoroughly and efficiently. Periscope's hardware adds the power to solve 
the really tough debugging problems. 

Periscope requires an IBM PC, XT, AT, or close compatible 
(Periscope III requires hardware as well as software compatibility); DOS 
2.0 or later; 64K available memory; one disk drive; an SO-column 
monitor. 

generates this bus command signal.' It is active when 
power is applied to the system and during periods of low 
line voltage. It can also be activated by the main CPU 
under program contro!. All devices attached to the Micro 
Channel use this signal to initialize and reset themselves 
in preparation for system operation. 

32-Bit Signals 
- MMC CMD (-Matched Memory Cycle CoM 

manD): This is another data transfer bus command sig 
nal, 1 generated only during matched memory bus cycles. 
It functions exactly the same as - CMD and is driven by 
the current master. - MMC CMD and - CMD are never 
active during the same bus cycle. 

Interrupt: 16-Bit Signal 
-IRQ 15,14,12,11,10,9, 7,6,5,4,3 (Inter 

rupt ReQuest): These 11 signals are used by cards at 
tached to the bus to generate interrupt requests. They 
connect to an interrupt controller on the motherboard 
that communicates directly with the main CPU. How 
ever, if the main CPU is programmed to ignore one or 
more of these signals, nothing prevents an add-in card 
from servicing bus-generated interrupt requests. These 
lines are driven by one or more add-in cards.> The prior 
ity of these signals, starting at the highest level in de 
scending order, is as follows: 

- IRQ9, - IRQ10, - IRQ 11 , - IRQ12, - IRQ14, 
-IRQ15, -IRQ3, -IRQ4, -IRQ5, -IRQ6, -IRQ7. 

Since each signal is generated with open collector logic, 
more than one device may share the same interrupt-re 
quest level. 

Bus Master: 16-Bit Signals 
ARB3-ARBO (ARBitration 3-0): These four sig 

nals represent addresses for up to 16 bus masters (eight 

Periscope I includes a half-length board with 
56K of write-protected RAM; break-out switch; 
software and manual for $345. 
Periscope II includes break-out switch; software 

and manual for $175. 
Periscope II-X includes software and manual 

(no hardware) for $145. 
Periscope III includes a full-length board with 64K of 

write-protected RAM, hardware breakpoints and real-time trace buffer; 
break-out switch; software and manual. Periscope III for machines run 
ning up to S MHz is $995; for machines running up to 10 MHz, $1095. 
Call TolI·Free for free information or to order your 
Periscope today! 
MAJOR CREDIT CARDS ACCEPTED. 800·722·7006 
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are reserved for the DMA controller on the mother 
board). ARB3 is the MSB and ARBO is the LSB for these 
bus master addresses. The highest address, hex F, has 
the lowest priority and the lowest address, hex 0, has the 
highest priority. 

Each bus master attached to the Micro Channel must 
drive some subset of these lines.! Devices contending for 
control of the bus are allowed to change the state of 
these lines for only a short time just after the rising edge 
of ARB/ - GNT (discussed below). If, during this period, a 
contending master should find that another master has a 
higher priority on a given ARB line (i.e., the given ARB 
line is low, but not because of this master), it must refrain 
from driving all other ARB lines of lower significance. For 
example, suppose master #1 has an arbitration priority 
address of hex C (1100 binary) and is contending with 
master #2 to control the bus, but master #2 has arbitra 
tion priority address of hex B (1011 binary). Master #1 
has lower priority on ARB2 and therefore must refrain 
from driving ARB! and ARBO. The ARB signals are bi 
directional: bus masters must be able to monitor these 
lines as well as drive them. 
ARB/-GNT (ARBitrate/-GraNT): This com 

mand signal is high during periods when bus masters are 
allowed to contend for control of the bus. A bus master 
"request to contend" for control of the bus is granted at 
rising edges of ARB/-GNT. It does not actually contend 
until after this signal has achieved a state of logic one. 
ARB/ - GNT remains in a high state long enough for con 
tending bus masters that are driving the ARB3-ARBO 
lines to resolve their priority differences. When these 
priorities have had time to resolve themselves, ARB/ 
-GNT changes state from high to low. This falling edge 
is a signal that grants the bus to the contending bus mas 
ter with the highest priority. During the period that 
ARB/-GNT is low, the winning bus master continues to 
drive the ARB3-ARBO priority address lines. ARB/ 
-GNT is generated by the motherboard.' 
IBM calls the aggregate logic on the motherboard that 

creates this signal the "Central Arbitration Control Point" 
(CACP). This logic does not let ARB/-GNT change from 
logic zero to one until -CMD, - MMC CMD, Sl, SO, and 
- BURST (discussed below) become inactive. When these 
conditions have been met, ARB/ - GNT changes to logic 
one (a) if - PREEMPT (discussed below) is active or (b) 
when - PREEMPT becomes active. 
- PREEMPT: This bus master arbitration request 

signal is driven by arbitrating bus masters.? All contend 
ing bus masters, including the main CPU and the mother 
board DMA controller, drive this line low when they wish 
to arbitrate for control of the bus. A given master stops 
driving this line upon being granted control over the bus. 
-BURST: This bus master status signal is used by 

contending bus masters as a "block transfer" request. A 
bus master drives this line low upon being granted con 
trol over the bus. It remains active until the bus cycle 
that marks the final data transfer of the block. This sig 
nal- is driven by bus masters that have the capability to 
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move blocks of data. 
- TC (Terminal Count): This motherboard DMA 

controller bus master signal+ is active at the end of block 
transfers when the motherboard's DMA controller is the 
current bus master and is moving a block of data to or 
from a slave DMA device. - TC is pulsed to a logic zero 
during the final data transfer of a block as a signal to the 
slave that the terminal count of the data block has been 
achieved. 

Utility: 16-Bit Signal 
- CD SETUP(sep) (-CarD SETUP): This non-bus 

set of utility status signals is generated by all add-in 
cards." They are used only during system initialization by 
the main CPU to configure and interrogate a bus device 
as to type, address range, etc. Just as with - CD SFDBK, 
- CD SETUP is of great value during initialization be 
cause it allows the main CPU to resolve many of the most 
common type of bus conflicts. This group of signals also 
allows the operating system to reassign I/O addresses, 
fill odd holes in memory, and the like. 

Conclusion 
This list of Micro Channel signals is not complete: the 
video signals were left out completely and only a single 
utility signal was included. Our purpose here, however, is 
to promote an understanding that will facilitate the de 
sign of add-in cards for this new bus. With the signals 
listed above, most of the tools mecessary for this job are 
at hand. In future articles we will explore ways to use 
them. § 

George Morrow, the founder and chairman of Mor 
row Designs that was a leading computer manufac 
turer for 12 years, is widely known for his knowledge of 
microcomputer system design. He chaired the IEEE- 
696 (S-100 bus) standards committee. George is cur 
rently chief scientist and a vice president of Nestar 
Systems where he designs PC and PS/2 high-perform 
ance disk and file-server products. 

NOTES: 

1 Driven with tri-state logic that can source at least 
2.6 milliamperes (ma) at no less than 2.4 volts and 
sink at least 24 rna at no more than 0.4 volts. 
2 Driven with open collector devices capable of 
sinking at least 24 rna at no more than 0.4 volts. 
3 Driven by TTL totem pole devices. Output must 
either sink at least 6 rna at no more than 0.4 volts 
(low-level-logical zero) and source at least 400 
microamps at no less than 2.4 volts (high-level 
logical one) and cannot be disabled. 
4 Driven by TTL totem pole devices that can source 
at least 2.6 ma at no less than 2.4 volts and sink at 
least 24 rna at no more than 0.4 volts. 
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Adding I/O 
Features To 
Protected 
Mode Turbo 
Pascal 
by Marshall Brain 

By adding 
capabilities, 
standard Turbo 
Pascal routines 
can be 
programmed to 
run in protected 
mode. 
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the January/February 
1987 issue of Mj Sf, I discussed 
techniques that can be used to 
take Turbo Pascal programs in 
and out of protected mode on 
an IBM AT. In that article, I ex 
plained and demonstrated many 
of the techniques needed to ac 
tually switch the 80286 into its 
protected mode, so that experi 
menters could begin to use pro 
tected-mode features. 
In this article, I will discuss several new capabilities 

that can be added to the system. These capabilities in 
clude: (1) a greatly improved fault handler; (2) the ability 
to access most standard screen I/O capabilities, such as 
WRITELN, CLRSCR, GOTOXY, and so on; (3) the ability 
to access standard keyboard I/O routines, such as READ 
(KED) and READLN; and (4) the ability to switch back 
and forth between real and protected mode "on the fly," 
so that most DOS functions (such as disk access) can be 
used. 
With these added capabilities, many standard Turbo 

Pascal programs can be made to run in protected mode, 
and it is much easier to experiment in protected mode 
with the addition of the I/O capabilities. This article ex 
plains these added capabilities and provides a code listing 
that demonstrates the steps required to use them. 

I would like to point out that, as in the last article, all 
the code cited here has been tested using Turbo Pascal, 
Version 3.00B, on an IBM AT using PC-DOS 3.0. Several 
cautions from the first article are also repeated at the end 
of this article, as are a list of books and articles you may 
find helpful when working in protected mode. 

Adding a Better Fault Handler 
In the first article, a very primitive fault handler was 
supplied, which merely beeped and shut down the sys 
tem. In this article, a more advanced fault handler is pro- 
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THIS UNINTERRUPTIBlE CONFUSION! 
When it comes to Uninterruptible Power Systems, you've heard it all before ... 
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• World's Smallest 3kVA-plug compatible with IBM S/36 or equal 
• Rack Mountable (up to 3kVA) 
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continuously) providing protection many other UPS systems 
cannot 

• Quiet & Efficient 
• Nationwide Service Network 
• Immediate availability and easy installation 
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vided. This is useful because the 80286 has a large num 
ber of faults, and because the 80286 provides an error 
code and address information for most of these faults. 
This information can be valuable in debugging. 

Using the new fault handler, three things happen. 
First, the screen is cleared. Then, the fault name, such as 
"Invalid Opcode," is displayed, along with the error code, 
the segment and offset of the faulting instruction, and the 
contents of the flags register at the time of the fault (all in 
Hex). The AT is then returned to DOS (or the Turbo 
environment) in the real mode. It is useful to have a good 
book on the 80286 available when attempting to inter 
pret the error codes produced by this chip. 

To implement the fault handler; all 14 faults in the IDT 
must be routed to 14 separate fault handling routines. 
This allows the specific fault number to be detected. 
These 14 fault handlers then call a standard FAULT rou 
tine that displays the error and returns to the real mode. 

Adding Screen I/O Capabilities 
Making screen I/O statements, such as CLRSCR, GOTO 
XY, and WRITE, available to Turbo programs running in 
protected mode is fairly easy since Turbo accesses all of its 
screen I/O functions through the AT BIOS rather than 
through DOS. Because the AT BIOS is written to run in 
protected mode, the code can be made available to the 
Turbo program by simply modifying the GDT and the IDT. 

In order for BIOS code to be accessed by Turbo, the 
address of the BIOS video routine must first be stored 

Conquer Time 
and Space. 
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while in real mode. This is done near the bottom of the 
code listing in the routine GET_INT_ROUTINE_ 
ADDRS. This routine accesses and stores all of the BIOS 
and hardware interrupt code addresses from the real 
mode's interrupt vector table because they will be 
needed by the IDT and GDT. The BIOS video I/O 
routines are accessed at the address stored in vector 10h 
of the real mode interrupt address table. 

Once this address is stored, it is used to create an IDT 
interrupt gate. This gate is a descriptor in the IDT that 
points indirectly to the video routines. In the routine 
SETUP __IDT, vector 10h is set to point to the video 
code. When an interrupt 10h occurs, two things happen. 
First, the IDT entry for 10h is accessed to see what code 
should be executed for this interrupt. The IDT entry 
gives a code offset to jump to, as well as a code segment. 
In this case the segment is called VIDEO_DESC. This 
segment value is loaded into the CS register, which then 
causes step two to occur-a segment descriptor is 
loaded from the GDT. VIDEO_])ESC is a constant set to 
88, which is descriptor number 11 in the GDT. This de 
scriptor in the GDT contains the segment descriptor 
used to actually access the code in the BIOS (ROM) area. 
This arrangement allows the correct code to be ac 

cessed whenever a video interrupt takes place in a Turbo 
program that is running in protected mode. However, 
two data areas must also be made available. The first is 
the BIOS data area starting at address 400h. The second 
is the screen memory buffer area for either the mono 
chrome or graphics display adapter. Both of these mem 
ory areas are made available by creating descriptors in 
the GDT at the specific addresses expected by code that 
is normally running in real mode. For example, real mode 
code that tries to access memory at address 400h nor 
mally does so by loading a 40h into a segment register. 
This works well for protected mode programs as long as 
descriptor 8 (40h) is reserved and made to point to mem 
ory at 400h. The same logic holds true for the display 
memory buffers. 

Once these additions are made to the code, access to 
BIOS screen I/O routines takes place in protected mode 
in the same way it does for real-mode programs. There 
are some slight problems with the EGA card, however, 
because the IBM EGA replaces the normal video BIOS 
routines with the EGA's routines. 

Adding Keyboard I/O Capabilities 
Adding the keyboard I/O capabilities found in real-mode 
programs is very useful to protected-mode program 
mers, and it is only slightly more difficult to do than it is 
to add in the screen I/O routines. 
First, IDT gates must be created to allow access to the 

keyboard BIOS routines. This is done using the tech 
niques described above. The keyboard routines also use 
the BIOS data area, but since this area has already been 
made available for the screen I/O routines, nothing fur 
ther needs to be done. 
The keyboard I/O capability does require one step not 
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needed for the screen I/O capability; the keyboard I/O 
capability requires that a hardware interrupt generated by 
the keyboard be recognized. This hardware interrupt nor 
mally comes in on interrupt vector 9 in real mode. 

To make the keyboard hardware interrupt work in pro 
tected mode, the interrupt mask must first be changed so 
the keyboard interrupt is allowed. The AT BIOS routine 
that switches the AT to protected mode automatically 
masks all interrupts so the AT cannot be disturbed while 
in protected mode. The keyboard interrupt can be 
reenabled by setting bit 1 of interrupt controller l's mask 
byte to O. This is accomplished by a single line of code in 
the GOTO_PROTECTED procedure. 

Once this has been done, the interrupt can be recog 
nized by the AT. The code to handle that interrupt is 
made available by creating another gate in the IDT. You 
can see this occurring in the SETUP _IDT routine for 
vector 61h. (Remember that the hardware interrupt vec 
tors from the two hardware interrupt controllers can be 
mapped anywhere in the vector space; two parameters in 
the GOTO_PROTECTED procedure remap these vec 
tors to 60h and 70h. This was discussed in the January/ 
February 1987 issue of MIS].) 

With these changes in place, all keyboard I/O functions 
in Turbo Pascal are available. You may also notice that the 
same techniques have been used to enable the Timer Tick 
hardware interrupt in protected mode. These techniques 
also could be used to enable other hardware interrupts. 

Switching Back and Forth 
One of the nicer features of theAT is that the BIOS code 
seems to have been written with the protected mode in 
mind. Most of it runs without problems when Turbo Pas 
cal switches to the protected mode. Unfortunately, the 
same is not true for DOS, which uses hundreds of differ 
ent values in the real-mode segment registers. 
Because DOS is so unruly, it would be almost impossi 

ble to modify it to run in protected mode; therefore, 
Turbo Pascal's disk access capabilities are not available 
in protected mode. While this can be a problem in some 
cases, it is often possible to avoid the issue by simply 
switching the AT into real mode long enough to allow the 
required disk accesses to take place. The AT can then be 
switched back into protected mode. 

This is now possible using the routines GOTO_REAL 
and GOTO_PROTECTED. To initially go into protected 
mode, call GOTO_PROTECTED. To switch to real 
mode, call GOTO_REAL and do whatever needs doing. 
Then switch back to protected mode with the same 
GOTO_PROTECTED. Since it is important to always be 
in real mode when the program is exited, the error han 
dler does this automatically. 

Conclusion 
Listing 1 demonstrates in the DO_ TESTS routine sev 
eral of the capabilities mentioned in this article. Several 
cautions should be mentioned for those who use this 
code. First, typed constants, which reside in the code 
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helps save time, money, and cut frustrations. Compare, evaluate, and find products. 

Your Complete Tool Set: 
Only $50 per Month! 

You could easily spend $1,500 pulling to 
gether the best programming environment. 
Now you can lease your choice of the best 
compiler, editor, debugger, and general pur 
pose library, or whatever. 
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Shop. 
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386 Development Tools 
386 Assembler/Linker 
386 Debug - by Phar Lap 
386/DOS Extender 
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F77L-EM - by Lahey 
High C - by Metaware 
OS/286 & 386 by AI Architects 
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PC $ 129 
PC $ 919 
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PC Call 

AI Languages 
APT - Active Prolog Tutor - build 
applications interactively PC $ 49 
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Interpreter - debug, C, ASM PC $ 229 
COMPILERIInterpreter-EXE PC $ 569 

Cogent Prolog Compiler MS $ 179 
MicroProlog Prof. Comp.lInterp. MS $ 439 
PC Scheme LISP - by TI PC $ 85 
Star Sapphire MS $ 429 
TransLISP - learn fast MS $ 79 
TransLISP PLUS MS $ 149 
TURBO PROLOG by Borland PC $ 69 
Others: IQ LISP ($239), IQC LISP ($269) 

Basic 
BAS_C - economy MS $ 179 
BAS_PAS - economy.. MS $ 135 
Basic Development Tools PC $ 89 
db/Lib MS $ 119 
Exim Toolkit - full PC $ 45 
Finally - by Komputerwerks PC $ 85 
Inside Track PC $ 49 
Mach 2 by MicroHelp PC $ 55 
NetWorks by Exim PC $ 89 
QBase - screens MS $ 79 
QuickBASIC PC $ 69 
Quick Pak-by Crescent Software PC $ 59 
Quick-Tools by BC Associates PC $ 109 
Stay-Res PC $ 59 
True Basic PC $ 79 
Turbo BASIC - by Borland PC $ 69 
Turbo BASIC Database Toolbox MS $ 69 

FEATURES 
XQL - SQL for Btrieve callable from 
BASIC, C, and Pascal or for interactive 
query. Computed fields, specify sort 
order, manipulate composite records 
from joined files. No royalties. MS $459 
Instant-C/16M - Addresses up to 16M 
for program and data. Incremental 
compilation makes development 
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XLISP in 4 sees vs 24).286/386 
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Note: All prices subject to change without notice. Mention this ad. Some prices 
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200others. UPS surface shipping add $J/item. 

C Programmers: Complete 
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RECENT DISCOVERY 
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C86 PLUS - by CI 
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MS $259 
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BTree by Soft Focus 
CBTREE - Source, no royalties 
ctree by Faircom - no royalties 
rtree - report generation 
dB2C Toolkit V2.0 
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dbVISTA - Object only 
Source - Single user 

dBx - translator 

MS $ 69 
MS $ 99 
MS $315 
PC $239 
MS $249 
MS Call 
MS Call 
MS Call 
MS $299 

C-Screens, Windows, Graphics 
C Worthy Interface Library 
Curses by Aspen Scientific 
dBASE Graphics for C 
ESSENTIAL GRAPHICS - fast 
FontWINDOW/PLUS 
GraphiC - new color version 
Greenleaf Data Windows 
w/source 

Terminal Mapping System 
TurboWINDOW/C - for Turbo C 
View Manager - by Blaise 
Windows for C - fast 
Windows for Data - validation 
Vitamin C - screen I/O 
VC Screen 

ZView - screen generator 

PC $249 
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PC $ 69 
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PC $279 
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PC $219 
PC $159 
PC $ 79 
MS $149 
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FORCE III, Dbase Compiler by Sophco - 
small .EXEs, user-defined functions, I/O 
directives through BIOS/DOS/ANSI/ 
FORCE/user-defined, extensions include 
FOR..NEXT loops, soundex, 1D arrays. 
Maverick. PC $109 

DBASE Language Cont. 
dBASE III LANPack 
DBXL Interpreter by Word Tech 
FoxBASE+ Dev. - V2.0 
Quicksilver by Word Tech 
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DBASE Support 
dAnalyst 
dBase Tools for C 
dBrief with Brief 
dBC III by Lattice 
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Genifer by By tel-code generator 
QuickCode III Plus 
R&R Report Writer 
Seek-It - Query-by-example 
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Tom Rettig's Library 
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CQL 
DataFlex by Data Access 
DataFlex multiuser 
Magic PC 
Paradox - original 
Paradox V2.0 
Revelation by Cosmos 

PC $ 359 
PC $ 899 
PC $1149 
PC $ 699 
PC $ 369 
PC $ 469 
PC $ 779 

Multilanguage Support 

BTRIEVE IS AM 
BTRIEVE/N-multiuser 
GSS Graphics Dev't Toolkit 
HALO Development Package 
Graphics 
Help/Control - on line help 
Hoops Graphics Library 
Instant Programmer's Help 
Informix 4GL-application builder 
Informix SQL - ANSI standard 
NET-TOOLS - NET-BIOS 
Opt Tech Sort - sort, merge 
Norton Guides 
Panel Plus 
Pfinish - by Phoenix 
Report Option - for Xtrieve 
Screen Sculptor 
SSP/PC - 145 + math routines 
Synergy - create user interfaces 
Xtrieve - organize database 
ZAP Communications - VT 100 

MS $185 
MS $455 
PC $375 
MS $389 
PS $209 
PC $ 99 
PC $549 
MS $ 79 
PC $839 
PC $699 
PC $129 
MS $ 99 
PC $ 75 
MS $395 
MS $229 
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PC $ 89 
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segment, cannot be written to while Turbo Pascal is in 
protected mode because protected mode does not allow 
modification of the code segment. Also, you should try to 
have no memory-resident software loaded when you are 
experimenting in protected mode. Finally, leave the com 
piler directives set the way they are in the listing. 

The only major Turbo Pascal capability not yet imple 
mented is Heap access. This occurs because the Heap is 
accessed with a very large number of segment register 
values in Turbo Pascal. Heap access will be discussed in 
the next article. § 
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seq limit :-seq 11m; 
base 10 word:-J>ase 10; 
hasen! "'"by1;.e: -basen!: 
data-ace rights :-al:'c rights; 
data-res~rved:-O: - 

en~n:ise -setup error; 
end; - 

procedure set_idt _ dese (nb~S:eRr~!~c b:i.li£~ ~ ~n~:?~r; 
{Z~i~e~r~~~U~eS~i~s~§.1eScl'"iPt.or lI"u~er NU~ 1n the IDT with the 

bey?n1num>_O) and (num<-idt size) then 
be-g n - 

with idt Inurn) do 
begin 

seq limit :-seq lim; 
base 10 word:-1)ase 10; 
base-hi"'"byte:-basenl; 
data-ace riQhts :-al:'c rights; 
data-reserved:-O: - 

onan~ise-setup error: 
end; - 

~b~~~u~he b:;~~ker. } 
bea1n 

sound (400) :dolay(200) ;nosound; 
end; 

~~ ci*~~t~~~~;g 1x i~~~l ~ s tr 1na8 0; 
bo~*~_,,; for y:-l to x do In:-1n+' '; spaces:-ln; 
end; 

~~~~~~r~~l;~~~ manually to avoid a bios call.} 
var x:byte: 
be1~~ x:-O to 24 do display(0,x,spaces(80»; 
end; 
procedure show err loc(col, row:byte); 
{¥~~l:;;d !~:a~~~s~~dtg~ £~~l;f.a~~~}g with the error code, CS 
var In: strinq80; 
bea1n 

case faultnum of o : In:-'01v1de error'; 
I : Ln t e" Single step'; 
2 : In:-'NMI Interrupt'; 
~ i~;::~~~~!~}l~~~~d'; 
5 In:-' BOUND Range exep': 
6 In: -' Invalid Opcode' ; 
1 In:-'No Processor extension'; 
8 • In:-'Oouble fault'; 
rO: : 1~~7:!i~;aI~a TS~' ~verrun'; 
11 : In:-'Segment not present'; 
l~ ; i~ ;::~;;;~a~v;~~~~t~~n m;~;~~9~: 

end; 
clrscr2 ;beep; 
display (col row,lnt' 
In :-' ERR-' +flex(err t' IP-' thex(ip) t' CS-' +hex (ca) t' FLAGS-' thex (fl); 
diaplay(col,row+1, n); 

end: 
procedure goto real; 
{returns to re1il mode by requesting roset si~nal from 8042. Software 
b,!il~ eventually end up at protecteo_mocte_exi point in Real mc de , ] 

~nllno ~~fa) . lell) ~riIIA! ($!~;~fe; hl~jte hdwr resot} 
end: 

~ih~d~~~tI~~li; entered if a processor fault occurs while in 
protected mode.} 

beq1n 
1nllno!$59/158/$58!, !pop ax 3 tim •• to .1im last call) in1ine $581 a3/exr ; pop ax; move e r r , ax} 
inline i581 a3/iP!' 1nline 581 al/cs ; 
1n1in. 581 all fl : 
show err loc(l,l); 

oni~t~~;;:i; -true; 

Listing 1. A demonstration of a Turbo program running in protected mode using 
normal I/O routines. 

f~~e;~~s h~~vt*~~n;eg::a~:~r~~iS~trlnq.) 
6~i~n, num: strinq (16] ;x:byte; 
num:-'012l456189ABCDEF' ; 
X:-hilva1! shr 4' In:-nurn(x+l); 
xl-hi val and S6f; In:-lntnUm!X+11: x:-Io val shr 4; In:-ln+num x+1 ; 
x:-lo val and $Of; In:-1ntnum x+l ; 
hex:- n; 

end; 

~rocedur. setup error; ~~~I:s a Ofe:~~~:~fpl6~ ~~1;~} setup a descriptor outside the 
beqln 
writeln;writeln (' There has been an error dur1nq setup of '. 
h,a1t: 'descriptor tables.'); 

end; 

procedure set _qdt _desc (n~:s:e~r;!6~ b;~e1'i~~ ;~n~:?~r; 
(~~t~e~.rth:~u~e.~:s~~.10SCYiPtor wu~.r N~ in the GDT with the 
bey1n 
b;al~um>-O) and (num<-qdt_size) then 

with qdt I num] do 
beg-in 

... continued on page 56. 
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Software Review 

DESQview Multitasking 
the Easy Way 

I love to tinker with multiuser! 
multitasking alternatives to MS 
DOS. However, DESQview from 
Quarterdeck Office Systems has 
taken the challenge out of such tin 
kering. As a frequent user of MS 
DOS software and a frequent soft 
ware reviewer, one could say that I 
am jaded. Rarely does a product 
come along that truly excites me, but 
I am delighted to say that DESQview 
does. I have been an avid DESQview 
user for years, and Quarterdeck's 
latest version, 2.00, is nothing short 
of super. 

What is DESQview? 
Unlike Digital Research's Concur 
rent DOS or The Software Link's 
PC-MOS (reviewed in MjS], Novem 
ber/December 1987) DESQview 
(DV) runs under MS-DOS. DV offers 
a windowing environment that per 
mits up to approximately 60 pro 
grams to be run simultaneously (al 
though why anyone would want to 
use 60 programs at the same time 
escapes me) and these, in turn, can 
open up as many as 255 windows. 
Needless to say, such processing 
overhead requires a lot of memory. 
DV handles memory in several 

ways, depending on the CPU under 
which it is running. Quarterdeck's 
DV manual includes an excellent tu 
torial on memory usage that would 
make an impressive treatise on its 
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own. I will summarize this discussion 
as briefly as possible. 
A basic DOS system can address 

up to 640K of memory. Taking DOS 
and DV memory demands into ac 
count, about 435K of free memory is 
available for all tasks. If the user 
opens more windows, other pro 
cesses are suspended and spooled to 
the hard disk. In addition, 8086/88 
and 80286 systems can address up 
to 15 Mbytes of EEMS (Enhanced 
Expanded Memory Specification) 
memory. Expanded memory, also 
known as Lotus/Intel Specification 
or LIMS, is a popular method of ad 
dressing extra RAM in 16K chunks 
using a bank-switching technique. 
Several OEMs have improved on this 
technique by adding functionality, in 
cluding the capability to address 64K 
memory chunks, resulting in the 
EEMS, or AST/Quadram/Ashton 
Tate, specification. DV takes advan 
tage of EEMS memory and allows a 
substantial increase in the amount of 
RAM available for running multiple 
tasks in real time. In addition, part of 
the DV code itself can be relocated 
to EEMS memory, increasing the 
maximum size of any task. Both AST 
and Quadram offer EEMS boards for 
both PCjXT- and AT-type machines. 
Lastly, 80386 systems can take ad 
vantage of extended (normal, lin 
early addressed) memory above the 
J-Mbyte address space to emulate 

EEMS RAM. Quarterdeck offers a 
device driver, QEEMS.SYS, to do 
just this. Actually, QEEMS.SYS emu 
lates EMS memory and adds enough 
EEMS features to support DV, al 
though it is not a full EEMS emula 
tion. In any event, the combination 
of an 80386 system with QEEMS 
.SYS and DV is an impressive com 
bination offering both multitasking 
and rapid speed. 

Installation 
The process of initializing DV is 
quick and painless. The INSTALL 
program takes care of transferring 
the necessary files, setting up batch 
files, and other functions. An inter 
esting feature allows you to search 
for applications residing on the hard 
drive and automatically install those 
it identifies into the main DV menu. 
(DV can be used with a floppy-only 
system, but I did not use it on such a 
configuration.) After the actual in 
stallation, Setup is automatically in 
voked to select the video adapter 
type and appropriate mouse informa 
tion. A mouse is handy but, unlike a 
lot of other software I have used, 
there is little penalty for using the 
keyboard instead of a mouse. An ad 
vanced Setup menu can specify pa 
rameters for DV's auto dialer, color 
options, window positions, etc. 
There is also a performance option 
that varies time slicing, i.e., the rela- 



tive amount of time spent on fore 
ground and background processes. 
This is particularly useful for such 
things as tuning communications 
programs running in the back 
ground. In summary, installation 
takes but a few minutes and requires 
no technical expertise whatsoever. 
DV's manual also goes into all op 
tions in scrupulous detail. 

Running Under DESQview 
DV.BAT brings up the opening 
screen. It is simple and uncluttered, 
and allows you to open or close one 
or more applications, zoom the dis 
play of a window to full size, exit DV, 
get on-line help, and perform other 
functions. Either the mouse or a key 
board press can be used in all cases. 
At any time, pressing the Alt key, 
(user-configurable), will bring back 
the DESQview control menu. It is a 
lot more complicated to describe all 
of this than it is to use DV since the 
user interface is so intuitive. Addi 
tional functions allow you to add or 
remove applications from the menu; 
the Mark and Transfer commands (a 
cut-and-paste method of transferring 
information from one program to an 
other) and the Change command al 
low tailoring of applications to maxi 
mize their efficiency under DV. 

I will describe a few special DV 
features in no particular order to 
give a flavor of the impressive flex 
ibility built into the system. DOS ser 
vices, for example, provide access to 
many DOS commands and allow op 
eration of the selected tasks in the 
background. Type, Dir, Print, Ap 
pend, Format, and other commands 
are all available from the menu. 
There is also a simple way to go di 
rectly to the familiar C> prompt, 
while specifying the size of the DOS 
work area. The Mark function allows 
any displayed telephone number to 
be automatically dialed by a Hayes 
compatible modem. A Learn feature 
allows DV to record a series of key 
strokes and later play them back by 
entering a single key-stroke. This is 
useful both when at the DV com 
mand screen level and within any 
application running under DV. 

DESQview is notable in that it will 
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run virtually any DOS program. Ex 
amples range from WordStar, Super 
calc, and dBASE to programs that of 
ten cause problems running under 
environments that are not pure DOS, 
such as communications programs (I 
use both Qmodem and Pro-YAM 
without problems), Microsoft Word 
(a known troublemaker because it 
bypasses the operating system), and 
even Ventura Publisher (a memory 
hog if there ever was one). The most 
popular applications are represented 
by DVP, or DESQview Program In 
formation files. These files are easily 
accessible for study or modification 
using the DV Change a Program 
command. If you wish to run a pro 
gram not represented by a DVP file, 
it can be installed by answering a se 
ries of questions. This mayor may 
not be a simple task depending on 
the demands the application makes 
on the computer's resources. Lastly, 
Topview PIF files can be used to 
glean the needed information to en 
ter them into a DVP file. Correct en 
try of information into a DVP file al 
lows proper allocation of RAM size, 
concurrent background processing 
(if desired), running in a small win 
dow, and so on. DV also comes with 
special loader files that permit many 
popular, badly behaved applications 
(such as the aforementioned Micro 
soft Word) to execute properly un 
derDV. 

Support 
I don't have a great deal to say on 
the subject of support for a very 
good reason; DV is so easy to install 
and use that I have never needed to 
resort to outside assistance. There 
is, however, a customer support plan 
consisting of several options. When a 
purchaser registers his copy of DV, 
he will receive periodic notifications 
by mail telling him of new versions, 
additional loaders, and auxiliary 
products, such as the DESQview 
Companion series of communica 
tions, word processor, and appoint 
ment programs. In addition, there is 
a single-user bulletin board system 
available free of charge that offers 
patches, hints, and tips. Quarterdeck 
also runs a DESQview bulletin board 

on Compuserve. 
Lastly, a priority service plan is 

available for an annual fee of $30 
that offers telephone support, dis 
counts on future purchases, ex 
tended access to the bulletin board, 
and other benefits. I did not have an 
opportunity to try out the priority 
service plan, but the price is cer 
tainly attractive. 

Why Bother? 
More than a few people ask me why I 
bother with multitasking. I usually 
respond that if you need to ask, don't 
bother. As simple as DESQview is to 
integrate into your everyday opera 
tion, I cannot say that it is perfect. It 
is, however, certainly the simplest 
and most cost-effective way to go if 
you want to enjoy the advantages of 
being able to use fancy print 
formatters without tying up the ma 
chine for hours, to download files 
from GEnie in the background while 
working on an article in the fore 
ground, etc. DESQview doesn't offer 
some of the bells and whistles of Dig 
ital Research's Concurrent DOS or 
The Software Link's PC-MOS op 
erating system, nor does it support 
multiuser operation (although it is 
possible to run DV on networked 
machines), but it does have the ad 
vantage of ease of use from the per 
spective of the operator and better 
DOS compatibility. I strongly recom 
mend it over other products, such as 
DoubleDOS, because of its simpli 
city of operation and added 
functionality. § 

Charles Strom, a chemist by 
training, has been working with 
computers for more than ten years. 
He is a sysop on the GEnie natonal 
time-sharing service. 

Product Information 
DESQview Version 2.0 is available 
through retailers for $129.95. For 
more information, contact: 

Quarterdeck Office Systems 
150 Pico Blvd. 
Santa Monica, CA 90405 
(213) 392-9851 
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LAN Review 

Quadram's 
Quadstar LAN 

by George Miller 

L ocal Area Networks (LANs) 
have been expensive and diffi 

cult to install and use by those who 
encounter the technology for the 
first time. Inexpensive LANs are 
available, but they tend to be low in 
performance and features as well as 
cost. More powerful LANs are often 
easier to use but they also are harder 
to maintain. 

Quadram now brings its solution to 
the problem of cost and confusion for 
first-time LAN customers, QuadStar. 
QuadStar is based on StarLAN-com 
patible network cards and the Tapes 
try network operating system. 
StarLAN operates at 1 megabyte per 
second (ME/sec.), 10 times slower 
than Ethernet which requires coax 
cable. Tapestry provides an icon 
based, customizable user interface. In 
addition, Quadram has packaged the 
two in a kit for the first 
time user-a complete 
two-user, two-node net 
work. All parts are in 
cluded in one box-no 
fuss, no mess. 

QuadStar is an easy-to 
install, easy-to-use net 
work with average per 
formance. The initial 
configuration is capable of 
supporting up to six com 
puters by just adding net 
work cards. More users 
can be supported with ad 
ditional cards and hard 
ware. The network soft 
ware is set up for up to 12 
users. An upgrade also is 
available for more users. 

Quadram has put to- 
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gether the kind of system that is ap 
propriate for an office that has never 
before had a network and has a need 
to share data and peripherals. 
QuadStar is a one-stop shop where 
the only decisions to make are how 
many cards to buy and where to run 
the wire between the computers. 

Product Overview 
The QuadStar package has three 
parts: Quadram's StarLAN network 
cards, Tapestry from Torus, and 
Quadram's installation support. Star 
LAN is a bus network that runs at 1 
megabit per second (Mbps), and uses 
two twisted-pair wires to connect 
each station to a common hub. Hubs 
have a fixed number of connections 
and the hubs can be linked together. 
The maximum distance limits and 
number of nodes depend on the types 

of cards and hubs involved. Most tele 
phone wiring can be used to connect a 
computer to a hub. The QuadStar 
Starter kit actually comes with a com 
bination hub and network interface 
on a single card. 
The QuadStar kit comes with both 

a QS-100 and a QS-PH6 network 
card. The QS-100 is a half-card with 
one RJ-45 jack. The QS-PH6 is a full 
length card that incorporates a QS- 
100 and a 6 port, passive, StarLAN 
hub. It has five RJ-45 jacks to con 
nect to five other QS-100 or QS-188 
cards. The QS-188 card is a full 
length card with a StarLAN interface 
that includes an 80188 processor 
with dual-port memory. The 80188 
handles the network traffic, thereby 
providing higher throughput and 
minimizing host processor overhead 
due to network traffic. 
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Quit Wasting Time! 
As a programmer, most of your time is spent writing and de 
bugging source code, and documenting your work A powerful, 
easy-to-use programmable . text editor could be saving you 
HOURS of unnecessary effort. 

Only MUlTI-EDIT has all these time-saling features: 

Fully automatic Windowing and Virtual Memory. 
Edit multiple files regardless of physical memory size. 
Easy cut-and-paste between files. 
View different parts of the same me. 

Powerful, EASY-TO-RFAD high-level macro language. 
Standard language syntax. 
Full access to ALL Editor functions. 
Automate repetitive tasks. 
Easy, automatic recording of keystrokes. 

Language-specific macros for ALL major languages. 
Smart indenting. 
Smart brace/parenthesis/block checking. 
Template editing. 
Supports C, Pascal, BASIC and Assembler. 

Terrific word-processing features for all your 
documentation needs. 

Intelligent word-wrap. 
Automatic pagination. 
Full print formatting with justification, bold type, 
underlining and centering. 
Even a table of contents generator. 

Compile within the editor. 
Automatically positions cursor at errors. 
Built-in MAKE capabilities. 
Run compiled program without leaving editor. 
Automatically allocates all available memory to compiler 
or program. 

Complete DOS SheD. 
Scrollable directory listing. 
Copy, Delete and Load multiple files with one command. 
Background file printing. 

Regular expression search and translate. 
Condensed Mode display, for easy viewing of your 
program structure. 
Pop-up FULL-FUNCTION Programmer's Calculator and 
ASCII chart. 

and MOST IMPORTANT, 
the BEST user-interface on the market! 

Extensive context-sensitive help. 
Choice of full menu system or logical function key layout. 
Function keys are always labeled on screen (no guessing 
requiredl). 
Excellent online, interactive tutorial. 
Keyboard may be easily reconfigured and re-labeled. 

Users of Wordstar and Turbo Pastal's Editor could be programming in a fraction of the time with these features. 
NO EDITOR ON THE MARKET TODAY HAS ALL THESE FEATURES, OR OFFERS YOU THIS MUCH POWER 

AT A REASONABLE PRICE, EXCEPT 

Multi-Edit 
VERSION 2 0 

$99 COMPLETE 
Or Get our FULLY FUNCTIONAL DEMO 

• Copy for only 510! 

Multi-Edit BRIEF 2.0 Norton Editor Vedll Plus 
Edit 20+ files larger than memory Yes Yes No Yes 
Powerful high level macro language Yes Yes No Yes 
Full UNDO Yes Yes No No 
Visual marking of blocks Yes Yes Yes No 
Column oriented block operations Yes Yes No No 
Automatic file save Yes Yes No No 
Online help Extensive Limited Limited Limited" 
Online tutorial Yes No No Yes 
Choice of keystroke commands or menu system Yes No No Yes 

·Function Key assignments labeled on screen Yes No No No 
WP Functions Extensive Limited Limited Extra Cost 
Complete DOS shell Yes No No No 
Pop-up Programmer's Calculator and ASCII table Yes No No ~ No ASCII 
Unlimited 'Off the Cuff' keystroke macros Yes No No Yes 
Allocates all available memory to compiler when run from within editor Yes No Yes Yes 
Intelligent indenting, template editing and brace/parenthesis/block matching 
and checking for all major languages Yes COnly No Limited 
Flexible condensed mode display 0 III Yes No Yes No 
Optional background communications and Spell Checker modules Yes No No No 
PRICE 599 SI95 S50 SI85 

Requires 18MfPCfXT fAT fPS2 or full compatible. 256K RAM. PCfMS-DDS Get our FULLY FUNCTIONAL DEMO Copy for only S1D! 2.D or later-Multi-Edit and American Cybernetics are trademarks of American 
Cybernetics. BRIEF is a trademark of Underware. Inc. Norton Edilor is a To Order, Call 24 hours a day: American Cybernetics 
trademark of Peter Norton Computing, Inc. Vedlt is a registered trademark of 1-800-221-9280 Ext. 951 138 Madrid Plaza CompuVlew Products Inc. Copyright 1987 by American Cybernetics. In Arizona: 1-602-890-1166 Mesa, AZ 85201 

Credit Card and COD orders accepted 



The QS-188 costs more but is ap 
propriate for a server or someone 
demanding extensive network use. 
Two QS-PH6 cards can be con 
nected together to provide a 12- 
computer network. Large networks 
require an active, external hub with 
12 connections which Quadram also 
sells. More than two active hubs can 
be connected together for large net 
works. There is a distance limitation 
using QS-PH6 cards; all nodes must 
be within 800 cable feet of each 
other. Therefore, one node could be 
600 feet from the hub while all oth 
ers must be 200 feet or less. Keep 
ing everyone within 400 feet makes 
things easy. 
Tapestry is a network operating 

system that works with a variety of 
network interface cards, including 
Ethernet and Arcnet. Tapestry pro 
vides distributed services on non 
dedicated servers. It requires a sin 
gle master server, but any type of 
service can be placed on any com 
puter in the network. A printer can 

be attached to one machine while a 
modem is attached to another. 
These can be shared from any com 
puter on the network. The advan 
tage of this approach is that services 
can be placed within a network 
where they are most convenient, 
such as having the computer posi 
tioned next to the printer be the 
print server. The disadvantage is 
that a service is only available when 
the computer is on and running Tap 
estry-Ctrl-Alt-Del on a server may 
cause screams from down the hall. 

Tapestry installs itself between 
DOS and applications. It watches 
application requests to DOS to see if 
any are destined for the network and 
processes them accordingly. Tapes 
try is also an icon-based, front end to 
DOS. There is even a simple text edi 
tor. supplied with Tapestry. Other 
application programs can be installed 
and run from the application menu. 
An application is run by selecting the 
appropriate icon. The application can 
be set up to run only on certain types 

Documentation 
is a PAIN! 

... without DocuMotion TM 

We've found that well indexed and easily accessed 
documentation is a powerful tool and asset. Now you can 

simply pop up DociLMotion to access, display and print your 
documentation. DocuMotion builds indexed document libraries 

from documentation contained in your source code or any text file. 

DocuMotion for programmers: 
• Your documentation is available 
ANYWHERE, ANY TIME. 

• Access, display and print your 
documentation by name or by 
user-defined categorization 
trees. 

• 19 function Microsoft Windows 
style menu bar. 

• Powerful print & copy functions. 

DocuMotion for project mgrs: 

• Programmers produce more and 
better documentation. 

• Reduced function redundancy. 
• Greater programmer productivity. 
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DocuMotion for the PC: 
• Runs memory resident or non 
resident on any IBM PCIXT / AT 
or compatible • 

• Compatible with all popular 
memory resident programs. 

• Requires only 93K RAM. 
• LAN compatible. 

DocuMotion is for YOU: 
Call NOW 1-612-884-5860 
At a special introductory 
price of ONLY $159.95 
with ANSI 'C' document library. 

Demo disk for $10.00 that puts the 
ANSI 'C' library functions on-line. 

of computer configurations like 
color-only applications. Tapestry de 
tects the type of computer and pre 
vents applications from running on 
improperly configured machines. It 
is also possible to use the DOS COM 
MAND program for those more com 
fortable with A> . 

This approach to networking 
means that a user need never know 
about DOS, since applications can be 
started directly from a menu. All net 
work configuration options are avail 
able through the main menu, which 
makes Tapestry appear to be an in 
tegrated software package. Al 
though a mouse is optional, it can 
make some tasks easier than using 
the keyboard. 
Tapestry can provide multiple file 

servers. Drive H: is reserved for 
read-only Tapestry files. Drives I:, 
J:, K:, and L: are assignable network 
drives. Network file services are 
provided in terms of cabinets and 
drawers. Drawers are named and 
have limited-access protection lev 
els, plus password protection. A net 
work drive can be set to any drawer. 
A drawer looks like a normal DOS 
disk to applications. Installed appli 
cation programs are placed on H:. 
Cabinets are placed on a server's lo 
cal disk. However, it is not possible 
to make existing subdirectories into 
drawers. Files must be moved into a 
newly created drawer and deleted 
from the source directory. A backup 
and restore option using floppy disks 
is available. 

Print servers also are available 
with print spooling capabilities nor 
mally found in a network. However, 
Tapestry only supports LPTl: as a 
network printer. Other printers are 
local only. The designated print ser 
vice for a computer can be changed 
at any time. Tapestry supports 
printer initialization along with 
printer descriptions, such as MA 
TRIX or LASER. Location informa 
tion can also be specified, such as 
FRONT OFFICE PRINTER. 

A mail system is provided along 
with a text editor that can be used 
for general editing. The editor will 
not displace Microsoft WORD or 
Word Perfect, but it may be ade- 
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quate for many people. The mail 
"in" and "out" basket icons change, 
depending upon their contents, so it 
is apparent when mail is received. 
Status messages can be displayed in 
the upper left portion of the screen 
when mail is received. A short, one 
line message can be sent in the same 
fashion, but it is only displayed and 
not logged into the mail system. This 
is useful for status messages such as 
TIME FOR LUNCH. Mailing lists and 
message retention limits also are 
available. 
Tapestry even comes with a com 

munication gateway option. This al 
lows access to Telex and electronic 
mail services, such as MCI. It can also 
be used to call bulletin boards or 
other PCs. The connections can be 
made be directly between computers 
or through modems. Autodial mo 
dems are supported, and customiza 
tion for non-Hayes modems is pro 
vided. Only one modem is allowed per 
communication gateway. The mo 
dems are shared on a first-come-first 
served basis and a directory entry in a 
user's address book specifies which 
communication service to use. This 
allows specific connections to be 
made using a particular modem. Mul 
tiple communication services can be 
configured using multiple PCs. A 
communication server can also have 
file and printer support, too. 

The communication service uses a 
terminal emulation program. It is a 
simple program with XMODEM file 
transfer capability, text file capture 
and transmission, and a limited 
macro facility, including an auto 
login capability. Creating and editing 
macros is tedious but workable. 
Tapestry has a variety of other, 

less important options available 
through icons or function keys. The 
interface is intuitive, but often con 
fusing when you cannot move to a 
field or icon you think should be 
available. Help is context-sensitive 
and is available via Fl. Tapestry is a 
very complete package. All the 
pieces are fully functional, but lim 
ited. Tapestry is capable of handling 
two to 20 users with little alteration. 
Larger groups can be handled if the 
network load is light, but more capa- 
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ble network systems may be more 
appropriate for larger groups. 

Documentation 
and Installation 
Quadram's main contribution to the 
product is its packaging and installa 
tion procedure. It effectively makes 
network installation simple, which is 
not an easy task. The Starter Kit 
comes in one box with separate 
boxes that contain the QS-IOO and 
QS-PH6 cards. Two Tapestrv man 
uals are included; one for the net 
work manager and the other for a 
user. A number of other small book 
lets and pamphlets are included, plus 

Tapestry 
installs itself 
between DOS 
and 
applications 
and watches 
DOS requests. 

a single audio cassette. 
My recommendation is read the 

directions first, even if you have in 
stalled Tapestry or StarLAN before. 
Quadram has set up the installation 
procedure so that the QS-IOO card 
must be placed in the computer as 
the initial network server, and the 
QS-PH6 goes in the other worksta 
tion. It does not work the other way 
around. I installed a QS-188 after the 
Starter Kit was installed. 
If you are confident, you can use 

the pamphlet with 10 simple steps 
on it. All that is necessary is the 
Starter Kit, a screwdriver to open 
the computers, an empty slot in each 
computer for the network cards, and 
a hard disk on the server with at 
least 4 MB free. The computers 
should be within 20 feet of each 
other since the cable provided in the 
kit is only 25 feet long. Longer ca- 

bles are available from Quadram. 
Just follow the directions and you 
should be up and running within two 
hours, one if you are quick. Addi 
tional workstations can be added in 
under half an hour, not including ca 
bling time, which varies depending 
upon whether the cable just runs 
along the floor or goes through 
walls. One warning, check out net 
work card addresses if you have EMS 
RAM cards. The default configura 
tion for both memory buffer ad 
dresses tend to use DOOO hex. 

For those who like to take a little 
more time or just want to be sure, 
there are manuals on how to get 
started and the cassette tape. The 
tape is designed to be played while 
you are putting the system together 
so a portable tape player is needed. 
The tape even tells you when to 
pause so you can concentrate on 
working with the hardware and soft 
ware. Like the pamphlet, the tape 
starts from opening the box and fin 
ishes with a completely installed, 
running, two-node network. 

The installation documentation is 
complete, and most common prob 
lems and their corrections are well 
presented. However, more difficult 
problems such as bad cable connec 
tions or defective boards, will nor 
mally take a call to Quadram's sup 
port service, which is available 
during the normal work week. 

The Tapestry documentation is 
generally well presented and orga 
nized. Finding something using the 
index is easy, if you have the right 
terminology. There are some cross 
references, but some of the Tapes 
try network jargon can cause some 
page flipping. The descriptions of the 
services, however, are complete and 
understandable. 

Quadram's documentation comes 
with plastic ring binders that are 
best left in the box because you will 
probably use them once and put 
them away. The Tapestry manuals, 
on the other hand, are the more con 
ventional IBM PC-style documents 
with binders and covers. 

Short 25- and 50-foot cables are 
provided with each network adapter 
card. This is sufficient for open of- 
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BIIt Software ProbleRls? 
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NOVICE PROGRAMMeRS I I. .. 
". CAN'T SlEI:P AI e , 

NIGHT! 

Version 
$289 

Cost of 
Upgrade 

for $99 version $99 

N/A 
50 
50 
150 
100 
50 

225 

,__....._----- __J B- Tree File Manager 
Context-Sensitive Help 
Command Window 
Relational Model 
Free Support 

Manual 
All Upgrades 

I CAN'f PRODUCt 
CUSTOM SOFTWARE 
COMPETITI'I E'LX' 

Yes 
Yes 
Yes 
Yes 

No Limit 
Cloth D-ring 

Yes 

1 Hour 
Paperback 

Orders" Information 800 227-7681 
30 day money-back guarantee(less $14 s r h ) 

YES! Send me __ copies of Turbo GhostWriter today. 
Name 
Address 
City.State.Zip 
Phone 
MC, Visa, or Choice Card 
#(or write COD) 
Expiration Date 
Circle version $99 $289 

ASCII - 3239 Mill Run - Raleigh, NC 27612 
800227-7681 

Turbo GhostWriter is an 
application generator 
that creates 80% of your 
custom application auto 
matically -- as a Turbo 
Pascal Program. That 
80% is done swiftly in 
just 10% of the time it 
takes to code it your 
self.That 80% contains 
all of the "hooks" to add 
custom features such as 
table verification, 
security, currency con 
version, importing files 
from other languages, 
etc ... 

Now it's up to you to 
write the code to relate 
one file to another. The 
relational model shows 
you how and it only 
takes a few minutes. End 
to end, all programming 
for 5 relational files 
should take less than 30 
minutes. It's far superior 
to doing the whole thing 
from scratch. Your user 
sees a consistent inter 
face, all programs func 
tion the same way, and 
your code is 100% error 
free Turbo Pascal. 

ASCII wants to give you 
a chance to try Turbo 
GhostWriter. For a lim 
ited time you can buy a 
fully functional version 
for just $99. This version 
will create flat files such 
as mailing lists, tele 
phone files, inventory 
files, simple payroll 
files, etc. The utilities 
are the same as for the 
full-blown product, but 
are modestly packaged, 
and support is limited. 
It's the perfect way to 
see if an application gen 
erator is for you without 
risking a cent. 



fices or computers within the same 
area. Longer cables are available 
from Quadram, but special cables 
may need to be made for distances of 
more than 100 feet. Using telephone 
wire within the walls is possible with 
certain limitations. Twisted pair 
telephone wire is preferred. How 
ever, this type of wire is not always 
used. In any case, almost any tele 
phone wires can be used for short 
distances. Remember that you will 
need four wires for StarLAN. 

Network Operation 
Running a QuadStar network is rela 
tively painless once the system is in 
stalled. The normal mode of opera 
tion is to bring up the main server 
and then all the other servers. Users 
are then free to log in and log out as 
necessary. Network services can be 
disabled and a server should not be 
turned off unless all services are dis 
abled and not in use. 

Performance 
Performance of network services de 
pends greatly on overall network 
use. The 1 MB/sec. StarLAN is 
faster than a floppy disk transfer rate 
but five times slower than a hard 
disk. However, the latter does not 
take into account the latency of a 
hard disk, only its transfer rate. The 
performance of the file server can be 
enhanced by a faster computer, a 
fast hard disk, and disk-caching soft 
ware with a large buffer. The per 
formance may not be as fast as a 
high-performance, local hard disk, 
but the network can come close. 

QuadStar and Tapestry perform 
well with a small load. The system 
should handle six users with no trou 
ble. More users will require more 
detailed network planning and may 
require multiple file servers, local 
hard disks, or local RAM disks. File 
services should be more than ade 
quate if the file servers are used 
intermittently. 
The mail service seems to provide 

little load to the network and Quad 
Star can easily handle dozens of us 
ers. The same holds true for the print 
services. Print operations may actu 
ally free up computers faster because 
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of spooling to the print server's disk. 
The only service that has a notice 

able delay is the communication ser 
vice. This is to be expected of just 
about any network system because 
most communication services are full 
duplex, which means a typed charac 
ter goes across the network to the 
remote computer, back to the com 
munication server, across the net 
work again, and onto the screen. 
Listing data from the remote source 
displays smoothly because the data 
moves in one direction only. In gen 
eral, the communication service is 
usable, even with a heavily loaded 

QuadStar and 
Tapestry 
should handle 
six users. More 
users will 

. require more 
planning. 

network, but the gateway server 
should be dedicated as a server, oth 
erwise echo speed and throughput 
will suffer. 

Security and Maintenance 
Network security is implemented us 
ing passwords for log in and access 
to individual services. Services can 
be locked from the server on which 
they reside as well as certain con 
trols available only on the network 
master server. 

Services and network disks can be 
saved and restored using utilities 
supplied with Tapestry. Backup and 
restore can be selective, but they 
only work with floppy disks. Tape 
backup software must be compatible 
with the network disk systems. Tape 
backup software, which goes directly 
to the hardware or BIOS, may not 
work properly with network disks. 

Utilities are provided to com- 

pletely remove Tapestry and its ser 
vices from a computer. Transferring 
services across the network to an 
other computer is not supported 
directly. 

Summary 
If your company or one of its custom 
ers desperately needs a network but 
is daunted by the expense, the Quad 
Star Starter Kit at $1,095 offers an 
inexpensive initiation into the world 
of LANs. Of course, you will want to 
look at Novell, 3Com, or Banyan 
VINEs if the performance needs or 
number of users is high. The key fea 
ture of QuadStar is that it is so easy 
to install. 
Although the Starter Kit uses a 

QS-100 for the network server, I 
would recommend getting a QS-188 
for the main file server. Also, if you 
plan on using an 80386 machine on 
the network, get a QS-188 for it too 
since the QS-100 and QS-PH6 will 
not work with it. 

QuadStar can be an effective LAN 
for many companies or work groups. 
The cost is approximately $500 per 
node and that's it. There are no ex 
tra options to buy. Check out Quad 
Star if you have a small- to medium 
sized LAN in mind. It's just what the 
consultant ordered. § 

George Miller is a network sys 
tems analyst based in New Jersey 
with an interest in LANs, high-per 
formance computers, and graphic 
environments. 

Product Information 
QuadStar Starter Kit with 

one QS-100 and QS-PH6 $1,095 
QS-100 Standard network 
adapter card $ 375 

QS-188 High performance 
adapter card $ 475 

QS-PH6, QS-100, plus 5 port 
passive hub $ 575 

HUB-12 12 port active hub $ 795 
Quadram Corporation 
One Quad Way 
Norcross, GA 30093-9983 
(404) 923-6666 
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Hardware Review 

Upgrading the XT 
Chip Replacement, Accelerator, 

Coprocessor & Motherboard Replacements ... 
which to choose? 

I mproving the performance of 
an IBM PC, XT, or AT can be an ex 
asperating and expensive proposi 
tion. There are many ways to change 
these machines into faster and more 
powerful microcomputers. Upgrad 
ing the AT with a replacement 386 
motherboard or plug-in 386 card 
was discussed in the November/De 
cember 1987 issue of Micro/Sys 
tems. Here we will present three al 
ternatives to upgrade an XT. 

An XT's performance can be im 
proved by swapping its 8088 proces 
sor for an NEC V20 (see Micro/ Sys 
tems, November/December 1985) 
or increasing the clock frequency 
(see Micro/Systems, November/De 
cember 1986). However a change to 
an 80286 or 80386 processor is 
needed if you want to gain a substan 
tial increase in performance or want 
to run one of the newer operating 
environments, such as OS/2, Win 
dows 386, PC-MOS, or Concurrent 
DOS. In addition, these environ 
ments also typically require at least 
1-2 megabytes (MB) of random-ac 
cess memory (RAM). Let's take a 
look at the available upgrade 
alterna tives. 

Processor Replacement 
Replacing the 8088 processor chip is 
the simplest and lowest cost up 
grade. This no-slot solution means 
removing the 8088 chip and replac 
ing it with a new processor chip or 
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by George Miller 

small adapter card that plugs into the 
processor socket on the mother 
board. Such an upgrade can provide 
a 10 percent to 100 percent im 
provement in performance using a 
faster 8088 or NEC V20 chip and 
faster clock circuit. However, it pro 
vides no increase in functionality, 
such as the ability to run OS/2. By 
contrast, replacing the AT's 286 
processor with a card containing 
only an 80386 usually provides no 
performance improvement but adds 
the needed functionality to run a 
more powerful operating environ 
ment, such as Windows 386. Proces 
sor replacement is the lowest cost 
upgrade but has many tradeoffs. 

Accelerator Cards 
Accelerators cards are the next step 
up and can be divided into two types: 
souped-up processor replacements 
and mini-motherboards. Both ap 
proaches require removing the 
motherboard's 8088 and replacing it 
with a plug-in card and cable to the 
old 8088 socket. Processor replace 
ment cards typically have cache 
memory to improve performance. 
The microprocessors on these cards 
tend to be 16-bit processors, such as 
an 8086, NEC V30, or 80286 for PCI 
XT-class machines. The cards pro 
vide major performance improve 
ments, often as great as 300 per 
cent. However, although the cards 
may have an 80286 on board, they 

do not provide access to the ex 
tended memory required by OS/2. 
The mini-motherboard cards pro 

vide all the parts normally found on 
the main motherboard, including the 
microprocessor, numeric coproces 
sor, RAM, and possibly the boot ROM 
and clock/calendar chip (as is the case 
with one of the cards reviewed here). 
The cards work like the processor re 
placement cards except that the on 
board RAM provides better perform 
ance. These cards also tend to cost 
significantly more. 

PC/XT mini-motherboard cards 
are popular because the 80286 chips 
on the cards work best with 16-bit 
memory. Putting memory on the 
card provides a way for the cards to 
access the extended memory re 
quired for more sophisticated op 
erating systems, such as OS/2. How 
ever, providing extended memory on 
these cards does not guarantee OS/2 
compatibility. 80386 mini-mother 
board XT cards are now becoming 
available. AT mini-motherboard 
cards are all 80386-based. These 
cards tend to have 32-bit RAM to 
augment the AT's existing 16-bit 
RAM. The 32-bit RAM provides bet 
ter performance while the 16-bit 
RAM provides a way to access more 
RAM than will fit on the card. Nor 
mally, there is a significant differ 
ence in performance between on 
card and off-card memory. The 
80386 cards provide support for 
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In 1988 the capitals of the computer coasts will 
be the sites of the most comprehensive events for more 
new business: The 13th West Coast Computer Faire and 
the 11th Northeast Computer Faire. 
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80386 operating environments, 
such as PC-MOS. These cards tend 
to offer the most economical way to 
upgrade a machine to higher per 
formance with more capabilities. 

A special form of the mini-mother 
board card, a "coprocessor board," 
retains the motherboard's micro 
processor. Coprocessor cards oper 
ate in parallel with the mother 
board's microprocessor, which is 
now relegated to I/O processing 
only. This approach provides better 
throughput but compatibility suffers 
because the coprocessor card does 
not have direct access to peripher 
als, such as video or floppy-disk 
cards. It is possible to have multiple 
coprocessor cards in a single com 
puter, but these multiprocessor sys 
tems are limited to customized, spe 
cial-purpose applications requiring 
custom programming or applications 
specifically designed for the 
coprocessor(s). 

Replacement 
Motherboards 
Adding cards is fine if you have the 
slots and can deal with the remaining 
incompatibilities. Replacing the 
motherboard is the most compatible 
alternative. Both 80286 and 80386 
XT motherboard replacements are 
available, including the two replace 
ments reviewed here. Motherboard 
replacement offers one thing the 
other alternatives cannot offer; the 
ability to include wider bus card con 
nectors. For example, an 80386 XT 
motherboard may contain 8-, 16-, 
and 32-bit connectors. This would al 
Iowan XT owner to install a 16-bit 
hard disk controller for higher per 
formance. The previously discussed 
approaches would continue to use 
the old, slower, 8-bit, hard disk 
controller. 

Which is best? That depends on 
what you want to pay and how much 
you want to change. The best low 
cost solution for an XT is the proces 
sor replacement card which provides 
a faster processor but no access to 
extended memory. The more expen 
sive alternative is the motherboard 
replacement. The price is on a par 
with the mini-motherboard cards, 
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but a completely new motherboard 
provides better compatibility and 
performance. Mini-motherboard 
cards are a reasonable approach and 
are easier to install than a mother 
board replacement card. Coproces 
sors are the most specialized ap 
proach and should not be considered 
as a general system upgrade. 

There are a number of companies 
that offer boards to upgrade your XT 
machine. A.I. Architects has its 386 
coprocessor, the Hummingboard; 
AST Research recently started ship 
ping the Xformer/286; and Intel is 
said to be coming out with an XT 

version of its Inboard. What we offer 
here is a look at three upgrade alter 
natives that were among the first 
available: Wave Mate's Bullet 286e 
motherboard, Dyna Computer's 
SX386 motherboard, and Micro 
soft's Mach 20 enhancement board. 
Which board you choose will depend 
on your specific performance re 
quirements and your budget. 

George Miller is a network sys 
tems analyst based in New Jersey 
with an interest in LANs, high-per 
formance computers, and graphic 
environments. 

The Bullet 286e Motherboard 
by Roger T. Stevens, Ph.D. 

T he Bullet 286e is an XT re 
placement motherboard using an 
80286 microprocessor and one 
megabyte (MB) of memory. My 
benchmark tests shows it to be faster 
than an IBM PC/AT. It is a well-de 
signed and well-built unit which 
should offer trouble-free service. 

and remove the disk drives and the 
screws or plastic fasteners securing 
the motherboard in place. Now re 
move the old XT motherboard and 
install the new Bullet board. I was 
pleased that the Bullet's power sup 
ply connectors were keyed so that 
the power supply plugs cannot be in 
correctly inserted. Most PC-compat 
ible power supplies have properly 
keyed plugs, but many clone mother 
boards use a single, inexpensive 
power connector that ignores the 
keying feature. 
The switches and jumper options 

are now set, as explained in the man 
ual; the disk drives are mounted; the 

plug-in boards inserted; 
and all connectors recon 
nected. The only problem 
I had was in connecting 
the speaker. The Bullet 
board uses pins 1 and 4 of 
the speaker connector and 
the instruction manual 
says this is compatible 
with the PC/XT, but the 
clone I have had a two 
prong speaker connector. 

'---- --------------' Thus, I had to do a little 

Installation 
The instruction manual for the Bullet 
286e goes into extensive detail on 
the installation procedure, but the 
process is so simple that one need 
only use common sense. First, un 
plug the external connectors and 
boards from the XT motherboard 
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rewiring. Other than that, the board 
worked perfectly on the first try. 

I run the Bullet 286e with a Cali 
fornia Digital combination floppy 
disk controller/real-time clock/serial 
and parallel I/O board, two Mitsubi 
shi floppy disk drives, a JDR RLL 
hard disk controller board, a LaPine 
LT300 30 MB hard disk drive, a PC 
Network 2 MB expanded memory 
card (populated with 512K), JDR 
EGA card and monitor, and a JDR 
PROM burner card. All work well 
with the Bullet 286e. 

Technical Features 
The Bullet 286e uses a 7.15909- 
MHz clock. This has twice the color 
burst frequency and half the dot 
clock frequency required for the 
CGA board, thereby reducing the 
number of oscillators required and 
improving stability because there 
are no unsynchronized frequency 
signals floating around the board to 
cause problems. An internal 16-bit 
bus connects the microprocessor and 
memory. Fast memory is used with 
zero wait states for maximum speed. 
Another improvement is the use 

of buffered outputs for all eight-card 
slots. The PC/XT buffers only the 
eighth slot; signal lines on the other 
seven slots are driven in parallel with 
some internal signal destinations. 
This reduces reliability, since a de 
fective or poorly designed plug-in 
board can drop the strength of inter 
nal signals sufficiently to cause the 
system to stop operating or to have 
strange intermittent problems. With 
the Bullet 286e, all internal signals 
are isolated from the card slot driv 
ers so that card problems have mini 
mal effect upon internal operation. 
Furthermore, the signal timing to 
the card slots is designed to be com 
patible with the PC/XT, so there is 
no danger that the boards designed 
to work at the PC/XT's 4.77-MHz 
clock rate will be adversely affected 
by the faster Bullet 286e clock. A 
PAL-gate array provides bus trans 
fer control and handles the non 
maskable interrupt function for more 
sophisticated and reliable control 
than offered by the 8288 bus con 
troller used in the PC/XT. 

FEBRUARY 1988 

An added plus is a built-in hard 
ware reset circuit-a two-pin con 
nector located next to the keyboard 
connector for connection of a mo 
mentary switch. Also a connector 
supplies power for an LED "on" indi 
cator and a pair of contacts for a key 
board lock switch, such as is used on 
the PC/AT. 

System Performance 
The PC Magazine benchmarks (Ta 
ble 1) demonstrate that in every 
case, the Bullet 286e is faster than 
an IBM PC/AT and much faster than 
an XT, Turbo XT, or XT equipped 
with an NEC V20 microprocessor. 

You would expect the IBM PC/AT 
to really shine on the hard disk test 
(Table 1) since it uses a 16-bit hard 
disk controller and a drive with a 
much faster access time than that 
used on the XT. Surprisingly 
enough, the Bullet 286e is the star 
due to the hard disk caching used on 
the Bullet board, but more about this 
later. 

Extra Memory? 
What For? 
The Bullet 286e includes one mega 
byte of RAM. DOS can only directly 
use 640K of RAM. The remainder is 
assigned to displays, other I/O de 
vices, and the BIOS ROM. The ques 
tion then is why do you need this ex 
tra memory? It is not Lotus/Intel/ 
Microsoft-compatible expanded 
memory or IBM extended memory. 
It is memory that replaces the sys 
tem memory from 640K to 1 MB 
when a PHANRAM signal is sent to 
I/O port OBOH. It can be accessed by 
the system but not by DMA (direct 
memory access). If you are doing as 
sembly language programming, this 
additional memory can be used to 
generate larger programs and larger 
in-RAM databases. However, this is 
not an accepted convention since 
such programs would not run on 
some other machines. Also, if you 
don't return from the phantom mem 
ory to regular memory quickly and 
often, your display may go away. 
The extra memory does have a 

use, however. The Bullet 286e ROM 
BIOS contains software that can use 

goodbye 
dBase! 

dBASE Programmers 

Yau need it I 
You can handle it! 
dB2c is here now! 

dB2cOffers: 
• Version 2.0 complete with 
Translator and File 
Handlers. 

• Extensive implementation 
of dBASE 111+ with over 200 
functions and commands in 
C source code. 

• Contains our own File 
Handlers plus interfaces for 
Lattice's dBC and Faircom's 
c-tree. 

• Supports screen 1/0 with 
ANSI.SYS orfast assembler 
routines. 

• Support for Microsoft, 
Lattice and Turbo C 
compilers. 

• Tutor features of translation 
combined with familiar 
syntax of the library eases 
the transition to 'C'. 

• One version supports MS 
DOS, Xenix, Unix, OS-9 
and Concurrent DOS. 
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Toolkit $299 

D Call or Write: 
SOFTWARE 
CONNECTION, INC. 
POB 712, Ely, MN 55731 
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the extra memory for hard disk cach 
ing of read or read/write. The option 
is set by a pair of jumpers on the 
motherboard. The disk cache soft 
ware traps interrupt 13H which con 
trols disk I/O calls. Disk sectors are 
placed in the cache as required, and 
from then on calls to that particular 
sector only require interaction with 
the extra 384K of memory. When 
the cache memory is full and a sector 
is called for that is not in the cache, it 
is read from the hard disk into the 
location of the sector that has not 
been used for I/O for the longest 
period. 

To test the caching, I wrote a short 
batch file that read the time, then 
transferred a 135K file from one hard 
disk directory to another three times, 
and then read the time again. With 
the caching disabled, the procedure 
required 20 seconds. With caching in 
use, the time dropped to 9 seconds 
the first time it was run and 6 seconds 
for succeeding runs. This is a sub 
stantial saving in hard disk access 
time, especially for repetitive tasks. 

You also can use the extra mem 
ory as a RAM disk. Wave Mate has 
made P-Disk software available for 
the asking, a program that uses the 
extra memory as a 384K RAM disk. 
My copy of P-Disk arrived within a 
few days of my requesting it. It came 
with two pages of information on 
how to use the disk caching software 
and nothing about P-Disk. 

The disk contains two programs: 
PDISK.BIN and PDISK.ASM. The 
first is a binary program. The second 
is a Microsoft .LST file showing both 
the full assembly language source 
and the assembled code. One could 
strip off the first 32 characters of 
each line, the page headings, and ti 
tles and end up with something that 
could be assembled with the Micro 
soft assembler. 

It took me some time to solve the 
mystery, so to save you time here's 
what to do. First, rename the 
PDISK.BIN program as PDISK.SYS 
and load it to your system disk, then 
edit your CONFIG.SYS file to include 
the line: 

DEVICE PDISK.SYS 
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The software will then work per 
fectly, functioning in the same man 
ner as any other virtual disk, and 
probably faster than most. I checked 
this software with some actual pro 
gram runs and there were no prob 
lems. Thus you have two useful 
choices as to what you would like to 
do with your 384K of extra memory. 

Compatibility 
Just as some XT programs will not 
run on a PC/AT, some programs will 
not run on the Bullet 286e. The in 
struction manual lists those pro 
grams known not to run, and pro 
vides a form for reporting programs 
that you find do not run. This goes 
into Wave Mate's list, but since they 
don't really offer to help you with in 
compatibility problems, the value of 
the report to the user is limited. 
Mostly, the types of programs that 
will not run are: 

1. Programs requiring precise tim 
ing (e.g., COPY II and Copy 
Write). These probably will not 
run on the PC/AT or Turbo XT. 

2. Programs that check for the ROM 
IBM copyright notice (e.g., IBM 
demos and tutors). These proba 
bly will not run on any clone. 

3. IBM BASIC and BASICA which 
must access the IBM ROM. 

If you want to run BASIC pro 
grams, you will need GWBASIC or 
MBASIC. BASIC is supplied with 
many systems, such as the Compaq, 
Corona, etc. Many do not work with 
the Bullet 286e. Compaq BASIC Ver 
sions 2.0 and higher are on Wave 
Mate's list of programs that do not 
work for some unknown reason. I 
found that the Compaq BASIC will 
load and run programs that are typed 
in. However, when a program is 
saved to disk and then reloaded using 
the Load command, it loads and lists 
fine, but will not run. It has appar 
ently corrupted part of the program 
memory, since when you type 
"Run," BASIC replies "Syntax er 
ror." Compaq BASIC Version 1.11 
runs fine, however, although I 
haven't found out yet how to prevent 
it from insisting that it must be on 

disk A or B. 

Future Compatibility 
Microsoft will soon release OS/2 for 
80286-based pes. Will the Bullet 
286e be compatible with this operat 
ing system? On the surface, there ap 
pears to be no reason why not. All of 
the machine language commands are 
there. Hopefully, if OS/2 will run on a 
PC/AT, it will run on the Bullet 286e 
as well. Or will it? Only time will tell. 
I tried a simple test, the results of 

which offer some hope. DOS has an 
interrupt, 19H, which according to 
Peter Norton only works on the IBM 
PC/AT. This interrupt writes out a 
string on the display monitor at a se 
lected location and in a selected 
color. I wrote a small program to uti 
lize this interrupt and it ran on the 
Bullet 286e. Thus the Bullet's ROM 
BIOS is compatible with the IBM PC/ 
AT, for this one instance at least. 
This is a good sign for the future. 

Subjective Impressions 
Beyond actual physical checking and 
benchmark testing, there are some 
subjective impressions of a product 
that may be equally important. My 
first XT clone, for example, was a 
nice machine, but it occasionally gen 
erated a memory parity error that 
required me to start all over. Mostly, 
this was just a nuisance since I never 
lost any significant data. Also, when I 
filled the memory to 640K, it would 
no longer run Lotus 1-2-3 until I in 
stalled a new, corrected ROM BIOS. 
And my Turbo XT, just once, subtly 
corrupted some programs on the 
disk so that they would run, but 
never perfectly. 
The Bullet 286e has given me ab 

solutely no problems. It runs reliably 
day after day. Further, I am im 
pressed with its detailed and easy-to 
understand manual. I do not know 
about factory support; so far I have 
had no need of it, and if the system 
continues working as well as it has 
been, I may never find out. 

Conclusions 
For about the same cost as an accel 
erator board, and for considerably 
less money than the cost of a new AT 
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clone, YOI,l can upgrade your PC/XT 
or XT clone to an 80286-driven ma- Product Information 
chine that is almost completely com 
patible with the XT software and 
faster than an IBM PC/AT. In addi 
tion, there is an additional 384K of 
RAM that you can use as either a 
RAM disk or hard disk cache. The 
Bullet 286e makes upgrading an XT 
simple and the board is highly 
reliable. 

Roger T. Stevens is a systems en 
gineer with the MITRE Corporation 
in Albuquerque, New Mexico. He re 
ceived his doctorate in Electrical 
Engineering from California Uht 
ern University. 

Bullet 286e 
Single evaluation unit 
OEM quantity 

Wave Mate, Inc. 
2341 205th St., Ste. #110 
Torrance, CA 90501 
(213) 533-8190 

Available from following at $395 for 
a single evaluation unit: 

SDP, Inc. 
310 Spring Lake Hills Dr. 
Altamonte Springs, FL 32714 

$895 
$599 
$359 

The Dyna Computer 
SX386 Motherboard 
by Stephen M. Leon 

1':e Dyna Computer SX386 
motherboard enables a PC/XT or XT 
clone to be upgraded to the Intel 
80386 32-bit microprocessor, pro 
viding processing speed equal to that 
of IBM or Compaq 386 systems. 
However, note that its price, as well 
as some other shortcomings, may 
make you question such a move. 

Don't get me wrong. The product 
works, and for the most part works 
well and its numbers are impressive. 
Except for a clock that could not 
keep time, it ran flawlessly. 

It is relatively simple to replace 
the motherboard in an XT with a 
Dyna 386. First, remove all the plug 
in cards, unplug the power supply 
connectors, remove one screw, slide 
the motherboard to allow the plastic 
separators to release, and lift the 
board out of the case. Then transfer 
the plastic separators to the SX386, 
slide the board into place, and rein- 
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stall the screw, power supply con 
nectors, and plug-in boards. 

I've installed many an XT mother 
board. The first time I "fried" the 
board because I did not know the 
trick "black-to-black in the center" 
for the two power supply plugs. 
Once I knew that technique, I never 
again ruined a board. The Dyna man 
ual describes this sensitive process 
as follows: 

"The SX386 system is de 
signed to be assembled like a 
standard XT computer. . .. 
Once the SX386 has been in 
stalled in the chassis, and the 
power supply, battery, and 
key lock panel connectors have 
been mated, the adapter cards 
may be installed." 

For an additional $200, Dyna will 
install its board in your machine for 

HARVARD 
SOFTWORKS 

PO BOX 69 
SPRINGBORO, OH 45066 

(513) 748-0390 

COMBINE THE 
RAW POWER OF FORTH 

WITH THE CONVENIENCE 
OF CONVENTIONAL LANGUAGES 

HS~ 
/FORTH 

Yes, Forth gives you total control of your 
computer, but only HS/FORTH gives you 
implemented functionality so you aren't left 
hanging with "great possibilities" (and lots of 
work!) With over 1500 functions you are 
almost done before you start! 
WELCOME TO HS/FORTH, where megabyte 
programs compile at 10,000 lines per minute, 
and execute faster than ones built in 64k 
limited systems. Then use AUTOOPT to 
reach within a few percent of full assembler 
performance - not a native code compiler 
linking only simple code primitives, but a full 
recu rsive descent optimizer with almost all of 
HS/FORTH as a useable resource. Both 
optimizer and assembler can create inde 
pendent programs as well as code primitives. 
The metacompiler creates threaded systems 
from a few hundred bytes to as large as re 
quired, and can produce ANY threading 
scheme. And the entire system can be saved, 
sealed, or turnkeyed for distribution either on 
disk or in ROM (with or without BIOS). 
HS/FORTH is a first class application devel 
opment and implementation system. You can 
exploit all of DOS (commands, functions, 
even shelled programs) and link to .OBJ and 
.L1B files meant for other languages inter 
actively! 
1/0 is easier than in Pascal orBasic, but much 
more powerful - whether you need parsing, 
formatting, or random access. Send display 
output through DOS, BIOS, or direct to video 
memory. Windows organize both text and 
graphics display, and greatly enhance both 
time slice and round robin multitasking utili 
ties. Math facilities include both software and 
hardware floating point plus an 18 digit 
integer (finance) extension and fast arrays for 
all data types. Hardware floating point covers 
the full range of trig, hyper and transcenden 
tal math including complex. 
Undeniably the most flexible & complete 
Forth system available, at any price, with no 
expensive extras to buy later. Compiles 79 & 
83 standard. programs. Distribute metacom 
piled tools, or turnkeyed applications' royalty 
free. 
HS/FORTH (complete system): $395. 
HS/FORTH: Tutorial & Ref (500 pg) $ 59. 
Forth: Text & Reference (500 pg) $ 22. 
HS/FORTH Glossary $ 10. 
GIGAFORTH Option (Beta release) $245. 

(Native Mode from SOFTMILLS, INC.) 

I V/S4' .1 Visa Mastercard I[~I 
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you. However, don't expect any in 
stallation help from the manual. If 
you don't know what you are doing, 
it can cost you a $1,650 board. 

If you purchase the Dyna SX386, 
you are in for some surprises. First 
of all, you can't use your XT key 
board; you must use an AT key 
board. Unless you happen to have a 
convertible XT -AT keyboard, plan 
on spending an additional $100. 
Then there is the power supply. The 
Dyna SX386 requires a minimum of 
145 watts to operate. The clone in 
which I installed the board had a 
150-watt power supply, but the IBM 
PC/XT and most XT compatibles 
have only 130- or 135-watt power 
supplies. Therefore, you may also 
need a new power supply. If so, add 
another $65 to the overall cost. 

What about floppy drives and hard 
disks? Dyna recommends a 1.2- 
megabyte (MB) drive. However, a 
360K drive and an ordinary floppy 
controller work fine. Thus, the XT's 
floppy and controller can be used. 

But what about your hard disk? Do 
you really think you will be satisfied 
running along at 16 MHz with a 
90 + millisecond XT hard drive with 
an 8-bit controller? You may wish to 
replace the 8-bit XT hard disk con 
troller with an AT-type, 16-bit con 
troller. However, you will find that 
the standard AT hard disk controller 
is too tall to fit in an XT case. The 
only disk controllers you can use are 
the low-height, hard disk/floppy con 
trollers designed for the IBM PC/XT 
286. And it is unlikely that a 16-bit 
RLL or any of the newer, more so 
phisticated controllers will work 
with the Dyna 386. 

The Dyna 386 came with a 15- 
page manual and a "CMC 386 Sys 
tem User's Guide." The board ar 
rived with a broken keyboard 
connector, but the system worked 
despite the broken connector. It 
came with 2 MB of 100-nanosecond 
memory on the board. This can be 
expanded to 8 MB on the mother 
board at $270 per megabyte. The 

board has a slot for an 8- or 10- MHz 
80287. It comes with four 16-bit 
AT -compatible and four 8-bit XT 
compatible slots. 
Before installing the board, I had 

to go to Radio Shack and buy a bat 
tery case for four AA cells and solder 
a plug to attach the battery to the 
board. It took only minutes to take 
the old components out of my XT 
clone, change the motherboard, and 
install the Dyna 386. Fortunately, I 
had a copy of the IBM PC/AT Ad 
vanced Diagnostics. Dyna does not 
supply a basic setup program and 
such a program is needed to setup 
the computer. Dyna supplied very 
little. I even had to provide my own 
jumper to set the machine up for a 
color card. 
The only instructions on using the 

Advanced Diagnostics Setup pro 
gram for this machine were in the 
"CMC" manual, and those instruc 
tions were wrong. For example, the 
manual does not tell you that when 
you use an 8-bit, hard disk controller 

Table 1. PC Magazine Benchmark Tests V3.0 (all times 
in minutes:seconds.tenths of seconds) 

Bullet Dyna Mach IBM AT Turbo XT PCXT 
286 386 20 PC/AT Clone XT Clone Clone 

8 MHz Clone NEC 
Test o Wait V20 
1. NOP Executions Spanning 128 4.72 2.09 13.00 5.60 4.23 6.10 10.16 10.22 
2. Do-Nothing (1 NOP) Loop 3.63 1.81 3.00 4.94 2.97 5.93 9.17 9.94 
3. Integer Add from Memory Loop 2.14 0.88 2.20 2.97 1.87 5.93 9.06 9.94 
4. Integer Multiply from Memory Loop 1.32 0.55 1.50 1.65 1.10 5.99 5.44 10.05 
5. Floating Point without coprocessor 36.30 15.49 35.10 46.70 27.30 93.80 133.30 157.10 

Prime Numbers 1-16384 (25 repetitions) 12 5 5.4 19 10 34 55 57 

Memory Test 
1. Memory Read 1.10 .71 1.4 1.81 .93 3.57 3.57 5.99 
2. Memory Write 1.10 .71 1.4 1.76 .93 3.63 3.57 5.99 

Norton System Index (SI) 
(Performance relative to IBM PC) 6.6 15.3 7.34 4.8 8.3 1.66 1.7 1.0 

* Tested with Miniscribe 3425 hard disk. 
** Tested with high speed Seagate 4096 hard disk 
nla Results not available for valid comparison 
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instead of a 16-bit controller you 
must tell the diagnostics program 
that there are "no hard drives." 
Additionally, while the Dyna has 2 
MB on board, the only configuration 
the machine would accept was 640K 
of basic memory and 1024K of ex 
panded memory. Don't look for the 
answer to that one in the documen 
tation either. 
There are 40 separate items that 

can be configured. The only thing 
the manual tells you about these 
items is that the wrong combination 
could lock up the system. You then 
have to disconnect the battery and 
wait 10 minutes for the CMOS to 
lose the configuration before trying 
the next setup combination. 

You can enable or disable "shadow 
RAM."l Enabling it should speed ac 
cess time to the BIOS. If you have an 
EGA, you can also put the EGA BIOS 
into shadow RAM for extra speed. 
Whichever choice you make, the ma 
chine comes up with the statement 
"Shadow RAM Enabled" -annoy- 

ing, but you could live with it. How 
ever, you could not live with the fact 
that, notwithstanding what the man 
ual says, you can not slow the pro 
cessor down from 16 MHz to 8 MHz. 
As a result, the machine would not 
run any copy-protected software. 
While most large software compa 
nies have abandoned copy protec 
tion, you could not use this machine 
for protected vertical-market 
programs. 

Factory Support 
I called Dyna twice and got through 
without any wait. The first time, I 
was told that, since the board I had 
came with an American Megatrends 
Inc. BIOS instead of the Phoenix or 
Award BIOS promised in the docu 
mentation, they were not sure what 
was or was not supported. My sec 
ond call brought the promise that 
they would send me a replacement 
PROM immediately to solve the 
problem. It never arrived. 

The 80386 chip was marked for 

TP2C is an investmenr that pays for itself, by making a 
programmer's Job qukxer and easier. The TP2C translator 
converts Turbo Pascal source and produces standard C code. It 
translates whole programs, or program segments, and even 
handles nested procedures and in line assembly statements 
all the while utilizing your valuable investment in Turbo 
Pascal. 

Need to know more? TP2C allows you to write more powerful 
and flexible programs. is easily integrated with C programming, 
and allows easy adaptation to UNIX and other environments. 
TP2C is deSigned for PC-DOS and MS-DOS machines. 

Sure, there's much morel Call B/SS today. Angie or 

t Rick will be happy to help you. Ask for our TP2C,' at 
$249. 

Business Information Systems and Services 
'!':",!,:,!,:,:,:,!::,!,i,:,:,:,i,i:i:::::::::::::::i:i:!:!,!:!:!:!:!:m:!:!:!:!:!:!,!:!:!:!,!:!:!:}!:!:!:!,!,!,!,!,!:!,!:!,::::::!:::!::'::::::::::::::::::!:!:::!:@::i:!'!:!:!:!:!:. 
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16-bit operation only. I ran a 386 
test program available on my BBS 
and confirmed that the Intel 386 chip 
was defective. This meant that it 
might not run OS/2. I called Dyna 
and was told that as soon as the 32- 
bit chips were available, purchasers 
could return the 16-bit chip and 
Dyna would replace it. This informa 
tion was nowhere to be found in the 
paper work. Additionally, there was 
no mention of any warranty. In fact, 
I had to find the company's phone 
number on the invoice, not in the 
documentation. 
With all the bad news about the 

product, the numbers were good. On 
Norton's SI Version 3.10 the Dyna 
386 came up with a rating of 15.3. 
My 8-MHz, 0 wait state, AT clone 
has only an 8.3; and my Turbo XT 
clone has an 51 of 2.9. The numbers 
are thus better than a Compaq 386, 
and at a far lower price. 

If you can buy the Dyna 386 board 
at a discount price, it can make yours 
one heck of a computer, and Dyna 

THE ULTIMATE IN COMPACT CP/M 
COMPATIBLE COMPUTERS 

088·8100 
Features: 
• Hitachi 64180 
CPU running at 6MH 
(executes a supet 
set of Z80 insttuc 
tion set) 

• 256K dynamic RAM ~ •• "'''''''' •• !11 ••••• r- • 8K EPROM with boot' 
up to 32K EPROM optional 

• 1773 Floppy controller supports 40 and 80 track 
5 % " and 3'12" drives 

• Host / target SCSI port can use DMA for all transfers 
• Two RS·232 serial ports support asynchronous 
communications up to 38,400 baud 

• Centronics type parallel printer port 
• CP/M 2.2 optional 
• Power requirements: + 5V at 1,OA 

+ 12V at .OSA 

$365.00 
• Size: 6·314" x 3-7/8" 

Quantity discounts 

Compatible board with 512K RAM and 6 serial ports 
also available. 

Davidge Corporation ~ 
P.O. Box 1896 
94 Commerce Drive 
Buellton, CA 93427 
(805) 688-9598 
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does offer a 30-day, money-back 
guarantee. If you do buy it, be sure it 
has a 32-bit, 80386 chip and under 
stand that you will not get much help 
from the documentation. 

1 Shadow RAM is a technique to speed up ac 
cess to the system BIOS by transferring the 
BIOS from the slow-access BIOS ROM into 
fast-access RAM at boot time. Then all BIOS 
accesses are made from the faster RAM copy 
with an improvementin throughput. 

Stephen M. Leon is a lawyer and 
an active participant in the writing 
and distribution of public domain 
software. 

Product Information 
SX386 Motherboard 

Dyna Computer Inc. 
3081 N. First St. 
San Jose, CA 95134 
(408) 943-0100 

$1,650 

The Microsoft 
Mach 20 Board 
by George Miller 

Le Mach 20 is Microsoft's an 
swer to upgrading a PC or XT. This 
card supersedes the old 8086-based 
Mach 10 card, which was needed to 
make Windows fly on 8088-based 
machines. Windows 2.0 can now be 
effectively used on a PC or XT, but 
the 80286-based Mach 20 board 
really makes a difference. In fact, the 
Mach 20 can turn an old PC or XT 
into an AT-class machine, not just a 
faster PC. This means OS/2 compati 
bility is available, too. 
The Mach 20 actually has two 

add-on daughter boards. One is a 
floppy disk controller card (the Mach 
20 Disk Plus); the other is a memory 
card (the Mach 20 Memory Plus) 
that provides from 0.5 to 3.5 
megabytes (MB) of memory as ei 
ther extended or expanded random 
access memory (RAM). The latter is 
compatible with the new EMS 4.0 
specification, including full support 
for all the 4.0 features. The base 
card provides an 8-MHz, 80286 ac 
celerator with the Microsoft InPort 
for a Microsoft mouse (not included). 
At $495, this card is a reasonable ac 
celerator in its own right. The $395 
memory card must be added for ex- 
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tended memory support. The floppy 
disk controller is only $99. The ad 
vantage of a new disk controller is 
support for the 1.44-MB, 31J2-inch 
floppy disk drives. 
The construction of a fully loaded 

system looks like a Chinese puzzle. 
The accelerator card starts out as a 
half card. The floppy disk card plugs 
into the side of the accelerator card 
making it wider while a connector on 
the back is for the memory card. 
Adding the memory card makes the 
whole system into a full-length card. 
This may sound flimsy but it is quite 
rigid and rugged. It does fill up the 
slot, though. 
The floppy disk and mouse options 

make it possible to put the Mach 20 
into just about any system that is 
completely full by pulling the floppy 
disk or mouse controller card that 
may already be in the computer. A 
completely full system with no 
mouse and a combination floppy/ 
hard disk controller may make life a 
little more difficult because some 

. thing will have to be removed to 
make room for the accelerator card. 
Although there may be some con 

cern that Microsoft is a relative new- 

comer to the 80286 accelerator 
board market, there is no need to 
worry. The card was put together 
with the help of Personal Computer 
Support Group, the same company 
that makes the popular Break 
through 286-8 and 286-12 accelera 
tor cards. Oust look on the Mach 20 
circuit board for the initials.) This 
union has resulted in an even better 
product in the Mach 20. 

Installing the Mach 20 
Putting the Mach 20 into a PC is 
similar to installing any other accel 
erator board. The 8088 is removed 
and replaced by a cable that connects 
to the Mach 20 board, which itself 
board contains number of jumpers 
for setting the cache options and 
mouse interrupt. The documenta 
tion is clear as to the settings and 
options available. The Mach 20 is 
easy to install because it is a half 
card. The memory and floppy disk 
controller must be installed before 
the card is put into the pc. The main 
problem is that the 8088-socket-to 
Mach 20 cable length is limited so 
the closer the board is located to the 
8088 socket the better. Having sep 
arate floppy disk and hard disk con 
troller cards will make installation 
more difficult since the disk cables 
have been moved, but it is possible 
and patience is all that is needed. 
Switching cables from an existing 
floppy disk controller to the Mach 20 
disk controller actually makes the job 
easier. 
The Mach 20 memory addition 

precludes the use of other memory 
on the motherboard and any EMS 
RAM cards that may be installed. 
However, the memory chips from 
these cards can usually be moved to 
the memory addition card. If the 
card memory is part of a multi-func 
tion board, then the RAM can be 
moved, the memory support dis 
abled, and the other peripheral sup 
port retained. 
Checking out an installed Mach 20 

also is relatively easy; either it works 
or it doesn't. Checking out the ca 
bling and card jumpers usually fixes 
things. If all else fails, take out the 
Mach 20, pop in the 8088 and call 
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Microsoft. The staff is very helpful, 
once you get through on Microsoft's 
support line. 

Performance 
The performance of the Mach 20 
varies depending upon its configura 
tion and the associated peripherals 
installed on the PC. The Mach 20 
without the memory addition runs 
about 60 percent to 80 percent the 
speed of an 8-MHz IBM PC/AT. The 
main problem is that although the 
Mach 20 memory cache is efficient, 
eventually an access must be made 
to the 8-bit memory found on the 
motherboard or a non-Mach 20 
memory board. 

Including the Mach 20 memory 
card makes a major difference. The 
Mach 20 plus memory card has es 
sentially the same performance as an 
8-MHz IBM PC/AT. Most peripheral 
adapters work at about the same 
speed, too, because they tend not to 
be limited by the bus bandwidth. 
Memory, hard disk controllers, and 
specialized coprocessors (e.g., 
graphic coprocessors) are the excep 
tion. A wider bus and higher band 
width always helps, which is one rea 
son to add the Mach 20 memory 
addition. The Mach 20 floppy disk 
addition has little effect because of 
the limitations of a floppy disk. 

Coprocessors are of little conse 
quence since the Mach 20 provides 
no possibility for adding 16-bit, AT 
compatible cards. Hard disks, on the 
other hand, can improve their per 
formance through the use of disk 
caching programs. The Mach 20 
works well with its disk caching pro 
gram and the effective performance 
of an XT's hard disk can be im 
proved. However, it will not be the 
same as an AT's hard disk. The disk 
caching program works with EMS 
memory, provided either by the 
Mach 20 memory addition or an 
EMS memory card such as the Intel 
Above Board. If better performance 
is needed, a second hard disk can be 
added with a faster seek time. The 
main problem is that the XT's hard 
disk controller performance cannot 
be increased and the data transfer 
rate of the disk cannot be changed. 
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Moving up to a real AT or going to a 
new motherboard that supports a 
16-bit disk controller is the only way 
to match an IBM PC/AT. 
The Mach 20 also performs well 

when an 80287 is installed since it 
runs on the same 16-bit internal bus 
as the 80286. There is no difference 
between it and an AT because, with 
the Mach 20 memory addition in 
stalled, floating point data is loaded 
from and stored to 16-bit memory. 

Compatibility 
The Mach 20 will be compatible with 
OS/2 when Microsoft supplies it. 
The main limitation will be the 
amount of extended memory. The 
Mach 20 is not capable of handling 6 
MB of extended memory at this 
time. However, it might be a good 
idea to look into a machine with 
greater capability if you need that 
much memory. The Beta version of 
OS/2 which is already available will 
not run on the Mach 20, but it also 
doesn't run on a PS/2 machine. Mi 
nor customization will be necessary, 
but Microsoft will undoubtedly pro 
vide it in due time. 

Most AT-compatible programs will 
run with the Mach 20. The main 
missing link is high-density floppy 
disk drives because most applications 
destined only for AT-class machines 
are distributed on 1.2-MB floppy 
disks. Luckily, the Mach 20 floppy 
disk controller addition handles this 
type of drive and you may want to 
buy one along with the Mach 20. 

Most PC-compatible products 
work with the Mach 20, but two 
types of programs cause problems. 
The first are copy-protected pro 
grams. Luckily these tend to be fol 
lowing the dinosaurs and alternative, 
non-copy protected programs are 
usually available. The second type of 
problem are communication pro 
grams. Early versions of Crosstalk 
will not work when the Mach 20 
cache is turned on because the 80286 
runs too fast. Turning the memory 
cache off, which can be done under 
software control, causes the Mach 20 
to run at about 8088 speeds and al 
lows programs like Crosstalk to run 
on the Mach 20 without modification. 

Fortunately, most programs, includ 
ing Crosstalk, have patches available 
that allow the programs to run at AT 
speeds. Most current programs have 
been written so that the speed differ 
ence is not a problem. 
The Mach 20's ability to switch 

from full speed to 8088 speed should 
let you run your existing programs 
as they run now or possibly faster. 
Trial-and-error is the only real test, 
but the Mach 20 should prevail well 
over 90 percent of the time. 

Summary 
Microsoft has a real winner here. The 
Mach 20 is one of the few products 
that can claim that it will run OS/2 
software without reservation. The 
modularity of the product also pro 
vides an upgrade path. Today, start 
with the accelerator card only for 
more speed. Tomorrow, upgrade to 
the memory board when you need 
EMS or if you want to move up to OS/ 
2. Add the floppy disk card if you need 
another slot or if you want to use a 
1.44-MB, 31/2-inch floppy disk drive. 
The total price for all three pieces 

is just under $1,000; about the same 
price of most other XT upgrade solu 
tions. And Microsoft products are 
usually heavily discounted. The 
Mach 20 does offer two things the 
others do not: incremental expanda 
bility and Microsoft support. If you 
can afford the upgrade and have the 
experience, go with a new 
motherboard. If not, consider the 
Mach 20; it's a solid product. § 

George Miller is a network sys 
tems analyst based in New Jersey 
with an interest in LANs, high 
performance computers, and 
graphic environments. 

Product Information 
Mach 20 Performance 

Enhancement Board 
Mach 20 Memory Plus 
Mach 20 Disk Plus 

$495 
$395 

$ 99 
Microsoft Corp. 
16011 NE 36th Way 
Redmond, WA 98073-9717 
(206) 882-8080 
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by P. L. Olympia, Ph.D. 
D.\'L\BASE QUERIES 

All About dBASE 

This is the first of a series of col 
umns that will provide tips and 
techniques for implementers of da 
tabase software on the Pc. Reader 
suggestions, comments, and ques 
tions are encouraged. 
In addition to his credits which 

appear at the end of this column, 
P. L. Olympia is the sysop of the 
Darwin BBS in Gaithersburg, 
Maryland; (301) 251-9206. HisBBS 
supports database programmers 
and LAN system integrators. 

I n this column, I'll cover the entire 
dBASE landscape, including tips 

and techniques in using dBASE, com 
patible compilers, and related prod 
ucts. Most of the time, I'll use the 
term "dBASE" in the generic sense 
(forgive me, Ashton-Tate) to include 
FoxBASE+, Clipper, Quicksilver, 
Front Runner, and Force III. I'll also 
describe how to create and use tools 
that extend the power of dBASE, as 
well as how to extract useful in 
formation from the format of dBASE 
files, information that the manual 
doesn't give you. 

Naturally, I also intend to discuss 
burning issues of the day, for exam 
ple, the raging debate about a lan 
guage standard for dBASE, and the 
work of the Standards Committee, 
which has representation from al 
most all vendors except Ashton 
Tate. Should the standards specifica 
tions come from competing vendors 
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or should they come from the grass 
roots of dBASE users? As I write 
this, some of us are hatching plans to 
establish a National dBASE Users 
Group, partly to help ensure that 
your voice is heard above the din of 
this debate. 

Quick Reviews 
From time to time, I'll review prod 
ucts, public domain or commercial, 
of interest to dBASE users every 
where. Ironically, some of the prod 
ucts which dBASE users find to be 
the most useful have nothing to do 
with dBASE per se. Take CTRLALT, 
for example. This marvelous public 
domain program written by Barry Si 
mon and Richard Wilson is a mem 
ory-resident program that, in my 
view, is the closest thing to a Pro 
grammer's Swiss army knife (and 
very compact at that). For starters, 
this program has many pop-up ta 
bles, including ASCII, hex, attribute, 
and color. It gives you the scan code 
of any key you press. IT you are a 
dBASE II programmer, you will find 
the hex table useful in writing pro 
grams that use Peek and Poke. 

CTRLALT is a handy tool for add 
ing graphic characters and boxes, 
not only to any dBASE menus and 
screens you design but also to docu 
ments you write. While its ASCII ta 
ble is on display, CTRLALT lets you 
pick off one or more characters from 
the table and insert those into the 
screen or document on which you 
are currently working. Its cut-and 
paste facility is ingenious and easy to 
work with. You have the option of 
including or removing a carriage re 
turn/linefeed (CR/LF) sequence at 
the end of each line that you "cut." 

When you "paste" the lines you've 
cut, you have a choice of a fast or 
slow insert mode to accommodate 
programs that cannot handle a fast 
keyboard. 
CTRLALT provides complete sup 

port for a dual-monitor system. It 
also gives you the facility to send 
control codes to your printer to 
change its print mode. And since 
CTRLALT is in memory at all times, 
you need not exit whatever program 
you're currently working on just to 
reset the printer. 
The one feature of CTRLALT that 

has saved me countless hours of agony 
is its ability to bring back DOS in situa 
tions when the machine seemed to 
hang so high that the only apparent 
alternative is to reach for the big red 
switch. You know the predicament 
only too well. You are testing a new 
program and suddenly your keyboard 
locks up; you have important data 
stored in your RAM disk; and if you 
power down now, all that data will just 
go to silicon heaven. What you 
wouldn't give to just have a few sec 
onds to save the data to a real disk! 
What to do? Reach for CTRLALT. 

It happened to me again just this 
morning. (If you are a FoxBASE + 
user you'll be interested in this 
story.) I had a FoxBASE+ compiled 
program that ran on a LAN subdirec 
tory under FoxBASE + multiuser 
runtime. When I copied everything 
to a local hard disk and ran the pro 
gram from there, the machine hung 
instantly. However, if I used the in 
terpreter rather than the run-time 
version, the program worked flaw 
lessly. It seemed to be a bug in the 
run-time version, but I wasn't quite 
ready to jump to that conclusion. To 
investigate the source of the prob 
lem would require a lot of trial and 
error, repeated machine lock-ups, 
and inevitable reboots; that is, if I 
didn't have CTRLALT. I soon found 
that the program would run if I didn't 
have the configuration file, CONFIG 
.FX. Clearly, there had to be a set 
parameter statement in that file that 
the FoxBASE + runtime thinks is 
fine on a LAN subdirectory but not 
on a local disk. I proceeded to com 
ment out each statement in the file 
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The dBASE Illproqramrninq choice: 

• 

I 

There's no question about it. dBase III is a fabulous product. 
The problem is, in order to unlock its incredible power, 

you have to do an incredible amount of programming. 
That's O.K. if you don't mind deciphering a manual 

that's as long as a Russian novel. Or wasting countless 
hours cranking out dull, repetitive code. But if you've got 
better things to do with your life (like spending time with 
users, or designing truly elegant applications) you ought to 
check out a remarkable application generator called 
Genifer" 

One more point. If you're not interested in our 
product, and just love churning out undocumented code 
yourself, do be careful with the manual. 

Just think what could happen if you drop it on your toe. 

II 
For beautiful, clean, well-structured dBASE III code, 
nothing can touch Genifer. 

You see, our unique application generator can create 
complete, custom-made applications in minutes. Which 
means you don't have to write one line of code! 

That's right. Genifer can produce your total application 
from start to finish. The main menu. Data entry screens. 
Detailed reports. You name it. What's more, Genifer is so 
incredibly flexible, you can customize, modify, or add to 
your applications in minutes. Not days or weeks. 

Just how good is our product? Well, InfoWorld said, 
"Genifer creates programs that are more clearly written 
than most of the code we've seen produced by human 
dBASE III programmers." 

But don't take their word for it. Or ours. See Genifer 
for yourself at your dealer. Or call us toll-free for reviews, a 
free brochure, and more. 

We think you'll agree. Between a very big manual and 
a little stroke of genius, the choice is really automatic. 
Call: 1-800-631-2229 In CA: 1-800-541-3366 

Genifer. 
For dBASE III applications the easy way_ 

1029 Solano Avenue, Berkeley, CA 94706 (415) 527·1157 Telex: 176609 
Trademark/Owner: Genifer/Bytel. dBase IIl/AshtonTate. {;Copyright 1987 Bytel Corporation. 



and used CTRLALT to bring back 
DOS each time the machine ap 
peared hopelessly hung. As it turned 
out, the offending statement was: 

comes with the assembly language 
source and outstanding on-disk docu 
mentation. It, like all other public do 
main and shareware programs I will 
describe here, is available from most 
bulletin board systems, including my 
DarwinBBS. 

dBASE File Recovery 
Reconstructing damaged dBASE 
files is becoming a hot issue again. 
Damaged files are caused, more of- 

EXCLUSIVE = OFF. 

FoxBASE + runtime will not allow 
you to use a database resident on a 
local hard disk unless EXCLUSIVE 
= ON, which is the default state. 
CTRLALT is a 3K executable file 

that uses less than 7K of RAM. It 

TASKVIEW 
ROCK SOLID 

MULTITASKING! 
Packed with the power you need, TASKVIEW takes you beyond 
the limits ofDOS. 

• Communicate while you edit 
• Compile while you print 
• Load up to 5 megabytes of programs 
• Manage resident utilities 
• Time-slice multiple jobs 
• Cut & paste between programs 

TASKVIEW lets you load up to 10 of your favorite applications and 
switch between them at a keystroke. They can even continue to 
run while you work on something else! TASKVIEW is the BEST 
multitasker you can buy. Just ask our customers. 
"Thanks for a wonderful product!" 
"TASKVIEW is the only multitasker I own which runs efficiently & 
correctly both on my Zenith Z-151 ... and on my Orchid 286e ... I 
also have DoubleDOS, DESQview, TopView, Windows, and Concur 
rent PC-DOS". 
"Fantastic! What DoubleDOS, MS-Windows, and all the other 'stuff' 
should have been!" 
"My BBS is now up 24 hours, 7 days a week thanks to TASKVlEW." 
"Thanks! I needed that!" 

TASKVIEW requires an IBM PC, XT, AT or Jr compatible, and PC 
or MS DOS 2.x to 3.x. To get your copy, call toll free: 

(800) 367-0651 
or send $79.95 + $3.00 S&H ($8.00 IntI.) to: 

~ 
•. Sunny Hill Software 

PO Box 55278, Seattle, WA 98155-5278 
For more information call (206) 367-0650 
DoublcDOS trademark Softlogic Solutions. Concurrent PC-DOS reg. trademark Digital Research Corp .. :\15 Windows 
trademark Microsoft Corp" m:SQview trademark Quarterdeck Office Systems. Inc. 'lopview trademark lB.\! Corp 
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ten than not, by user carelessness. 
(Consultants just love to blame us 
ers, don't they?) Most of the dam 
aged files I've had to reconstruct be 
came damaged when users simply 
power down the computer when 
they leave their desks without giving 
dBASE a chance to flush its buffers 
and close its files. Of course, the 
length of time that a dBASE file is 
open in a typical application system 
only helps to compound the problem. 

When a system shows signs of file 
damage, the culprit may be cor 
rupted index files rather than dam 
aged DBF files. A corrupted index 
file is indicated by error messages 
such as "EOF encountered" or 
"Record out of range." The pre 
ferred way to rebuild the index file is 
not to use the REINDEX command 
but rather the INDEX command 
where the key expression is speci 
fied again. REINDEX assumes, al 
though not always correctly, that the 
key expression stored in the index 
file header is undamaged. Clearly, if 
the file header is corrupt, no amount 
of REINDEXing will correctly re 
build the index file. 

The ever-present possibility of in 
dex file corruption should be taken 
into account in applications coded us 
ing dBASE-compatible compilers. It 
is always good practice to include a 
function for rebuilding index files in 
every compiled application. The 
problem is less severe with Quicksil 
ver, which maintains complete file 
compatibility with dBASE, since the 
index files can always be rebuilt us 
ing dBASE. It is most severe in 
FoxBASE + Runtime and Clipper 
Autumn '86 version, where the user 
does not have the ability to rebuild 
index files without a utility function 
or program. Note that the Clipper 
Summer' 87 version (presumably re 
leased by the time you read this) will 
give you a choice of dBASE or Clip 
per index file formats. 

The most common type of dBASE 
file damage is corruption of the data 
base file (DBF). Typical DBF prob 
lems include damaged header 
records, shifted data and embedded 
end-of-file (EOF) characters, or nulls 
in the file. A file with a corrupted 
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header record is one that dBASE 
may no longer recognize as its own 
(the dreaded "not a dBASE III file" 

. message, guaranteed to get your 
adrenalin going), or one where the 
DBF structure definition is scram 
bled or gone. Embedded EOF char 
acters also generate the "EOF en 
countered" message. In a file with 
shifted data, parts of one field or 
record spill over into the next. 

In 1984, I wrote a public domain 
program called DB3FIXPO, which 
has since served me and many others 
well in recovering damaged files with 
corrupted headers or shifted data. 
DB3FIXPO is primitive compared to 
a new program code-named TIE 
(short for Take It Easy), the best 
dBASE file recovery program I have 
seen so far. 

TIE is very easy to use and takes a 
visual approach to data recovery. 
You can shift data by bytes, records, 
or clusters; automatically find good 
records; pull any good records any 
where on the disk; and adjust the 
DBF structure definition to fit the 
data. Naturally, it can also rebuild 
the DBF structure. TIE is a commer 
cial program that is likely to be re 
named when it is released in the near 
future. It is the only dBASE file re 
covery software you'll need. I rec 
ommend it highly. 

TIE was written by Keith Mund of 
Ashton- Tate. Keith is the same 
smart fellow who wrote SAY2FILE, 
a public domain program that redi 
rects the output of the dBASE 
@ .. SAY command to a file. I use 
this program to capture screens of 
dBASE applications for inclusion in 
the system documentation and for 
making slides for use in training 
seminars. 

And Now A Few Techniques 
In the course of debugging a pro 
gram, you are always faced with 
temporarily disabling (commenting 
out) a block of code. The usual ap 
proach is to turn each line into harm 
less comment by adding an asterisk 
at the beginning of each line. Then, 
when you are done debugging, you 
modify each line again by removing 
the asterisk. That's a lot of unnec- 
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essary work. 
All you really need to do is sur 

round the block of code with an IF 
.F.-ENDIF pair, like this: 

IF.F. 
* All executable 
* statements inside 
* this block are 
* disabled 

statements ... 
ENDIF 

Then, you just need to remove (or 
comment out) the IF -ENDIF pair if 
you want the block of code to be exe 
cutable again. Of course, you may 
also use DO WHILE .F. instead of IF 
.F. (and ENDDO to terminate that in 
stead of ENDIF). 

I use this technique to include ex 
tensive documentation, including re 
vision history, file structures, index 
expressions, and work-area descrip 
tions, at the beginning of each pro- 

If You Have Turbo C You Have 
Half Your C-Programming Vehicle 

Interactive Debugger - Our 
debugging facilities include split 
screen (code in upper portion, 
dialog in lower), breakpoints 
(sticky, temporary, line/function, 
directed), display of structures and "!,'!!,J~,.,","lii''''' .. _,"""",_"", __ 
execution of any expression (even those 
involving macros), function traceback 
with arguments, watch expressions and 
watch conditions (watchpoints). Our 
watch expressions can be structs or 
arrays. We catch out-of-bounds pointers! 

Turbo C is a great compiler but there is 
one vital cog missing-debugging. 
Without it, you have to spend an awful 
lot of energy to go a short distance. .. 

Gimpel Software's C-terp, long tecog~ 
nized as the leading C interpreter, po}\' 
fully supports Turbo C with com 
plete compatibility guaranteed. 

No Toy-Full K&R with ANSI enhance 
ments. Multiple-module with a built-in 
automatic make. It has virtual memory 
option (with optional direct use of ex 
tended memory) and a shared symbol 
option for those big programs. It supports 
graphics, dual displays and the EGA 
43-line mode. 

Links to external libraries - (both code 
and data, automatically) which can call 
back to interpreted functions. Function 
pointers are compiler compatible. 

100% Turbo-C compatible.-Same 
header (.h) files, data alignment, bit field 
orderings and preprocessor variables as 
your compiler. We link in your com 
piler's library. 

Our reconfigurable editor-is multifile 
and comes with a configuration script to 
mimic Turbo's editor. 

The missing wheel that will 
turn your half-cycle into a bicycle 

C-terp 
Order C-terp today! 

Call (215) 584-4261 

Introductory Price for Turbo C-terp: 
$139.00 

VISA, MC, COD-3D day money back 
guarantee 

C-terp Version 3.0 is also available for the 
following compilers: 
Microsoft, Lattice, Aztec, C86, and Mark 
Williams ($298) and Xenix ($498). 

~~~t~ ga !~illrnl~ 
~ Collegeville, PA 19426 

Cvterp is a trademark of Gimpel Software. and Turbo.C of 
Borland International. 
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Continued from page 33. 

Listing 1. A turbo program using I/O routines. 

ax, ca : stack _seq! ss,ax 
ax, ce :data seq 
ds, ax - 
ax, CB :extra seg 
es/ax - 

y~~~~u~~. S~~~r:~~S ~e~ent values in typed constants so they can 
b. retrieved when proqram returns from protected mode.} 

b~!~a seq: -dseQ'; 
extr~ seq:-d.seg; 
stack-seq :-sseq: 

end: - 

~~~~:U~~r;:~~_:~~~-{~~; so they CaJ'I he replaced on return to 
real mode.) 

beqin 
~::~~-3~g~;=E~~fl!:ll ~ 

end: - 

~rocedure set cmos for shutdown; sg~Sj~:~: ~~t~~ ~;~~~eaaa~:;st~~tt~l;ng~o~~~.~roqram back to 
begin 
po,t($70l '-1of' lnllne4$eb/ OO~; {delay to make aure output finished, as in BIOS} 
~~fi~;(U~i 8gi; {delay} 

end; 

Imoy ax, seO"'ent (bp 1 ! mav dx,16 ; move seqment over 4 bits 
mul dx 
add ax, offset [bpJ; add offset and send 
ade dl 0 ; carry bit to dl 
:~~ ~I~E1 ;:~ ~ ::~: ~:~~t~ 

~~h~d~~c!~~~~_~~f:; ug the GOT with the descriptors z-e qu Lr-ed by 
Int 15, function 89. ther descriptors are set as needed.) 

var a24v:integer; a24b:byte; 
beqin 

{I GOT alias 

{2 IDT alias 

U ~~f~ada:;~~~~~~rl 
{5 Stack descriptor} 

U ~~~ g~~~r~~tor I 
(S bios data segment $40) 

y~~~d~~et~:t~~~~~U~~o;d~~ory location with the address of the 
code to be jumped to upon return from the real mode , ] 

begin ~:~:!lgg~g; 1~~1 ;:~;:J~rotected_mode_exitPoint) +1; 
and; 

~~~k::u8023~t~?~~~~;~~:A mode.} 
I).gin 
:i~~rH~j:;;~;~e; 
save-seqsT 
set. Cmos for shutdown; 
sl~'tJ~cie~~~n;~~~; "intr" rocedure here since BIOS kills BP.) 
nline j {do interrupt Y5h, funct.Lon 89h to get to protected mode} 

i g;~$~g~ ~~~ ~:~~ l (load address of GOT into es:si) 
be'Idt' mov si, ofs (qdt) ! bl/ 60/ mov bh,60t bh,bl contain new location for} 
b3/ 10/ mov bl, lOA hardware interrupt vectors} 
$~~ ~~(; T~~ ~h19 ) ~~n:A!(U~i~&8L d!:~~is int mask to allow kbd and timer ints.} 

end; 

~;~~t~r~o~~_f:~!fS~emonstrates protected mode operation of I/O rtns.} 
var "In:strinqI80];x:inteqer; 

~€~~d~i~s~~~ t q~E~~~~ -;~ i te In • } 
beqin 

clrscr; 
~~I~~rJ1: ~iCC2-1E TO PROTECTED MobEI.·): 
writeln; 

end; 

~€~~d~;:dr~ft _keyboard _ io; 
begin 

write('Enter your name: '); 
readln (In); 
for x:-l to 5 do 

writeln (' , , In) ; 
writeln; 

end; 

l~~d~f:k t~i&rdiSk: 
var f:text;x:inteqer; 
beqin 

qoto real: :;;i;~(I: ~~~~~~~~, r~ real mode.'); 
rewrIte (f); 
f~~t~~!!i ~~ii8IaJ'writinq to file.'); writeln; 
write In (f,' Hello'); 

;;Y~:I;)(i switching back to protected. mode.'); 
en~~to _protected; 

bey~gto protected mode and do tests.} 
go£~~r~~~~;~dio; 

t.estxeyboaYd 10; 
t.est-disk; - 

en~~to_real; {BE SURE to return to real mode before exiting.} 

yrocedure Ret int routine addrs; ~tH !6+.} lOS' ana hardware interrupt routine addresses needed to 
beqin 
i~~~ti2f,'i:~~if:~~x); 1~~~~t6g~ ~~~~~!~n v!j5~roe~lee~~o~er5 1~iR:~j J 
video ofs :-result .bx; 
~!~~~;~~ ;:n~l!~ .es; 
intr($21,result.ax); {call OOS function $35. qet vector lA (timer)} 
t.ime ofs :-result .bx; 
resuit .ax:-$3508: 
intr ($21, result. ax); {call DOS function $35. qet vector 8 (timer int)} 
timer int ofs :-result .bx; 
resul't" .ax1'"-$3516; ~~~~~,~.'~i~~':;.;;~lL~~711 DOS function $35. qet vector 16 (keyboard» 
result.aX":-$3509; 
intr ($21, result .ax); {call DOS function $35. qet vector 9 (kybd int» 
kbd int ofs r=z-e s u Lt, .bx; 
res'tI'lt .jrx :-$351c; 
intr($21,result.ax); {call DOS function $35. qet vector lC (user tick)} 
tick ofs:-result.bx; 
resuI"t .ax:-$3515; ~~;;J~~;' ~1~~':;.;:~lL~~~11 DOS function $35. qet vector 15 (cassette» 

end; - 

Yi~~~~~: £~d£~~:g:ith standard AT bios code. You must find 
t.he correct address for this code on your AT.) 

begin 
i~~~1~if;;~~Ii~~x); Ic!fI 5gs~u~~~~~t$3;yet vector" function} 
eqa ofs :-result.bx; 
eqa -s8Q:-result.es; 
{se't" new ve~tor to this code ~ ~::~li:~~:~~ggg; {u** a dress of int 10 code in your AT's ROM.} 

1~~~1t~f.'i;s~iU~ tc!~i figs~u~~~~~t$2;jet vector" fUnction} 
ond; 

~~~~d~l~s f~~Ja~~_~:: EGA's code.) 
beqin 
rosult.dx:-eqa ofs; 
i::~l~::;';:$¥~~g~~" { $25 in An requellts "set vector" function) 
intr($21,result); {call DOS function $25) 

end; 
[unction OK:boolean; 
var ch:char; 
b.qin; 

clrscr; 
writeln; 
:~if:I~ r :'~~itS~~i~ROT~7i~98~9~7 DEMONSTRATION'); 
writeln; 
:iI~:l~ I: t& ~~lfco~~~;er rgg~i:i~:f~e E!~ ~ft~ ~~~ ~~e y~~~P;~~tefu~uT~:~t;); 
write!n ' instructions an~ reasons for this modification are contained in'}: 
writeln ' the EGA sidebar of this article. Press "YO" to continue execution'); 
write ('of this program, or "N" to abort: '); 
read (kbd, ch); 

enif ch in ['Y','y'l then OK:-true else OK:-false; 

begin {main routine) 
scr_n check; 
if OK Then 
beY~ndle eqa; () 
qet int-routine addrs; 
setUp iat; _ ~~t.~~;~~;; 

enifTx_back_eqa; {} 
writeln;writeln('Proqram complete. !.ack to real mode.'); 

end. 

{10 Dos data segment $50} 
{11 Video segment for EGA) 
{1600 mono display buffer. 
{lIOO eGA display buffer} 
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gram-all without having to use a 
single asterisk. For example, 

IF . F. 
MIPSMAIN.PRG 
by -p.o. 
Revision history: 

DBFs used, structures 
and work area: 

NDX files and key 
expressions 

ENDIF 

The technique also is useful when 
you want to protect a block of code 
from Clipper. Everyone knows that, 
theoretically, you can force Clipper 
to ignore a set of statements by sur 
rounding it with IF CLIP 
PER-ENDIF. Everyone also knows 
that, sometimes, Clipper insists on 
parsing commands inside that block, 
resulting in irrelevant diagnostic 
messages. The solution is to use the 
TEXT - ENDTEXT pair inside the IF 
.F. block. For example, 

IF . F. 
TEXT 

commands here are 
free from Clipper 
parsing 
... statements 

ENDTEXT 
ENDIF 

Speeding Up Your Code 
Most people will tell you that you can 
speed up your dBASE code by re 
moving comments, abbreviating 
commands, and getting rid of inden 
tation. That may be true, but remov 
ing comments and indentation are 
too high a price to pay to speed up 
your code. I don't recommend it, and 
in any case, they are immaterial 
when you use a compiler. 

There are better ways to get fast 
executing programs: 

• Keep the number of files in a 
subdirectory reasonably small, 
that is, keep your subdirectory 
uncluttered. You don't have to put 
all your PRGs, DBFs, and NDXs 
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into one subdirectory. Indeed, 
most of the time you'd probably 
want them separated. 

• Defragment your disk periodically 
so file sectors are located in 
contiguous areas of the disk and 
the software does not have to 
work so hard reading and writing 
data. You can use commercial 
defragmenters such as Disk Opti 
mizer, Mace and Norton, or 
shareware programs like DOG, 
SST, and Desk Commando. 

Removing 
comments and 
indentation are too 
high a price to pay 
to speed up your 
code. 

• Use a disk cache. Note that Fox 
Software warns you that using a 
cache with FoxBASE+ 2.0 actu 
ally slows down the program. 

• People tell you to eschew the LO 
CATE and CONTINUE commands 
in favor of the FIND and DO 
WHILE commands. It is still good 
advice. The latter need not read 
the whole database just to dis 
cover there are no more desired 
records to process. For the same 
reason, stay away from the SET 
FILTER TO command whenever 
you can. Although it is a very nice 
command because it saves you a 
lot of coding, it is inefficient. Be 
hind the scenes, dBASE performs 
the slow LOCATE and CON 
TINUE commands when you say 
SET FILTER TO. 

Well, that should give you some 
idea of the topics I'll explore in this 
column. I'll continue this discussion 
next time. § 

P. L. Olympia, Ph.D., is a scien 
tist with a doctorate in Chemical 
Physics. He is better known as "Dr. 

dBASE" and is coauthor of the book 
dBASE Power: Building and Using 
Programming Tools, soon to be pub 
lished by Ashton- Tate. 

Product Information 

Clipper, Winter '86 $695 
version 

Nantucket Corp 
12555 W. Jefferson Blvd. 
Los Angeles, CA 90066 
(213) 390-7923 

CTRLALT.ARC 
public domain; written by 
Barry Simon and Richard Wilson, 
Available from most BBSs 

Disk OPtimizer $59.95 
Softlogic Solutions, Inc. 
One Perimeter Rd. 
Manchester, NH 03103 
(603) 627-9900 

FoxBASE +, Version 2.0 $395 
Fox Software, Inc. 
27493 Holiday Lane 
Perrysburg, OH 43551 
(419) 874-0162 

Front Runner 
Apex Software 
4516 Henry St. 
Pittsburgh, PA 15213 
(412) 681-4343 

Mace Utilities 
Paul Mace Software 
400 Williamson Way 
Ashland, OR 97520 
(503) 488-0224 

Norton Utilities 
Peter Norton Computing, Inc. 
2210 Wilshire Blvd. #186 
Santa Monica, CA 90403 
(213) 453-2361 

Quicksilver, Version l.Oc 
Wordtech Systems, Inc. 
P.O. Box 1747 
Orinda, CA 94563 
(415) 254-0900 

T.I.E. 
by Keith Mund to be marketed 
by Ashton-Tate. Not yet released 

$99 
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by B.J. Hall and Michael Cherry 
LAXSCAPE 

Creating Remote 
Workstations 

O ne of the most common re 
quests that we get is to 
connect remote worksta 

tions to a local area network (LAN). 
By definition, a LAN connects work 
stations, printers, and file servers in 
a relatively small geographic area. 
Usually, this area is a single building 
or a single campus. It is not always 
practical to keep all the LAN users 
within the geographic confines dic 
tated by the selected LAN topology. 
Sometimes, users need to travel 
away from the confines of the LAN, 
but still communicate with other us 
ers of the network. 
For example, a company that we 

work with in Denver uses a LAN for 
electronic mail. Company engineers 
travel to field sites around the 
United States. The engineers in the 
field use a modem with a Compaq 
portable computer to call up a mo 
dem on the LAN and, once the com 
munication link is established, log on 
to the LAN. 

There are essentially two ways 
that a remote workstation can con 
nect to the LAN: (1) program execu 
tion occurs at the remote worksta 
tion or (2) program execution occurs 
at the LAN. The major difference be- 
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tween the two is where the program 
execution occurs. 

Execution at the Remote 
Workstation 
Remote workstations can be con 
nected to a LAN so that the pro 
grams to be executed will run in the 
remote workstation. To do this, a se 
rial port is installed in a file server 
and is connected to an external mo 
dem via an RS-232 cable. Similarly, 
the remote workstation (PC) is con 
figured with a serial port and an ex 
ternal modem. This connection is 
shown in Figure 1. Note that on 
some networks the serial port for 
the file server could be installed in a 
bridge workstation on the LAN. 

The network operating system 
has to be set up to recognize the se 
rial port in the file server for remote 
configuration. With Novell Net 
Ware, this means running the AR 
CONFIG.EXE program to configure 
NET$OS.EXE. 
In addition, a shell has to be cre 

ated to run on the remote worksta 
tion. The shell will usually be config 
ured with an ID string, baud rate, 
communication port, modem type, 
and a phone number to call. Gener 
ally, the shell will be put on a boot 
able disk that contains the system 
files and set up with an AUTOEXEC 
.BAT file to automatically invoke the 
shell. 
Configuration of the network op- 

erating system and the shell is not 
difficult, but a few tips will make it 
easier to maintain. First, write down 
the configuration choices you make. 
Second, as configuration parameters 
are often case-sensitive, always en 
ter them the same way, such as all 
upper case, for both the network op 
erating system and the shell. 

Because of the speed of data 
transmission, the remote connection 
made in this manner will be consider 
ably slower then a local workstation. 
Consider the case where a remote 
user has made the modem connec 
tion to the LAN. Now the user needs 
to log on to the network by execut 
ing the logon program. As execution 
of the logon program will occur at 
the remote workstation, the first 
thing that will happen is that the 
logon program will be "downloaded" 
or transferred from the file server to 
the remote workstation. 

This is exactly what happens with 
a local workstation, except that the 
transfer speed between the file 
server and the local workstation is at 
2.5 megabits per second (Mbps) 
(with Arcnet). 
The transfer speed between the 

file server and the remote worksta 
tion is restricted to the speed of the 
modems, typically 2400 bits per sec 
ond (bps). This means it can take sev 
eral minutes just for the file transfer. 
Once downloaded, the program will 
execute at the speed of the local 
workstation which is relatively fast, 
but the next task to be executed will 
have to be downloaded from the file 
server to the remote workstation. 

There are ways to get around this 
limitation. First, you can get faster 
modems, however experience has 
shown that the actual throughput of 
these modems is dependent upon the 
quality of the phone lines. Second, 
you can keep some of the executable 
files on the remote workstation so 
that only the data has to be down 
loaded. This requires a hard disk in 
the remote workstation. 

We have generally found this ap 
proach to be a less than satisfactory 
means to connect remote worksta 
tions. As a general rule, we connect 
remote workstations by allowing 
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ALL SALES ARE MADE SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. A COPY OF THIS WARRANTY IS AVAILABLE FREE, ON REQUEST. 

S100 EPROM PROGRAMMER 
OUR NEWEST DESIGN, FOR FAST EFFICIENT PROGRAMMING OF THE 
MOST POPULAR EPROM'S ON YOUR S100 MACHINE. COMES WITH 
MENU DRIVEN SOFTWARE THAT RUNS UNDER CP/M 2.2 (8 INCH). PC 
BOARD SET CONSISTS OF (S100) MAIN LOGIC BOARD REMOTE 
PROGRAMMING CARD AND SIX PERSONALITY MINI BOARDS FOR 
2716, 2532, 2732, 2732A, 2764, AND 27128. SOLD AS BARE PC BOARD 
SET ONL Y WITH FULL DOC. SOFTWARE FEA TURES "FAST" 
PROGRAMMING ALGORITHM. FOR Z80 BASED SYSTEMS. 

128K S100 STATIC RAM/EPROM BOARD 
JUST OUT! USES POPULAR BK X 8 STATIC RAMS (6264) OR 2764 
EPROMS. FOR 8 OR 16 BIT DATA TRANSFERS! IEEE 696 STANDARD. 
LOW POWER. KITS ARE FULL Y SOCKETED. FULL DOC AND 
SCHEMATICS INCLUDED. 24 BIT ADDRESSING. 

$5995 $21900 NEW! 
BARE PC BOARD 
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DISKETTE WITH SOFTWARE. 

128K RAM KIT 128 EPROM KIT 
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150 NS ADD $10 

BLANK PC BOARD 
WITH DOCUMENTATION 
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ASSEMBLED AND 
TESTED ADD $50 

256K S-100 SOLID STATE DISK SIMULATOR! 
WE CALL THIS BOARD THE "LlGHT-SPEED-100" BECAUSE IT OFFERS 
AN ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE 
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE. 
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speed of up to 7 to 10 times on Disk 
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1 MEG" S-100 SOLID STATE DISK SIMULATOR! 
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AN ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE 
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE. 

FEATURES: * 1 Meg. on board, using +5V 256K 
DRAMS. (With Parity) * Uses new Intel 8203-1 LSI Memory 
Controller. * Requires only 4 Dip Switch 
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LS 100 II 
NEW! 

ZRT-80 CRT TERMINAL BOARD! 
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FEATURES: 
* Uses a Z80A and 6845 CRT 

Controller lor powerful video 
capabilities. 
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* 3 Terminal Emulation Modes which 
are Dip Switch selectable. These 
include the LSI-ADM3A. the Heath 
H-19, and the Beehive. 

• Composite or Split Video. 
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Inverse Video Capability. 
• Small Size: 6.5 x 9 inches. 
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7 )( 9 Character Matnx. 
Requires Par ASCII keyboard. 

A&T 
ADD 
$50 

(COMPLETE KIT, 2K VIDEO RAM) 

OUR BEST 
SELLER! 

BLANK PCB 
(WITH CP/M" 2.2 

PATCHES AND INSTALL 
PROGRAM ON DISKETTE) 

$5995 
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FOR 8 IN. SOURCE DISK 
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Digital Research Computers 
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execution of the programs that the 
remote workstation wants to use at 
the LAN. This approach will be dis 
cussed later. 

External Versus 
Internal Modems 
In equipping remote workstations, 
we prefer external modems. An ex 
ternal modem has lights that can be 
readily observed. This is handy for 
troubleshooting communication 
problems since you can monitor the 
activity (for example, when the mo 
dem goes off hook). This is especially 
true when the remote user is not 
used to working with modems, and 
you have to troubleshoot problems 
over the phone. Further, it is often 
hard to hear the speaker of an inter 
nal modem once it is installed in a 
personal computer. 
Note also that some 1200/2400- 

baud modems do not use the same 
method to handshake. Some modems 
use the CCITT V.22 standard and 
some use the Bell 2400 standard. The 
bottom line is that some modems will 
answer, but not "sync" up and make a 
connection. Some modems success 
fully handle both handshakes. 

Our recommendation is to either 
use the same modem manufacturer 
at both the communication server 
and the remote workstation. An easy 
way out is to stick with Hayes and 
avoid the cheaper clones. 

Execution at the LAN 
In the second method, a remote 
workstation executes the programs 
on the LAN, essentially "watching" 
the execution. For this to work, it is 
necessary to have a workstation on 
the LAN on which the remote work 
station can run its program. This 
workstation, typically called a com 
munications server or "cornm 
server," will have a serial port, and 
an external modem connected by an 
RS-232 cable. The remote worksta 
tion (PC) will be set up as before, 
with a serial port and an external 
modem. This connection is shown in 
Figure 2. 

The network operating system 
does not have to be changed for this 
remote configuration. The communi- 
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Local 
Workstations 

Remote 
Workstation 

Figure 1. Remote workstation runs programs downloaded from 
the host file server. 

"0 
•• 0 

0•• Local 
Workstations 

Remote 
Workstation 

Figure 2. Remote workstation runs programs on a host workstation 
connected to the LAN. 
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cations server generally looks like 
any other workstation on the LAN. 
The communications server will exe 
cute software such as Carbon Copy 
or PC Anywhere, as will the remote 
workstation. 

In the case of Carbon Copy, the 
CC program is run on the comm 
server and the CCHELP program is 
run in the remote workstation. The 
software will have to be set up cor 
rectly at both ends. The most critical 
parameters to match are: baud rate, 
modem type, and passwords. Again, 
record the configuration choices you 
make and store them where you can 
find them when you need them. Also 
enter the configuration parameters 
the same way, such as all upper case, 
for both the communication server 
and the remote workstation. 

Even though the data transmis 
sion speed between the remote 
workstation and the communication 
server is slow, the throughput is of 
ten acceptable at baud rates of 2400 
and above. This is because execution 

actually occurs on the LAN itself. 
Again, consider the case where a 

remote user has been connected to 
the communication program in the 
comm server. Now, the user needs 
to execute the logon program. The 
logon program is transferred from 
the file server to the comm server at 
the speed supported by the local area 
network topology. The logon pro 
gram will execute in the communica 
tions server, and Carbon Copy will 
let the remote user watch the execu 
tion. The only "data" travelling 
down the communication line is the 
screen output and keyboard input. 
We recommend this approach for 
connecting remote workstations be 
cause throughput at the remote 
workstation is significantly better. 

There are several ways to imple 
ment the hardware of a comm server 
on a LAN. The first way is simply to 
place a personal computer on the 
LAN with a modem connected to the 
pc. This is easy to implement and 
reliable. The disadvantage is a local 

SIXTEEN MEGABYTES 
IN ONE SLOT 

That's right! 
The PC Tech Sixteen Megger board gives you 16 Megabytes of 
fast Dynamic RAM in a single slot. 
The Sixteen Megger works in the IBM PC/XT/AT and compatibles 
at all speeds from 4.77 to 10 Mhz. 

On an XT, the Sixteen Megger can be 
used as 8 bit wide, bank switched, 
expanded memory. 
On an AT, the Sixteen Megger is 16 
bits wide and can be used as ex 
panded or extended memory or a 
combination of the two. 
The Sixteen Megger comes complete 
with software for the Lotusnn 
tel/Microsoft Expanded Memory 
Specification, as well as a fast 
memory disk program and an exten 
sive diagnostic program. 
Priced from $705 for 2 Megabytes to 
$4,995 for a full 16 Megabytes. Four 
and Eight Megabyte versions are also 
available. 
Another smart idea from PC Tech. 
Still available: The Four Megger, four 
megabytes of expanded memory on a 

~Lf'JL: "'d~::;:~;~: ~~ ~~041 \3~lfU (612) 345·4555 
Designers of the X16 and Other Fine Computer Products 
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workstation must be dedicated to 
the remote users. Also, people at the 
local site can watch the remote users 
job executing on the local worksta 
tion monitor, and if some one 
presses Alt-Ctrl-Del on the local 
workstation when a remote user is 
connected, the remote session will 
be abnormally terminated. 

Another way to implement a 
comm server is to use a special box, 
such as the J&L Chatterbox. The 
Chatterbox is essentially one to four 
personal computers (less monitors 
and keyboards) and associated LAN 
interfaces and modems, in one case. 
The modems can be internal plug-in 
modem cards or external modems 
connected to the serial ports that are 
provided. 

The advantage of the Chatterbox 
is that it can be configured for up to 
four users (which requires four net 
work interface cards and network 
connections), and there are no moni 
tors or keyboards. Thus users do not 
perceive the Chatterbox to be a 

IS NOTHING 
SACRED? 

Now the FULL source code for TURBO Pascal is avail 
able for the IBM-PC! WHAT, you are still trying to debug 
without source code? But why? Source Code Generators 
(SCG's) provide completely commented and labeled 
ASCII source files which can be edited and assembled 
and UNDERSTOOD! 
SCG's are available for the following prod 
ucts: 
_ TURBO Pascal ver 3 (IBM-PCr .. $67.50 
_ TURBO Pascal ver 3 (Z·80r. . .$45.00 
_ CP/M 2.2 . . $45.00 
_ CP/M 3 . . $75.00 

• A fast assembler is included free! 

"The darndest thing I 
ever did see. " 

Pournelle, BYTE 

"I have seen the original 
source and yours is 
much better!" 

Anonymous, SOG VI 
The following are general purpose disassem 
blers: 
_ Masterful Disassembler (Z-80) ... $45.00 
_ Masterful Disassembler (IBM-PC) .$47.50 
_ UNREL (relocatable files) (8080) .$45.00 

VISA/MC/check Shipping/Handling $1.50 
card # Tax $ __ 
expires __j__ Total $ __ 

All products are fully guaranteed. Disk format, 
8" 0 5" 0 type. _ 

C.C. Software, 1907 Alvarado Ave., Walnut 
Creek, CA 94596, (415) 939-8153 

CP/M and TURBO Pascal are trademarks of Digital Research & Borland Int. 
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wasted workstation. The disad 
vantage is that the Chatterbox case 
is poorly constructed; the frame is 
easily bent and can be damaged in 
shipment, and the plug-in cards do 
not fit well. 

The processor cards that install in 
the Chatterbox have switches on the 
back of them. Unfortunately, these 
switches interfere with the installa 
tion of the cards in the Chatterbox. 
Another disadvantage of the Chat 
terbox is that it is slow. J&L is work 
ing on a 286-based processor, and 
while this improves execution speed, 
the boards have the switches in even 
worse locations. 

Here are some Chatterbox instal 
lation tips. Often, screwing the pro 
cessor and network interface cards 
into the backplane of the Chatterbox 
causes the cards to slip out of the 
expansion slot of the motherboard. 
Unfortunately, leaving the cards 
loose can be equally troublesome. 
The basic problem is that the frame 
of the Chatterbox is too short, and 
the cards have to be bent to fit. Our 
remedy is to remove the mother 
board, and install spacer washers un 
der it. Slightly raismg the 
motherboard will allow anchoring of 
the cards in the expansion slots. 

To test the setup of the Chatterbox 
you can put a monitor card in with the 
processor cards and network interface 
card. This will let you watch the start 
up of the comm server. Our installers 
always take a monitor card with them, 
then when everything tests out cor 
rectly, they remove the card and close 
the Chatterbox. 

It is important to note that the 
Chatterbox does not have any disk 
drives. It boots onto the network 
through the use of boot PROMs. The 
boot PROM installs on the network 
interface card, which permits the 
"diskless" workstation to boot itself 
and connect to the file server. 

Boot PROMs are readily available 
for most network interface cards 
from the interface vendor. They are 
specific to both the network operat 
ing system and the network inter 
face card, so do not assume that they 
are interchangeable. For example, a 
boot PROM for a 3Com Etherlink 
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card will probably not work with a 
Micom Interlan Ethernet card. And a 
Novell NetWare PROM for Arcnet is 
different from one for Ethernet or 
Token-ring. Check on the availability 
of boot PROMs when designing the 
network since not all LAN interface 
card manufacturers have them. 
To work with boot PROMs on a 

Novell network it is necessary to run 
a program called DOSGEN. This cre 
ates a file called IBM$DOS in the 
LOGIN directory. Instructions for 
DOSGEN are quite straightforward 
with one exception. It is necessary to 
have a formatted diskette for the 
process, and the diskette has to have 
the system file COMMAND.COM on 
it. When DOSGEN does not work, it 
is usually because the floppy disk 
used was not formatted with IS. 
After working with several cus 

tomers who wanted to promote LAN 
access to remote users, we have 
started to build our own comm 
server. The GS-2 communications 
server is custom built to the require 
ments of the customer, and has fea 
tures such as multi-speed proces 
sors, attachable keyboards and 
monitors, as well as rack or desktop 
mountings. But key to our comm 
server is the ability to run a variety 
of communication processes in the 
comm server. For example, we can 
configure a comm server to allow re 
mote users to dial in, as well as to 
house the Novell Asynchronous 
Communications Server (for dial in 
and dial out) and to provide a housing 
for gateways to IBM mainframes. 

The Novell ACS is unique in that it 
allows dial-in and dial-out, and will be 
discussed in a future article, as will 
SDLC and X.25 gateways. 

Wrapping It Up 
There are several questions that 
need to be asked when designing a 
connection scheme for remote users. 
For example: 

• How often will users call in? 
• How long will the average con 

nection last? 
• Will multiple modem speeds be 

required? 
• Will remote workstations want 

print capability? 
• Will remote workstations want to 

perform file transfer? 

The answers to these questions 
may affect the choice of the software 
to run in the comm server, but al 
most any option can be accommo 
dated. One customer that we have in 
Denver even uses T1 phone links be 
tween the remote workstations and 
the comm server on the LAN. An 
other customer has a LAN with only 
one local workstation and all the 
other users attaching by means of 
comm server ports. 
Regardless of the approach that 

you choose to use, the LAN does not 
have to be limited to locally attached 
workstations. Remote users can be 
connected to the LAN in a manner 
that will allow them to benefit from 
the same services to which LAN us 
ers have become accustomed. § 

B.J Hall and Michael Cherry op 
erate HaUComm Network Services, 
a company devoted exclusively to de 
signing and implementing LAN 
systems. HNS is located at 8101 
East Prentice Ave., Ste. 304, Engle 
wood, CO 80111; (303) 771-6387. 

Product Information 
Carbon Copy 
Meridian Technology 
1101 Dove St., Ste. 120 
Newport Beach, CA 92660 
(714) 476-2224 

PC Anywhere 
Dynamic Microprocessor 
Associates, Inc. 
545 Fifth Ave. 
New York, NY 10017 

Chatterbox 
J&L Information Systems 
9238 Deering Ave. 
Chatsworth, CA 91311 
(818) 709-1778 

GS Comm Server 
HallComm Network Services 
8101 E. Prentice Ave., Ste. 304 
Englewood, CO 86111 
(303) 770-6387. 
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Smartscreen allows software developers to access direct video RAM on ali stations for 
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Like all CCI products, SMARTSCREEN includes CCI support - prompt, professional support 
when you need it, tailored to dealers, distributors, and developers. 

For more details, call the CCI marketing department - dealer, distributor and OEM inquiries welcomed. 
Smartscreen is a trademark of Concurrent Controls, Inc., Qulckscreen Is a trademark of Arnet Corporation, Concurrent Is a 

trademark of Digital Research, Inc. 

CONCURRENT CONTROLS, INC 
(415) 648-2174 
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San Francisco CA 9414 FAX (415)648-0340 



by A. G. W. Cameron 

THE SCIENTIFIC COMPUTER USER 

Number-Crunching 
Coprocessor Boards 

3 86/387 machines and copro 
cessor boards are now be 
coming available, as is soft 

ware that can run the 386 in both 
the 16-bit and the 32-bit protected 
modes, thereby breaking the 640- 
kilobyte (K) barrier. 

I note in passing that human num 
ber crunchers should not be holding 
their breaths waiting for the avail 
ability of OS/2 to break the 640K 
barrier and open up the full potential 
of the 386 machine. It is necessary 
to distinguish between the two kinds 
of protected mode: 16-bit and 32-bit. 
The 16-bit mode will run on the 286 
chip, and thus, by default, also on the 
386 chip. The 32-bit mode will run 
only on the 386, but it will run quite 
a lot faster. OS/2 will only provide 
access to the 16-bit mode; thus it 
shortchanges the 386 user who 
really wants speed. It is rumored 
that a 32-bit protected mode version 
of OS/2 will not be available until 
1989 at the very earliest. 
Hence, we need to pay attention 

to the so-called DOS extenders, of 
which there are now several being 
offered. One important one comes 
from Phar Lap Software, which ad 
dresses only the 32-bit mode. I have 
just had a brief fling with another 
DOS extender from A.I. Architects, 
which provides versions for both the 
16-bit and 32-bit modes, called DOS/ 
286 and DOS/386, respectively. 
They also provide a 386/387 copro 
cessor board, called the Humming 
Board, which is available in 16- and 

64 

20-MHz versions. I borrowed the 
20-MHz version for a few days in or 
der to run some tests on it. 

The HummingBoard 
The HummingBoard comes with a 
lot of on-board RAM. My board had 6 
megabytes (MB) of 256K chips, sur 
face-mounted, standing on end, and 
taking up a fair chunk of real estate 
at the end of the board. I had no trou 
ble at all installing the board, which 
connects into an 8-bit slot and so will 
fit into both XTs and ATs. You can 
only use a short card in the slot on 
the chip side of the board owing to 
the space required by the on-board 
RAM. In any case, you should run 
cool boards as neighbors. With 
megabit chips, this card will hold up 
to 24 MB. It is a true coprocessor 
board in that the 386 runs indepen 
dently of the host cpu. 
At the time I had it, this board was 

not quite ready to be used by the 
FORTRAN number-cruncher. By the 
time you read this column, there 
should be at least three 32-bit FOR 
TRANs that can be used on it; includ 
ing additions from Micro Way and one 
from Lahey. However, I was unable 
to prepare anything to run in the 32- 
bit protected mode on the board. 
At the time I had the board, the 

only FORTRAN supported by A.I. Ar 
chitects was Microsoft FORTRAN, 
version 4.0. Upon installation, you 
apply a few patches to the Microsoft 
libraries, then you can compile and 
link a program to get the usual .EXE 
file. This file can be run as is on the 
HummingBoard, which in this case is 
simply being compatible with an 
8088. For example, you run program 

XYZ on the board by typing HE XYZ. 
Assuming there is no XYZ.EXP file, 
the HB program will run XYZ.EXE. 
But you can then produce a relinked 
version of the program by submitting 
the .EXE program to be processed by 
the A.I. Architects' Express pro 
gram. This produces a file with an 
EXP extension that takes precedence 
over .EXE programs for execution by 
the HB program in 16-bit protected 
mode. 
Table 1 shows five floating-point 

intensive, benchmark programs that 
were run on several system configu 
rations after compilation was done 
with Microsoft FORTRAN 4.0. In 
Table 1, S-whet and D-whet give sin 
gle-precision and double-precision 
whetstones in kilowhetstones per 
second-standard benchmark pro 
grams. REMEZ is an IEEE digital sig 
nal-processing program that is float 
ing-point intensive. SVD is a single 
value decomposition program that 
operates on 50 X 50 matrices. 
Roots finds complex roots of real 
polynomials. I used the Microsoft 
large model for compiling these pro 
grams. I also cut down the size of the 
largest arrays to reduce the size of 
one of the .EXE files so that I would 
not have to strip nearly all resident 
programs out of memory in order to 
run it. This means that the five pro 
grams executed faster than they 
would have if the huge model had 
been used. 

Performance 
The direct execution in real mode of 
the .EXE programs on the Hum 
mingBoard was very impressive. In 
fact, it ran five times as fast as on my 
9.54-MHz Number Smasher board, 
which itself runs about 21/2 times 
faster than a standard XT. 

The numbers in Table 1 for the 
.EXP files (i.e., running in 16-bit pro 
tected mode) were obtained for me 
by A.I. Architects from my .EXE files 
and run on one of their boards there. 
It shows that there is a significant 
loss of speed in going to 16-bit pro 
tected mode for these benchmark 
programs. This is the penalty that 
you pay for gaining the ability to 
break the 640K barrier. There is one 
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near exception to this statement in 
that the REMEZ program executed 
almost as fast in protected mode; I do 
not understand why this happened. 

It is anticipated that there will be a 
significant gain in speed when one 
can go to the 32-bit protected mode. 
But the proof of that will have to wait 
for the arrival of 32-bit FORTRAN 
compilers used with a 32-bit DOS 
extender. 

A 16-MHz HummingBoard with 2 
MB onboard is $2,895, and the 387 
chip is another $795. With 6 MB of 
RAM in 256K chips, the cost is 
$4,695. With 24 MB of RAM in 1 
megabit (Mb) chips on board, the 
cost is $17,550. The 20-MHz ver 
sions of these boards cost $4,295, 
$6,095, and $18,950, respectively, 
all without the 387. 

The Weitek 1167 
Coprocessor Board 
The next evolutionary step in the 
number-crunching revolution has 
just arrived. For about three years 
now I have been predicting that 
number-crunching speeds would see 
a big boost when some vendor put 
the Weitek 1164 and 1165 numeric 
coprocessor chips in PCs or on 
coprocessor boards because of the 
intrinsic speed of these chips. Weitek 
designed the 1167 coprocessor 
board to work with the Intel 386 
chip. (The 1167 is a combination of 
the 1164 and 1165 chips, together 
with the 1163 80386 interface chip.) 
New 386 machines are being an 

nounced every day, or so it seems. 
But there is one little item that deter 
mines the degree of their sophistica 
tion: whether or not they have a 
Weitek socket. In my view, which is 
certainly not free of bias, any 386 ma 
chine without the Weitek socket is 

rather uninteresting. The Weitek 
socket has 121 pins in it, compared to 
81 for a 387 socket, and is what the 
Weitek 1167 coprocessing daughter 
board plugs into. In turn, the 387 chip 
can be plugged into this daughter 
board. Thus, both numeric coproces 
sor chips are available to respond to 
their respective command sets. 

MicroWay is acting as an OEM to 
Weitek to fit the 1167 daughter 
board to the 386 machines equipped 
with the Weitek socket. Because of 
the different geometries of these 
machines, it appears that a number 
of custom designs will be required. 
So far, I know of only the following 
386 machines that have the Weitek 
socket, and they were all announced 
within the last few weeks: the 
Compaq 386/20, the new AT&T ma 
chines, the Tandy 4000, the Wyse 
386 machine, and one from NCR. 
MicroWay has been doing its devel 
opmental work on the Tandy 4000, 
but apparently this is not an opti 
mum machine because, according to 
Steve Fried at MicroWay, the 1167 
is I/O bound in the Tandy 4000. Be 
warned that if you go out and ask the 
average salesman if any of these ma 
chines has a Weitek socket aboard, 
the response is likely to be, "A 
what?" Only Compaq has openly ad 
vertised its Weitek socket, and it is 
the only one of these companies that 
apparently plans to offer the Weitek 
coprocessor board to its customers. 
MicroWay also expects to bring out a 
386/387/1167 coprocessor board to 
plug into any AT compatible bus. Ob 
viously, it will be best to use this in a 
286 machine since you will have to 
replace the CPU chip anyway. 
For nearly a year now I have been 

using the Weitek 1164 and 1165 
chips as part of the optional floating 

Table I. Benchmarks of HummingBoard (HB) plus some comparison computers. 

Speeds Benchmarks 
Computer CPU S-whet D-whet REMEZ SVD Roots 

MHz Kwher/s Kwhetj s sec sec sec 
PC/XT 4.77 89.53 80.0 25.0 183.0 12.0 
Number Smasher 9.54 194.9 168.4 11.53 76.26 6.26 
HB (real) 20.0 968.2 827.0 2.97 15.44 1.64 
HB (protected) 20.0 844.3 714.4 2.86 17.86 1.75 
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point accelerator in my Sun 3/260 
workstation (see Micro/Systems 
Journal, May-June and September 
October 1987). In this machine, the 
chips work with 25-MHz Motorola 
68020 and 68881 chips and the re 
sult is an increase in the floating 
point throughput by a factor of 2 to 4 
(see the benchmarks in Tetewsky 
and Feenberg, Micro/Systems Jour 
nal, September-October 1987). The 
new Sun 4/260, to which I shall be 
upgrading later this winter, com 
bines RISC chips with the Weitek 
chips on the CPU board, which are 
no longer optional, and achieves an 
additional factor of 2 in speed. 
From various benchmarks, I have 

formed the impression that 16-MHz 
386/387 chip combinations are 
roughly equivalent in performance to 
25-MHz 68020/68881 chip combina 
tions. Therefore, it is not surprising 
to see the following results published 
by Compaq about its internal bench 
marks. Compaq quotes a Whetstone 
Index of 3.3 for the Sun 3/260 with 

floating point accelerator (this evi 
dently refers to millions of Whet 
stones per second or Mwhet/s for sin 
gle-precision FORTRAN). The 
number I measure on my machine is 
3.56 Mwhet/s. For the Sun 3/260 
without the floating point accelera 
tor, the company quotes 1.3 Mwhet/ 
s, which agrees with my measure 
ment of 1.26 Mwhet/s. For the 20- 
MHz Compaq Deskpro 386/20 with 
out the 1167 coprocessor board, the 
quoted speed is 1.9 Mwhet/s. This il 
lustrates the advantage of increased 
speed that Compaq gains with its new 
machine by using a 32K cache on the 
motherboard and various other 
tricks. For the Compaq machine run 
ning with the 1167 chip, the measure 
is 4.6 Mwhet/s, some 37 percent 
faster than the Sun 3/260. 
One must be a little careful with 

these numbers because we are told 
very little about the operating sys 
tems and FORTRANs used to obtain 
these numbers. However, it is strik 
ing that the Compaq Deskpro 386/ 

~fJ~\ Hire a Pro for 
Your New Turbo 4.0 

T um on the power of Turbo PROFESSIONAL 4.0, a library of more 
than 300 state-of-the-art routines optimized for Turbo Pascal 4.0. 

You'll have professional quality programs finished faster and easier. 
Turbo PROFESSIONAL 4.0 includes complete source code, 

comprehensive documentation and demo programs that 
are powerful and useful. The routines include: 

• Pop-up resident routines 
• BCD arithmetic 
• Virtual windows and menus 
• EMS and extended memory access 
• Long strings, large arrays, macros, 

and much more. 

Turbo PROFESSIONAL is only $99. 
Call toll free for credit card orders. 
1-800-538-8157 extension 830 
1-800-672-3470 extension 830 in CA 

Satisfaction Guaranteed or your money back within 30 days. - It. Turbo Pascal 4.0 is required. Registered For other information call 408.438-8608, 
owners of Turbo Professional by Sunny 9 AM to 5 PM PST. Shipping & taxes 
Hill Software may upgrade for $30. prepaid for US and Canadian customers, 
Include your serial number. others please add $6 per item. 

TurboPower Software 3109 Scotts Valley Dr., Suite 122 Scotts Valley, CA 95066 
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20 is as fast as the fastest worksta 
tions presently available. I would ex 
pect the other 386 machines with 
Weitek sockets, even the 20-MHz 
machines, to run a little more slowly 
than this Compaq. 

MicroWay will be selling its ver 
sions of the Weitek coprocessor 
daughter board for $1,495. Compaq 
asks $1,999 for its version. 

The Phar Lap DOS-Extender 
In 1986, Phar Lap Software an 
nounced its 386 Software Develop 
ment Series built around its 386 
DOS-Extender. This is software that 
allows 32-bit, protected-mode appli 
cations to be run under the standard 
DOS operating system. Memory ad 
dresses are 32 bits wide in the pro 
tected mode, and so all available 
memory can be directly addressed. 
The purpose of the DOS-Extender is 
to give protected-mode programs full 
access to DOS services. For this to 
happen, the DOS-Extender must in 
tercept all system calls and pass them 
to DOS in the real mode of the 386. It 
must also pass data into 386 real-ad 
dress space, if necessary. It also al 
lows applications to interface directly 
to I/O devices, to call ROM BIOS 
routines, and to access screen mem 
ory for instantaneous screen updates. 
The development version of the 

386 DOS-Extender requires you to 
call the DOS-Extender and pass to it 
the name of the protected mode pro 
gram you want to run. However, the 
commercial application program de 
veloped under DOS-Extender will 
have a run-time version of DOS-Ex 
tender merged into a single .EXE file 
with the application, so that to the 
end user the application appears to 
be a natural part of the DOS environ 
ment. Language compilers are, of 
course, examples of such application 
programs. 

In May 1987, Phar Lap Software 
announced that future versions of 
DOS-Extender would provide sup 
port for the Weitek WTL1167 Float 
ing Point Coprocessor. When DOS 
Extender is started, it will detect if 
an 1167 is present and, if so, it will 
enable a memory-mapped interface 
to this chip. If the chip is absent, a 
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DEBUGGING SWAT TEAM 
Order fco-C88 ReI. 4.0 New Modeling Compiler 

and get C-more at no extra charge! 

Seek and Correct 
You already know that fast compilation does not mean fast program development. Backing 
up for bogus error messages and removing the bugs takes time. Eco-C88's "Seek and Correct" 
three - way error checking finds even the most elusive bugs, clearing the path for swift program 
development. 

Double Barrel Error Checking 
Eco-(88 nails syntax errors cold and tells you about the error in plain 
English. And there's no avalanche of false error messages, either. Other 
compilers can generate up to four times the number of error messages 
actually present; they leave it up to you to guess which ones are 
real. You'll be more productive with Eco-C88 because there is no 
guess work. 
Eco-C88 provides ten levels of semantic error checking. You can 
select from almost no checking to the fussiest you've ever seen. 
Eco-(88's "picky flag" finds subtle errors that slip by 
other compilers. 
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• All data types, plus ANSI Enhancements 
• Robust library, including many new ANSI 

functions 
• CED editor with online function help, split 

windows, compile-edit-link capability 
• New, expanded manual with sample pro 

grams for the library functions 

C-more Source Code 
Debugger 

Finally, if a really nasty bug persists, 
put C-more, our source code debug 
ger, to work. With C-more you can 
watch your program as it executes, 
single-step it, set simple or conditional 
breakpoints, test complex expressions, 
use variables as indexes into other vari 
ables, initialize and trace variables, examine 
CPU registers, display results with printfO 
type options and much more. C-more can help 
you track down bugs in minutes rather than days. 

The price for Eco-C88 is $99.95. And, for a 
limited time, we'll give you our C-more debugger 
at no extra charge. 

Ecosoft Inc. 
6413 N. College Ave. 
Indianapolis, IN 46220 
(317) 255-6476 (Tech Info) 
(800) 952-0472 (Orders) 



flag is set so that application pro 
grams can change their behavior ac 
cordingly. At the same time, Phar 
Lap announced that two software 
compiler developers are adding sup 
portfor the 1167; MetaWare, which 
publishes C and Pascal compilers for 
the 386, and Green Hills Software, 
which publishes C, Pascal, and FOR 
TRAN compilers for the 386. 

Acting as an OEM for Green Hills, 
MicroWay has just announced the 
availability of enhanced versions of 
the Green Hills compilers. They 
have been renamed NDP FORTRAN- 
386, NDP C-386, and NDP Pascal- 
386, and they cost $595 each. The 
FORTRAN compiler can actually be 
set to support any of the three nu 
meric coprocessors that will work 
with the 386: the 287, the 387, and 
the Weitek 1167. The assembly lan 
guage output can be assembled and 
linked with either the built-in tools in 
UNIX V or the Phar Lap tools for 

A. G. W Cameron is Professor of 
Astronomy at the Harvard-Smith 
sonian Center for Astrophysics. 

MS-DOS. MicroWay sells the Phar 
Lap 386 ASMjLink for $399. § 

Product Information: 

A. I. Architects, Inc. 
One Kendall Square, Ste. 2200 
Cambridge, MA 02139 
(617) 577-8052 

Green Hills Software, Inc 
425 E. Colorado St. 
Glendale, CA 91205 
(818) 246-5555 

MicroWay 
P. O. Box 79 
Kingston, MA 02364 
(617) 746-7341 

Phar Lap Software, Inc 
60 Aberdeen Ave. 
Cambridge, MA 02138 
(617) 661-1510 

Mercury Computer Systems, Inc 
600 Suffolk St. 
Lowell, MA 01854 
(617) 458-3100 

386 
C and Pascal 

for MS-DOS 
MetaWare Incorporated announces the first 
available C and Pascal compilers that generate 

protected-mode 80386 code 
for running on any 80386 machine that runs MS-DOS (e.g., the 
Compaq Deskpro 386 or the IBM Personal System/2 Model 80). 
The compilers are functionally identical to our well-respected 
8086/286 MS-DOS High C ™ and Professional Pascal ™ com 
pilers. but now you can get them generating 80386 code. 

There's no reason to wait! I ndustry leaders such as ANSA and 
Fox Software are already converting their 16-bit database products 
to 32-bit protected mode, getting increases in speed and function 
ality. Dont wait years for Microsoft's 386DOS - your competition 
will have a big jump on you! 

Expand your application to the large 32-bit address space and 
the full 32-bit registers of the 80386. Contact MetaWaie for your 
80386 software solution today! 

(408) 429-6382, telex 493-0879. 
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903 Pacific Avenue, Suite 201 0 Santa Cruz, CA 95060-4429 
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Weitek Corporation 
1060 E. Arques Ave_ 
Sunnyvale, CA 94086 

. (408) 738-8400 

ISIS 
MSDOS CP/M 

COMPLETE SOURCE CODE INCLUDED! 

ICXPDS: eXchanger now supports the 5 1/4"iPDS format. Manipulation 
of ISIS-II files using your computer system was never easier. 

ICXMDS: Same as ICXPDS, but for MDS 8" systems. 
IMXPDS: Readsmrites 5" iPDS disks on PC's and AT's. 
TELEDPLUS: Enhanced serial file transfer program for CPIM, ISIS, 

or MS-DOS. 
ISE: Emulator gives the CPIM and MS-DOS user access to all the ISIS-II 

languages and utilities. 
ACCELER 8/16: CP/M-80 emulator for MS-DOS. Enables PC's 

to run ISE. (no source code, V-20 ind.) $89 each 
$250 any 3 above 

UDI: The 8086 ISIS Emulator runs all UDI applications. . . . . .. $300 

ZAS Development Package: 2-8 and 2-8000 
Assembler for CP/M. ISIS. and MS-DOS. 

Request a catalog of our products I 

Copynghts:CP/M Digilal Research. Inc 
1515,11 and iPOS Inlel Corp. MSOOS Microsoll 

Wes~ern Wares 303-327 -4898 
Box C • Norwood. CO 81423 
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$275 
$150 
$60 
$60 
$35 
$30 
$30 
$20 
$15 
$15 

Voice: (512) 258-0785 
BBS: (512) 258-8891 

FidoNet: 1:982/12 

C CODE FOR THE PC 
source code, of course 

C Source Code 
Bluestreak Plus Communications (two ports, programmer's interface, terminal emulation) 
CQL Query System (SQL retrievals plus windows) . 
GraphiC 4.1 (high-resolution, DISSPLA-style scientific plots in color & hardcopy) . 
Barcode Generator (specify Code 39 (alphanumeric), Interleaved 2 of 5 (numeric), or UPC) 
Greenleaf Data Windows (windows, menus, data entry, interactive form design) . . . . . 
Vitamin C (MacWindows) . 
resident C (TSRify C programs, DOS shared libraries) . . . . . . . . . . . . . . . . 
Essential C Utility Library (400 useful C functions) . . . . . . . . . . . . . . . . . 
Essential Communications Library (C functions for RS-232-based communication systems) 
Greenleaf Communications Library (interrupt mode, modem control, XON-XOFF) . . . 
Greenleaf Functions (296 useful C functions, all DOS services) . . . . . . . . . . . . 
Turbo G Graphics Library (all popular adapters, hidden line removal) 
CBTree (B+tree ISAM driver, multiple variable-length keys) . . . . . . . 
MuitiDOS Plus (DOS-based multitasking, intertask messaging, semaphores) 
PC/IP (CMU/MIT TCP/IP implementation for PCs) . 
B- Tree Library & ISAM Driver (file system utilities by Softfocus) . . . . . 
The Profiler (program execution profile tool) . . . . . . . . . . . . . . . 
Entelekon C Function Library (screen, graphics, keyboard, string, printer, etc.) 
Entelekon Power Windows (menus, overlays, messages, alarms, file handling, etc.) 
QC88 C compiler (ASM output, small model, no longs, floats or bit fields, 80+ function library) 
Wendin PCNX or PCVMS Operating System Shell . . . . . . . . . . . 
Wendin Operating System Construction Kit . . . . . . . . . . . . . . 
ME (programmer's editor with C-like macro language by Magma Software) 
WKS Library (C program interface to Lotus 1-2-3 program & files) . . . . 
Quincy (interactive C interpreter) . . . . . . . . . . . . . . . . . . . 
EZ_ASM (assembly language macros bridging C and MASM) . . . . . . . 
Multi-User BBS (chat, mail, menus, sysop displays; uses Galacticomm modem card) 
Heap Expander (dynamic memory manager for expanded memory) . . . . . . . 
Make (macros, all languages, built-in rules) . 
Vector-to-Raster Conversion (stroke letters & Tektronix 4010 codes to bitmaps) 
Coder's Prolog (inference engine for use with C programs) . . . . . . . . . 
PC/MPX (light-weight process manager; includes preemption and cooroutine packages) 
Biggerstaff's System Tools (multi-tasking window manager kit) 
CLIPS (rule-based expert system generator, Version 4.0) . . . 
TELE Kernel (Ken Berry's multi-tasking kernel) . . . . . . 
TELE Windows (Ken Berry's window package) . 
Clisp (Lisp interpreter with extensive internals documentation) 
Translate Rules to C (YACC-like function generator for rule-based systems) 
6-Pack of Editors (six public domain editors for use, study & hacking) . . . 
ICON (string and list processing language, Version 6 and update) . . . . . 
PTree (parse tree management) . . . . . .' . . . . . . . . . . . . . . 
LEX (lexical analyzer generator) . . . . . . . . . . . . . . . . . . . 
Bison & PREP (YACC workalike parser generator & attribute grammar preprocessor) 
AutoTrace (program tracer and memory trasher catcher) . 
C Compiler Torture Test (checks a C compiler against K & R) . . . . . . . . 
Benchmark Package (C compiler, PC hardware, and Unix system) . 
TN3270 (remote login to IBM VM/CMS as a 3270 terminal on a 3274 controller) 
PKG (task-to-task protocol package) . 
A68 (68000 cross-assembler) . . . . . . . . . . . . 
List- Pac (C functions for lists, stacks, and queues) .. 
XLT Macro Processor (general purpose text translator) 
C Tools (exception macros, we, pp, roff, grep, printf, hash, declare, banner, Pascal-to-C) 
Data 
WordCruncher (text retrieval & document analysis program) . . . . . . . . . . . . 
DNA Sequences (GenBank 48.0 of 10,913 sequences with fast similarity search program) 
Protein Sequences (5,415 sequences, 1,302,966 residuals, with similarity search program) 
Webster's Second Dictionary (234,932 words) . . . . . . . . . . . . . . . . . . . . . . 
U. S. Cities (names & longitude/latitude of 32,000 p.S. cities and 6,000 state boundary points) 
The World Digitized (100,000 longitude/latitude of world country boundaries) . . . . . . . 
KST Fonts (13,200 characters in 139 mixed fonts: specify 'lEX or bitmap format) 
USNO Floppy Almanac (high-precision moon, sun, planet & star positions) 
NBS Hershey Fonts (1,377 stroke characters in 14 fonts) 
U. S. Map (15,701 points of state boundaries) . 

The Austin Code Works 
11100 Lea/wood Lane 
Austin, Texas 78750-9409 USA acw!injo@uunet.t£u.net 

MasterCard/VISA Free surface 'shipping on prepaid orders 

$400 
$325 
$325 
$300 
$295 
$200 
$165 
$160 
$160 
$150 
$150 
$135 
$115 
$115 
$100 
$100 
$100 
$100 
$100 
$90 
$95 
$95 
$75 
$65 
$60 
$60 
$50 
$50 
$50 
$50 
$45 
$45 
$40 
$35 
$30 
$30 
$30 
$30 
$30 
$25 
$25 
$25 
$25 
$25 
$20 
$20 
$20 
$20 
$20 
$20 
$20 
$15 



NEW PRODUCTS 
When contacting vendors, please 
mention that you read about their 
products in Micro/Systems. 

Manufacturers who would like to 
have their products listed here 
should send their news releases to 
the Managing Editor, Micro/Sys 
tems Journal, 501 Galveston Drive, 
Redwood City, CA 94063. 

New Software 
Products 
New Library for 
Turbo Pascal 4.0 
Turbo Professional 4.0 is a library of 
more than 300 routines from Turbo 
Power for use with Borland's new 
Turbo Pascal 4.0. Included in the li 
brary are more than 30,000 lines of 
code optimized for Turbo Pascal 4.0, 
including pop-up resident routines, 
BCD arithmetic, long strings and 
large arrays, menus and fast window 
ing routines, EMS and extended 
memory access, and runtime error 
recovery. Sample programs that illus 
trate how the routines can be used 
include a memory-resident macro 
processor; a memory-resident pro 
grammer's quick reference chart; a 
memory-resident programmers cal 
culator; an interactive menu maker 
that writes source code; and others. 

Turbo Professional sells for $99. 
For more information, contact 
Turbo Power, 3109 Scotts Valley 
Dr., Ste. 122, Scotts Valley, CA 
95066; (408) 438-8608. 

PC-Compatible 
Hardware 
PS/2 Tape Backup Systems 
Emerald Systems Corporation has a 
new series of six tape backup subsys 
tems for the IBM PS/2 Models 50, 
60, and 80. They can be used in 
standalone or networked worksta 
tions, including DOS and Novell Net 
Ware environments. The If4-inch 
tape backup products range in capac- 
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ity from 60-150 megabytes. All of 
Emerald's PS/2-compatible products 
include Emerald Systems' ASP back 
up software utility, which permits to 
tal control over the backup process, 
including selected file backup, pass 
word control, unattended backup, 
and advanced restore facilities. 

For more information about this 
new series of PS/2 backup products, 
contact Emerald Systems Corp., 
4757 Morena Blvd., San Diego, CA 
92117; (619) 270-1994. 

lSi WORM System Software 
is Compatible to DOS 
Information Storage Inc. (lSi) has 
new software for its optical WORM 
(Write Once, Read Many times) drive 
subsystems. WORM-TOS (Transpar 
ent Optical Software) is compatible 
with DOS yet transparent to applica 
tions and utilities. WORM-TOS sup 
ports all DOS features, including sub 
directory trees; renaming, deleting, 
or appending files; and selective file 
alteration. It allows direct access to 
the optical disc using standard DOS 
commands and without a mount com 
mand. WORM-TOS also allows the 

user to trace files and subdirectories 
backward through previous versions. 
lSi's optical drive subsystem is 

ideal for extending the capacity of a 
system's hard disk drives while pro 
viding on-line backup capability. It 
can also provide savings to users 
who have a need for high-capacity in 
formation storage. lSi WORM drives 

use 5If4-inch Certified Optical Stor 
age Media; removable optical disk 
cartridges that come in 1I5-mega 
byte (MB) and 230 MB formats, 
which sell for $100 and $125, re 
spectively. Since there are no mag 
netic components to these media, 
they are safe to use in the presence 
of strong magnetic fields. 

An lSi 525 WC Optical Disc Sub 
system for internal mount in an IBM 
PC, PC/XT, PC/AT, or compatible is 
available for $2,595, including 
WORM-TOS software. An external 
unit with powered cabinet, drive, 
controller card, and software is avail 
able for $2,795. For more informa 
tion about lSi's WORM-TOS, contact 
Information Storage Inc., 27687 
janitell Rd., Colorado Springs, CO 
80906; (303) 579-0460 

Other Hardware 
Products 
Modem With Mind of Its Own 
The AJ 9631-SA is Anderson 
Jacobson's new V.32 modem offer 
ing full duplex, 9600 bps communi 
cation on dial-up networks or on 2/4- 
wire leased lines. The new modem is 
fully V.32 compatible and provides 
Trellis coded modulation, local and 
remote echo cancellation, and satel 
lite transmission capability. In 
leased-line operation, the AJ 9631- 
SA features Unattended Automatic 
Dial Back Up (DADBD). User-se 
lected Trellis coded modulation adds 
signal redundancy for enhanced er 
ror control, and local and remote 
echo cancellation and automatic 
adaptive equalization preserve data 
transmission quality. The AJ 9631- 
SA also features a V.25 bis auto dial 
for both synchronous and asynchro 
nous dialing. On the switched net 
work in leased line operation, the 
mode provides single call Unat 
tended Dial Back Up (UADBD), and 
should the leased line fail, the unit 
dials a prestored number to reestab 
lish a dial network connection. 
The AJ 9631-SA sells for $3,095. 

For more information, contact An 
derson Jacobson, 21 Charcot Ave., 
San Jose, CA 95131; (408) 435- 
8520. 
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A Reliable PC/Xl Compatible 
for the 

Cornerstone of Your Products 

Announcing The 
SLY40-XT 

• Small Board Size (4-1/4" By 9-114"), 
Four Layer 

• High Integration - Composed of just 
17 Low Power CMOS ICS 

• NEC's 8 MHZ V40 
• One Megabyte of Zero Wait State RAM 
• Ideal For Tough Industrial, OEM and 
Portable Applications 

• American Made and Fully Supported 
by Slicer 

PC and XT Are Trademarks of International Business Machines 

SLICERTM 
Slicer Computers Inc. 
3450 Snelling Ave. So. 
Minneapolis, MN 55406 
6121724·2710 
Telex 501357 
SLICER UD 

MasterCard 
Visa 
Check 
Money Order 
C.O.D. 

• Dec LA 180/120 
• Dec LA 30/IBM 1443 
• Teletype-Model 40 
• Texas Instrument 

800/810,820,880 

SELF·INKING 
PRINTER RIBBON 

The Custom 386 
Programmer's 
Workstation 

Awarded United States 
Patent #4701062 

Lasts 10·15 times longer 
than the conventional ribbon. 
For printers using 1/2" width 

open spool ribbon: 

CONTROLLED PRINTOUT 
DEVICES, INC. 

=.o. Box 869, Baldwin Road 
Arden, NC 28704 

(704) 684·9044 • Telex: (Filmon-Aren) 577454 
Contact us by mail, phone or telex and we will 

forward you a brochure 

• Okidata-82A-83A-84- 
92-93 

• Teletype-33, 35 
• Star Gemini 10X 
• Extel 

Looking for a lightning 
quick 386 system that's 
tailored to your needs? 
CAE/SAR Systems, Inc, will 
custom-fit you a 386 
system more powerful 
than most on the market, 
Whether it's a system 
designed for your program 
development, artificial 
intelligence, CAE, or 
systems design work, CAE/ 
SAR delivers reliable, 
powerful 386 workstations 
built for today's program 
mers, 

FEBRUARY 1988 

Based on a proven 386 
motherboard, CAE/SAR 386 
systems come in dozens of 
different configurations for 
memory, disks, floating 
point and graphics, You 
can select high speed 
drives (16 rns). 70Mb, 
140Mb, or 300Mb; EGA or 
mono monitors and cards; 
and 2,5Mb, 4,5Mb, or 8.5Mb 
32-bit RAM- plus other 
options! 

The CAE/SAR 386 systems 
run Unix and DOS concur 
rently, and also run OS/2 

"The winner, though, was the 
CAEjSAR 386, Its ESDI hard 
disk interface made it the 
fastest of all the machines in 
the disk access test," 

PC Magazine 
Dec, 22, 1987 

and Xenlx. Floating point 
options are available for the 
Intel 387 chip, 

Basic Unix/Xenix 
systems start at $3,495, 

Get a system that fits you 
perfectly, Call CAE/SAR 
Systems today for more 
information, 

CAE/SAR Systems, Inc. 
p,O, Box 50243 
Palo Alto, CA 94303 
(415) 949-3816 
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Classifieds 

Micro/Systems Journal accepts Classified Ads. 
The charge is $6/line (3 lines minimum, 7 lines 
maximum); 40 characters max.jline. Three 
times frequency $15/line; six times $25/line; 
non-profit clubs $2/line. Logos, special type, 
etc. are extra charge. Check must accompany 
ad copy. Send to M & T Publishing Inc., 501 
Galveston Dr., Redwood City, CA 94063. 

RAM DISK 
S-100, 2 MEG, PORT JIO. New, Warranteed, 
$725. S. Lugert, 439 Peck Slip Sta., N.Y.C., 
N.Y. 10272, or call (718) 622-0654. 

SQL.PAS 
Make stack, queue, and list standard data types 
in Turbo Pascal ($9.95). PSW, Box 10072, 
McLean, VA 22102-8072. 

KA YPRO '83, XEROX 820-1, AND BIG 
BOARD-I owners-Blazing fast assembly lan 
guage device drivers provide windows, sprites, 
mouse support, and more. ONLY $49.95 
FLEXISOFT, 3987 Valley View Dr., Ashland, 
KY 41101; (606) 325-3736. 

DISK CONVERSION: Most CP/M and MS 
DOS formats. 48 hour turnaround. Reasonable 
rates. Personal service. For information call or 
write: RH Associates, 2211 Mark Ct., Silver 
Spring, MD 20910; (301) 587-6230. 

Computer Barter Trade Newsletter. Software/ 
Hardware. Send $5 for sample by air. Write to 
"The Barterers" #05-32 Bukit Timah Shop 
ping Centre, Singapore 2159. 

WE WELCOME YOUR 
ARTICLES! 

Starting with the January issue, Micro/Systems 
Journal will be providing technical articles, col 
umns, and reviews to computer system integra 
tors every month. We are seeking new authors 
with innovative ideas and system applications that 
can be shared with other professionals. For exam 
ple, over the next few months we plan to offer 
articles about: 

• Interfacing to the OS/2 
• C Software Development Tools 
• PC Multiuser Operating Systems 
• 386 Software Development Tools 
• UNIX on the PC 

We would welcome your contributions on any of 
these subjects. Please contact: 

Thomas Woolf 
Managing Editor 
Micro/ Systems Journal 
501 Galveston Drive 
Redwood City, CA 94063 
(415) 366-3600 
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How to tell the diflerence 
betweenDESQview~2.0 and 

any other environment. 
Selecting DESQview, 

the environment of 
choice, can give you the 
productivity and power 
you crave, without the 
loss of your old pro 
grams and hardware. 
If you like your existing 
programs, want to use 
them together, transfer 
data between them, 
print, sort, communi 
cate with or process 
in-background, yet still 
have the need to keep 
in place your favorite 
PC(8088, 8086, 80286 
or 80386), DESQview 
is the "proven true" 
multitasking, multi 
windowing environ 
ment for you. Best of all, DESQview 2.0 is here now, 
with all the money saving, time saving, and productiv 
ity features that others can only promise for the all 
too-distant future. 
And with DESQview's new graphics enhancements 

for Hercules, CGA, EGA, and VGA, Version 2.0 still 
offers the same award winning and pioneering fea 
tures for programs that earned DESQview its leader 
ship, only now you can also run desktop publishing 
programs, CAD programs, even GEM-T;' Topview-"]' and 
Microsoft Windows-?' specific programs. In some cases 
you'll add as little as 10-40K to your system overhead. 
Now you can have multi-tasking, multi-windowing, 
break the 640K habit too and still get an auto dialer, 
macros, menus for DOS and, for advanced users, a new 
complete application programmer's interface capabil 
ity. No wonder that over the years, and especially in 
recent months, DESQview, and now 
DESQview 2.0 have earned extrava 
gant praise from some of the most 
respected magazines in the industry. 

"Product of the lliar" by readers 
vote in Info World. 

"Best PC Environment" by popu 
lar vote at Comdex Fall in PC Tech 
Journal's "System Builder" Contest. 

"-I wouldn't want to run an IBM 

or compatible 
computer without 
DESQview''---::Info 
World, Michael Miller. 

'~ colossus among 
windowing environ 
ments" ... "will run 
almost anything''---::PC 
Week, Marvin Bryan. 

"Windows, prom 
ises, but DESQview 
delivers''---::MICRO 
TIMES, Birell Walsh. 

No other environ 
ment has consistently 
pioneered features, open 
ness, and productivity. 
See for yourself. Send in 
the coupon. The possi 
bilities are endless with 
DESQview 2.0. 

Attention Programmers: For more information 
about Quarterdeck's API, and future 386 program 
extensions, call us today. 
SYSTEM REQUIREMENTS 
IBM Personal Computer and 100% compatibles (with 8086,8088,80286 or 80386 
processors) with monochrome or color display; IBM Personal System/Be Memory: 640K 
recommended; for DESQview itself 0·145K - Expanded Memory (Optional): expanded 
memory boards compatible with the Intel AboveBoard; enhanced expanded memory 
boards compatible with the AST RAMpage- Disk: TWo diskette drives or one diskette 
drive and a hard disk- Graphics Card (Optional): Hercules, IBM Color/Graphics (CGA), 
IBM Enhanced Graphics (EGA), IBM Personal System/2 Advanced Graphics (VGA) 
Mouse (Optional): Mouse Systems, Microsoft and compatibles- Modem for Auto-Dialer 
(Optional): Hayes or Compatible- Operating System: PC-DOS 2.0-3.3; MS-DOS2.0-3.Z, 
Software: Most PC-DOS and MS-DOS application programs.jirograms specific to 
TopView 1.1, GEM 1.1 and Microsoft Windows 1.03- Media: DESQview 2.0 is available 
on either 5114" or 3112" floppy diskettes 

"I 
I 
I 

I Credit Card: ValiLd_S__.in_c_e-'---'----'_-'---'----'_..1.EX_P_irLaI_io__.n_-'---'----'_-'---'----'I.1 Card Number: I I I . 

No.ofC~es Media 3V.r/5V4~ Product Retail Price ea. Thtal 

I I I DESQview 2.0 $129.95 $ 
Shipping & Handling USA $ 5.00 $ Outside USA $ 10.00 

Sales Tax (CA residents) 6.5% $ 

Amount $ Payment: o Visa DMC DAMEX o Check Enclosed INFO 
WORLD 

REPORT CARD 

DESQview 2.0 

~ 
July',liII!1 

I 
Credit Card Name 

Shipping Address 

City st.ate ZiP ThlePhOne 1 
Mail to: Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405. 

E: If. you own DESQview call us for a special upgrade offer, or send in your DESQv:_j'ew 
tration card, AST Special Edition users included. ---- ---- ---- ---- ---- ---- ---- 

Quarterdeck 
Quarterdeck Office Systems· 150 Pico Boulevard, Santa Monica, CA 90405 • (213) 392-9851 



How A 
C Programmer 
Became A Screen Star 

Screens, the Visible Part 
of Your Program. 

A program is often judged by how well 
the screens are executed. However, 
the real creativity lies in what goes on 
behind the screens. 

ScreenStar is a product that allows your 
real creativity to light up the screen. It 
reduces costly screen, window, and data 
validation development time. 

You Take the Bows, We 
Write the Code. 

Our natural drawing commands allow 
you to paint any screen imaginable. 
Press one key when you are satisfied and 
ScreenS tar produces concise, commented, 
ready-to-compile code. This allows 
immediate testing of the II 0 screens, 
including smooth, even scrolling 
between multiple screens. 

Create or capture complex screens with 
data-entry filters built in. 

If all ScreenS tar did was turn screens 
into code it would be a useful tool. Yet 
ScreenStar also permits a wide range of 
field types. Some of the choices include 
date, alphanumeric, telephone, yes/no, 
dollar, time and user-definable fields. 

Other valuable data-entry filters are 
built in, such as required field, display 
only, and many others. All screen fields 
are generated with error-checking routines. 

Screen'Star is a trademark of Essential Software Inc. 
Dan Bucklin's Demo Program is a trademark of Software Garden Inc. 

ScreenStar Not Only Captures 
Your Imagination, 
It Captures Screens. 

The memory-resident capture program 
converts any screen into a ScreenStar 
file in seconds, including those generated 
by programs like Dan Bricklin's Demo 
Program. 

* Interactive screen painting and 
subsequent code generation. 

* Multiple screen design and scrolling. 

* TSR screen capture program, works 
with any program including Dan 
Bricklin's Demo Program. 

ScreenStar Sets the Stage 
for Windows. 

ScreenS tar comes with a complete 
window generating library. You design 
the help screens and pop-up windows. 
Essential ScreenStar windowing 
functions tie them together in one 
smooth package. 

* Complete window design including 
overlapping window functions. 

* Screens are compressed into data 
structures, and remain a permanent part 
of the program. No messy data files to 
look for. 

Price - $99 
Curtain Call. 

They may not ask for your autograph, 
but they will want to know how you did 
those screens. Screenstar is more than a 
screen-painting program. It is a 
screen processor. No professional 
programming environment will 
be complete without 
this product. 

W/Source add $99 

Audition Our Product 
Today. Call: 

We know you will enjoy 
using ScreenStar. However, 
should you give it less than 
rave reviews, return it 
within 30 days for a full 
refund. 


