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large, sophisticated applications which go
beyond the 640K barrier, taking advantage
of up to 16MB of RAM, and utilizing the
potential of today’s microprocessors.

Just like their MS-DOS predecessors,
these five new languages are equipped with
powerful, professional features you work
with, not around:

Support of direct calls to the operating
system, and inter-language calling for mixing
multiple languages on the same project.

Access to OS/2 system calls and a full
complement of utilities, including an
incredibly fast incremental linker and the

The people who co-developed the indus-
try’s most powerful personal computer
operating system are now proud to announce
programming languages to match.

Introducing Microsoft® Macro Assembler
5.1, C 5.1, Pascal 4.0, FORTRAN 4.1 and
BASIC Compiler 6.0.

Five industrial-strength, stand-alone lang-
uages that combine the implementation
flexibility you’ve enjoyed under MS-DOS®
(which, of course, they still support) with the
advanced capabilities you’ve anticipated
from OS/2.

Capabilities such as the ability to develop
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Microsoft FORTRAN 4.1
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All Watch unCALL pale i
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DO Z8 y - 1, ywax
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radius = radnax « ABS(x)
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CALL n i r ror txcenter ,  xoff, t

COHTim.sE
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asicMov

MOV

ortranControl 1370 (Affine closure,  Round nearest, 644
ien=8 pn=l un=l on=8 zn=8

id SS the sane

breakdown of all OS/2 system calls and
samples to get you started.

All the tools you need for turning out
larger, more powerful, more complex OS/2
applications.

(And, incidentally, all the tools we rely on
for creating our own commercial software.)

For the name of your nearest Microsoft
professional languages dealer, simply call
800-541-1261, Dept. C16.

Ask him for some more information on
our OS/2 family.

He’ll show you some languages you can
really swear by.

first protected mode programmer’s editor
that works equally well in real mode.

Microsoft CodeView® our popular,
advanced debugger that lets you untangle
program logic at the source code level, no
matter what code you’re using.

(It even lets you debug protected mode
programs up to 128MB of virtual memory,
and larger programs than ever before in
real mode.)

As the perfect complement to our new
languages, we’re also offering the Microsoft
OS/2 Programmer’s Toolkit.

It contains a parameter-by-parameter
Microsoft, MS-DOS and CodeView are registered trademarks of Microsoft Corporation.
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COVER SUITE:
MAC CONNECTIONS ENTER THE MACS

WILLIAM CASEY
The IBM world’s attitude toward Macintosh computers has
never been congenial— they were okay, as long as they didn’t
show up in the neighborhood. Times change. The new and
more powerful Mac SE and Mac II have given the renegade
computers a presence in business computing that cannot be
ignored. For the first time in PC TechJournal's five-year
history, we turn our attention to Mac technology and how it fits
into a predominantly IBM and compatible environment.

The Apple Macintosh
is popping up on
thousands of desks
in traditionally IBM
business territory.
The question now
becomes: How do we
make them con-
tributing members
of PC society.

Sophisticated Expert 106

Product review:
3+ for Macintosh

PC-MAC LINK
HOWARD MARKS
One of the first PC network vendors to recognize the Macintosh
is 3Com. The latest extension to its 3+  Share network
operating system is 3+  for Macintosh, which allows PCs and
Macs to coexist with a common server. Our examination and
LAN performance tests show this to be a good networking
solution for the mixed environment, sure to grow stronger with
the multitasking and memory features of OS/2. 52

MACINTOSH MEETS THE MAINFRAME
PAUL FIRGENS
Mac users have been out of luck in the corporate environment
in which an IBM mainframe looms over them. DCA comes to
the rescue with MacIRMA, a 3270 terminal emulator. We test it
on a Mac II and find that MacIRMA gives Mac users the same
access to data as PC users have long had — and represents a
giant step toward corporate acceptance of the Macintosh.

Product review:
MacIRMA

The Evolution of R:BASE 86

72EMS 4 0 Pulls Together

OPERATING
ENVIRONMENTS EMS 4.0 PULLS TOGETHER

TEDM1RECKI
EMS 4.0 melds the best of the earlier Lotus/Intel/Microsoft
version and the enhanced version from AST/Quadram/Ashton-
Tate into a new and improved expanded memory specification.
This blessed union provides a memory standard and task-
switching capability that should mean a brighter future for
those developing DOS applications.
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DEPARTMENTSDATA
MANAGEMENT

Product reviews:
R-.BASEforDOS
R-.BASE for OS/2

VICTOR E. WRIGHT
Following the theory of natural selection, Microrim has held on
to the strongest traits of its popular data manager through its
many iterations. Its two latest versions, R:BASE for DOS and
R:BASE for OS/2, keep the robust language and flexible
generator, adding a prompt-by-example interface and SQL
features. We run R:BASE for DOS through our usual data z
manager tests and take a separate look at the OS/2 version. 06

EXPERT
SYSTEMS SOPHISTICATED EXPERT

Product review:
PC Plus

SUSAN J. SHEPARD
A veteran in the expert-system business, Texas Instruments is
well-positioned to deliver an expert system shell for the PC. Its
Personal Consultant Plus has helped build expert systems in
fields as diverse as accounting, grain marketing, and airline-
gate scheduling. We give you the details we found in developing ,
a sample diagnostic system for diesel automobile engines. 106
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Mac Comes to Town/jvuE ANDERSON
Not so long ago, a Macintosh within our pages would have
been heresy. Today we see the Mac as a serious player in a
multivendor environment, and we must learn to integrate. 9

NEW DIRECTIONS
Looking through the Past/v/iu. FASTIE
The computer industry has grown more complex since our
first issue exactly five years ago, but we still bring you
the most detailed, accurate technical information. Here’s how. 2 j

OUTFITTING THE END USER
Having it Both Ways/PETER c. COFFEE
Today’s systems integrator should ensure that information flows
over a variety of paths, depending on the intended audience.
The double-backbone model makes this possible. 141
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CREATE PROFESSIONAL SCREENS
IN MINUTES

with SCREENMAKER-TiM
A POWERFUL NEW

SCREEN DESIGN UTILITY ALLOWING YOU TO

• Build your displays from scratch using our full feature
“what you see is what you get” Screen Editor.

• Use our memory resident snapshot program to capture
text displays from any running program for subsequent
editing, including programs such as “Dan Bricklen’s
DEMO”.

Screen displays created through SCREENMAKER-T may be

• Included in your C or Pascal programs WITHOUT adding
code, substantially reducing program size and mainte-
nance, using our Binary Display to Text Data Structure
Converters.

• Included in a text oriented slide show for use with our
STANDALONE VIEWER and freely distributed using our
SLIDESHOW EDITOR and COPIER programs.

Using our Screen Editor is a snap and features include:

• Block copy, Move, Duplicate, or Delete
• Drawing Boxes or Freehand Lines with any of the ASCII

or Extended ASCII Characters
• Entering Text in Four Directions
• Create I Edit Color Displays, even on a Non-Color

Monitor.
• Change Colors by Block or with Cursor
• Keep Display Elements on a Scratchpad
• Specify and Reserve Data Input Areas
• Call up Help or Cancel Most Operations with one

Keystroke
• Save and Edit Partially Completed Displays
• Build and Edit a Static Slideshow

The same efficient Libraries with over 75 routines used to
write SCREENMAKER-T to maintain complete control over
the display and keyboard are now available separately for
the following compilers:

Turbo C (VI.0, 1.5) Aztec C (V3.2)
Microsoft C (V4.0, 5.0) Mix C (VI.0)
Lattice C (V2.1x) Turbo Pascal (V4.0).

Programs require IBM PC/Compatible, MS-DOS 2.0 or
higher and are EGA aware.

SCREENMAKER-T
MD RESIDENTS ADD

5% SALES TAXONLY $99.95
VISA PO’s accepted

CALL TODAY 1-800-848-8338

MULTISYSTEM
DEVELOPMENT, INC.

P.O. Box 1292 • Severna Park, MD 21146
Turbo C and Turbo Pascal are Registered Trademarks of Bor land Int’L, Inc.;
Microsoft  C is a Registered Trademark of Microsoft Corp.; Latt ice C is a
Registered Trademark of Lattice, Inc.; Aztec C is a Registered Trademark of
Manx Software, Inc.; Mix C is a Registered Trademark of Mix Software; IBM
PC is a Registered Trademark of IBM Corporation; MS-DOS is a Registered
Trademark of Microsoft  Corporation; Dan Brickl in’s Demo is a registered
trademark of Software Garden, Inc.

CIRCLE NO. 106 ON READER SERVICE CARD



Periscope’s New Version 4
mGives you all the right stuff for debugging! No
matter which model you pick, you have the
same powerful software to help you track down
hard-to-find bugs fast.

Periscope software &
250+ page manual

David Nanian, President of Underware, Inc. (of
BRIEF fame) says this about the new
Periscope Version 4:

“Periscope has always been an
unbelievable assembler-level debugger.
Version 4 has turned it into a terrific
source-level debugger as well. Aside from Hscope
major enhancements like the source-level
improvements, all the little changes make a
really big difference, too. For instance,
symbol lookups and disassemblies are
noticeably faster, and highlighting the
registers that have changed really makes
life easier. Once again, Periscope has raised
the industry standard for debuggers!”

Periscope's software is solid, comprehensive, and
flexible.

What’s New in Periscope
Version 4:
• View local symbols from Microsoft C

(Version 5)
• Debug Microsoft windows applications
• Set breakpoints in PLINK overlays
• Improved source-level support
• Monitor variables in a Watch window
• 80386 debug register support
• Debug using a dumb terminal
• PS/2 watchdog timer support
• Use mixed-case symbols
• Set breakpoints on values of Flags
• Much more!

■ 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 running
up to 10 MHz is $1195.

REQUIREMENTS: 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 80-column monitor.

Call us with your questions. We’ll be happy
to send you free information or help you
decide on the model that best fits your needs.

Order Your Periscope,
Toll-Free, Today!
800-722-7006

It helps you debug just about any kind of program you can write . . . thoroughly and
efficiently.

Periscope’s the answer for debugging device-drivers, memory-resident, non-DOS,
and interrupt-driven programs. Periscope works with any language, and provides
source and/or symbol support for programs written in high-level languages and
assembler.

Periscope’s hardware adds the power to solve the really
tough debugging problems.

The break-out switch lets you break into the system any
time. You can track down a bug instantly, or just check what’s
going on, without having to reboot or power down and back
up. That’s really useful when your system hangs! The switch is
included with Periscope I, Periscope II, and Periscope III.

Periscope I has a board with 56K of write-protected RAM.
The Periscope software resides
in this memory, safe from run- Periscope i Board
away programs. DOS memory,
where debugger software
would normally reside, is thus
freed up for your program.

Periscope III has a board with 64K of
write-protected RAM, which performs the
same function as the Periscope I protected
memory. AND .. .

The Periscope III board adds another powerful dimension to your
debugging. Its hardware breakpoints and real-time trace buffer let you track down

bugs that a software-
oriented debugger would
take too long to find, or
can’t find at all!

Periscope Break-out
Switch

MAJOR CREDIT CARDS ACCEPTED

Periscope III Board
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Powerful MarketingjI Research
Public

Relations

1

I ’T
The SAS System brings today’s power-hungry
PC users efficient data management, an easy
report generator, customized presentation
graphics, superior statistics, and more. You
get the strength and flexibility that make
SAS software so indispensable on mainframes
and minicomputers.

IaT
Technical

Writing
Communication

Design

Print Services

Productive
The SAS System has integrated applications
to use “as is” or customize to fit your needs.
Plus a built-in micro-to-host link just for
your PC.

Read data in any format from any file
including dBASE® and Lotus® 1-2-3? Then
analyze and display your data through
interactive windows.

Patient Load Report
By Age Major City Populations

40 59 Years21-39 Years

13-20 Years

ISTokyo

0-12 Years Paris
60 and Over

Mexico CityTotal Daily Patients: 396

London

Calcutta

23  4567  89  10
In Millions (1980 World Census)

The SAS System runs on the IBM PC AT, XT, and PS/2; IBM 370/30xx/43xx and compatible mainframes; Digital Equipment Corporation’s VAX™ series minicomputers and workstations;
Data General Corporation’s ECLIPSE® MV series; and Prime Computer, Inc.’s 50 series. Not all products are available for all operating systems.

SAS is the registered trademark of SAS Institute Inc., Cary, NC, USA. dBASE is a registered trademark of Ashton-Tate. Lotus and 1-2-3 are registered trademarks of Lotus Development Corp.
Copyright ©1987 by SAS Institute Inc. Printed in the USA.
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PCT 7/88just by
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Maintaining the SAS System is easy, too.
•u receive automatic updates and technical

I’d like to know more about the
SAS® System for personal computers.
Send me a free demonstration diskette,
plus details about a free 30-day
software trial.

Name

Water Sample Analysis
Elam County Title
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Mailing Address

City

State

Telephone

Mail to: SAS Institute Inc.
Attn: CC
SAS Circle Box 8000
Cary, NC 27512-8000

Sample Number
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Finally, there s an SQL that gets back to
BASIC. And COBOL. And C. And Pascal.

allow you to access data by field name, move forward
or backwards through the database, compute fields
from other fields or constants, and even work with
composite records built from multiple, joined
Btrieve files.

Like Btrieve, XQL offers features like multi-
user support, fault tolerance, comprehensive
documentation, and expert technical support. And
you never pay royalties on your XQL applications.

Solve the database dilemma with XQL, the SQL
that speaks your language. Only $795* See your
Authorized Novell Gold Reseller, or call us at
(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 NVXQL3.

As a programmer, you’ve probably already
faced it— the database dilemma. Do you use an SQL
for easy database handling, or a true programming
language for maximum power and flexibility?

Now you can do both with XQL? the relational
data management system from the developers of
Btrieve.®

The Programmer’s SQL. With XQL, you
can access your data with the ease of Structured
Query Language through simple subroutine calls
from traditional programming languages. XQL sup-
ports standard SQL syntax, including subqueries,
unions and security groups.

XQL Relational Primitive Operations.
In addition, XQL lets you bypass the SQL level and
perform highly efficient, relational primitive opera-
tions directly. You get all the functionality of a rela-
tional database model without the constraints of a
4th generation language.

Building on Btrieve. The heart of Novell’s
family of data management tools is Btrieve. By
letting you access multiple records at a time, XQL
adds a powerful dimension to Btrieve. XQL incorpo-
rates sophisticated data manipulation features which

(NOVELL

For software solutions,
you should be seeing red.

‘Suggested retail price (US dollars) ©1988 Novell Inc., World Headquarters, 1 22 East 1 700 South, Provo, Utah 84601 (801 ) 379 -5900
Requires Btrieve 4.x and PC-DOS or MS-DOS 2.x, 3.x.
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JULIE ANDERSON

SYSTEMS PERSPECTIVE

Mac Comes to Town
The Macintosh is here, with serious intentions,
and the PC world must take serious notice.

A n Apple Macintosh on the cover of
PC Tech Journal's fifth anniver-

X J sary issue may surprise some of
you. It took us a while to get used to
the idea ourselves. But the Mac on the
cover is not meant to shock—only to
show how much we and the computer
industry have evolved since our first
issue in July 1983.

In the beginning, the only desktop
computers considered worthy for busi-
ness applications were those stamped
with the IBM label. Gradually, Compaq
and a few other IBM compatibles man-
ufacturers gained the respect of busi-
ness by producing reliable computers
with added features at lower prices.

Incompatibilities were rare, even
when the market was flooded by clone
manufacturers who produced commod-
ity items with proven BIOS and off-
the-shelf hardware components. The
risk in buying a non-IBM machine was
no longer the big issue it once was.

It is this maturing of the manufac-
turing arm of the industry plus years of
increasing confidence in microcomput-
ers that allows the Mac, which is a
wholly different architecture, to gain a
foothold in corporations. Our research
shows that Macs have penetrated about
20 percent of our readers’ compa-
nies—a presence we cannot ignore.

The question is, just how should
PC Tech Journal treat the Mac. Because
the magazine’s mission is to cover is-
sues of systems design, development,
and integration, the answer, of course,
depends on how businesses are using
their newly acquired Macs.

At the MacWorld show in San
Francisco in January, I asked many at-
tendees what they do with their Macs.
Their answers revealed two primary
applications. The first and most obvious
is in-house desktop publishing. The
Mac’s graphics are visually enticing to
artists and some would-be artists, and
the large-screen monitors available
from Radius Inc., SuperMac Technolo-

JULY 1988

gies, and other companies make true
WYSIWYG possible.

The other popular role for the
Mac is as a low-end CAD workstation.
Again, graphics capabilities are a key
factor. And when the Mac is outgrown,
a natural migration path leads to the
more powerful Sun workstation.

In more isolated cases, the Mac is
serving as a personal productivity sta-
tion. Chosen for its ease of use and
reduced training requirements, the Mac
is certainly adequate at running spread-
sheets and word processors on the
nontechnical end user’s desk.

Regardless of the reason Macs got
in the door, their users now want to
be connected into the “real” data. They
need to publish graphs based on cor-
porate numbers, determine costs of
CAD designs, and share documents
with their PC-owning colleagues.

The focus of our cover suite this
month, therefore, is how to connect
these Macs that have crept into the cor-
poration with work-group and corpo-
rate data. The first article, “Enter the
Macs,” by William Casey, describes the
Macintosh line and presents options
and problems in connecting Macs to
PCs. In “PC-Mac Link,” Howard Marks
examines 3Com’s 3+ server software
that allows Macs and PCs to reside on

the same network and share resources.
Finally, Paul Firgens looks at Mac-3270
connections (“Macintosh Meets the
Mainframe”), comparing DCA’s
MacIRMA to its IBM sibling.

Our intent in this coverage is not
to sell you on Macintosh computers,
but to recognize that the days of
single-architecture microcomputers are
gone. The question is not which archi-
tecture will win out, because I don’t
believe any one architecture will pre-
vail. The issue today is how to manage
multiple architectures so that they can
effectively coexist in one system.

As much as the industry and end
users cry out for standards, the best
that we can hope for is a family of
standard platforms with a family of
standard interfaces that allow the plat-
forms to exchange data. This means
that workstations with different archi-
tectures need to interface with each
other at the hardware, operating sys-
tem, and application levels.

DEVELOPING, ANYONE?
Our cover suite focuses on integrating
Macs, because few companies are using
them for developing. Our research
shows only about 15 percent of our
readers are developing on the Mac, and
I could find no companies at MacWorld
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“A Cure For The SYSTEMS PERSPECTIVE

that were. This should not be surpris-
ing; only recently have Fortune 1000
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“Unlimited’
undim'i’ted, a. [L. limitus]: The ability to expand your
personal computer’s storage capacity beyond your wild-
est imagination.

Up until now, the concept of unlimited
PC storage capacity was about as practi-
cal as cramming all your office files into
your briefcase. Storage capacity could
only be stretched as far as the fixed
capacity of your hard disk. Or to
the limit of your patience for
shuffling through stacks of
floppies.

But imagine instead that you
could insert and remove hard disks as easily

day, your entire informa-
tion base can be simply
locked away where only

you can get at it.
If you want to share your

software and data with
others, the Tandon Personal
Data Pac offers you the

cheapest and most reliable
“network” possible. Simply

transfer what you need from one
as a VCR cassette— your PC’s storage capac- Pac to another, and turn a shared PC into
ity would then be virtually limitless.

That’s exactly the idea behind the Tandon
Personal Data Pac, the world’s first and

portable, Win-
chester hard disk.
Just attach a low-
cost Ad-PAC drive
receptacle to your
PC, and its powers
of memory are
totally trans-
formed. You can
choose from a

of self-contained,number
portable Personal Data Paes that can
be inserted and removed as easy as a floppy.
Now a whole business worth of software
and data can fit neatly into your
briefcase. Ready to go any-
where your business
will take you.

And when you
are done for the

a dedicated workstation, just for you.
If your travels with the Data Pac take you

on a bumpy road, don’t worry. Your software
and files will be safe and secure inside the
Pae’s rugged housing. It
can even take a trip in the
mail or an occasional
fall off your desk.

See your Tandon
Dealer today or call us
at 1-800-556-1234,
ext. 171 (in California
1-800-441-2345,
ext. 171) and learn
the new definition for
personal computing.

The possibilities are limitless.

andon
We’re redefining

personal computing.
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LETTERS

As another example of being com-
fortable, I have a friend who does not
know much about computers. He
bought one machine and acquired
WordPerfect to help run his business.
He eventually got to the point where
he was using WordPerfect (just the
standard package, not any additional
programs or keyboard enhancers) as
an integrated database tool. He could
manage thousands of names and gener-
ate letters selectively to them all or to
some subset. His macros permitted him
to quickly look up any name by any
field—and his fields were nothing
more than WordPerfect files.

The advantages of C include:
• Support for structures. If it did not

have this, I would not have chosen it.
• Ease and modularity of functions.

PL/1 taught me to write small func-
tions and build my own libraries. C
also lets me do this. Pascal has the
COBOL tendency of bloating rapidly,
of including every function in all the
modules regardless of whether you
need them or not.

• Preprocessor. I really like the idea of
using the preprocessor to dynamically
compile differently depending on
other conditions. This was one area
where PL/1 was sorely deficient. The
PL/1 preprocessor was difficult to
understand, difficult to use, and too
much of a potentially good thing.

• Availability of add-on libraries. Be-
cause of the ease with which func-
tions can be accessed in C, there
seem to be more add-on libraries for
C than for other languages.

• Flexibility. More than anything else, C
gives me the feeling that PL/1 had
given me in the old days: that I could
do anything I wanted.

The deficiencies in C include:
• Simplistic file structures. This is the

“file sequence of bytes” problem.
Granted, this is the easiest to imple-
ment on the greatest variety of ma-
chines, but when I need a compli-
cated file structure, I really need it.
Resorting to file managers such as
Btrieve (if it weren’t for Btrieve, I
would not have chosen C either)
doesn’t quite do it, because it is an-
other layer between the application
and the data. Complex file structures
should be in the operating system
and in the language. In this area, C
reflects the simplistic approach to I/O
of UNIX, which was developed in a
computer science environment. OS/2
does not seem to portend a different
future. Here is where I miss the
mainframe world the most.

• The best programs are not always
written in the best languages.

Any discussion of language is actu-
ally a discussion of how some pro-
grammers do their craft, not of abso-
lute rights and wrongs. People reveal
what they like, what they are most
comfortable with, and why a particular
language fits their mentality and per-
sonality. Sometimes the syntax may be
the issue. Take LISP—it has too many
parentheses for me and is too recur-
sive. I think more hierarchically than

recursively, so I can’t think in LISP
terms; I can’t write LISP statements.

I feel more comfortable with pro-
cedural languages that have conditional
statements, ways of selecting among
several alternatives, and that can be ar-
ranged hierarchically. Because of the
type of programming I am doing now,
I am moving from a hierarchical orien-
tation to a collateral one —where enti-
ties all exist at the same time and any
of them can be active and interrelate
with one another.

Now COBOL Programmers
Can Do Formatted Screens

Quickly and Easily * with SCREENIO.
Realia COBOL • Micro Focus COBOL • IBM COBOL/ 2

SCREENIO is a high-performance, COBOL-specific screen manager for the Personal
Computer and compatibles. It’s powerful, offers an impressive array of features, yet is easy
to use. SCREENIO was written by experienced COBOL professionals and represents a
truly COBOL approach to screen management on the PC.

Design and Revise Screens Painlessly with Our Panel Editor.
Use our interactive Panel Editor Facility to design your screens with a What-You-See-Is-
What-You-Get approach. You can easily modify and experiment with screen layouts. Type
titles and descriptive information on the screen, draw lines and boxes using the cursor
movement keys, and paint the colors you want using the cursor keys or block functions.
Use all 256 color combinations on your screens.

Programming with SCREENIO is Easy.
You can display your screen and accept data with as few as two statements; a COPY
panelname in your WORKING-STORAGE SECTION, and a CALL SCREENIO state-
ment in the PROCEDURE DIVISION. SCREENIO is linked with your application just
as any other COBOL subroutine would be.
Yes, we’ve always done windows. SCREENIO supports Edit Masks, Automatic Error
Detection and Editing, High Speed Video, Hot-Fields, Key Redefinition, Foreign
Language Capability, Custom Tabbing Order, Color Control at Runtime, PC Speaker
Control, and much, much more. A BMS Mapset Import is available. Most programmers
are amazed at how easy it is to build flashy applications using SCREENIO and COBOL.

Our Support is Outstanding.
We provide superb telephone support. Upgrades are distributed to licensed users
automatically for the first year. There are no Runtime Fees— the code you develop is
yours to distribute freely.

We’ll Send You a Free Demonstration Diskette.
This limited version of our Panel Editor shows how you design panels. i
Because it’s written with COBOL and SCREENIO, it shows the kind
of features and performance you can expect in your applications.

SCREENIO 2.1 is only $400 plus shipping. Ask about our
other programming tools and package deals, too. In a
hurry? Most orders are delivered within 24 hours!

ISIO> RCC IX/I
Northern Computing Consu l tan ts
RO. Box 020897 • Juneau ,  A laska
(907) 780-6464 • TELEX 510 601 4951 (N
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ORDERING INFORMATION
FREE SHIPPING. Orders within the USA (including
Alaska & Hawaii) are shipped FREE via UPS. Call for
express shipping rates.
NO CREDIT CARD CHARGE. VISA, MasterCard and
Discover Card are accepted at no extra cost. Your card
is charged when your order is shipped. Mail orders
please include expiration date and authorized signa-
ture.
NO COD OR PO FEE. CODs and Purchase Orders are
accepted at no extra cost. No personal checks are ac-
cepted on COD orders. POs with net 30-day terms
(with initial minimum order of $100) are available to
qualified US accounts only.
NO SALES TAX. Orders outside of Ohio are not
charged sales tax. Ohio customers please add 5% Ohio
tax or provide proof of tax-exemption.
30-DAY GUARANTEE. Most of our products come
with a 30-day documentation evaluation period or a 30-
day return guarantee. Please note that some manufac-
turers restrict us from offering guarantees on their
products. Call for more information.
SOUND ADVICE Our knowledgeable technical staff
can answer technical questions, assist in comparing
products and send you detailed product information
tailored to your needs.
INTERNATIONAL ORDERS. Shipping charges for In-
ternational and Canadian orders are based on the ship-
ping carrier’s standard rate. Since rates vary between
carriers, please call or write for the exact cost. Inter-
national orders (except Canada), please include an ad-
ditional $20 for export preparation. All payments must
be made with US funds drawn on a US bank. Please
include your telephone number when ordering by mail. |
Due to government regulations, we cannot ship to all
countries.
MAIL ORDERS. Please include your telephone num-
ber on all mail orders. Be sure to specify computer,
operating system, diskette size, and any applicable
compiler or hardware interface(s). Send mail orders
to:

Programmer’s Connection
Order Processing Department

7249 Whipple Ave NW
North Canton, OH 44720

'MC.NL i a gPCJVE
We’re Programmer’s Connection, the leading
independent dealer of quality programmer’s
development tools for IBM personal com-
puters and compatibles. We can give you the
knowledge to help you make the best software
buying decisions possible.
Informative Buyers Guide. The CONNECTION, our
comprehensive buyers guide and catalog, contains
prices and up-to-date descriptions of over 750
programmer's development tools by over 250
manufacturers. Each description covers major
product features as well as special requirements, ver-
sion numbers, diskette sizes, guarantees, and more.
In addition, the CONNECTION features interesting ar-
ticles by leaders in the programming industry.
How to Get Your FREE Copy: 1) Use the reader ser-
vice card provided by this journal; 2) Mail us a card
or letter with your name and address; or 3) Call one
of our convenient toll free telephone numbers.
If you haven’t yet received your copy of the
Programmer’s Connection Buyer’s Guide, act
now. Increasing your knowledge about these
products could be one of the most powerful
things you’ll ever do.

USA 800-336-1166
Canada 800-225-1166
Ohio & Alaska (Collect) 216-494-3781
International 216-494-3781
TELEX 9102406879
FAX 216-494-5260

Business Hours: 8:30 AM to 8:00 PM EST Monday through Friday
Prices, Terms and Conditions are subject to change.

Copyright 1988 Programmer's Connection Incorporated

Established 1984
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7n Ul Programmer by Wallsoft 295 249
ZIM by Zanthe Information 880 769

elan computer group products
Eroff Supports LaserJet and Postscript 695 629
NROFF/PC.................................................... 99 89

faircom products
c-tree & r-tree Combo 650 51 9

c-tree ISAM File Manager 395 315
r-tree Report Generator 295 239

d-tree 495 419
lahey computer products

F77L-EM/16 695 639
F77L-FORTRAN Compiler .......... 477 429
Lahey Personal Fortran 77 ............................... 95 85

metaware products
HighC 595 529

386 Version 895 799
Professional Pascal 595 529

386 Version 895 799
microsoft products

Microsoft BASIC Compiler New Version 295 21 9
Microsoft C Compiler w/CodeView 450 299
Microsoft FORTRAN Optimizing Comp 450 299
Microsoft Macro Assembler 150 105
Microsoft QuickBASIC..................................... 99 69
Microsoft QuickC ........................................... 99 69
Microsoft OS/2 Programmer’s Toolkit 350 239
Microsoft Windows ........................................ 99 69
Microsoft Windows 386 195 129
Microsoft Windows Development Kit 500 329
Other Microsoft Products CALL CALL

migent products
DATABASE.SERVER New 695 629
Developer’s Toolkit for C New 495 449
EAGLE Database Application Language New 495 449
SUMMIT  Database Add-in for Lotus 1-2-3 New 195 175

mks products
MKSAWK
MKS RCS Rev Control System
MKS SQPS SoftQuad Publishing Software
MKS Toolkit iw#? MKS VI
MKS Trilogy with AWK, CRYPT& Korn Shell
MKS \l\ Editor .......................................

386 products
386 ASM/386 LINK Cross Asm by Phar Lap
386 DEBUG Cross Debugger by Phar Lap
NDPC-386  by MicroWay
NDP ForTran-386 by MicroWay
PC-MOS/386  by The Software Link All Varieties
VM/386 Z)y/GC New

blaise products
ASYNCH MANAGER Specify C or Pascal
C TOOLS PLUS/5.0
Turbo ASYNCH PLUS/4.0
Turbo C TOOLS
Turbo POWER SCREEN New
Turbo POWER TOOLS PLUS/4.0
VIEW MANAGER Specify C or Pascal

borland products
Paradox 2.0 by Ansa/Bodand
Paradox 386 by Ansa/Bodand
Paradox Network Pack by Ansa/Bodand
Quattro: The Professional Spreadsheet
Sidekick Plus
Turbo Basic Compiler
Turbo Basic Support Products All Varieties
Turbo C Compiler
Turbo Pascal Compiler
Turbo Pascal Developer’s Toolkit
Turbo Pascal Support Products All Vaneties
Turbo Pascal Tutor
Turbo Prolog Compiler New Version
Turbo Prolog Toolbox
Other Borland Products

c language
CJalkiyOVS ....................................New
CBTREE by Peacock Systems
CQL by Machine Independent Software
Eco-C88 Modeling Compiler by Ecosoft
Graphic by Scientific Endeavors
Lattice C Compiler from Lattice
Mark Williams Let’s C with FREE csd
Vitamin C by Creative Programming

VC Screen Forms Designer New Version
Reference Database for Norton Guides

WATCOM C6.0 by WATCOM Group
database management

Advanced Revelation by Revelation Tech
Clipper by Nantucket ........................
dBASE III Plus by Ashton-Tate
dFLOW by Wallsoft
The Documentor by Wallsoft
FoxBASE + by Fox Software
FoxBASE 4-/386 by Fox Software
Genifer by bytel ......................................................
MAGIC PC by AKER

peter norton products
Advanced Norton Utilities
Norton Commander
Norton Editor
Norton Guides

for OS/2
Norton Utilities

program mgmt utilities
Interactive EASYFLOWbyHavenfree
PolyMake UNIX-like Make byPolytron
PVCS Corporate Version Control by Polytron
PVCS Personal byPolytron
TUB Version Control by Burton Systems

sco products
XENIX System V for ESDI New
XENIX System V for PS/2
XENIX System V 286
XENIX System V 386

other products
Ada Products All Varieties byAlsys
Brief by Solution Systems
Carbon Copy Plus byMendian Technology
CCExpress by Meridian Technology
Dan Bricklin’s Demo II by Software Garden
db/LIB by AJS Publishing
Desqview from Quarterdeck
Epsilon Emacs-like editor by Lugaru
GRASP Paul Mace Software
KEDFT by Mansfield Software
LEVELS by Information Builders
Link & Locate by Systems Software
Link & Locate + + by Systems Software
Mace Utilities Paul Mace Software
OPT-Tech Sort by Opt-Tech Data Proc
OPTASM by SLR Systems
Peabody Specify Language, byCopia Inti
Periscope All Varieties New Version
Personal REXX by Mansfield Software
SLATE by Symmetry Group

with Source Code
XDB All Varieties byXDB Systems .
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novell products
Btrieve ISAM Mgr with No Royalties

Xtrieve Query Utility
Report Option for Xtrieve

Btrieve/N for Networks
Xtrieve/N
Report Option/N for Xtrieve/N

XQL CALL for Products Not Listed Here
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If you can
find better
sort/merge
software,

buy it!

LETTERS

their beliefs. Those who oppose turn-
ing off emphasize the shortened life of
the hardware due to numerous power
surges from the practice of powering
on and off. Again, those who oppose,
are unable to provide documentation.

We plan to incorporate a com-
pany-wide policy of only turning equip-
ment off when leaving at night and
turning it on when arriving in the
morning. Any documentation that sup-
ports either side would help us.

Harold Peterson
Financial Information Trust

Des Moines, IA

We were unable to locate documenta-
tion supporting either opinion. How-
ever, your proposed policy of turning
equipment on in the morning and off
in the evening is a reasonable compro-
mise between the cost of keeping equip-
ment powered on continuously and
the component stress incurred each
time power is turned on or off. Leaving
equipment powered on 24 hours a day
is not recommended unless appropriate
fire-safety measures are followed.

-js

• Not enough business data types. I
would love to have the implementa-
tion of BCD data type, similar to the
Fixed Decimal type of PL/1 or to the
packed decimal of the IBM 360 in-
struction sets—and one where I can
set the number of digits that I need.
Yes, I know that I can write my own
BCD functions, or perhaps buy some,
but I want to do the BCD arithmetic
directly: not

encode + bcd_add( result, a__num,
b_num)

but instead,

result + a_num -I- b_num

• Inadequate I/O. In PL/1, I could for-
mat data in at least three ways: unfor-
matted (binary, floating point, string,
and so on); with format statements
similar to those used in FORTRAN; or
with pictures (similar to those used
in COBOL). One could, for example,
declare a structure that corresponds
to a line of output. By assigning pro-
gram variables to the members in the
structure, one could achieve in-line
conversion to the picture (the 360/
370 instruction sets support this kind
of conversion elegantly) and output it
via in-line I/O instructions. That tech-
nique results in truly fast I/O.

So why will I continue to use C? I
use it mostly because of its flexibility,
because even IBM is putting its money
in the C language of OS/2 and beyond,
and because a decent PL/1 compiler is
not available.

Now we have the situation where
the C language is no longer, by and
large, connected with the UNIX operat-
ing system. It exists in its right with its
own force. That is all to the good —it
just needs to be made better. IBM
could surprise us all and give us that
PL/1 compiler that must be filed some-
where in Boca Raton, Hursely, or Ar-
monk under “Micros-Languages.”

Ronald Szoc, Pb.D., vice president
Ruesch International

Washington, DC

TURNED ON
We are currently attempting to deter-
mine if turning on and off CRTs, PCs,
printers, and monitors to reduce en-
ergy costs will be offset by possible
damage to this equipment.

From the surveys of other data
processing centers and hardware ven-
dors, we have found a split opinion on
the subject. Those who support turning
off the equipment have been unable to
provide any documentation to support

Sortex:® A flexible, general
purpose sort/merge facility
which provides you with the
ultimate in performance and

reliability

■ Runs from the DOS prompt, batch file, or
applications written in Assembler, BASIC,
COBOL, FORTRAN, Pascal, orC.

■ Accepts your requirements through the full
screen menu/panel facility, control file, or
command line.

■ Processes most of the commonly used file and
data types.

■ Produces output files with key, address, index,
tag, or full records.

■ Imposes no practical limitations. Files with four
billion characters, records & fields with thirty
two thousand characters each, and unlimited
number of keys can be handled by Sortex.

■ Allows records to be chosen selectively for
processing.

■ Sorts your records in ascending/descending
order on any number of keys.

■ Merges your sorted record sequences into
one sequence on any number of keys.

■ Preserves the input order of records on the
output file if all their keys are identical.

■ Allows keys to overlap, or be contained
within other keys. They need not be
contiguous.

■ Processes files that contain both standard
and nonstandard delimiters.

ERRATUM
The author of the MicroCache (Micro-
cosm Research) review in Product
Watch (May 1988, p. 153) was incor-
rectly identified. The author was Paul
Firgens, a regular contributor to this
magazine. PC Tech Journal deeply re-
grets the error. I Mini 1

COMMENTS, TIPS WELCOME
All letters to the editor should be
directed to Editor, PC Tech Journal,
Suite 800, T0480 Little Patuxent Park-
way, Columbia, MD 21044. Corre-
spondence also can be submitted
over MCI Mail to PCTECH. Please
keep letters brief and include name,
mailing address, and telephone
number; when a letter is lengthy, a
diskette is appreciated.

Readers are also invited to sub-
mit short solutions to technical
problems that are appropriate to the
technical expertise of our audience.
Submit these items to the attention
of Ted Mirecki, at the same address.
Illustrations by code fragments or
short complete programs are wel-
come. Text files may be in WordPer-
fect, Word, WordStar or plain ASCII
format; source code must be plain
ASCII ready for input to a compiler
or assembler.

30-Day Money-Back
Guarantee

Only $149.95

CORPORATION
1915 IV. Orangewood Avenue

Orange, California 92668
Tel.: 714 978 0480
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Looking for a data base?
. . .our customers aren’t!

| GOODS
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SECURITY

Bw PRICEq

INVOICE INCi

This extended network DBMS is designed and
implemented to maximize productivity, and to handle
large volumes of data, complex data structures and
high performance requirements.

• Real-world data relationships. MDBS III®
supports many-to-many, many-to-one,
one-to-many, one-to-one, forked and
recursive relationships.

• Very large data bases. MDBS III data
bases of 500MB exhibit split second
response times.

• Performance tuning. Change page sizes;
cluster records; add, delete or change
areas, records or data items; consolidate
disk space; hashed access; controllable
index widths.

• Query. A non programmer can interro-
gate any MDBS III file on an ad hoc basis.

• Fault tolerance. MDBS III closes the
window of data vulnerability with
transaction logging, pre-image posting
and transaction abort facilities.

• Interactive data manipulation. Perform
any data base command interactively
from the console without programming.

• Administration. MDBS III provides the
ability to measure the integrity of a
data base and repair it if necessary.

• Restructuring and reorganizing. Minimize
fragmentation by reorganizing and
compacting the data base.

• Environments and servers. MDBS III is
available for the IBM® PC and com-
patibles; PS/2; IBM, Novell and 3COM
LANs; VAX® and other fine minis;
DECnet and VAX® Clusters. MS-DOS®,
OS/2®, VMS®, UNIX® and XENIX®.

• Support. We offer hands-on product
training and are committed to provide
the best technical support there is.

• Professional Services. We can assist with
tasks from project specification to
developing turn-key solutions. Our
Equity Program allows a credit towards
future application development costs.

• Other fine mdbs products. We also offer
GURU, and expert system environment
and KnowledgeMan/2, a relational
DBMS development system.

mdbs products are offered worldwide. For MDBS III-
Australia: International Nexus Corporation,
(3) 589-7411; Belgium: Informatica, (02) 659-8610;
Finland: Businessman OY, (0) 59131; France:
ISE CEGOS, (1) 46 09 28 28; Netherlands: Information
Efficiency Consultants, (02) 154-15708; Singapore:
Soft-Pro Computer Pte Ltd, 2545245; Sweden:
Datorisering AB, (8) 753-3090; Switzerland:
Also Comsyt, 953733; United Kingdom: MDBS
International, Ltd., (1) 493-3677; West Germany:
Also Comsyt (89), 699-2960.
GSA contract number: GS00K88AGS86181

CHECK US OUT
s Expert Systems integration
s Real world structuring

Multi-user & LAN server
Unlimited number of records

s Multiple language interfaces
jx Data independence

Data protection & integrity
Data security/privacy

s 32K+ fields/record
s SQL Preprocessor
800-344-5832 • 317-463-2581
FAX 317-448-6428
Telex 9102401559 (MDBS WLAF UQ)

For more information attach your
business card and mail to:

mdbs, Inc.
Marketing & Sales
P.O. Box 248
Lafayette, IN 47902

Please send information on:
MDBS III Specifications
Information/ Training Seminars
Professional Services
Service and Maintenance
Environments

VMS MSDOS
OS/2 UNIX

I’m enclosing $120 in payment
for the MDBS III manual (In
Indiana add $5.50 sales tax).
Please charge my MasterCard

VISA or American Exp.
Signature ______________________
Card No _______________________
Phone No ______________________

MDBS III, GURU and KnowledgeMan/2 are registered trademarks of mdbs, Inc. Other trademarks shown are proprietary
to their respective manufacturers. CIRCLE NO. 141 ON READER SERVICE CARD
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Smartmodem 2400P™
For IBM PS/2

V-series Smartmodem 2400B™
For IBM PCs

V-series Smartmodem 9600B™
For IBM PCs

Fa  ”

1
e .. 0;

Smartmodem 1200A™
For the Apple II series

V-series Smartmodem 9600™
Throughput to 19.200 bps Over the past decade we’ve made data communications over ordinary dial-up phone lines as

dependable and reliable as a'call home. And we did it by offering a total communications solution

that combines advanced modem technology with the most powerful software available.v

(I) Hayes’

Smartmodem 2400B™
For IBM PCs

Smartmodem 2400Q ™
For Compaq III® portables

V-series Smartmodem 2400™
Throughput to 4800 bps

f£)Hayn<

Smartmodem 240U
Same AutoSync feature as V-series

Smartmodem 1200™
Established the standard

Smartmodem 12008™
For IBM PCs

YOU DON’T BECOME THE LEADING MO

Smartmodem 9600



IntocBridge

® Hayes'
I 3 ' S 7 3 B

fO Hayes*

InterBridge™
Connects AppleTalk® networks

Chronograph
Accurate clock for computers

TYanset 1000®
Print buffer and electronic mailbox

V-series Modem Enhancer™
Adds V-series connectivity

Cable Connections

Plus other enhancement products which provide cost efficiency for

all your business communications. For your nearest Hayes dealer,

call 1-800-635-1225. Hayes Microcomputer Products, Inc.,

PO. Box 105203. Atlanta, GA 30348.

1

OD Smartcom I

Smartcom III™
For IBM PCs

Smartcom II®
For IBM® PCs or Apple Macintosh™

Smartcom I®
For the Apple® II series

Rack 1A™
Houses nine Hayes modems at host site

DEM MAKER JUST BY MAKING MODEMS.
CIRCLE NO. 238 ON READER SERVICE CARD
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PC MACTERM screen from DMA

peripherals attached to the PC and all
internal boards (such as IRMA and net-
work adapter boards). $99.
Dynamic Microprocessor Associates Inc.,
60 E. 42nd Street, New York, NY
10165; 212/687-7115
CIRCLE 311 ON READER SERVICE CARD

Digital Communications Associates
Inc. (DCA) has developed the DCA
Select OS/2 Communications Server
(Select CS), a product that will provide
end users with PC-to-mainframe SNA
connectivity and PC-to-asynchronous
host connectivity in OS/2-based LANs.
With Select CS, DOS and OS/2 users
on an OS/2 LAN can have IRMA-type
PC-to-IBM mainframe access and
Crosstalk-type PC-to-non-IBM main-
frame access. Select CS includes both
DOS and OS/2 client and stand-alone
workstations; each workstation type
provides the user with IBM 3270 termi-
nal and printer emulation, bidirectional
file transfer, and API support. Its DOS
workstations are fully compatible with
DCA’s IRMALAN products.

Select CS implements advanced
program-to-program communication
(APPC), logical unit 6.2, and physical
unit 2.1 for OS/2 LAN users. It supports
multiple concurrent connection types
within one server, including worksta-
tion access through an SDLC, DFT, or
802.22 Token-Ring gateway connected
to stand-alone workstations. Select CS
also supports a host-to-LAN print
spooler and an asynchronous gateway
to non-IBM hosts. The price per server
for an entry-level server (supports as
many as eight concurrent users, five
sessions per user, and all gateway
types) is less than $3,000.

DCA also announced the DCA Se-
lect MS OS/2 LAN Manager (Select
LM), a product based upon Microsoft’s
OS/2 LAN Manager, which has been li-
censed by DCA. Select LM will allow
both DOS and OS/2 workstations to
share resources, such as hard disks and

10NET LAN software from 10NET Communication

Inc. The BOCARAM 50/60 is available in
1MB and 2MB configurations (expand-
able to 4MB with 1-megabit, 120-ns DIP
RAM chips. It includes software for the
Lotus/Intel/Microsoft EMS emulation, a
menu-driven installation program, and
a diagnostic package. 0KB, $295; 1MB,
$645; 2MB, $995; 4MB, $1,695.
Boca Research Inc., 6401 Congress
Avenue, Boca Raton, FL 33487;
305/997-6227
CIRCLE 318 ON READER SERVICE CARD

tion to 256 colors at 640-by-480 pixel
resolution. Video Seven will bundle
software drivers to support Microsoft
Windows and Windows/386, as well as
Autodesk’s AutoCAD and AutoShade
applications at these resolutions. $799.
Video Seven Inc., 46335 Landing
Parkway, Fremont, CA 94538;
800/238-0101; 800/962-5700;
415/656-7800
CIRCLE 314 ON READER SERVICE CARD

Two memory products available from
Orchid Technology provide PS/2
users with the additional memory they
need to run extended memory and
OS/2 and EMS 4.0 applications. Ram-
Quest Extra is a multifunction board
for the IBM PS/2 Models 50, 60, and 80.
It provides as much as 8MB of memory

CONNECTIONS

10NET Communications, a division
of Digital Communications Associates
Inc. (DCA), has unbundled its 10NET
LAN software for use on the IBM
Token-Ring and PC Network boards.
10NET LAN adheres to NETBIOS stand-
ards and supports server message
block (SMB) protocol suites. Utilities
included are mail, calendar, spooling,
user-to-user communications, broadcast
communications, and remote job sub-
mission. Servers can be dedicated or
nondedicated, and each PC on the net-
work can share data and peripherals.
Per node, $395; bundled with software
documentation, tap box, cable, and in-
terface board, $695 per node.
10NET Communications, 7016
Corporate Way, Dayton, OH 45459-
4223; 513/433-2238
CIRCLE 308 ON READER SERVICE CARD

PCs and Macintoshes have been
brought closer by Dynamic Micro-
processor Associates Inc.’s introduc-
tion of pc MACTERM. The remote-
computing software package works
with DMA’s pcANYWHERE in product to
let any user run a PC from a Macintosh
via a modem, direct cable connection,
or an AppleTalk network. PC MACTERM

runs on the Macintosh, while
pcANYWHERE runs on the PC. The prod-
uct also allows a Macintosh user to run

RamQuest Extra from Orchid Technology

using 256KB or 1MB single in-line
memory modules (SIMMs) and has two
serial ports. RamQuest II has 1MB of
memory that can be upgraded to 2MB
using 256KB DIP chips. Both memory
boards can be installed in less than five
minutes. RamQuest Extra: 0KB, $599;
512KB, $899; 1MB, $1,199. 1MB Ram-
Quest II, $849.
Orcbid Technology, 45365 Northport
Loop West, Fremont, CA 94538;
415/683-0300
CIRCLE 316 ON READER SERVICE CARD

A Micro Channel-compatible memory
board for IBM PS/2 Models 50 and 60
is being shipped by Boca Research
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Fast database development system
__I with SQL-based db_QUERY

E and Lotus 123 interface. . . ™

O PROGRAMMERS-
We asked what you
wanted in a database
development system and

FAST • PORTABLE • ROYALTY-FREE

PROFESSIONAL SERVICES: In addition to 60 days of
FREE technical support, we offer complete services to
get your development project going and keep it on
track:
Training Classes • Extended Support • Applications
Development & C Programming Services • Consulting •
Database Design & Optimization • Product Modification
We’re committed to making your database project a success!

we built it!
db_ VISTA III™ 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.

HOW TO ORDER: Call us; we’ll help determine your
needs and get you started. Add components as you need
them. Ask about the new Lotus interface. . .Call today!

The dbVista  Difference
Continuous high performance Consistent development schedules

Relational
dbms

Development
timeAccess

time
db Vista db_Vista

Design complexityData base size
ne db_ VISTA III™ Database Development System

-db_VISTA™: The High Performance DBMS Q db_QUERY:™ The SQL-based Query. db_VISTA III™ Database
Development System

dbLJ/lSIAIir $595 - 3960
db_QUER/“ $595 - 3960
dbuIVVlSE" $595 - 3960
db_VlSJA" File Manager Starts at $195
WKS Library for Lotus 123 Starts a t  $195

s major features include.-
-fulti-user support for LANs and multi-user
computers.
-lultiple database access.
-He and record locking.
automatic database recovery.
transaction processing and logging.

imestamping.
Database consistency check utility.
=ast access methods based on the network
■atabase model and B-tree indexing.
-n  easy-to-use interactive database access

tility.
31e transfer utilities for importing/export-
mg ASCII text and dBASE II/III files.

Database Definition Language patterned
fter C.

Virtual memory disk caching for fast
■atabase access.

runtime library of over 100 functions.

• Provides relational view of db_VISTA
applications.

• Structured Query Language
• Clinkable.
• Predefine query procedures or run ad-hoc

queries “on the fly”.

B db_REVISE™: The Database
Restructure Program.

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

0 WKS Library for Lotus 123.
• C-linkable interface to Lotus files.

• Operating systems: MS-DOS, UNIX V,
XENIX, VMS, OS/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.

-

components feature royalty-free run-time distribution, source code
liability and our commitment to customer service. That’s why cor-

rations like ARCO, AT&T, Hewlett-Packard, IBM, Northwestern
■tual Life, UNISYS and others use our products.

When high quality data base applications with outstanding
performance are important to your company’s success:

CALL 1-800-db-RAIMA
(that’s 1-800-327-2462)

In the UK call Systemstar Ltd. 0992-500919

VISA

CO RAIMAJk 1CORPORATION
3055 112th Avenue N.E., Bellevue, WA 98004 (206) 828-4636

Telex: 65O3O18237MCIUW FAX: (206) 828-3131

CO

£
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Torus Systems’ Tapestry II network software package

hyperGraph/8514
High Performance Mainframe Graphics Option

Attachmate

HyperGraph/8514 screen from Attachmate

Attachmate Corporation. The Hyper-
Graph/8514, a 3270 software add-on to
Attachmate’s EXTRA! connectivity soft-
ware, is designed to take advantage of
the IBM 8514 monitor and 8514/A
graphics adapter for the PS/2. The soft-
ware translates mainframe graphics
images into special commands used by
the on-board processor of the IBM
8514/A adapter, resulting in a 1,024-by-
768 pixel resolution. HyperGraph soft-
ware can significantly speed the draw-
ing of complex images and graphs, and
by off-loading some of the image pro-
cessing to the graphics adapter, it can
reduce memory consumption of the
software running in the PS/2. $895.
Attachmate Corporation, 3241 118th
Avenue SE, Bellevue, WA 98005;
800/426-6285; 206/644-4010
CIRCLE 307 ON READER SERVICE CARD

Quantum Software Systems Ltd. has
introduced QTERM, a communications
package for QNX—Quantum’s multi-
user, multitasking, networking realtime
operating system. QTERM comprises
three software programs: Qterm, QCL,
and QCP. Qterm connects the key-
board and screen to any serial or X.25
port; it can manage in excess of 10,000
serial and X.25 devices, providing ter-
minal emulation even for users at
dumb terminals, and it allows commu-
nication with a remote computer.

QCL, an interpreter for the QNX
communications language, is a fully
structured, high-level language with
communications functions, pattern
matching, and file I/O. QCL allows pro-
grammers to write scripts that automat-
ically log in to remote systems and per-
form a set of operations on those sys-
tems.

QCP, the QNX communications
protocol, implements a highly secure,
error-free communications protocol for
transferring files over a serial link be-
tween QNX systems. QCP provides the
error-checked file-transfer protocol

tively. Contact the company directly for
the price of PS/2 server support.
Torus Systems Inc., 240B Twin Dolphin
Drive, Redwood City, CA 94065;
800/872-5335; 415/594-9336;
CIRCLE 310 ON READER SERVICE CARD

The Hercules Network Card Plus is
now shipping from Hercules Com-
puter Technology Inc. The PC add-in
board combines the graphics and text
functionality of the Hercules Graphics
Card Plus with an AppleTalk network
port, allowing networking of PCs to
other PCs, Apple Macintoshes, and Sun

Hercules Network Card Plus add-in board

UNIX-based systems using the TOPS
network software. The Network Card
Plus includes all features of the Hercu-
les Graphics Card Plus, including 720-
by-348 pixel resolution and RamFont,
Hercules’ technology that combines
graphics and text modes. The Network
Card Plus also allows users to share
resources, such as laser printers and
hard-disk storage. The integration of
video and networking frees an addi-
tional card slot and saves PC users the
cost of a separate network board. $369.
Hercules Computer Technology Inc.,
921 Parker Street, Berkeley, CA 94710;
800/532-0600; 415/540-6000
CIRCLE 309 ON READER SERVICE CARD

Microcomputer-mainframe software that
allows a PS/2 to display mainframe
graphics at higher resolutions and
speed while consuming less memory
than before has been released by

printers, that are attached to a server.
Price per server for an unlimited num-
ber of workstations is less than $3,000.
Both Select CS and Select LM will be
available the first quarter of 1989.
Digital Communications Associates Ina,
1000 Aiderman Drive, Alpharetta, GA
30201-4199; 800/241-4762;
404/442-4000
CIRCLE 313 ON READER SERVICE CARD

An icon-based network software pack-
age that supports OS/2 on both work-
stations and servers is available from
Torus Systems Inc. The Tapestry II
Domain Manager Pack introduces
domain management, in which do-
mains are logical groupings of PCs
rather that physical groupings; domains
can be managed from any station on
the network, given proper privilege
and access. Tapestry II allows any SMB
file server, SMB printer, NETBIOS gate-
way, or NETBIOS interconnect bridge
to be fully integrated into the network.

Users can send mail to users on
the remote domain, and given proper
privilege, can use or even manage the
remote domain’s resources. Remote
users can access a network across tele-
phone lines. The filing system provides
comprehensive facilities for managing
the contents of local and network
drives and allows simple but secure
access to shared data on file servers.
The Tapestry II electronic mail system
allows communication of data among
users of the entire network, whether at
single or multiple sites.

Tapestry II also features telephone
directory management and a multiuser
time-management system that offers
personal diaries, action lists, and a
meeting scheduler. A Tapestry II net-
work consists of a Domain Manager
Pack and any combination of extension
packs. Tapestry II Domain Manager
Pack, $695; prices for 1-, 5-, 20-, and
50-station extension packs, $395,
$1,750, $5,995, and $12,500, respec-
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PolyAWK - The Toolbox Language .
For C, Pascal, Assembly & BASIC Programmers.

We call PolyAWK our "toolbox" language
because it is a general-purpose language that
can replace a host of specialized tools or pro-
grams. You will still use your standard language
(C, Pascal, Assembler  or other modular
language) to develop applications, but you will
write your own specialized development tools
and programs with this versatile, simple and
powerful language. Like thousands of others,
you will soon find PolyAWK to be an indis-
pensable part of your toolbox.

A True Implementation
Under MS-DOS

Bell Labs brought the world UNIX and C, and
now professional programmers are discovering
AWK. AWK was originally developed for UNIX
by Alfred Aho, Richard Weinberger & Brian
Kernighan of Bell Labs. Now PolyAWK gives
MS-DOS programmers a true implementation
of this valuable "new" programming tool.
PolyAWK fully conforms to the AWK standard
as defined by the original authors in their book,
The AWK Programming Language.

A Pattern Matching Language
PolyAWK is a powerful pattern matching
language for writing short programs to handle
common text manipulation and data conver-
sion tasks, multiple input files, dynamic regular
expressions, and user-defined functions. A
PolyAWK program consists of a sequence of
patterns and actions that tell what to look for
in the input data and what to do when it's
found. PolyAWK searches a set of files for lines
matched by any of the patterns. When a match-
ing line is found, the corresponding action is
performed. A pattern can select lines by com-
binations of regular expressions and com-
parison operations on strings, numbers, fields,
variables, and array elements. Actions may per-
form arbitrary processing on selected lines. The
action langauge looks like C, but there are no
declarations, and strings and numbers are built-
in data types.

Saves You Time & Effort
The most compelling reason to use PolyAWK is
that you can literally accomplish in a few lines
of code what may take pages in C, Pascal or
Assembler. Programmers spend a lot of time
writing code to perform simple, mechanical
data manipulation'— changing the format of
data, checking its validity, finding items with
some property, adding up numbers and print-
ing reports. It is time consuming to have to
write a special-purpose program in a standard

language like C or Pascal each time such a task
comes up. With PolyAWK, you can handle such
tasks with very short programs, often only one
or two lines long.

Prototype With PolyAWK,
Translate To Another Language

The brevity of expression and convenience of
operations make PolyAWK valuable for proto-
typing even large-sized programs. You start
with a few lines, then refine the program, ex-
perimenting with designs by trying alternatives
until you get the desired result. Since programs
are short, it's easy to get started and easy to start
over when experience suggests a different
direction. PolyAWK has even been used for
software engineering courses because it's possi-
ble to experiment with designs much more
readily than with larger languages. It's straight-
forward to translate a PolyAWK program into
another language once the design is right.

Very Concise Code
Where program development time is more
important than run time, AWK is hard to beat.
These AWK characteristics let you write short
and concise programs:
• The implicit input loop and the pattern-action

paradigm simplify and often entirely elimi-
nate control flow.

• Field splitting parses the most common forms
of input, while numbers and strings and the
coercions between them handle the most
common data types.

• Associate arrays use ordinary strings as the
index in the array and offer an easy way to
implement a single-key database.

• Regular expressions are a uniform notation
for describing patterns of test.

• Default initialization and the absence of
declarations shorten programs.

Large Model
Implementation

PolyAWK is a large model implementation and
can use all of available memory to run big pro-
grams or read files greater than 64K.

Math Support

PolyAWK Comes With The
Definitive
Book On
AWK...

FC
f 11

Requires
MS-DOS
2.0 or above & 256K RAM. $99
When you order PolyAWK you receive a copy
of The AWK Programming Language written by
the authors of the original UNIX-based AWK.
The book begins with a tutorial that shows how
easy AWK is to use, followed by a comprehen-
sive manual. Because PolyAWK is a complete
implementation of AWK as defined by the
book’s authors, you will use this book as the
manual for PolyAWK.
You can purchase PolyAWK and the book, The
AWK Programming Language, for $99. If you
already have the book, you can order PolyAWK
software only for $85, which is $14 off the
regular $99 purchase price. (The book serves
as the User’s Manual, so you you should
already have a copy of the book if you are order-
ing the software only.)

PolyShell Bonus!
PolyShell gives you 57 of the most useful UNIX
commands and utilities under MS-DOS in less
than 20K. You can still use MS-DOS commands
at any time and exit or restart PolyShell without
rebooting. MS-DOS programmers — discover
what you have been missing! UNIX program-
mers — switch to MS-DOS painlessly!
PolyShell and PolyAWK are each $99 when
ordered separately. Save $50 by ordering the
PolyShell + PolyAWK combination package for
$149. Not copy-protected.

30-Day
Money Back Guarantee

Credit Card Orders:
1-800-547-4000

Ask for Dept. PTJ
Send Checks and P.O.s To:
POLYTRON Corporation

1700 NW 167th Place, Beaverton, OR 97006
(503) 645-1150 - FAX: (503) 645-4576

PolyAWK also includes extensive support for
math functions such as strings, integers,
floating point numbers and transcendental
functions (sin, log, etc.) for scientific applica-
tions. Conversion between these types is
automatic and always optimized for speed
without compromising accuracy.

IPOI YTRON ■
High Quality Software Since 1982 CIRCLE NO. 144 ON READER SERVICE CARD



SERIOUS DEBUGGING
AT A REASONABLE

PRICE
RUN CODEVIEW

IN ONLY 8K
TM

TM

NEW! NEW! NEW! NEW!

Soft
All the speed and power of a hardware-assisted

debugger at a software price
CodeView is a great integrated debugger, but it
uses over 200K of conventional memory.
MagicCV uses advanced features of the 80386
microprocessor to load CodeView and symbols
in extended memory. This allows MagicCV to
run CodeView using less than 8K of
conventional memory on your 80386 PC.

Hardware-level break points
REAL-TIME break points on memory locations, memory ranges,
execution, I/O ports, hardware and software interrupts. More
powerful break points than ANY software-only debugger on the
market. Soft-ICE gives you the power of an in-circuit emulator on
your desk.

Don’t let 640K be your limit!
If you are closing in on the 640K limit and would
like the power of CodeView, MagicCV is for
you.Break out of hung programs

With a keystroke - no external switch necessary. Even with
interrupts disabled. Don’t let the debugger hide the bug!

Even if you’re not closing in on the 640K limit,
running CodeView with MagicCV makes your
debugging environment much closer to the end
user’s program environment. You can use
CodeView to locate subtle bugs that only occur
when there is plenty of free memory, or those
difficult bugs that only occur when your program
is running with a couple of TSRs loaded.

Breaks the 640K barrier
Soft-ICE uses ZERO bytes of memory in the first 1MB of address
space. This is especially useful for those subtle bugs that change
when the starting address of your code changes. With Soft-ICE
your code executes at the same address whether the debugger is
loaded or not.

Works with your favorite debugger
Soft-ICE can be used as a stand-alone debugger or it can add its
powerful break points to the software debugger you already use.
You can continue to use your favorite debugger until you require
Soft-ICE. Simply pop up the Soft-ICE window to set powerful
real-time break points. When a break point is reached, your
debugger will be activated.

How MagicCV works
MagicCV uses the 80386 to create a separate
virtual machine for CodeView. MagicCV uses
between 4K & 8K of conventional memory as a
bridge between the DOS environment and
CodeView.

Solve tough systems problems too
Soft-ICE is ideal for debugging TSRs, interrupt handlers, self
booting programs, DOS loadable device drivers, non-DOS
operating systems, and debugging within DOS & BIOS. Soft-ICE
is also great for firmware development because Soft-ICE’s break
points work in ROM.

MagicCV is easy to use
If you are a CodeView user, you already know
how to use MagicCV too. Just type MCV
instead of CV; everything else is automatic.

Save $86
MagicCV $199
Soft-ICE $386

Buy Both and Save $86
How Soft-ICE Works

Soft-ICE uses the power of the 80386 to
surround your program in a virtual MagicCV with Soft-ICE

Usmg Soft-ICE with
CodeView gives you the*
features necessary for
professional level systems
debugging. MagicCV
and Soft-ICE can work in
concert with CodeView
to provide the most
powerful debugging
platform you will find
anywhere. As an extra
bonus, by ordering both
MagicCV and Soft-ICE
together you save $86.

CALL TODAY
(603)888 - 2386of the DOS environment, while Soft-ICE

runs safely in protected mode. Soft-ICE
uses 80386 protected mode features, such
as paging, I/O privilege level, and break
point registers, to provide real-time
hardware-level break points.

30 day money-back guarantee
Visa and Master Card accepted

KU-MEGA TECHNOLOGIES
PO Box 7607

Nashua, NH 03060-7607
Both require 80386 AT compatible or IBM PS/2 Model 80.

MagicCV requires at least 384K of extended memory.
CodeView is a trademark of Microsoft Corporation.

Soft-ICE is a product any MS-DOS
developer serious enough to own a
386 machine should have. 55
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Disassembler from RJSwantek Digitalk’s Smalltalk/V286 programming language

needed by Qterm or QCL to transmit
or receive files. QTERM, $150; 4- and
16-node network versions, $300 and
$600, respectively.
Quantum Software Systems Ltd., 175
Terrence Matthews Crescent, Kanata,
Ontario, Canada K2M 1W8;
613/591-0931
CIRCLE 312 ON READER SERVICE CARD

protected mode and can address as
much as 16MB directly. Smalltalk/V 286
is designed to operate with both DOS
and OS/2 and is compatible with
Smalltalk/V. It includes multitasking and
supports separately loadable applica-
tions, providing developers an environ-
ment in which they can distribute their
applications. Developers can use it to
build systems with more than 32,000
objects, and objects can be larger than
64KB due to the expanded memory
capacity. $199.95; upgrade from previ-
ous versions, $75.00.
Digitalk Inc. 9841 Airport Blvd., Los
Angeles, CA 90045; 800/922-8255;
213/645-1082
CIRCLE 321 ON READER SERVICE CARD

An enriched version of Media Cyber-
netics’ library of graphics subroutines,
HALO ’88, features the ability to ma-
nipulate and control scanners and
scanned images. HALO ’88 has added
hardware support for the IBM PS/2, 43
graphics adapter boards, 20 printers,
and 11 scanners, bringing the total
number of supported devices to 144.
A disk-based virtual raster interface for
EMS, as well as system memory, has
been added. Extended character-set
support enables software developers to
address IBM’s full 255 characters in
graphics and to design foreign-language
fonts. $325; update, $150.
Media Cybernetics, 8484 Georgia
Avenue, Silver Spring, MD 20910;
800/992-4256; 301/495-3305
CIRCLE 325 ON READER SERVICE CARD

A full implementation of OPS83, an Al
expert system programming language
previously available only on larger sys-
tems (such as the DEC VAX, HP 9000/
33, AT&T 3B, Masscomp, Stratus, Sun 3,
and Apollo Domain), will now run on
the PC, according to Production Sys-
tems Technologies Inc. As a com-
piled language, OPS83 offers small ap-
plication program code size. The

OPS83 runtime system, linked to an
application program, requires only
50KB of memory on the PC. OPS83 is
written in C for easy interfacing to pro-
grams written in other languages. PC
version, less than $2,000.
Production Systems Technologies Inc.,
5001 Baum Blvd., Pittsburgh, PA
15213; 412/683-4000
CIRCLE 324 ON READER SERVICE CARD

Polytron Corporation has introduced
the Polytron Version Control Sys-
tem 2.0 (PVCS), a configuration and
management system that stores the re-
vision history of source files and main-
tains chronological records of changes.
PVCS 2.0 can reconstruct any prior re-
vision of a module, define a version as
specified revisions of various modules,
and support multiple lines of develop-
ment from a common ancestor. Disk
space is conserved because only the
differences between successive revi-
sions of a module are stored. The latest
revision of a program is instantly avail-
able, and any prior revision can be re-
constructed quickly.

The enhanced package includes a
screen-oriented menu interface and the
ability to use aliases (a name defined
to be equivalent to a list of one or
more file names). An alias can be used
in configuration files, command files,
or on the PVCS command line to
change a particular variable automati-
cally. After each logical line of configu-
ration file or command file is read, the
aliases in it are replaced by their equiv-
alent text strings. Single-user version,
$395; 5-station LAN, $995; upgrade from
previous version, $50.
Polytron Corporation, 1700 N.W. 167th
Place, Suite 2110, Beaverton, OR
97006; 800/547-4000; 503/645-1150
CIRCLE 319 ON READER SERVICE CARD

OASYS Inc. and Sierra Systems have
signed an agreement under which
OASYS will make available its Sierra C

SOFTWARE DEVELOPMENT

An automated disassembler and patcher
from RJSwantek & Associates, Soft-
X-plore, uses four algorithms to sepa-
rate code from data at a rate of 10,000
lines per minute on a hard disk. Other
features include processing for the
80386/87 instruction set, creation of
MASM-ready output, automatic genera-
tion of comments for DOS and BIOS
services, I/O port commands, error
messages that explain how to fix the
problem, and separate filing of patches
for documentation purposes. $99.95.
RJSwantek & Associates, P.O. Box 1032,
Hartford, CT 06111; 800/446-4656;
203/560-0236
CIRCLE 323 ON READER SERVICE CARD

The latest version of SoftPC, a software
product that allows Apple Macintosh II
users to access DOS applications, has
been unveiled by Insignia Solutions
Inc. SoftPC’s file-sharing architecture
makes it possible for the user to inte-
grate DOS and MAC/OS file systems;
any file can be accessed transparently
through either operating system. SoftPC
with DOS 3.3, $595.
Insignia Solutions Inc., 1255 Post
Street, Suite 625, San Francisco, CA
94109; 415/771-7001
CIRCLE 322 ON READER SERVICE CARD

An 80286- and 80386-based implemen-
tation of the Smalltalk object-oriented
programming language is offered by
Digitalk Inc. Smalltalk/V 286 runs in
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Tecmar Backs Up
the PS/2

Inside and Out
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/ /
QT-150e QT-40e

two-year warranty. So choose
your tape system solution from
the leader in PS/2 backup—
Tecmar, quality inside and out.
Call us now at (800) 624-8560
or (216) 349-1009. Tecmar, Inc.,
6225 Cochran Road, Solon,
Ohio 44139-3377
* QIC- 60 tape drives use QIC software, are
covered by a one-year warranty and are not
covered by QuickTurn Quality Service.

TEGU4R

satility. With extra interface
adapters, a single external drive
can back up multiple computers.
And, because we offer interface
adapters for ATs and XTs in
addition to PS/2s, you can even
use one drive to back up both
Micro Channel™ and classic bus
systems! So now you can share
the cost and protection.

Select from our economical
40MB floppy-interface model
or high-performance models in
60 to 150 MB capacities. And
now PS/2 interface adapters are
available for the QIC-60H.*

And More.
All Tecmar QT tape systems

use the popular and user-friendly
QTOS™ menu-driven software
and are covered by our exclusive
QuickTurn™ Quality Service and
CIRCLE NO. 225 ON READER SERVICE CARD

An advanced personal com-
puter like the PS/2 demands
advanced data protection. That
means Tecmar tape backup.

Long the leader in backup for
XT®s and AT®s, Tecmar also
offers a wide selection of both
internal and external tape sys-
tems for the PS/2. And, with
over 30,000 PS/2-compatible
units in the field, we’re already
the leader in PS/2 backup.
Inside...

Tecmar’s internal tape backup
systems are easy to install and
use. Select from our low-cost,
floppy-interface 40MB models
or, for high performance, choose
from our 60 to 150 MB models.
Outside...

Tecmar 's external QT tape
systems offer maximum ver-

PS/2 and Micro Channel trademarks, XT and AT registered
trademarks of International Business Machines Corp.; QTOS
and QuickTurn trademarks of Tecmar, Inc.: QIC-60 registered
trademark of Colorado Memory Systems. ©Copyright Tecmar,
Inc., a subsidiary of Rexon, Inc., 1988. All rights reserved.
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Relational data management system from Caltex Migent’s Emerald Bay database products

to the database engine. Both the Eagle
and the Toolkit include a personal en-
gine, report writer, form generator,
database administrator, and import/
export capabilities. Summit, a Lotus
1-2-3 add-in, links the spreadsheet to
Emerald Bay databases and gives the
user multiple views of the data. Data-
base Server, $695; Eagle, $495; Toolkit,
$495; Summit, $195.
Migent Inc., 865 Tahoe Blvd., Call Box
6, Incline Village, NV 94850-6062;
800/777-2027; 702/832-3700
CIRCLE 326 ON READER SERVICE CARD

A fourth-generation language relational
data management system, D the data
language, is offered by Caltex Soft-
ware Inc. Features include a three-
step data-manipulation process (isolate,
arrange, and report), extensive file
import/export capabilities, unlimited
number of data files per database, and
an on-line example database. $395.
Caltex Software Inc., 3131 Turtle Creek
Blvd., Suite 1101, Dallas TX 75219;
214/522-9840
CIRCLE 327 ON READER SERVICE CARD

MUST Software International has
announced the release of pc NOMAD
2.0, a fourth-generation language data
manager. Major enhancements include
virtual and extended memory manage-
ment capabilities, cooperative process-
ing facilities for building applications
that distribute functions and proce-
dures between microcomputer and
mainframe, enhanced windowing facili-
ties, reverential integrity to ensure va-
lidity, and multiple tools. $795.
MUST Software International, 101
Merritt 7, Norwalk, CT 06856;
203/845-5000
CIRCLE 336 ON READER SERVICE CARD I Hiiiiiiim ffi]

of screen attributes, support for multi-
ple display pages, vertical and horizon-
tal scrolling, screen input and output,
and fast video access without video in-
terference. Both EGA and VGA are sup-
ported in text mode, including 43- and
50-line modes. Multiple windows can
be constructed with borders, attributes,
and cursor control. $129.
Blaise Computing Inc., 2560 Ninth
Street, Suite 316, Berkeley, CA 94710;
415/540-5441
CIRCLE 334 ON READER SERVICE CARD

Blueprint, a data-access architecture
that will enable PC users to link di-
rectly with a range of data sources
from within their Lotus applications,
will be available in the fourth quarter
of 1988 from Lotus Development
Corporation. The Blueprint toolkit
will allow developers to build Blue-
print drivers for data sources ranging
from live data feeds and CD-ROM disks
to PC, minicomputer, or mainframe
data management systems. Blueprint
Toolkit, including Blueprint specifica-
tion and related code libraries, $250.
Lotus Development Corporation, 55
Cambridge Parkway, Cambridge, MA
02142; 617/577-8500
CIRCLE 337 ON READER SERVICE CARD

DATA MANAGERS

Emerald Bay is a database technology
comprising four products that will
allow microcomputer users in a net-
work to share the same information,
even when working in different appli-
cations or on noncompatible operating
systems, according to Migent Inc.

The language-independent Emer-
ald Bay Database Server enables all
Emerald Bay applications to provide
multiuser service. The Eagle is Emer-
ald Bay’s database language, and the
Developer’s Toolkit for C Language
is a set of utilities that provides access

68020 Cross Development Package
for the IBM PC/AT. Designed for em-
bedded systems development, it in-
cludes an optimizing 68020 C Compiler
with C preprocessor and ANSI C exten-
sions, an assembler, linker, absolute
address mapper, configurable com-
mand driver, libraries in source format,
and serial and parallel downloaders.

OASYS also announced that native
and cross-development toolkits for the
Intel 80386 microprocessor are now
available on 68000- and 80386-based
workstations. OASYS 80386 compilers
provide full support for the Intel 80387
and the Weitek 1167 and have inter-
language calling capability. Contact the
vendor directly for prices.
OASYS Inc., 230 Second Avenue,
Waltham, MA 02154; 617/890-7889
CIRCLE 320 ON READER SERVICE CARD

Sierra Systems, 6728 Evergreen Avenue,
Oakland, CA 94611; 415/339-8200
CIRCLE 333 ON READER SERVICE CARD

A translator that automatically converts
PL/M code into logically equivalent C
code is available from Micro-Proces-
sor Services Inc. PLC86 features a
syntax analyzer that scans the PL/M 86
input file for syntactic errors, generates
a listing file of the PL/M 86 program,
and flags the errors with English mes-
sages in the listing file. $475.
Micro-Processor Services Inc., 92 Stone
Hurst Lane, Dix Hills, NY 11746;
516/499-4461
CIRCLE 335 ON READER SERVICE CARD

A complete library of compiled func-
tions for Borland’s Turbo Pascal 4.0 has
been announced by Blaise Comput-
ing Inc. POWER TOOLS PLUS/4.0 includes
interrupt support procedures to allow
programmers to install a Turbo Pascal
procedure as an interrupt service rou-
tine or as intervention code to be trig-
gered at certain times of the day or
when hot keys are pressed. Features
include precise cursor control, setting

The material that appears in Tech Releases
is based on vendor-supplied information.
These products have not been reviewed by
the PC Tech Journal editorial staff
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In tbe world of bigbperformance
desktop computing, brains and good
looks are not always enough to get
wbatyou want—sometimes you
bave to bare connections.

TT ong regarded as an industry' coun-
■ terculture by the PC-based major-
JLj ity, Apple Computer stepped
squarely into the business arena with
its release of two powerful, second-
generation Macintosh models in early
1987. The Macintosh II and Macintosh
SE are faster, more powerful, and offer
better functionality than their predeces-
sors. Not only that, they have system
units that can be opened to the light of
day —a move with intriguing ramifica-
tions. Apple continues to base its ma-
chines on the Motorola 68000 family,
which complicates their integration into
Intel-based environments; nevertheless,
their higher profile will help establish
their hold in many offices and thus
force the issue.

Many organizations already wrestle
with some variation on a theme of
shared heterogeneous information pro-
cessing. These issues take on various
faces in a world of PCs, PS/2s, and
compatibles— integrating with main-
frames and minicomputers, connecting
to each other via networks, achieving
operating system and application soft-
ware stability. The growing presence of
the Mac compels the systems integrator
to figure it into the equation as well.

The Macintosh II, Macintosh SE,
and their older sibling, the Macintosh
Plus, make up this complete family of
general-purpose business machines.
(The three machines are shown in an
accompanying photo; table 1 lists their
specifications along with those of an
IBM PS/2 Model 80 for comparison.)
Both the Mac Plus and the SE feature
a single 3.5-inch diskette drive; the SE
can accommodate a second diskette
drive or a 20MB hard disk. The Macin-
tosh II, which runs at 15.7 MHz (twice

the speed of the Plus and the SE), is
comparable to the 80386-based Model
80. The Mac II supports one or two
3.5-inch diskette drives and a 20MB,
40MB, or 80MB internal hard disk; it is
also the first Mac to offer a separate
monochrome or color monitor.

As recently as three years ago,
connecting PCs and Macs was an inter-
esting notion at best, but 1987 changed
that. According to the market-research
firm Dataquest, Apple shipped more
than 1.2 million units (of all kinds) last
year in the United States alone. The
comparable number of IBM and com-
patible units shipped was 5.9 million.
Of the 1.2 million Apple units shipped,
Macs accounted for 630,000—quite a
jump from the 371,000 shipped in
1986. The PC-to-Mac ratio is not so
disparate as it once was.

A roundup of projections for 1988
reveals that the Macintosh is the ma-
chine of the hour. The Palo Alto Re-
search Group, for example, projects an
installed base of more than 2.2 million
Macs by the end of 1988, with 65 per-
cent predicted to go into business situ-
ations. Another firm, Genesis Research
Associates of Los Altos, predicts the sale
of 690,000 Macs in 1988 (23 percent of
those Mac Ils), with 53 percent going
to business. Whatever the actual num-
bers turn out to be, the trend is clear:
corporate America is embracing the
Mac with growing enthusiasm, and the
connection of PCs and Macs is a ques-
tion that must be addressed by the
third-party contingency.

This month’s cover suite, entitled
“Mac Connections,” includes two other
articles that address available PC-Mac

WILLIAM CASEY

connectivity options. The first article,
“PC-Mac Link” (Howard Marks, p. 52),
takes a close look at 3Com’s 3+ for
Macintosh, which reaches out to Macs
from 3Com’s well-established 3+ Share
network operating system. 3Com is a
leader in networking the Macintosh,
having shipped its first Mac network
product, EtherMac, September 1985.
The second article, “Macintosh Meets
the Mainframe” (Paul Firgens, p. 66),
considers the Mac connection to IBM
mainframes via the MacIRMA board and
software from Digital Communications
Associates.

FATAL ATTRACTION
Macs always manage to attract atten-
tion —even of loyal PC users. If the
icon-based interface doesn’t catch your
eye, then maybe the unusual sound
capabilities will speak to you. Or may-
be it will be the crowd of curious on-
lookers that draws you closer. What is
beginning to keep more users in front
of the machine is the increased power,
performance, and software options.

Tultex Corporation, a major ap-
parel manufacturer headquartered in
Martinsville, Virginia, is one company
dealing with a Mac invasion. Tultex has
roughly 300 IBM PCs and compatibles
on which it runs a variety of stand-
alone and connected applications.
Theirs is a sophisticated, large-scale,
data-processing operation centered
around IBM mainframes, but which is
moving toward Digital Equipment Cor-
poration (DEC) hardware as well. The IL
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Now the industry’s top-rated PC-to-PC remote computing program lets
you run a PC from any Macintosh® including the Mac II! And by “run,”
we mean more than emulation!

Completely control all IBM PC™ programs, data, attached peripherals, and internal
cards from your Mac. The connection can be by modem, direct cable link, or through
an AppleTalk® network.
You simply need two software programs— pcANYWHERE III™ (on the PC) and PC
MacTerrdM(on the Mac). pcANYWHERE III is the latest release of the PC Magazine
#1 Editor’s Choice in PC-to-PC remote computing.

Unbeatable Breakthrough. There’s nothing else like it on the market. It’s as if the Mac
user is actually sitting in front of the PC! Even keyboard differences don’t matter.
No other approach to Mac-PC connectivity is as complete or inexpensive as the
all-software solution — pcANYWHERE III plus PC Maclerm.

Now a Macintosh
Here...

Get the Best of Both Worlds. Run DOS programs residing on your PC from your Mac,
with the benefit of built-in Macintosh capabilities, such as copying and pasting
between two DOS programs, or between Mac and DOS programs!

Transfer files. Print on the Mac printer from DOS applications. Use the mouse to
press DOS function keys. PC MacTerm is fully compatible with Apple’s MultiFinder,™
so you can even run DOS programs or transfer files in the background while running
other Mac applications. Bridge the gap between Mac users and PC users with
pcANYWHERE III plus PC MacTerm.

Make Contact. For more information about pcANYWHERE III ($145) plus PC
Maclerm ($99), or to place your order, call (212) 687-7115 today. Or write to: Dynamic
Microprocessor Associates, 60 East 42nd Street, New York, NY 10165.

Can Run a PC
There

■■■■lllllllllllll -
pcANYWHERE III and PC MacTerm are trademarks of DMA, Inc. IBM PC is a trademark of International Business
Machines Corp. Macintosh, Mac II, MultiFinder, and AppleTalk are trademarks of Apple Computer, Inc.

MAGAZINE
EDITOR’S
CHOICE

pcANYWHERE III plus PC MacTerm
The Practical Choice in Remote Computing

CIRCLE NO. 149 ON READER SERVICE CARD



ENTER THE MACS
This slot often is used to support a
large video display, especially for desk-
top publishing, but it also can accom-
modate third-party boards for color dis-
plays or networks. Besides SCSI hard
disks, an Apple 20MB hard disk is avail-
able with the SE.

The Mac II carries little from its
ancestors. It is largely a machine that
breaks new ground, yet it retains the
essence of what has made the Apple
line special. Powered by a 15.7-MHz Mo-
torola 68020, the Mac II also has a stan-
dard MC 68882 floating-point math co-
processor. From a hardware perspec-
tive, the Mac II is commonly (and ap-
propriately) compared with the Intel
80386-class of processors. The Mac II is
fast, with a throughput generally 3 to 4
times that of a Mac Plus.

Also standard with the II is an
800KB 3.5-inch diskette drive, with an
option for a second. The 20MB, 40MB,
and 80MB internal and external SCSI
hard disks are options. Apple opened
the hardware box even farther with the
Mac II, which has slots for six expan-
sion boards. One is filled by a video
display controller board; video display
memory is on this board rather than in
the main portion of RAM, a feature that
has boosted performance.

The Mac II expansion bus architec-
ture is a 32-bit address and data bus
built around a variant of the IEEE-
standard NuBus, a design licensed from
Texas Instruments. Using this architec-
ture, the Mac II can support a wide
range of current and future add-in
boards, none of which requires the
setting of jumpers and switches for
proper interrupt vectors, address
ranges, and so on. The relative ease
of configuring even a large, elaborate
Mac II is impressive.

The Macintosh II comes with 1MB
of RAM standard on the system board,
expandable to 8MB. Additional memory
can be installed on expansion boards;
RAM expansion boards of 1MB and
2MB currently are available from Apple.
The Mac II will accommodate up to
128MB of RAM on the system board
and 2GB on expansion boards when
suitable higher-density RAM devices
become available.

The traditional Mac footprint has
been abandoned with this model for a
more standard-looking, 19-inch system
unit. In another break from Mac tradi-
tion, the screen is not built-in. The
user can choose a monochrome moni-
tor (256 shades of gray) or one of sev-
eral high-resolution color monitors
(resolutions beginning at 640-by-480
pixels). Frequent announcements are

made of high-end, third-party Mac II
color boards (supporting 256 colors
from a palette of more than 16 million)
and companion monitors in the $5,000
to $7,000 range.

These monitors display as much as
two full pages of text and offer resolu-
tions of a million pixels or better. In
addition, the Mac II user can have mul-
tiple monitors— monochrome, gray
scale, color—that can be assigned to
contiguous placement on a user’s desk-
top and arranged to suit individual
needs. Remarkable flexibility and ex-
pandability are hallmarks of the Mac II.

Both the SE and the II can support
either the 81- or 105-key keyboard
from Apple. The 105-key model is simi-
lar in appearance to the 101-key IBM

The Mac II is largely a
machine that breaks new
ground, yet it retains the
essence of what has made
the Apple line special.

vide a megabyte or more of memory
into pieces of whatever size was conve-
nient and assign them to as many as
four application programs.)

Switcher floated around user
groups and on bulletin boards, and ul-
timately Apple packaged it and ensured
its widespread use, despite its tendency
to behave erratically when hardware or
software environments changed.

The 1987 introduction of Multi-
Finder, Apple’s first multitasking operat-
ing system, eclipsed Switcher in both
function and reliability. Another Apple
innovation released in 1987, HyperCard,
is best described as an associative in-
formation environment, enabling the
user to tap into many levels of soft-
ware. Both products have been impor-
tant to the company and its users. De-
termined to give and maintain a high
profile for its products, Apple has sup-
ported its recent technological ad-
vances with effective promotion.

PEACEFUL COEXISTENCE
So, you have a PC or two, and that Mac
nearby looks awfully inviting for ma-
nipulating and displaying data living in
the PCs. Or, you have a Mac Plus or
Mac II, and you have been composing,
calculating, drawing, cutting, and past-
ing. At some point, you may be com-
pelled to reach out for non-Macintosh-
based files. What do you do now?

At least two levels of data ex-
change are available: low-level transfer
of appropriate data files, and translation
between different data formats at an
application level. The lower level is a
problem with the Macintosh machines
because their physical file representa-
tion is different from the IBM world—
the Mac cannot read an IBM-format
3.5-inch diskette in its drive and vice
versa. Even though the two systems use
the same physical media, they format
and access it differently.

Mac 3.5-inch diskettes are either
single- or double-sided with a for-
matted capacity of 400KB or 800KB,
respectively. They use 512-byte sectors
and contain 80 tracks divided into 5
groups of 16 tracks each. Each group
of tracks is accessed at a different rota-
tional speed, so that the linear speed of
the media passing under the read/write
head is the same for each group. PS/2
3.5-inch diskettes are double-sided
with a formatted capacity of 720KB or
1.44MB, contain 80 tracks with 9 or 18
512-byte sectors each, and are accessed
using a constant rotational speed.

PC and Macintosh users can han-
dle low-level data movement in several
ways. One method is to make transfers

enhanced keyboard, featuring 15 func-
tion keys across the top and an in-
verted T-shaped cursor pad.

On the software side, Apple has
stayed on the cutting edge of innova-
tion, having released a number of im-
proved versions of the system software.
One of the earliest major improve-
ments was HFS, Apple’s Hierarchical
File System, which extended the folder
and contents metaphor and mechanics
for efficient use in the hard-disk world.

The hierarchical file system speeds
up access to files stored on large vol-
umes by storing files in directories,
which also can contain subdirectories.
HFS file directories are presented to
the user as folders on the visual desk-
top. HFS provides more efficient access
to files on large volumes than the orig-
inal Mac file manager. That version
used a flat file system, with the organi-
zation of folders being maintained by
the Finder.

HFS was a welcome, but predict-
able, development. Switcher, first re-
leased in 1985, was a more significant
step. Like much Mac software, Switcher
supported context switching, enabling
the user to load, for example, Excel
and MacWrite into RAM and move be-
tween them easily. (Without the PC’s
640KB limitation, a Mac user could di-
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Enjoy a big Mac
without

eating anything.
happen to DOS or the best thing to
happen to Macintosh.

For sure, it’s the best way we can
think of to spend $595.

You’ll only have to spend it once.
Because SoftPC is designed to take
advantage of the latest technology.

Even technology that isn’t
here yet.

Fortunately, SoftPC is here now.
Your dealer will be delighted to give
you a demonstration.

Just ask for a big Mac with plenty
of DOS.

BEL
Inc. Cupertino. W
CA 95015-0399
Ibl: (408)446-4992,
FAX: (408) 446-2236.
SoftPC is a registered
trademark of Insignia
Solutions Inc.
Distributed by
Softsel.®

Teach your old DOS
new tricks.

With SoftPC®software, running your
favorite DOSware on your
Mac is as easy as opening
a window. And just as
transparent.

You can open several
DOS windows at once.
Or both DOS and Mac
windows. Then you can
jump back and forth
between them. Even cut
and paste.

Remember, you’re on a
Mac now, so you can do new

things with your old DOSware.
But if you feel nostalgic, you can

always put your new Mac on a LAN
with your old PCs.

(Shhhh.  With SoftPC, your LAN
can’t tell the difference.)

Food for thought.
SoftPC is either the best thing to
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What’s this stack of DOS software
doing next to a Macintosh® II?
Waiting to be thrown out, right?

Wrong.
And while we’re on

the subject, what on
earth is Lotus® 1-2-3®
doing on these Mac
screens?

Would you believe
it’s running?

That’s right, 1-2-3
now runs—very
smoothly and very
quickly—on the Mac II
and SE.

So does SideKick®dBASE III
PLUS® The Norton Utilities™
Microsoft® Flight Simulator. And all
the DOSware we’re aware of.

Including the programs—and data
files—you assumed you’d have to eat
in order to enjoy the fruits of
Macintosh.

SoftPC even runs an your
accelerated Mac SE.



ENTER THE MACS
via telecommunications or direct serial
cable. Getting data files through a
modem on a file-by-file basis is still the
most prevalent method. Basic commu-
nications software such as MacTerminal
(still owned by Apple), Microphone
(Software Ventures), or a dozen others
can handle external services and corpo-
rate mainframes and can do file trans-
fer with corresponding products on the
PC side (Crosstalk, Smartcom) as well.

The results are not fancy but the
data get through. On the cable side,
Dataviz (with MacLink Plus) and other
suppliers make a substantial business
of selling the basics of connecting PCs
to Macs via a serial-port-to-serial-port
cable, with software programs on each
machine to move and translate data.

Reading and writing alien diskettes
is another approach. Central Point Soft-
ware markets an option board that
writes Mac-format 3-5-inch diskettes in
a PS/2 Model 30, and Micro Solutions
offers a PC expansion board that per-
mits a Mac-format 3.5-inch diskette
drive to be used with a PC.

Apple stresses the diskette ap-
proach with its Apple File Exchange,
for which the key piece of hardware is
Apple’s PC 5.25 Drive, which connects
to a Mac SE or Mac II via an expansion
slot and reads and writes DOS files.
Dayna markets several drives, both 3.5-
inch and 5.25-inch, that plug directly
into the Mac’s SCSI port. Peripheral
Land’s Infinity diskette drives also at-
tach to the SCSI port and have a 10MB
capacity; they can read both 360KB and
1.2MB IBM 5.25-inch diskettes. The
drive is designed primarily as a Mac
storage device; any data translation
must be performed by application
packages.

For direct transfers using the SCSI
interface, Quickshare from Compatible
Systems consists of a PC expansion
board and appropriate software for the
PC and Mac to allow the transfer of
files between the two. In addition,
Quickshare can be configured to allow
the Mac to access and even boot from
a portion of the PC’s hard disk as if the
disk were directly attached to the Mac.

Some local area networks (LANs)
also support transfer and sharing of
data between the two architectures.
LANs are especially appropriate for
frequent transfer or sharing of data
among PCs and Macs. Current products
include TOPS and 3Com’s 3+ for Mac-
intosh. These networks support elec-
tronic mail and message services and
allow the sharing of resources, such as
modems and printers, in addition to
the transfer and sharing of data.

change modes. Excel (on the Mac) can
read .WKS files directly, handling for-
mulas and most display formats. The
desktop publishing industry also will
figure prominently in the sharing of
high-level data because these packages
must be able to import from a variety
of common word processor sources.
The results are not always perfect, but
these methods are in widespread use
and should improve steadily.

A BITE INTO THE FUTURE
Talking to Macs may not be at the top
of every systems manager’s to-do list
right now, but transferring and sharing
data among Macs and PCs is fast be-
coming a serious issue in numerous
corporate environments.

Apple’s philosophy and market
strategies may play an interesting role
in the positioning of its Macintosh ma-
chines against IBM models. For exam-
ple, it was no coincidence that Apple
introduced the new Macs in March
1987, just one month before IBM’s new
PS/2 line was unveiled. Apple felt the
heat of IBM’s impending announce-
ment and moved quickly to release its
new machines first.

In addition, chances are good that
Macintosh clones will appear on the
market before long. Although Apple
continues to guard its technology ag-
gressively, it is only a matter of time
before the functionality of its rather
complicated Mac ROM is duplicated.
Some Apple observers contend that the
company is foolish not to recognize
that the success of the IBM architecture
was due in large part to its widespread
availability in lower-priced compatibles.

As a rather pragmatic considera-
tion, although IBM machines and com-
patibles are still the dominant ma-
chines in the business arena, every year
a new group of young professionals in
all disciplines is graduated from an
educational system that continues to be
dominated by Apple.

No, the Macs haven’t just come to
visit, they’re here to stay. I 'miim Bfel

Apple Computer, Inc.
20525 Mariani Avenue
Cupertino, CA 95014
408/996-1010
Macintosh II; Macintosh SE;
Macintosh Plus
CIRCLE 339 ON READER SERVICE CARD

Data also can be transferred to and
from a mainframe from both machines.
Particularly in large corporations, the
data to be manipulated on the Mac are
stored on a mainframe computer or a
PC attached to the mainframe. Tri-
Data’s Netway 1000A emulates an IBM
3274 terminal controller, permitting
AppleTalk-connected Macs to communi-
cate with System/370 mainframes.
DCA’s MacIRMA provides similar ser-
vices using an expansion board and a
coaxial cable connection to a 3274 ter-
minal controller or an IBM 9370 work-
station controller.

The real challenge in data conver-
sion comes in at the application level
or higher. Higher program intelligence

Although Apple guards its

technology aggressively,
chances are good that Mac-

intosh clones will appear on

the market before long.

is required, in the sense that file struc-
tures and encoding techniques become
issues. This level involves interchange-
ability of application program data,
which can be a problem even on a sin-
gle machine: How does a user convert
a MultiMate document to Microsoft
Word without writing out a plain ASCII
file and thus losing formatting and
other special features?

The solution is a list of translators
that fit into an overall file interchange
architecture. For example, Apple uses
what appears to be Dataviz’s shell for
its File Exchange software, but it in-
cludes only a few translator modules
(WordStar, MultiMate); the user is en-
couraged to contact Dataviz for addi-
tional modules. Dataviz also provides
this software basis for Dayna’s Dayna-
File peripherals. Apple provides soft-
ware support for IBM’s Document Con-
tent Architecture (DCA) format, another
widely used standard for moving text
files between systems.

Such generalized methods are not
always necessary for the PC-Mac user,
however. Increasingly, application ven-
dors are addressing the data translation
issue, with Microsoft in the lead. Micro-
soft Word users can write files on the
Mac in one of six formats besides nor-
mal and can read from a number of
other word-processor or file-inter-

William Casey lives in Minnesota where he
heads SystemCraft Inc., consulting on large
and small systems issues. He has 20 years of
experience with IBM mainframes and a va-
riety of microcomputers.
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A forerunner in an exciting new arena, 3Com’s 3+ for Macintosh
connects Macs and PCs on the same network, with one caveat: Mac
services are not yet up to par with PC network functionality.

HOWARD MARKS

T Tsers of stand-alone Macintoshes
I may prefer Apple’s icon-driven

graphics interface and powerful
desktop functionality, only to be disap-
pointed when they cannot access LAN
file servers, mainframe gateways, and
other network resources that are com-
monly available to PC users. What all
users really want is a quality interface
and network services on the worksta-
tion of their choice.

Mixed networks of PCs and Macs
make this possible but require ad-
vanced network products and substan-
tial integration efforts on the part of
systems personnel. With 3+ for Macin-
tosh (3+ Mac), 3Com Corporation
brings advanced network services and
PC resource sharing to the Macintosh.

3+ Mac is an extension of 3Com’s
3+ Share network operating system
(NOS), which runs primarily on
3Com’s 3Server line of dedicated file
servers and supports Ethernet, Token-
Ring, and AppleTalk. 3+ Share is a de-
rivative of the Microsoft Network
(MS-NET) software; its performance is
best on the 3Server, but it will operate
on PC servers as well.

With no screen or keyboard (see
photo on page 54), the 3Server is a
production machine that supports mul-
tiple WOMB and 150MB drives and is
designed for medium- to large-scale PC
networks. 3+ Mac extends the 3Server’s
file, mail, print, tape, and administrative
services to Macintosh users on both
mixed networks of PCs and Macs and
Mac-only networks.

3+ Mac supports the Macintosh II,
Macintosh SE, and Macintosh Plus using
either the built-in AppleTalk port or
Ethernet. 3Com manufactures a board
for the SE, and Ethernet boards are

available for the SE and Plus from
third-party vendors such as Kinetics.

Like other high-end network ven-
dors, one of 3Com’s corporate strate-
gies is to provide uniform levels of
client services to PC, Macintosh, and
other major workstation types. 3Com’s
product philosophy is aligned with the
needs of organizations grappling with
the problems of multivendor configura-
tions. In such environments, worksta-
tion choice often is based on personal
preference of user interface or immedi-
ate application requirements. In the
long term, however, information system
managers and network supervisors
must deal with the complex connectiv-
ity and interoperability concerns cre-
ated by mixed workstation networks.

As an early entrant into the Mac
networking market, 3Com was includ-
ing an AppleTalk port as a standard fea-
ture on its Ethernet-based servers by
1986. EtherMac was supported by the
EtherSeries operating system, the fore-
runner to 3+ Share. Following the re-
lease of the IBM PC Network and
Microsoft’s OEM version, MS-NET,
3Com redesigned its software to sup-
port the new standards. 3+ Share uses
the MS-NET redirector and server mes-
sage block (SMB) protocol. 3+ Share
and 3+ Mac now replace EtherSeries
and EtherMac.

According to the market research
firm DataQuest, 3Com held approxi-
mately 15 percent of the PC LAN mar-
ket in 1987. Statistics for 3Com’s Macin-
tosh market share were not available,
but some idea of the demand for Mac
support can be gauged by a 3Com-
supplied figure indicating that about
one-third of all 3Servers shipped to
date (an estimated 12,000) are config-

ured with Mac software. Exactly how
many of these servers currently support
Macs and the average number of Macs
per node is difficult to estimate.

The company promotes 3+ Mac as
a higher-performance alternative to
AppleShare, Apple’s own file-server sys-
tem, and Sun Microsystems’ TOPS net-
work. AppleShare uses a dedicated Mac
as its file server, linking computers
with its twisted-pair LocalTalk media or
third-party Ethernet cards. TOPS is a
peer-to-peer network for PCs and Macs;
stations on a peer network can act as
both client and server— no one com-
puter need be dedicated as the file
server. One capability TOPS provides
that 3+ Mac does not is Epson-to-Post-
Script translation for PCs printing to
Apple LaserWriters.

CLICKING ON SERVICES
3+ for Macintosh extends the Mac
electronic desktop environment to in-
clude the distributed resources of PC
networks. The Mac’s mouse and icon
interface is quite effective for rapid
manipulation of local objects such as
files, file folders (directories), printers,
and modems. Moving, copying, or de-
leting files, for example, takes a frac-
tion of the time it does with the DOS
command-line interface. The network
extensions of 3+ Mac are close enough
to the Mac’s native interface that the
user can easily lose track of whether
objects are local or 'remote.

3Com has created several new
icons for network objects, such as
users, groups, mailboxes, and aliases
(nicknames). Macs access the 3Server
in the same way they access the Apple-
Share file-server system. Folders and
files can be saved to the server and
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printed to shared LaserWriters or other
PostScript-compatible printers.

Mac folders stored on the 3Server
appear as DOS directories, and PC
users are thus able to access them. Mac
users can access files and directories
created by PC users, and Mac applica-
tions that understand PC file formats
can open files created by PC users with
PC software. For example, a Mac run-
ning Microsoft Excel can open files in
Lotus 1-2-3.

Although the basic Mac services
work well, many of 3Com’s PC services
are not yet available to Mac clients, in-
cluding remote dial-in, 3270 gateways,
modem sharing, and routing to remote
networks via 3Com’s low-speed links.
3 4- File. The user installs the 3+ Mac
file and print service files in the Mac’s
system folder with a simple copy oper-
ation from the 3Com distribution dis-
kette. The Mac’s system folder holds
the files that make up the Mac operat-
ing system, its shell (the Finder), and
other utilities. When the Mac boots, it
loads the RAM-resident portions of the
system, including 3+Mac routines, from
the system folder into memory.

Once the 3+Mac files are installed
and loaded, the 3Server is accessed
through the Mac’s built-in LocalTalk
port. If Ethernet is required, a board
is installed and additional drivers are
loaded. The memory-resident portions
of 3+Mac occupy a little less than
115KB of RAM, including an Ethernet
driver. This would be excessive for a
PC network interface but should not
present a problem for Macs, which
now ship with at least 1MB of RAM
and are populated with 4MB or more
of addressable memory.

The File icon represents the
3+Mac file services, which include a
network-management utility called Net-
work Window, drivers for 3Com’s
Xerox Network System (XNS) protocol
stack, and an external file system that
is the Apple equivalent of the MS-NET
redirector in the PC network environ-
ment. The Mac operating system passes
calls to the external system when it
determines they are for external net-
work volumes. When the external sys-
tem receives requests, it translates
them into the SMB protocol and passes
them to the XNS network software for
routing to the server.

A Mac user logs into a 3Server
with the Apple Chooser utility, accessed
from the accessory menu on the ex-
treme left-hand side of the Mac’s pull-
down menu bar. The login function is
selected by clicking the mouse on the
Login button as in photo 1. After a user

The current version of 3+ for Macintosh runs on 3Com’s dedicated server, the
3Server Model 3S/200 shown in this photo. The ample documentation provided in
the 3+ for Macintosh package is divided into administrator and user manuals.

name and password are entered, the
Network Window appears. It presents
the standard Mac dialog box to let
users establish their network environ-
ment by linking to resources on the
server. The dialog box provides a hier-
archical view of the file system, allow-
ing quick access to any folder on the
3Server; the Mac user links to file fold-
ers by highlighting the folder’s name
and clicking on the link button.

When linked, folders on the server
appear as icons on the Mac desktop
just as an additional disk drive would.
A user’s configuration can be saved
from the Network Window with the
Quick-Start feature. The saved configu-
ration is regenerated each time the Mac
is powered up, eliminating the need
for the Mac user to perform the logins
and links every time.

A new 3+Mac network user is as-
signed a home folder on the 3Server—
the equivalent of a home directory on
a DOS network. The (Mac-based) ad-
ministrator enters a user’s name, home
folder, and other account details. The
user can create any number of new
folders in the home folder and copy
files from local or remote disks to
these folders.

Through the Network Window, a
user can share network folders with
other users. As shown in photo 2, the
user assigns a shared folder a share
name, which identifies it to other
users, and an optional password that
must be supplied each time the folder
is linked. Access rights for shared fold-
ers include read-only, write-only, read/
write, read/write/create, write/create,
shareable, or private.

Multiple users can access folders
concurrently, making multiuser applica-
tions possible. Files in shared folders
with any type of write access are sus-
ceptible to data corruption if applica-

tions do not coordinate updates. This is
also the case for folders given share-
able access rights, which allow all types
of operations (read, write, create) by
multiple users.

Any user can create subfolders in
folders with shareable rights. Those
folders shared with read-only rights can
be read, but not altered, by other Mac
users on the network. Read-only fold-
ers are a good way for 3+Mac users to
make their files available to other users
without fear of data corruption. Folders
with private rights can be accessed only
by their creator.

When a 3+Mac user logs in and
links shared and/or private folders,
applications can be launched with a
double click of the mouse from local
drives or the 3Server. Files or entire
folders can be moved or copied freely
among local and network drives with
only one restriction. Folders or applica-
tions cannot be moved from a network
volume to the desktop directly; they
can, however, be moved to the desktop
after being copied to a local folder (on
a local drive). The net effect of this re-
striction is that applications on network
volumes cannot be launched from the
desktop—they can be launched only
after opening a network folder. This
restriction is necessary in part because
a file dragged from a shared folder to
the desktop would not be accessible
to other users.

Once a 3+Mac session is finished,
the Mac can be shut down immediately
from the Special selection on the menu
bar at the top of the Mac screen—
without logging out or unlinking net-
work folders. The 3+Mac software
takes care of this housekeeping chore.
3+ Print. Like the file services, the
3+Mac print service files are copied to
the system folder during installation
and have their own icon, called
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3+ Print. The 3+ Print file includes a
LaserWriter driver and works very
much like the native Mac printing ser-
vice. A Mac application outputs data to
the printer with QuickDraw calls in
much the same way it draws the Mac
screens. When an application prints, it
makes calls to Apple’s ROM-based Print
Manager. The Print Manager accepts
these data and directs them to the
driver for the active printer. The driver
converts the QuickDraw calls to a for-
mat acceptable to the printer, which
could be an ImageWriter, a LaserWriter,
or other Apple-compatible device.

With 3+ for Macintosh, network
printers are selected from Apple
Chooser, just as local printers are.
When a network printer is selected, the
3+ Print driver becomes the active
driver and converts QuickDraw format
data into PostScript format for the
LaserWriters on the 3Server. Print jobs
can be directed to network printers
from within applications or from the
File selection of the pull-down menu.
Print configurations such as paper

source and page range also are set
from the menu bar and work inter-
changeably with 3+ Mac network print-
ers and local printers.

3+ Mac supports all PostScript
printers that work with Apple’s stan-
dard LaserWriter driver as spooled se-
rial printers connected to the 3Server.
Once spooled, the print job is handled
by the 3Server, freeing the Mac for
application tasks. Printers interface with
serial ports on the 3Server at 9,600 bits
per second (bps). Housekeeping, such
as printer initialization, is handled auto-
matically. 3+ Mac does not support
spooling from the 3Server to a Laser-
Writer from the LocalTalk port, but
3+ Mac clients on LocalTalk can print
directly to LocalTalk-based printers.

As with the file services, the
3+ Mac Quick-Start feature is used to
select a network printer to be linked to
automatically when the Mac boots. The
3Server’s print queue can be viewed
from the Apple Chooser (screen shown
in photo 3), which includes a list of
the jobs on the queue and each job’s

owner, size, and status. 3+ Mac users
can delete jobs, defer jobs for later
printing, and change form type and
job priorities.
3+Mail. 3Com’s electronic mail (E-
mail) product, 3+Mail, is a full-
featured, store-and-forward system that
provides mail services to PC and Mac
clients anywhere on an internetwork.
Sold as an add-on product to 3+Mac, it
installs on the Mac and the 3Server as
an extra service. Mac users of 3+Mail
have available all the functions that PC
users have. Mail messages and attach-
ments can be sent to any local or re-
mote user registered in the name serv-
ice. Attachments can be ASCII files,
application data files, or binary files of
any kind. A Mac user attaches files to a
message with the dialog box window,
by scrolling through any folder to
which the user has rights and making
attachments.

Unlike other LAN E-mail systems—
which keep all mail in a central post
office file through which a PC mail
program searches for the user’s mail—
3Com uses a mail-service process in
the 3Server. When mail is sent to a
user, the application program on the
client station sends the message to the
3+Mail process on the file server. The
mail service then looks in the name-
service database and places the mes-
sage in the correct mailbox.

3Com has created several excellent
icons for 3+Mail, including different
symbols for read and unread mail, reg-
istered mail, and attachments. The
icons make editing, sending, and read-
ing mail quick and straightforward. Like
many Mac applications, the mail pro-
gram is well done and should require
little learning time. Mac users with the
MultiFinder window system can run
3+Mail as a pop-up application.

When users receive mail, they are
notified of its arrival by a desktop ac-
cessory called 3+Mail Minder, which
notifies them of mail receipt via a pop-
up window or by sounding a tone. The
interval between mail notification re-
minders can be set to 1 minute, 5 min-
utes, or 15 minutes.
3+ Backup. 3+Mac users configure and
initiate backup sessions to the tape
drive built into the 3Server. The server
supports 60MB and 150MB tape
drives—well matched to the lOOMB
and 150MB hard disks on the server. A
3Server with a tape drive can back up
data from its own disk drives or disk
drives on other 3Servers. Data backed
up on one server can be restored to
other servers, with some restrictions.
Mac users can execute incremental or

SPECIFICATIONS AND PRICES
Client hardware. Macintosh II, Mac-
intosh SE, or Macintosh Plus.
Server hardware. 3Com 3Server
Model 3S/2Qx.
Server processor. 80186, using real
mode only.
Server operating system. DOS with
3Com extensions.
Resource management. Centralized.
Name-service type. Centralized.
Client-server protocols. Microsoft
server message block (SMB).
Transport protocol. Sequenced Packet
Protocol (SPP), which is a Xerox Net-
work System (XNS) derivative.
Network protocol. Internet Datagram
Protocol (IDP), which is also an XNS
derivative.
Media-access methods. Macs access
media with Ethernet or AppleTalk;
3Servers may be connected using
Ethernet or IBM Token-Ring.
Cable systems. Thick Ethernet, thin
Ethernet, Apple LocalTalk cable sys-
tem, or telephone twisted-pair cable.
Mac memory requirements. 115KB.
Maximum memory (3S/20x). 3MB.
Maximum number of printers. Two
parallel, five serial (not available with
some configurations).
Maximum number of disks. Nine
(using SCSI controller).
Maximum server network channels.
Three (Token-Ring, Ethernet, and
AppleTalk).

Maximum server storage. 900MB.
Tape-drive capacities. 60 or 150MB.
Disk-drive capacities. 100 or 150MB.
Hardware pricing.
3Server 3S/200 (80186, 2MB memory,

lOOMB hard-disk drive): $7,995
3Server 3S/201 (same features as the

3S/200, except with a 60MB tape
drive): $9,745

3Server 3S/202 (same features as the
3S/200, except with a 150MB tape
drive): $9,995

1MB expansion memory card for
3Server: $1,795

Expansion cabinet with 150MB hard-
disk drive: $5,295

Optional 150MB add-in drive: $3,995
Expansion cabinet with 100MB hard-

disk drive: $3,995
Optional 100MB add-in drive: $2,495
150MB tape drive for 3Server: $2,395
Port expansion card: $525
TokenLink card for server: $1,295
3Station: $1,895
EtherLink card: $495
EtherLink II card: $495
EtherLink Plus: $895
EtherLink/NB for Macintosh II: $595
Software pricing.
3+ for Macintosh: $495
3+ Route: $1,250
3+Mail 1.3 (server): $595
3+ Mail for Macintosh (client): $595
3+Reach/MCI (MCI gateway for

3+Mail): $595
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© 1985, Sea-Land Corporation Release
SEA-TRAC PROGRAM DISK #1

Without This
And that’s the way

Sea-T <and wants it.
X JL And a host of other big
and not-so-big software develop-
ers who use our Software Sentinel.
Ib make sure their successful software is pro-
tected. So it stays successful.

We’ve become used to being seen with top-
notch software. A lot of the reason is how our
engineers designed the Software Sentinel
family. For the developer and the user. Ib make
it the most technologically foolproof yet easiest
to use software protection key you or Sea-Land
can get.

For users of SEA-TRAC and the thousands
of other programs we’re protecting, it’s a cinch
to get up and running. They simply plug the
Software Sentinel into the PC’s parallel printer
port. That’s it. How much easier can it get?
Users can even make unlimited backup copies.
And run them wherever and whenever they
need to -as long as they have the Software
Sentinel key.

As long as we’re talking
success, there’s some-
thing else you should

know. Right now, our engineers
are putting the finishing
touches on a new micropro-

cessor that we’ll use in a whole new genera-
tion of software and data protection products.
With the same high-performance and high-
reliability of our past successes but with many
new features. Which no doubt is going to make
life even easier for you and Sea-Land.

The Software Sentinel. Making sure soft-
ware developers stay successful with the suc-
cessful software they’ve developed.

For more information on the Software
Sentinel family, contact Rainbow Ibchnologies,
18011-A Mitchell South, Irvine, California
92714; or call (714) 261-0228.

I J

Software Sentinel Features:
• Runs under DOS and Xenix

• Uses algorithm technique, never a fixed response
• Minimal implementation

• Higher level language interfaces included
• Transparent operation

* The New SentinelPro™- Half The
Former Size, All The Features.

< RAINBOW TECHNOLOGIES
18011-A Mitchell South, Irvine, CA 92714 • (714) 261-0228 • TELEX: 386078 • FAX: (714) 261-0260

Copyright ©1988 Rainbow 'Ibchnologies, Inc. Software Sentinel and SentinelPro are trademarks of Rainbow Ibchnologies, Inc.
SEA-TRAC is a trademark of Sea-Land Corporation.
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PHOTO 2: Folder-sharing FacilityPHOTO 1:

Chooser ==
Login Network:

AboutLogin

O Disconnected

Share
New Recess Rights

O Private (8) Read Only
O Sharable O Write Only

O Read/Write
O Write/Create
O Read/Write/Create

Shared folder name

Password

CancelOK

Folders are shared from this screen with mouse and key-
board input. Shared rights each have a “mouse button.”
Here, Read Only rights are enabled for the Keelproj folder.

Mac users access 3+ File and 3+ Print management utilities
from the Apple Chooser menu. Clicking the mouse on the
3+ File icon brings up this login screen, which lists servers.

large network such as this, which often
encompasses an entire building, a sin-
gle name service represents a vulner-
able point of failure.

Other vendors approach name
service in a distributed fashion that au-
tomatically updates names maintained
on every major file server. 3Com sup-
ports additional name servers on net-
works separated by 3Com routers, but
these services do not update each
other automatically and must be main-
tained manually by administrators.
Many sites use low-level, protocol-
independent bridges because other
vendors’ equipment will not communi-
cate through 3Com’s protocol-specific
routers. When two 3Com name services
are united on a single network, even
with a remote bridge, conflicts will
undoubtedly arise.

Security is another problem area
for 3+ Mac. When a user chooses a
password, the system does not prompt
for a second entry of the password for
verification. This can lead to problems
if an incorrect key has been pressed,
because the user cannot be assured
that the intended password has been
entered. Users who enter an incorrect
(nonmatching) password lose rights to
the system without help from the ad-
ministrator.

Some administrative deficiencies in
3+ Mac stem from the MS-NET architec-
ture upon which it is based. MS-NET
segments users’ home work areas into
isolated logical root directories that
cannot be viewed as a whole by a net-
work client. As a result, when a user
account is deleted without deleting its
home folder, the folder still exists but
is inaccessible to any user. 3+ Mac
warns administrators not to attempt

When a user accesses a resource, it is
referred to by its name, and no knowl-
edge of the network’s physical connec-
tion is required. Resources in a user’s
default domain can be accessed with
just the first part of the name. Objects
also may be assigned nicknames called
aliases, so users do not need to re-
member long names.

3Com has enhanced its name ser-
vice in the Mac environment with
name-service icons. Icons are especially
useful here because they give the user
a standard set of visual objects to rep-
resent network entities. 3+ Mac often
juxtaposes the name-service icon with
the textual name of a network object in
its management utilities to assist in
identification.
Administration. Administrative functions
are the least developed of the 3+ Mac
services. 3Com provides a utility for
making user accounts (see photo 4),
but does not have a full complement of
advanced system management features.
The name-service area, in particular,
needs improvement. For example, once
a network domain is created, it cannot
be renamed; a domain name can be
changed only by deleting all of its
users and resources and building a
new domain. This inability to modify
domain names may be inconvenient for
an organization that makes frequent
departmental changes.

The 3Com name service is re-
quired on only one server in a multi-
server network. Its highly centralized
nature is a drawback at many sites
where large Ethernets are built with
low-level bridges. These bridges can
create enormous Ethernets by electri-
cally segmenting networks and filtering
packets between local segments. On a

full backups of network volumes. Back-
ups take place immediately or on a
prescheduled basis. Once scheduled,
backups require no additional interac-
tion with the Mac workstation because
the tape backup routine runs as an in-
dependent process on the 3Server.

This server-based backup process
is an excellent approach to network
archiving. There are many difficulties
inherent to backing up Mac files and
folders on DOS drives, however, and
3+ Backup needs much improvement
before it can be considered a full-
feature tape service. For example, the
automatic backup feature allows only
one session per day. Also, the service
does not back up open files in read-
only directories as do some PC tape
products. Further, only entire direc-
tories, not individual Mac files, can
be restored.
3+ Name. The 3+ for Macintosh name
service lets users access network ob-
jects with familiar names, regardless of
their location. The name service shields
users from complex and changing net-
work addresses, thus enabling consist-
ent access procedures. Each name con-
sists of three parts, separated by colons:

Name : Domain : Organization

The total length may not exceed a
combination of 58 characters, including
spaces, with the name portion limited
to 40 characters, and domain and orga-
nization limited to 20 each. Each net-
work object, such as a user, group,
printer, or shared directory, has a
unique name—for example,

Jane Smith : Headquarters : XYZ Corp.
or
LaserWriter : Art Department : XYZ Corp.
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You’re in good company when you expand ®|
your PCs with Star Gate communication fHBnflHEI
boards, LAN systems, and memory boards.

Sixty per cent of the Fortune 1000s rely on our --------
Advanced Communication Link™ (shown here) to
manage their sensitive and vital communications. The ACL
provides up to 8 channels of intelligent communication to
unload your PC and enable it to spend more time processing data.

Find out why the major companies trust Star Gate. Maybe it’s
the products. Maybe it’s the unequaled service and customer support.
Whatever the reason, here are four more products that will increase
the performance of your PC:

7

PLUS8MC CC-9000 CLUSTER
CONTROLLER

INTRODUCING..
k The NewMP2

StarLAN NETWORK
SYSTEMS

/

Communication card for the
PS/2 era ... 4 or 8 channels
... microprocessor enhanced

The next generation multi-
user system connects up to 8
terminals and 2 printers... up
to 800 feet from the System

CALL: 1-800-STAR GATE
Star Gate Technologies, Inc. • 29300 Aurora Road

Bentley Park South • Solon, Ohio 44139 « Telefax No. (216) 349-2056

TECHWOLOG/ES /NC

ShakeHandsWithTomorrow

PS/2 communications with
economy. Two-channel serial
card with software config-
ured RS232, RS422 and
RS485 protocols.

Hardware and software for
almost any level of
connectivity

ACL Advanced Communication Link. CC-9000 Cluster Controller. Plus 8 and Plus 8 MC are trademarks of Star Gate Technologies Inc. StarLAN is a registered trademark of AT&T.
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PHOTO 3: 3+  for Macintosh Print Service PHOTO 4:

Rdd User

Pat User

HQ

3Com
Class - Home Folder

Drive IDiFol N PUser

Share Server:

Office Location: Cubicle IB-553

OK Cancel
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Size (k)Owner
RemoueRichard Hausman

Defer25

Done
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The print queue status box displays the status of four cur-
rent print jobs. Icons to the left of each job indicate status
such as printing, waiting to print, and printer error.

Administrative functions can be performed by Mac-based
users. Each user is assigned a home folder and default
server. Class of user is selected with mouse buttons.

deleting a user without purging the
user’s folders.

MS-NET does not provide the facil-
ity for centrally managed user security
as the Banyan and Novell systems do.
Surprisingly, 3Com does not use its
name service to maintain profiles of
user rights to system resources, such as
files, directories, and printers. This lack
of centralized user profiles means that
each time a secure resource is linked,
the user must supply a password. This
approach is inconvenient for users who
access numerous resources. Many MS-
NET systems get around the password
problem by not assigning passwords,
embedding them in batch files or, in
the case of 3+ for Macintosh, Quick-
Start files. Neither of these approaches
is acceptable for sites with tight secu-
rity requirements.

The MS-NET security system is a
throwback to earlier distributed net-
work management philosophies that
were feasible only for small, under-
utilized networks. A system in which
the users assign and manage passwords
for large numbers of system resources
is not sufficient for many larger sites
and business environments. When a
user successfully logs in, the full com-
plement of resources should be avail-
able without additional passwords.

In its current implementation, the
3+ Mac Quick-Start feature automatically
enters all of a user’s passwords, or
none of them, during boot-up. A better
method would be to force the user to
enter the login password during start-
up and then have the passwords en-
tered automatically for linked network
directories.

panded memory. The 64KB for caching
consists of four 16KB page frames.

I/O requests to the 3Server origi-
nating from network clients are queued
by the process manager, make their file
system calls, and “go to sleep” while
disk accesses take place. The process
manager is nonpreemptive, relying on
the good behavior of the server pro-
cesses; it occupies approximately 4KB
of RAM and is loaded as a device
driver. The process manager maintains
a run of pending processes and stores
stack and register data for the pro-
cesses it manages. The manager recog-
nizes different priorities for disk re-
quests, store-and-forward mail routines,
print spooling, and other processes.

3Com’s file system, called CIOSYS
for concurrent I/O system, gives the
3Server substantial performance gains
over single-tasking, DOS-only servers.
CIOSYS loads as a terminate-and-stay-
resident (TSR) program and consists of
a reentrant function library that sup-
ports multiple I/O processes concur-
rently. Although the DOS file-allocation
tables (FATs) and directory tables are
present on the 3Server, they are not
used by CIOSYS, which maintains and
caches its own FATs and directories.
Disk accesses are sorted by location on
the disk, permitting “elevator” seeking
by disk heads.

Mac users can point to a data file
with the mouse and click twice to load
both the file and the application pro-
gram that created it. Consequently, Mac
files must carry more data than DOS
files. Mac files include creator informa-
tion about the application that created
them and the type of file they are, as

For some 3+ Mac system-manage-
ment functions, the administrator must
log in with the special login name of
Server-User. This account lets the ad-
ministrator create public directories
and manage printer links and pass-
words. It would be more convenient
for the administrator if all common sys-
tem management functions could be
executed under a login name.

INTERNAL COMPONENTS
3Com relies on its 3Server to provide
network services to Macs under
3+ Mac. The 3Server software com-
prises five major components: multi-
tasking process manager, network-
optimized file system, XNS communica-
tions protocols, MS-DOS and device
drivers, and server-based processes
such as 3+ Share, 3+ Mail, and 3+
Backup. DOS is used mainly to load
the 3Server’s system software. Once the
file system, process manager, and XNS
stack are loaded, DOS has little use.
Some DOS handlers, such as the time
and date function, are used, but most
of the code in the server is 3Com’s.

The 3Server software components
reside in the first 896KB of its 1MB of
RAM—3Com can exploit more than the
standard 640KB because the 3Server
needs no video memory (because it
has no monitor) and has no devices,
such as EGA, 3270, or network boards,
that require high memory. The remain-
ing 128KB of conventional memory
between 896KB and 1,024KB is divided
equally between the 3Com ROM BIOS
and accessing the expanded memory
specification (EMS) file-caching system
that resides in the 1MB or 2MB of ex-
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Make your programs
millions of times

smarter
More and more, programmers and work-
station builders are using DESQview 2.0 as a
development tool. The reason is simple.
They can create powerful, multitasking
solutions today for the millions of DOS PCs
in use today. Solutions comparable to those
promised for tomorrow by OS/2.

The API Advantage
Programmers who take advantage of DESQview7s API
(Application Program Interface) get access to the powerful
capabilities built into DESQview-multitasking, window-
ing, intertask comunications, mailboxes, shared programs,
memory management, mousing, data transfer, menu-
building and context sensitive help.

Bells and Whistles
A program taking advantage of the DESQview 2.0 API can
spawn subtasks for performing background operations or
new processes for loading and running other programs
concurrently. It can schedule processing after an interval or
at a certain time. It can use DESQview7s intertask commu-
nications to rapidly exchange data between programs,
share common code and data; or interrupt at critical events.
It can use DESQview's menuing and mousing capabilities
to create menus. And there's lots more it can do.

80386 Power
80386 programmers can take advantage of
the 80386's protected mode for large
programs, yet run on DOS and multitask in
DESQview-side by side with other 80386
and DOS programs. The breakthroughs that
make this possible: DOS Extenders from
PharLap Software and Al Architects and
DESQview support of these DOS extenders.

DESQview Developer Conference
So if you are a developer, looking to create programs with
mainframe capabilities, but wanting to sell into the existing
base of millions of DOS PCs, come to Quarterdeck's first
DESQview API Developers Conference, August 16-18, 1988
at the Marina Beach Hotel, in Marina del Rey, California.
For more information call or write us.

Come learn about the DESQview 2.0 API and 80386 DOS
Extenders. Meet 80386 experts as well as those smart
people who are creating DESQview 2.0 API workstations
solutions.

And if you want to get a leg up before the conference, ask
us about the DESQview API Tools for assembler or C
programmers.

Some of the applications under
development right now using
DESQview 2.0 API Tools: CAD,
Medical systems, insurance, 3270
mainframe communications,
network management, real
estate, typesetting, point of sale,
education, commodity trading,
stock trading and online voting.

Bringing New Power to DOS.
DESQview 2.0 API Toolkit.

Quarterdeck Office Systems 150 Pico Blvd.,Santa Monica, CA 90405
(213) 392 9851
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3+  FOR MACINTOSH
specified by the application. The file
type is similar to DOS application ex-
tensions, such as .WKl for Lotus 1-2-3
files. Additional functions have been
added to CIOSYS for 3+ Mac to accom-
modate the differences between the PC
and Mac file structures. Mapping the
Mac file system to the DOS file system
on the 3Server presents challenges, and
CIOSYS handles them well.

Mac files get much of their en-
hanced functionality from a structure
that splits a file into a data fork, which
stores a file’s data, and a resource fork,
which stores program code and appli-
cation specifics such as fonts, icons,
and menus. Application files, system
files, and data files can use resource
forks, data forks, or both in the Mac
file system. DOS files have no equiva-
lent to forks, which complicates the
translation of Mac files to DOS files
and vice versa.

CIOSYS stores the Mac resource
fork in a separate file and generates a
generic resource fork for files created
by PCs to be accessed by Macs in
shared folders on the 3Server. CIOSYS
has a generic document icon labeled
“PC” for files created by PCs. Under
CIOSYS, Mac folders on network vol-
umes are actually DOS directories and
can be viewed as such by PC clients.
Both PC and Mac users can access data
files that are in a common format, such
as text files, Microsoft Excel spread-
sheets, or WordPerfect documents
(note that WordPerfect now has a Mac
version). PC users see only the data
fork of Mac files; the resource fork is
stored as a hidden file.

CIOSYS creates a small informa-
tion file for every Mac folder stored on
the 3Server. This supplemental file
maintains data that the Mac file system
needs and that the DOS file system
cannot store internally, such as longer
Mac file names, file creator, and file
type. Every Mac folder on the 3Server
has a corresponding directory also on
the 3Server. The folder-information file
is stored in each DOS directory that
corresponds to a folder.

The file forks and supplemental
folder files can cause problems for tape
restores, among other functions. The
3+ Mac tape system can restore entire
folders only to the 3Server; restoring
individual files would lead to inconsist-
encies between forks and the folder’s
supplemental information file. For this
reason, 3+ Mac tape restores cannot
overwrite existing directories and thus
must target empty folders.

The Mac file system supports file
names up to 31 characters long and

as well. The only time this process
breaks down is when a PC user copies
a Mac file. Only the data fork is copied,
and because no corresponding re-
source fork is present, Mac users can-
not use the copied file.

TOPOLOGY AND PROTOCOLS
The 3Com protocol suite is called
MINDS, for MS-DOS internal network
driver scheme. MINDS is a layered
communications architecture that per-
mits individual components to be mod-
ified or replaced. For example, the
MINDS XNS network and transport lay-
ers can be run on top of Ethernet or
Token-Ring data link layers. On the
3Server side, 3Com’s XNS protocol
stack components are loaded into low
memory as DOS device drivers speci-
fied in a CONFIG.SYS file on the boot
volume of the 3Server. On the Mac
side, a combination of the 3Com XNS
stack and low-level AppleTalk protocols
is used. (To avoid confusion, AppleTalk
is Apple’s protocol suite and LocalTalk
is its twisted-pair cable system.)

Mac clients accessing 3Servers with
LocalTalk links use XNS for the upper
layers, such as network and transport.
AppleTalk link access protocol (ALAP)
is used to access the LocalTalk media.
Macs accessing the 3Server with Ether-
net also use XNS for the upper proto-
cols but load an additional EtherTalk
driver to drive the Ethernet card.

Both LocalTalk and Ethernet clients
support datagram delivery protocol
(DDP), an Apple network-layer routing
component. Some third-party Mac net-
work products use their own network
and transport protocols; thus, support
for Apple’s high-level protocols does
not guarantee interoperability. DDP as-
sists 3+ Mac clients with some third-
party bridges available for Macs.

The basic configuration for 3+ Mac
is a string of Macs connected with the
built-in LocalTalk to the 3Server. Local-
Talk twisted-pair cables are available
from Apple in varying sizes. Third-party
products such as Farallon Computing’s
PhoneNet allow LocalTalk to run on
telephone system wires. Macs on a
LocalTalk tributary communicate with
the server at speeds of less than 300
kilobits per second (Kbps). These Macs
can print to either LocalTalk- or
3Server-based LaserWriters. Local-
Talk-based Macs also can route through
the 3Server and access files on other
3Servers running 3+ Mac.

Mac clients on Ethernet can use
the services available on the 3Server
to which they are attached but not on
other 3Servers on the same network.

can contain spaces and other printable
characters (except for the colon, which
serves as a delimiter). CIOSYS stores
the Mac file names in the supplemental
file and translates them into unique PC
file names for compatibility with the
DOS directories on the 3Server. Under
this system, spaces become under-
scores and sequential numbers can be
appended to resolve any file-name re-
dundancies. Thus, PC users see the
eight-character DOS file names and ex-
tensions they are used to, while Mac
users see the full Mac file name.

3+ for Macintosh translates the
Mac creator and file type attributes into
DOS format, which greatly simplifies

Under CIOSYS, Macintosh
folders on network volumes
are actually DOS directories
and can be viewed as such
by PC clients.

file sharing between PC and Mac appli-
cations. The administrator can define
mappings between creator and type
combinations and DOS file extensions
when the 3+ Mac service is set up. For
example, Aldus PageMaker Mac files
have a creator of ALD2 and are type
PUBF. These files can be converted to
a DOS file extension of PUB, which is
how the PC version of PageMaker saves
files. 3Com also has a utility for DOS
clients called MACDIR, which displays
full Mac file names, fork names, crea-
tor, and file type.

3+ Mac translates AppleShare shar-
ing mode and byte-range locking calls
to the appropriate DOS 3.1 functions,
so Macs can open files in various
modes and lock records and/or files on
the server. PCs and Macs can even ac-
cess the same files simultaneously with
complete locking protection if the ap-
plication programs are written to the
appropriate standards.

3Com has created additional SMB
messages to handle those features of
the Mac file system, such as resource
forks, that have no counterpart in the
PC world. The 3+ Mac service on the
file server interprets these additional
messages and performs the appropriate
action. When a PC renames a Mac file,
DOS renames only the data fork of the
file; the 3+ Mac service interrupts the
request and renames the resource fork
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Applications were launched from local
diskette drives, local hard disks, and
3Server drives by the Mac II and the
Mac SE in Ethernet and AppleTalk envi-
ronments. Mac performance on 3+Mac
was generally good, particularly on
Ethernet. The best performance was
obtained from local hard disks; the
worst from AppleTalk. The Mac SE, for
example, was able to load Microsoft
Word (350KB) from the 3Server across
AppleTalk in an average of 15 seconds.
The same application loading from the
SE’s local hard disk was twice as fast,
loading in 7 seconds.

Load times for large applications
over AppleTalk can take an excessive
amount of time. Aldus PageMaker
(910KB) took more than 45 seconds to
load on the Mac SE through AppleTalk.
By comparison, PageMaker loaded from
the local hard disk on the same ma-
chine in 14.2 seconds. AppleTalk’s 230-
Kbps speed does not compare well
with the fast hard drives contained in
the Mac SE and Mac II.

Operations not bound by slow
peripherals were 50- to 100-percent
faster on the 68020-based Mac II than
the 68000-based SE. The Mac Il’s 15.6-
MHz processor, full 32-bit architecture,
and other enhancements translated into
better performance, both on the net-
work and locally.

The built-in drives on both Macs
performed very well, exceeding perfor-
mance on Ethernet. The Mac II, for
example, could load Microsoft Word in
3.7 seconds from its local hard disk,
but took nearly 6 seconds for the same
operation through Ethernet to the
3Server drive. Long, sequential opera-
tions, such as file loads, cannot be
cached in the server. Ethernet could be
expected to perform better for cached
file operations.

The variation in performance
turned in by assorted Apple worksta-
tions and network types was consider-
able. This can create extra work for
persons evaluating or planning Mac-
based networks. Performance-sensitive
applications should be tested for the
Specific configuration on which they
are intended to run.

AppleTalk may be fast enough for
users with light- to medium-application
throughput requirements. These users
should find the performance for login,
linking, and launching of network ap-
plications such as mail, word process-
ing, and data managers to be quite ade-
quate. On the other hand, users with
applications that load the network with
long or frequent file I/O or print re-
quests might want to consider Ethernet.

OS/2-based 3 + Open should improve
3+Mac and other 3Com services. OS/2
will give 3Com more memory for its
server-based processes by running on
286 or 386 processors in protected
mode. This environment is just the type
needed by 3Com’s services, which have
been increasingly restricted by DOS.

From this perspective, 3Com has
played its cards well in deploying its
network technology. Having made the
short-term sacrifice of developing its
services under DOS to stay in tune
with the industry standards set by
Microsoft, its server processes should
now be able to flourish in the
memory-rich, multitasking OS/2 envi-
ronment. The close relationship that
3Com has with Microsoft and LAN Man-
ager will help to insure this.

Though many enhancements are
possible, 3+ for Macintosh proves that
it is feasible for Macs and PCs to coex-
ist productively on a common file
server. During testing for this review,
the efficient user interface of the Mac
and the reliable network services of the
3Server demonstrated that they add up
to a remarkably powerful combination.
The Mac’s icon-driven interface encour-
ages experimentation and intuitive
learning while at the same time provid-
ing easy access to the 3Server’s consid-
erable resources.

Other vendors (such as Banyan
and Novell) are making efforts to enter
the Mac network market, but 3Com has
garnered a substantial lead. Whether
this lead will ultimately translate into a
superior product is not yet clear and
will be impossible to determine until
later this year or next year, when other
vendors’ Mac-networking products be-
come available for evaluation.

For sites that already have 3Servers
and Macintoshes, interconnection
should be a given. For those sites that
have Macs and rigorous production
applications, the recommendation is to
consider 3Com’s 3+ for Macintosh and
the 3Server. For sites that have no PCs
or Macs, users may have a tough deci-
sion between the two systems. PCs
have a long way to go to catch up with
the Macs in some key areas. I Mm tel

3Com Corporation
3165 Kifer Road
Santa Clara, CA 95052-8145
800/NET-3COM; 408/562-6400
3+ for Macintosh
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As Macintosh processing power and
application sophistication increases,
Ethernet becomes more appropriate.

3+MAC FORECASTS
The integration of PCs and Macintoshes
that is realized with 3+ for Macintosh
is excellent, and the translation of Mac
files to DOS format for storage on the
3Server works quite well, making the
sharing of data between the two types
of workstations possible. 3+Mac is a
reliable product for a wide range of
network applications.

3Com’s 3+ Mail is particularly use-
ful in uniting PC and Mac clients with
the same user for the exchange of mail

Other LAN vendors are
making efforts to enter
the Mac network market,
but 3Com has garnered a
substantial lead.

and any type of attachment. The 3+Mac
print services, which provide spooling
to the 3Server, should prove a substan-
tial improvement to Mac users familiar
only with Apple’s native print services.
3+ Mac’s tape and administrative ser-
vices leave much room for improve-
ment, but even these deficiencies fall in
the natural upgrade path of 3+Mac and
do not represent flaws in the primary
function of the product.

Like many products in the LAN
industry, 3+ for Macintosh is greatly
affected by the turbulence of the oper-
ating system and network communica-
tions software products that support it.
Many areas of concern with 3+Mac are
directly related to the 3Server and
3Com’s PC network architecture. Large
sites with many servers on an extended
Ethernet may have problems with the
current state of 3Com’s name service
and internetworking functions. The
trend with large Ethernets is to seg-
ment with low-level bridges that allow
multivendor protocols to pass through.
In this environment, the name service
should be distributed to any server and
globally updated automatically. 3Com’s
present implementation of a single,
centralized server per network is not
ideal for large Ethernet sites.

The future of 3+ for Macintosh is
closely tied to developments for the
3Server and its system software. The

Howard Marks is a New York City-based
consultant specializing in LANs. The name
of his firm is Networks Are My Life.
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Make Our Fioiit End
lour Front End

ReferencePoint Printers Mail Databases Fl=HelpUtilities

Directory of Files
Copy Files
Rename Files
Delete Files
Make a New Directory
Check Disk Space

Files To Copy

LANSPOOL
LANSYS
LAST

»LETTERS1
»LETTERS2LR MEN 1228 4-21-88

MEN 503 5-09-88 9:14a
LOC 1 4-07-88 3:43 P

MEN 531 5-13-88 4:35 P

MEN 1188 4-21-88 4:55 P

1148 4-21-88 4:55p|
MAIN CAT 5534 5-03-88 12:25p
MAIN MEN 2029 3-09-88 7:27 P

MAIN2 CAT 5200 4-21-88 4:36 P

MAIN3 MEN 804 5-19-88 10:59a

Select files to copy by toggling space bar.

Metering lets administrators set a limit on
the total number of concurrent users for any
application funning under the LAN Shell.

■ Lightning-Fast Screen Refresh
■ Occupies Only 9 KB of RAM
■ WYSIWIG Design Interface
■ Supports All Major Networks

including Novell, 3Com, Banyan,
and PC Network

■ Runs any BAT, EXE, or COM file
■ Supports Replaceable DOS

Parameters
■ Display Output from Any DOS

Command in a Shell Window
■ Acts as a True DOS Command

Processor
■ Supports Nested Sub-Menus Up to 5

Layers

COMPLETE VISUAL CONTROL
Build your front-end the way you want it to
look. Shell menus, fill-in forms, and
windows have never been easier to use. You
can size, place, color, and overlay Shell
screens up to six layers deep, and do it all in

“Far and away the premier
front-end menu system for
LANs...”

— LAN Magazine, February 88

THE 9KB MENU SYSTEM
The LAN Shell has set the standard for
network menu systems. That's why LAN
Magazine named it Front-End Product of
the Year. It is simply the fastest, smallest
(only 9 KB), and most graphically versatile
product available for creating a set of
network menus. Now Release 2.0 has made
the Product of the Year even better.

SOFTWARE METERING
Multi-user licenses for network versions of
popular software can get expensive. As the
number of new users and applications grow,
so do your costs. Adding an individual
license for each user on the net may be safe,
but it usually isn't cost effective. Let's face
it: not every user runs the same program at
the same time. Software metering can take
the guesswork out of licensing costs, now.

a fully interactive WISYWIG design session.
The LAN Shell comes with sample menu
systems to get you up and running quickly,
and for handy visual design ideas. With
Release 2, you can now display and scroll
the output from any DOS command in a
Shell window, and control the appearance of
the window just like a Shell menu or a form.

ORDER THE LAN SHELL, NOW.
If you are designing, installing, or
supporting networks, you should be using
the Shell. The LAN Shell sells for $695.
To order, phone (212) 431-8484 and ask to
speak with a sales representative.

LAN Systems, Inc.
599 Broadway
New York, NY
10012
(212) 431-8484
Telex: 705622

LAN Shell is a registered trademark of LAN Systems, Inc. IBM and IBM PC are registered trademarks of International Business Machines Corporation- Novell and NetWare are registered trademarks of
Novell, Inc. Banyan and VINES are registered trademarks of Banyan Systems, Inc. 3Com and 3+ are registered trademarks of 3Com Corporation.
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COVER SUITE:
MAC CONNECTIONS

Macintosh Meets
the Mainframe

he Apple Macintosh became pop-
ular, in part, because of the allure

JL of its graphics interface. Devoted
fans helped spawn the next generation,
the Macintosh SE and Macintosh II,
powerful general-purpose computers
that are even better at running the so-
phisticated graphics and desktop pub-
lishing applications that many compa-
nies find useful. Unfortunately for Mac
users, the data they need are often in-
accessible because the database resides
in the corporate mainframe.

That information need not be inac-
cessible anymore. With MacIRMA hard-
ware and software from Digital Com-
munications Associates Inc. (DCA), Mac
users now can connect directly to an
IBM 3x74 cluster controller sitting in
the nearest closet. PC users have had
this access for several years through
emulators for IBM 3270-type terminals.
Emulators help consolidate several
functions into one device and usually
support data transfers to and from the
mainframe. Mac aficionados had to be
content with other more indirect
means, such as dial-up connections or
downloading data from a PC.

MacIRMA is similar to the IRMA
package for the PC offered by DCA.
Table 1 compares MacIRMA 1.0 and
IRMA 2, the latest PC version. Both Mac
and PC users can transfer files to and
from a mainframe and can copy main-
frame screen displays to microcom-
puter files, to a printer connected di-
rectly to the microcomputer, or to a
printer connected to the controller.
However, MacIRMA is strictly a Mac
application and has the same features
that made the Mac famous: the mouse,
pull-down menus, resizable windows,
and copy-and-paste operations.

It may seem an odd combina-
tion— the most individualistic personal
computer available, with its point-and-
click interface, wired to the embodi-
ment of institutionalized computing.
While not a predestined marriage, it
isn’t a shotgun wedding either. The
MacIRMA package works well— it links
the two machines without major com-
promises in the usual ways of using ei-
ther machine. Moreover, a connection
to the IBM mainframe is a factor in the
corporate acceptance of the Mac.

RIDING THE NUBUS
The Mac II is the most expandable
model in the Macintosh line. Unlike
previous models, its packaging parallels
that of the IBM PC: the keyboard, mon-
itor, and system unit all come as sepa-
rate pieces. The Mac II system unit can
hold six expansion cards (the MacIRMA
card uses one slot) and uses Apple’s
adaptation of the NuBus architecture.
The NuBus specification, which is the
result of the efforts of an IEEE commit-
tee (with input from Apple), began as a
design for minicomputers but has been
adapted to support microcomputers.

Among other features, NuBus al-
lows for a 32-bit address space, and the
bus design is not tied to any specific
processor. It allows any card on the
bus to assume control of the system,
even at system initialization time. Its
address space is unreserved for specific
processes (address ranges are not dedi-
cated for video pages or CPU areas, for
example). Specific address ranges are
dedicated to “slot space.” Each possible
slot has a dedicated 16MB region.

Because each card is assigned an
address location based on the slot into
which it is installed, no switches or

jumpers are required to configure a
card. The design of the bus requires
that configuration and identification in-
formation be included in ROM on the
NuBus expansion cards.

The MacIRMA card has only one
jumper to set that controls the status of
the card on a warm restart. The setting
determines if the communications line
is reset or left uninterrupted if the sys-
tem is reset. Setting the jumper is op-
tional, however, and does not affect
how the Mac addresses the card.

The MacIRMA card is solidly con-
structed; it has no soldered-on leads or
last-minute fixes. Installation is not dif-
ficult—a screwdriver opens the cover
of the Mac II. MacIRMA software instal-
lation is also easy. A user can run the
program directly from the diskette, or
it can be copied into an appropriate
folder on a hard disk. The software is
not copy protected, comes on a single
800KB diskette, and uses 192KB of RAM
when it runs.

The documentation is generally
clear but could be more complete. For
example, the manual lists possible
error messages but does not discuss
possible causes or cures. Fortunately,
DCA has a reasonably good support
system in place; support received
through a toll-free phone number was
both helpful and knowledgeable.

MacIRMA diagnostic routines are
invoked from a menu included as a
standard part of the application. No
external programs must be loaded and
run. The diagnostics verify that a Mac-
IRMA card is installed and its RAM and
microprocessor are working properly,
check the data path on its transmitter
and receiver, and make sure the line to
the controller is active.IL
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Macintosh users no longer have to go
in the back door to gain entrance
to the corporate mainframe. DCA’s
MacIRMA terminal emulator package
provides direct access.

PAUL FIRGENS
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MACIRMA

The MacIRMA software runs as a
task in a Mac window (see photo 1).
Within that window, it operates like an
IBM 3270-type terminal with many of
the same features—a status line at the
bottom of the window, reverse video,
bold characters, and similar colors.

However, the background on an
IBM terminal is dark, while the Mac-
IRMA background is white, like the
standard Mac background. Some of the
colors on the IBM terminal, intended
to contrast against a dark background,
are difficult to read on the white Mac
display. DCA will offer a black-screen
background option with the release of
version 1.1.

MacIRMA emulates IBM 3278 and
3279 terminals (models 2, 3, 4, and 5)
connected to 3174, 3274, or 3276 con-
trollers. The 3278 display is mono-
chrome, and the 3279 display is color.
A model 2 display is 24 lines by 80
characters; a model 3 is 32-by-8; a
model 4 display is 43-by-80; and a
model 5 is 27-by-132.

One disappointment in the Mac-
IRMA product is that it cannot display
mainframe graphics, such as IBM’s
Graphical Data Display Manager
(GDDM), or similar applications. This
is an unfortunate situation because the
Mac is graphically oriented and its
users tend to expect applications that
make good use of this capability.

INTEGRAL KEYBOARD
Mac users also may be a little frustrated
because MacIRMA does not allow them
to use the mouse as much as they are
accustomed. Version 1.1 of the product
will take better advantage of the
mouse.

The Mac keyboard is also very dif-
ferent from that of the IBM 3278. In
standard emulator style, DCA maps the
specialized terminal keys to combina-
tions of keystrokes. (The Fl key on
3270-type terminals is equivalent to
holding the Ctrl key while pressing the
number 1 key on the Mac, for exam-
ple.) This arrangement is more awk-
ward than dedicated keys, but anyone
who has been able to adapt to the PC
IRMA keyboard will have little trouble
using the MacIRMA keyboard.

To simplify matters, Apple supplies
a utility called Easy Access that allows a
user to type keystroke combinations
without pressing the keys simultane-
ously. A modifier key {control, shift, op-
tion, or the Apple key) followed by a
standard key produces the same effect
as if the keys are pressed simultane-
ously. This feature is particularly useful
with MacIRMA because keystroke com-

TABLE 1: MacIRMA and IRMA 2 Comparison

MacIRMA 1.0 IRMA 2

3278/79 models emulated 2, 3, 4, 5 2, 3, 4, 5
File /transfer methods

IRMAlink (mainframe program) • •
ForteNet (mainframe program) • O
FT78X (editor based) o •
IBM’s FT/ 3270 (mainframe program) • •

File /transfer environment support
MVS • •
CMS • •

Reconfigurable keyboard • •
Specialized keyboard support (RPQ, APL) o •
Mainframe color graphics (GDDM) o o
Copy screen displays

to controller printer • •
to local printer • •
to disk • •

Diagnostic support • •
Light-pen support o •
Application program interface (API) support o •
Copy-and-paste support • o
Alternate I/O address N/A •
• = Fes O = No

MacIRMA emulates four 3278/79 terminal models. It offers Mac users many of the
same features PC users have with DCA’s IRMA 2, plus copy-and-paste support.

binations (of a modifier and a regular
key) are an integral part of the pack-
age. It’s a nice touch.

Even simpler yet is using a mouse
with the Quick Pad menu, as DCA calls
it. The user pulls down a menu and
clicks the mouse pointer on the square
with the name of the desired function.

The Mac user can easily change
the default key assignments using an-
other pull-down menu to call up a win-
dow that displays a 3278 and a Mac
keyboard (see photo 2). To assign an
IBM-key value to a Mac key, the user
points to an IBM key with the mouse,
clicks and holds the mouse button, and
rolls the pointer to the desired Mac
key. The key changes are effective
immediately. The user can change the
Quick Pad layout the same way.

MacIRMA does not give as much
control over redefining the keyboard as
does IRMA 2. With IRMA 2, users can
redefine the PC keyboard two ways.
The easiest method is to create key-
stroke macros. The user also can
remap the keyboard by replacing the
interrupt 9H BIOS keyboard processor
with a customized handler provided
with the package. The first method is
simple and has the advantage of being
dynamic. The second method, while
more complicated, gives the most flexi-
bility and control.

Both IRMA 2 methods work out-
side of that program, whereas the Mac-
IRMA procedure does not work outside
of the MacIRMA application window.
The MacIRMA procedure, however, is
easier to use because the basic opera-
tions are much more intuitive: the user
merely looks at a map of the keyboard,
picks up new key values, and replaces
the original keys.

The PC version documents the
IRMA card’s screen buffer and I/O port
and even includes sample access pro-
grams that allow the user to access the
mainframe. Unfortunately, that informa-
tion is not included in the MacIRMA
package. DCA does not plan to supply
this information for MacIRMA but in-
tends to release an application pro-
gramming interface during the third
quarter of 1988, which may provide
MacIRMA much of the same flexible
access now available with IRMA.

TALKING TO BIG BROTHER
For this review, MacIRMA 1.0 was in-
stalled in a Macintosh II with 5MB of
memory, a color monitor, and a stan-
dard 85-key Macintosh keyboard. (An-
other version of the MacIRMA program
is available for the Macintosh SE.) The
Mac II was connected to an IBM 3090
series mainframe directly through a
3274 controller.
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To assign a particular IBM 3270 terminal key value to a
Mac key, a user points to the appropriate IBM key with the
mouse, clicks and holds the mouse button, rolls the pointer
to the Mac key, and releases the mouse button.

MacIRMA runs as a task in a window on the Mac. The fa-
miliar 3270-type terminal display appears in the window,
complete with the status line at the bottom. Features sup-
ported include reverse video, bold characters, and color.

Used continuously for one month
with a variety of mainframe software,
MacIRMA had no problems with the
standard terminal communications
functions. It also got along well with
other Mac software, such as Apple’s
MultiFinder, and when using copy-and-
paste operations.

MultiFinder, a limited form of
multitasking, does not provide a com-
plete memory-protected environment
but does let applications share some of
the machine resources. Not all Mac
applications cooperate with Multi-
Finder, but MacIRMA does. A user can
copy information between applications
without quitting and saving the first
application before starting the second.

Mainframe applications also can
run in a MacIRMA window while other
Mac applications run in other windows.
For example, a user can run a lengthy
spreadsheet recalculation while work-
ing on the mainframe. When Multi-
Finder runs with other Mac applica-
tions, no problems originate with Mac-
IRMA, although the emulator does not
allow background data transfers.

Mac applications generally let
users copy portions of their windows
and paste them into other applications.
MacIRMA is no exception. Pieces of
mainframe displays can be copied di-
rectly into Mac applications; data also
can be pasted from a Mac application
onto the mainframe window.

Copying from a mainframe win-
dow to a Mac application works with
no problems, as does pasting to a
mainframe window when the operation

covers the entire width of the window.
Problems are encountered, however,
when pasting pieces of data narrower
than the width of the window, such as
a table onto a text file. The new text is
displayed in the window in the place
marked for it, but when it is saved,
only the first line pasted in the window
can be retrieved. DCA plans to fix the
problem in a future release.

MacIRMA supports three protocols
for moving data between the Mac and
the mainframe: IRMAlink and ForteNet
(both DCA products), and FT/3270
from IBM. All three require special
software on the mainframe to assist in
the file-transfer process. The mainframe
editor-compatible transfer programs
included with PC IRMA are not avail-
able with MacIRMA. Editor-compatible
transfer programs require no special
software on the mainframe; however,
transfers are not as fast or reliable as
with host-assisted programs.

DCA supplies its IRMAlink software
to each mainframe site at no extra cost.
File transfers tested with the IBM pack-
age FT/3270 through time-share option
(TSO) worked without a hitch. Accord-
ing to DCA, MacIRMA works with ver-
sions of FT/3270 available for CICS and
VM/CMS. Files transferred can be bi-
nary or text. The original source can
be a mainframe, PC, or another Mac.

The user invokes the transfer op-
eration from within the MacIRMA win-
dow by selecting the FILE pull-down
menu and choosing the appropriate
SEND or RECEIVE option. The user can
choose source and destination options

as well as transfer protocols and re-
lated options. Photo 3 shows the menu
for FT/3270 protocol and available op-
tions, such as ASCII/EBCDIC character
translations and carriage-return/line-
feed insertions and deletions.

Another MacIRMA file-transfer op-
tion, unique to the Macintosh, is the
Resource Format choice, which is
shown in the lower left of the screen
in photo 3. This option moves a Mac
file with its resources, which describe
what kind of data the file contains
(text, a photo, an application program,
and so on), and the icons and fonts
associated with the file. Resources must
be included if the user wants to recon-
struct the original Mac application after
a transfer. They are not needed to
transfer some types of files—word pro-
cessing documents, for example.

Choosing the Configure option dis-
plays another menu (photo 4) where
the user can include specific parame-
ters about the mainframe data set, the
length of time MacIRMA waits for activ-
ity from the mainframe before it quits
the transfer procedure, and the com-
mand sent to the mainframe to start
the file transfer.

MacIRMA transfers files in a rea-
sonable amount of time; a 406KB
spreadsheet was downloaded to the
Mac in 3 minutes 15 seconds with the
MVS/TSO version of IBM’s FT/3270
through a locally attached controller.

An acceptable speed in transferring
files is not enough, however, for suc-
cessful data sharing. The target applica-
tion must be capable of processing the
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MACIRMA

PHOTO 3: File-transfer Protocol PHOTO 4: File-transfer Parameters
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MacIRMA supports IRMAlink, ForteNet, and FT/3270 file-
transfer protocols. The protocol and options require special
file-transfer software on the mainframe; DCA supplies the
IRMAlink mainframe software to each site at no extra cost.

The file-transfer configuration menu specifies parameters
about the mainframe data set, the length of time MacIRMA
will wait for activity from the mainframe, and the command
sent to the mainframe that is used to start the file transfer.

data in those files; generally, the trans-
ferred data must be converted to for-
mats usable by the new application.

File-transfer software begins this
process by converting mainframe
EBCDIC text to ASCII text for the mi-
crocomputer. However, binary files
(such as spreadsheets and word pro-
cessing documents containing control
codes) present a different situation be-
cause the file-transfer software does not
do any conversion and only transfers
these files to the target machine. If the
files are not executable programs,
other handlers must convert them to a
usable form.

To solve this problem, Apple sup-
plies a utility for converting files from
one format to another—WordStar to
MacWrite or IBM document content
architecture to MacWrite, for example.
Apple expects third-party developers to
supply other conversion routines.

Fortunately, some applications can
use foreign format files without a con-
version utility. Microsoft’s Excel run-
ning on a Mac can read Lotus 1-2-3
files directly, including most of the
1-2-3 macro formulas, and can repro-
duce the original spreadsheet. Such a
setup makes data sharing between Mac
and PC users even more efficient.

MACIRMA 1.1 ENHANCEMENTS
Version 1.0 of MacIRMA was tested for
the article. As the review was being
completed, DCA announced the release
of version 1.1, which includes several
worthwhile enhancements. (DCA is of-
fering the upgrade from 1.0 at no

charge if it is made within the 90-day
warranty period; otherwise, the cost is
$75.) The following comments are
based on a trial of a beta version.

An optional black-screen back-
ground is included with this release. It
makes the screen easier to read, partic-
ularly when color is used, and might
make regular 3270 terminal users feel
more comfortable with the Mac display.

With the new release, the mouse
does more of the work. It can position
the cursor; when the mouse button is
clicked, the cursor moves to the se-
lected position on the screen (the posi-
tion is indicated by the I-beam cursor).
This saves a user from having to tab
multiple times through a screen full of
options. The user can move the I-beam
to the required position and click to
move the cursor there. The mouse also
can be set to default to simulate a light
pen; the usual I-beam displays as a
light pen in the MacIRMA window.

IBM Dual Session mode (RPQ)
and international keyboard layouts are
now supported. If the controller is
properly configured, this added sup-
port enables the emulator to provide
two sessions. The MacIRMA session
sounds a tone when the Poll/Alarm
command is sent from the controller.
The monkey screech (a standard Mac
sound option) beeps when you make
an error on the terminal.

THE BIG PICTURE
MacIRMA works well. It is a viable and
useful product and continues the same
high-quality tradition set by the original

IRMA products. With MacIRMA, Mac
users now can have access to the same
mainframe data and applications that PC
users have enjoyed for many years, and
the Mac can take another step toward
acceptance in the corporate world.

Moreover, widespread acceptance
of Macintosh-type graphics interfaces
can play an even larger role in the fu-
ture of microcomputing. A Mac running
MacIRMA is a history lesson in user in-
terfaces. IBM’s plans for the future of
application design centers around Sys-
tems Application Architecture (SAA),
with OS/2 Extended Edition 1.1 as the
PC implementation of these plans. The
OS/2 Presentation Manager is similar to
the Macintosh’s user interface. (For
additional information, see “The User
at the Controls,” Ed McNierney, March
1988, p. 64; and “SAA: IBM’s Road Map
to the Future,” Dennis Linnell, April
1988, p. 86.) If the Presentation Man-
ager is successful, the Macintosh envi-
ronment represents the future of appli-
cation design, and the mainframe ter-
minal screen displayed in the MacIRMA
window represents the past. I '"mi a |

Digital Communications
Associates Inc.

1000 Aiderman Drive
Alpharetta, GA 30201-4199
800/241-4762; 404/442-4000
MacIRMA 1.0: $1,195
CIRCLE 329 ON READER SERVICE CARD

Paul Firgens, a senior database analyst for
a Wisconsin firm, does extensive work in a
PC-mainjrame environment.
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. In search of supernumerary memory for
DOS applications, EMS 4.0 unites something old,

something borrowed, and something new.

TED MIRECKI

TT T ntil applications arrive that fulfill
I I the promise of OS/2, many users

are searching for alternatives that
can run widely available DOS applica-
tions, yet overcome the limitations of
that operating system. Expanded mem-
ory is the technology that gives such
alternatives a large part of their power.
The Lotus/lntel/Microsoft Expanded
Memory Specification (EMS) version 4.0
unites features of earlier EMS versions
with strengths of the AST Research/
Quadrarfi/Ashton-Tate Enhanced Ex-
panded Memory Specification (EEMS),
and it adds some traits of its own to
create a new and improved EMS. The
new version may open all kinds
of doors for DOS applications.

Lotus, Intel, and Microsoft origi-
nally developed EMS to relieve the
spreadsheet power user’s memory
crunch. It was intended to provide 8MB
of memory beyond the 640KB limit as
a repository for data such as spread-
sheet cells or a RAM disk. Because
most programs of this type already pro-
vided their own data space manage-
ment, expanded-memory management
was also left at the application level.
Therefore, expanded memory benefited
applications only to the extent that they
were written specifically to take advan-
tage of it. Such applications and utilities
soon proliferated.

However, DOS systems needed
additional memory for purposes other
than data storage. Programs were grow-
ing in size, and users were discovering
multitasking in the form of terminate-

and-stay-resident (TSR) utilities and
task-switching environments that loaded
more than one program at a time. Al-
though the original EMS offered the
possibility of expanding the memory
space by an order of magnitude, the
design of its hardware interface with
the rest of the system made it ineffi-
cient for running multiple programs.

To provide for this further use of
expanded memory, AST, Quadram, and
Ashton-Tate developed EEMS. For appli-
cations and small TSR utilities, EEMS
provides the same capabilities, in the
same way, as EMS. For system-level
control programs that create and man-
age task-switching or multitasking envi-
ronments, it efficiently expands mem-
ory available for running programs.

The most notable EEMS success is
DESQview from Quarterdeck Office
Systems. DESQview and Microsoft Win-
dows run on top of DOS and rely on a
hardware solution to expanded mem-
ory. Either of these, in conjunction with
underlying hardware, can provide two
features lacking in DOS: a large ad-
dress space and multitasking. They are
among alternatives to OS/2 reviewed in
the January issue (see “Choosing An
Operating System,” and “386 Operating
Environments,” Ed McNierney, p. 50
and p. 60, respectively, and “The DOS-
UNIX Union,” William Tropp and Ste-
phen Wright, p. 78).

Quarterdeck’s windowing multi-
tasking environment is much like
Microsoft Windows, but it is text-based
and menu-driven instead of graphics-

and icon-oriented. It can simultane-
ously run — not just hold in memory
for task switching but actually exe-
cute—as many programs as will fit in
available expanded memory. By com-
parison, Windows versions prior to 2.0
used EMS memory for data storage
only, so it could multitask only as many
programs as fit in the 640KB of con-
ventional memory space at one time.

DESQview demonstrated that ex-
panded memory’ could go beyond
merely providing data storage space. In
recognition of this fact, Lotus, Intel, and
Microsoft revised their specification ex-
tensively to create EMS 4.0. The major
changes are increasing the maximum
expanded memory space from 8MB to
32MB, incorporating the same hard-
ware interface as EEMS, and adding
multitasking support in software.

Part of the motivation for this revi-
sion was undoubtedly the release of
Windows 2.0, which takes advantage of
the multitasking support provided by
EMS 4.0 software running on appropri-
ate hardware. Another reason could
have been the design of IBM’s 80286
Memory Expansion board for the- PS/2
Models 50 and 60, which supports a
mapping scheme functionally equiva-
lent to EEMS (but for reasons other
than providing expanded memory).

SOMETHING OLD
Understanding expanded memory re-
quires clear definitions of the terms
used in describing the memory archi-
tecture of a PC system. The system ad- IL
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Think small in a big way
When you think multiuser/multitasking,
think Concurrent™ DOS 386, the bia
name in small systems from Digital
Researchf architects of the first standard
operating system for personal compu-
ters. Now, Concurrent DOS 386 allows
multiple users to share peripherals, files
and applications, using serial terminal
workstations linked by RS-232 cables
to the system. It’s fast, reliable and
economical.

The big news today is small systems
Concurrent DOS 386 meets the increas-
ing demands placed on small systems by
supporting multiple DOS programs on
both the system console and attached
terminals. You can run popular pro-
grams such as Lotus® 1-2-3® dBase® III,
WordPerfect® and many more, with full
math coprocessor support. The system
runs up to 255 tasks simultaneously, with
full intertask communications and byte-
level record, file and device locking.

For people who hate waiting in line
Concurrent DOS 386 brings you all the
remarkable speed and power of the
Intel® 80386 processor. A prioritized pre-
emptive scheduler allows task execution

and intertask communication by several
users at near full processor speed while
letting some tasks “interrupt” others
according to the needs of each user.

A small system with a big memory
Concurrent DOS 386 gives you access
to four gigabytes of linear physical
memory. Its powerful memory paging
capability fully supports the Expanded
Memory Specification with no addi-
tional hardware or software.

Menus at a touch
Now you can create and customize
menus, while programmable function
keys let you condense complex com-
mands to a single keystroke. The file
manager runs standard operating
system functions, plus you have an
on-line help facility, text editor and
support for DOS-based device drivers.

Multiuser color graphics
Now with the introduction of the new-
est member of the Concurrent DOS
family, Concurrent DOS 386/Multiuser
Graphics Edition, your demands for
high-resolution EGA bit-mapped graph-
ics in the workstation environment can

be met. Take advantage of advanced
technology allowing you to run popular
DOS-based graphics programs on indi-
vidual workstations as well as on the
system console without sacrificing system
performance. Ask us about this exciting
new version of Concurrent DOS 386.

All you have to remember
is Concurrent DOS 386
Concurrent DOS 386 from Digital
Research is the name to remember
when it comes to 386 technology. The
power and versatility of Concurrent
DOS 386 are giving a new meaning
to the word multiuser.

CALL DIGITAL RESEARCH AT
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CONCURRENT DOS PROGRAMMER
INFORMATION Kit
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EMS 4.0

character name of the user’s choice to
any handle. The EMM keeps a directory
of handle names, and function 21
searches this directory and returns the
handle number for a given name. This
feature can be used for communication
between cooperating programs.

For example, a database program
could allocate some pages and store
data in them. If the program gives a
name to the handle, another program
that knows the name (say a word pro-
cessor or spreadsheet) can find out
from the EMM the handle number as-
sociated with the name. Knowing the
handle, the second program can access
the data stored in these pages. The
handle number cannot be hard-coded
into programs because this number can
change at every execution, depending
on the order in which various co-resi-
dent programs are loaded.
Physical page addressing. In previous
EMS versions, page frames in the sys-
tem address space are identified by
frame number. For the configuration
shown in figure 1, the four frames in
the primary window are numbered
from 0 for the frame at segment
C800H, to 3 for the one at D400H. In
the EEMS implementation, the first four
frames are numbered the same way;
frames at D800H and DCOOH are desig-
nated as 4 and 5, respectively, and the
ones beginning at 4000H in conven-
tional memory are numbered from 6
upward. When mapping an expanded
memory page, a program specifies its
location in the system address space by
supplying the frame number.

For compatibility, version 4.0 ac-
cepts the same frame numbering, but
function 17 also allows specifying the
location of the frame by its physical
segment address. When calling this
function to map a page into the lowest
frame in conventional memory, a pro-
gram could pass either 4000H or 6 as
the frame argument. A subfunction
code specifies the argument type.

Function 25 constructs an array of
all page-frame addresses in the system;
it is similar, but not identical, to EEMS
function 41. Entries in the array re-
turned by function 25 are ordered by
physical address and consist of two
words: the segment address and the
frame number. Function 41 returns an
array of bytes containing the high-order
six bits of each frame’s address; entries
are ordered by frame number, with the
address for frame N in the Ntb byte of
the array. The new method is more
convenient for physical addressing of
page frames, the old one for address-
ing them by number.

TABLE 2 : EMM Functions Added in EMS 4.0

FUNCTION DESCRIPTION

16 Save/Restore partial page map.
17 Map/Unmap multiple pages into page frames.
18 Change number of pages allocated to a handle.
19 Get/Set volatility attribute of a handle.
20 Get/Set handle name.
21 Get handle number for handle name.
22 Alter page map and jump to a far address.
23 Alter page map, call a far address, then restore page map.
24 Move/Exchange contents of memory block.
25 Get array of page-frame addresses.
26 Get expanded memory hardware information.
Z1 Allocate pages in sizes other than 16KB blocks.
28 Control alternate mapping registers.
29 Prepare expanded memory hardware for warm reboot.
30 Disable/Enable system-level EMM functions.

The new EMS 4.0 functions that support the hardware features defined earlier by
EEMS are inoperative on existing EMS boards. All EMS boards, however, can bene-
fit from the functions that add software support for multitasking control programs.

register sets for use by the direct mem-
ory access (DMA) controller for high-
speed transfers to and from expanded
memory. A program can allocate a set
of mapping registers for use by DMA,
initiate a DMA request to or from the
memory mapped by that set, and then
switch the context by means of func-
tion 15 or 28. The DMA process contin-
ues to use the memory mapped by the
DMA set of registers, while the CPU
can access a different set of pages
mapped by a different register set.

Version 4.0 does not require that
EMS boards provide hardware for mul-
tiple register sets for either CPU or
DMA access; it merely specifies that the
EMM can take advantage of this capabil-
ity if available. In contrast, an EEMS
memory board must have exactly two
sets of mapping registers for the CPU
to use; a version 4.0 EMM also can use
these registers. No boards currently on
the market support any DMA registers
or more than two sets of CPU registers.

Function 26 provides information
about the EMS hardware: the raw page
size, the number of alternative register
sets (after the first), and the number of
DMA register sets.

Manipulating register sets should
be done only by the operating system
or task-switching executive. The system
program can use function 30 to disable
or enable functions 26 (get EMS hard-
ware information), 28 (manipulate al-
ternate register sets), and 30. Once dis-
abled, these functions return error
codes to all callers, even the system.

When function 30 is disabled, how
does the system reenable it? Immedi-

Raw page sizes. The division of ex-
panded memory into pages of 16KB is
not convenient when the hardware
implements a paging scheme with a
different page size. For example, the
386 processor performs paging in in-
crements of 4KB. In version 4.0, an
EMM can be written to allocate ex-
panded memory in units that are con-
venient to the hardware, provided that
the size of such a unit, called a raw
page, is a submultiple of 16KB. Func-
tion 27 creates a raw handle and allo-
cates to it a specified number of raw
pages. All subsequent page operations
for this handle, such as mapping pages
or changing the allocation, must be
specified in raw pages.
Multiple register sets. EEMS memory
boards are constructed with two sets of
page-mapping registers, so that a multi-
tasking operating environment can
switch rapidly between mapping con-
texts for two applications. Version 4.0
extends this to allow memory boards
to provide any number of register sets.
For boards with a single set of regis-
ters, function 28 simulates multiple sets
by storing inactive mapping contexts in
memory provided by the calling pro-
gram. The effect of the simulation is
the same as if the caller saved and re-
stored contexts with function 15, but
the advantage is that the context-switch-
ing method appropriate to the capabili-
ties of the hardware resides in the
EMM; the calling program need not
incorporate logic for both switching
register sets and saving contexts.

An even more significant extension
is the capability to dedicate specific
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■ FAST . . The ATI internal 2400 Baud PC modem uses data compress-
ion techniques providing data throughput speeds in excess of 4800bps.
■ ERROR FREE . . Uses high level MNP5
hardware error correction procedures to guaranty
100% error-free data.
■ DEPENDABLE. . Built by the manufacturer of
the world famous EGAWONDER graphics cards,
the 2400etc has full compatibility with popular
communication software.
■ SMART . . Every modem includes a FREE
copy of Mirror 1/ communications software which
allows users background tasking for receiving
Electronic Mail or Data transfers concurrently
with screen applications.
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EMS 4.0

function 29 writes information into
EMS hardware registers that notifies the
EMM driver (when it subsequently re-
installs itself) which data are nonvola-
tile and therefore are not to be erased
during initialization.

Calling function 29 requires the
detection of an imminent reboot, and
this is not possible in all cases. A re-
placement interrupt 9 handler can de-
tect a keyboard reset, but two other
events can cause a reboot. One is to
execute a direct jump to the boot code
in ROM, the other is to toggle the pro-

ately after installation of the EMM, the
system-level functions are enabled by
default. The first call to function 30 re-
turns a random 32-bit access key that
must be used on all subsequent calls to
the function. Thereafter, function 30
can be called, even when disabled, if
the key value is given as a parameter
in the call. During its installation, the
operating environment is presumably
the first program to call function 30, so
it is the only one to obtain the key.
Control and data transfers. In a multi-
tasking environment, transfers of con-
trol to various programs often involve
changes in the mapping context. For
example, when a task-switching execu-
tive activates a dormant program, it
must map that program’s expanded
memory into the system address space
before branching to the program’s
code. This capability is also useful
within an application—for example,
when a small TSR kernel in conven-
tional memory maps in and branches
to its main code in expanded memory.

Function 22 automates establishing
a new mapping context and jumping to
a far address. Logically, it is equivalent
to a call to function 27 (map multiple
pages), followed by a far jump to an
absolute address. The target can be in
expanded or conventional memory. As
is the case for function 27, the page
frames in the new mapping context can
be specified either as frame numbers
or absolute segment addresses.

Function 23 performs the equiva-
lent of a far call. It saves the current
mapping context in a caller-supplied
memory area, establishes a new context
(in the same way as function 27), and
transfers control to a far address. When
a far return is subsequently executed,
the EMM restores the saved context
before returning control to the instruc-
tion following the call to function 23.

Function 24 provides a means of
efficiently moving or exchanging large
blocks of data between expanded and
conventional memory or between two
areas of expanded memory. In the lat-
ter case, the two blocks might belong
to different handles. Blocks need not
be aligned on page or segment bound-
aries. Overlapping source and destina-
tion blocks are handled properly for a
move but generate an error for an ex-
change. This function is useful for mov-
ing data between blocks that span sev-
eral pages, especially when the blocks
are larger than any available contiguous
window. The calling program need not
save and restore the context before
calling this function, nor provide a save
area for the EMM to use.

Nonvolatile handles. An EMS board can
provide hardware features to maintain
the contents of expanded memory
through a warm boot created by a key-
board reset or other event that can be
trapped by software. Function 19 ap-
plies the nonvolatile attribute to a han-
dle; only the data in pages belonging
to nonvolatile handles survive a reboot.

Function 29 called just prior to
reboot saves data on the EMS board; its
specific action is not specified in EMS
documentation because that depends
on hardware implementation. Typically,

INTRODUCING

LANSlAVE
BY LANSOFT

NETWORK BREAKTHROUGH
Now you can:
■ Schedule jobs to be run tonight on various network nodes after everyone goes home - when you

come back to work the next day, you can run the audit report to see what was done, on which
machine, when.

■ Have one or two very fast machines on your network designated as processing slaves to do the
bidding of the other network nodes - your programmers can send compiles to the slaves while they
continue to work on source code. This means that you can have slower workstations (less
expensive) because the use of high-speed slaves multiplies programmer productivity.

■ Sit at one workstation and run jobs all over the building - on specific computers at specific times if
you wish. You can schedule it to run on your computer, or on a specific computer on the network,
or on the first available computer in your workgroup or department, or on the first available
computer in a special class of computers such as the 386 computers on your network.

■ Control which jobs get run by time and priority. You can schedule jobs throughout the workday to
be run at specified future times. For example you can schedule your tape backup to be run every
night at a specified time. You can schedule other jobs to be run before or after the backup as you
wish - all on the same machine if you wish!

With LanSIave by LanSoft you can have the
following options:

(1) Run it now on your computer - while
you wait.

(2) Run it now on another computer in your
department or workgroup - while you
do something else on your computer.

(3) Run it now on a 386 slave on the
network - while you do something else
on your computer.

(4) Schedule it to run at a future, more
convenient time - while you do some-
thing else on your computer.

When you get ready to run a job (such as
compiling a BASIC program) you probably
now have only one option available:

(1) Run it now on your computer - while
you wait.

LanSIave can also be integrated into your programs. Available for $895.
For more information call LanSoft at (214) 960-9761.

LanSoft Corporation
5440 Harvest Hill Road
Suite 126
Dallas, Texas 75230

LanSoft Corporation
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PC Tech Journal
Says. . .

TABLE 3: Support for EEMS Functions

EEMS 3.2 FUNCTION,
SUBFUNCTION

CLOSEST EMS 4.0
EQUIVALENT DESCRIPTION

33 None Get addresses of page frames outside of
conventional memory.

34 None Generic accelerator card support.
41 25 Get addresses of all page frames in system.
42 5 Map a page into any frame.
43,0 16,0 Save partial page map.
43,1 16, 1 Restore partial page map.
43,2 None Save and restore partial page map.
43,3 16,2 Get size of save array.
43, 4, 5 28,1,2 Switch to another set of map registers.
43,6 18 Deallocate pages mapped at initialization

to frames in conventional memory.

"SVM 2.0 is the system of choice for
anyone who has the responsibilities
of a LAN administrator or software
librarian. The addition of both user
and group IDs — along with pass-
word protection and varying access
level permissions — makes SVM the
most security conscious system
available." - PCTJ, Mar. '88

Seidl Version
Manager (SVM)

• Local area network support
• Central user database
• User IDs and optional passwords
• User groups & administrative users
• Seven levels of access permission
• Audit trail reporting
• User definable report formats
• Revision merging
• Revision deletion
• Thirteen expandable keywords
• Optional text compression
• Remote site update utility
• Menu driven shell
• On-line help
• Regular filename expressions
• Support of file list files
• Central journal logging
• Single-Site: $299.95 + p&h
• 5-station LAN: $1000 (extendible)

Version 4.0 of EEMS incorporates most of the enhancements introduced by EEMS
version 3.2. Although these services are functionally similar in both versions, they
require different calling sequences and produce output in a different format.

STILL AN INDIVIDUAL
Although version 4.0 brings to EMS the
major features of EEMS and adds oth-
ers, it is not a proper superset of EEMS
because it does not support all EEMS
features (see table 3). The missing ones
do not diminish the utility of EMS 4.0;
they merely indicate different design
philosophies.

One of the primary design goals of
EEMS is to maintain compatibility with
EMS. Therefore, most extensions are
implemented by new EMM function
calls, not extensions to EMS-defined
functions. The standard set of EMM
function calls, shared with EMS (see
table 1), handles page frames only
above conventional memory. The dif-
ference is that EEMS can handle more
than four page frames in this area.

All other enhancements are sup-
ported by a set of functions with dis-
tinct numbers. EEMS deals with two
sets of page frames: one containing
only those above conventional memory,
the other containing all frames in the
address space. Each set has a distinct
numbering scheme and separate map-
ping function.

The advantage of this EEMS ap-
proach is greater integrity. The upper
page frames are for use by applications,
the lower by the operating system.
Each program has its own set of func-
tions, and although an application is
not prevented from accessing any
frame, mapping lower memory re-
quires the conscious effort of a different
function call. By contrast, version 4.0
considers all the page frames as one
set—it has no EMM service equivalent
to function 33, which returns an array
of addresses of only those page frames

cessor’s reset pin with a hardware reset
button (this generates a hardware
branch to the boot location). Software
cannot detect either event, and the
boot code, being in ROM, cannot be
hooked by overwriting its entry point.
Therefore, a keyboard reset is the only
event that can be expected to preserve
nonvolatile data.
Efficiency improvements. Functions 16,
17, and 18 do not add major function-
ality to the EMM, but they provide ser-
vices in a more efficient or convenient
manner than is available by other
means. Function 16 (save partial map-
ping context) is similar to 15 (save, re-
store, or swap EMM status to/from an
external buffer), but it saves or re-
stores only a specified subset of page-
mapping registers, thereby consuming
less conventional memory by storing
only the essential portion of any con-
text-switching information.

Function 17 (besides supporting
physical frame addressing) can map
more than one page at a time. It ac-
cepts an array of page numbers and
page frames, so pages to be mapped
need not be consecutive, nor page
frames contiguous. As a result, a single
call to function 17 can replace many
calls to function 5.

Function 18 allows changing the
number of pages allocated to a given
handle. In previous versions, the page
count per handle is fixed; if a process
needs more pages, it has to obtain an-
other handle. Handles are a limited
resource (the absolute upper limit is
256 and the EMM typically defaults to
a lower limit at installation), and ob-
taining and releasing them involves
some overhead.

SVM also integrates with the Seidl
Make Utility (SMK) and SMKgen.
SMK is the most powerful make
available, handling larger and more
complex dependency files than its
competitors in only a fraction of the
time. SMKgen is a remarkable new tool
that automatically creates dependency
files for SMK, file list files for SVM
and linker files for your linker. There’s
nothing else like it!

"SVM is a full-featured system that
has all the essential capabilities you
are likely to need, and is further
distinguished by several important
features that none of its competitors
yet have."

- The C Users Journal, Feb. ’88

Choose the system that’s
leading the industry.

For more information call:
1-313-662-8086

★ 30-day money back guarantee ★
Visa/MC/COD/POs Accepted

SEIDL COMPUTER ENGINEERING

3106 Hilltop Dr., Ann Arbor, MI 48103
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We've Decided To
Call Off The

Competition Between
IBMand IRMA

It no longer matters which
3270 emulation will become the
reigning standard.

Because now you can have
compatibility with both IBM and
IRMA using AST's two new micro-
to-mainframe communications
solutions: AST-3270/CoaxIIA™ for
IBM Personal System/2™ Models
50, 60 and 80; and AST-3270/
CoaxII’" for AST Premium
Computer products and
PC-based systems.

Which means
you can run all
existing appli-
cation software
designed to run
on either IBM
or IRMA hardware today. Or take
advantage of our new family of
high-function, 3270 emulation
software for CUT, DFT and
graphics modes.

Whichever software you choose,

your organization's investment
will be protected from obso-
lescence caused by the introduc-
tion of new 3270 devices or
protocols.

Because built into the AST-3270/
CoaxII family are custom proces-
sors enabling future modification
of existing soft-loadable instruc-

j) tion sets, or even the development
of totally new instruction sets.

So, whenever new terminal
devices or new protocols

come on the
market, AST will
offer diskette-

» based microcode
upgrades.

It's that simple.
And a lot less trouble.

Next time you need to make a
micro-to-mainframe communi-
cation choice, go for a knockout
and choose to have it all from AST.

For information on our trial

evaluation program call us today
(714) 863-9991, or fill out the
coupon below and mail it to
AST Research, Inc.,
2121 Alton Ave.,
Irvine, CA 1 31®
92714-4992. R€S€ARCH INC.

I------------------------------------------------------------
I Yes, I want more information on

AST-3270/CoaxII solutions.
I Have an AST Representative call me.
I □ Send me more information on

AST's trial evaluation program.
AST-3270/CoaxII
AST-3270/CoaxIIA

| Name

| Title

I Company

| Address

| City State Zip

| Phone ( )
I AST Research, Inc., 2121 Alton Ave.,
I Irvine, CA 92714-4992. Attn.’ M.C. pcTj 7/88

AST markets products worldwide-in Europe and the Middle East call 441 568 4350; in the Far East call 852 5 717223; in Canada call 416 826 7514.
AST and AST logo registered and AST Premium, AST-3270ICoaxII and ASTS 2701CoaxUA trademarks AST Research, Inc. IBM registered and Personal System!2 trademark

International Business Machine Corp. IRMA registered trademark Digital Communication Assoc. Copyright © 1987 AST Research, Inc. All rights reserved.
CIRCLE NO. 164 ON READER SERVICE CARD



The Quick Route
to

QuickC Mastery
The Microsoft' Guide to
Using the QuickC Compiler

The Waite Group
Mitchell Waite • Stephen Praia

Whatever your programming language or
environment — now’s the time to discover the
Microsoft QuickC compiler. MICROSOFT
QUICKC PROGRAMMING — your springboard
to the core of this hot new compiler. This book is
loaded with practical information and advice on
every element of QuickC, along with dozens and
dozens of specially constructed listings.

With MICROSOFT QUICKC PROGRAM-
MING you have the tools to: master QuickC’s
built-in libraries ■ manage file input and output
■ work creatively with strings, arrays, pointers,
structures, and unions ■ use the graphics modes
and the built-in graphics library ■ develop and link
large C programs ■ and debug your source code.

Your one essential reference. And it’s author-
itative. From The Waite Group — acknowledged C
experts. 95

Microsoft Press
Hardcore Computer Books

Available wherever books and software are sold.
Or call in your credit card order. 800-638-3030 (In MD 824-7300). Refer to ad TJ78.

Book Code 86-96114.

EMS 4.0

above conventional memory. Both ap-
plications and the system use the same
functions (5 and 27) to map upper and
lower memory, so an errant program
can inadvertently map out a page in
conventional memory by supplying a
wrong frame number or address.

Although EEMS provides slightly
better security than EMS 4.0, all ver-
sions of EMS are generally weak in
memory protection. This reflects the
original purpose of EMS: expanding
data storage memory in a single-tasking
environment. A program is in no way
prevented from accessing expanded
memory pages belonging to another
program. Access requires only a nu-
meric handle, and any program can
obtain a list of active handles. Handle
numbers are assigned consecutively
from a small range (0 through 255), so
a failing program can inadvertently
specify a handle belonging to another
process. This is especially likely in the
case of handle zero, which is owned by
the operating system and consists of all
pages initially mapped into the back-
filled area of conventional memory.

Another feature introduced by
EEMS that is not fully incorporated into
EMS 4.0 is the interface with caching
accelerator boards. Changing the con-
tents of memory by remapping can in-
validate the contents of an on-board
cache that holds data from the
mapped-out location. The caching hard-
ware is unaware of the change because
mapping changes the contents of mem-
ory by writing to an I/O port, not by
direct access to affected locations.

EEMS provides function 34 for
communicating with the accelerator
board. Support for this function must
be provided in both hardware and soft-
ware by the manufacturer of the accel-
erator; details are available on request
from AST Research. EMS 4.0 does not
describe this hardware function, but in
the section on EMM implementation
guidelines, the documentation states,
“the support of function 34, as defined
by AST, is encouraged.”

JUST THE BEGINNING
Version 4.0 EMM drivers are now avail-
able for existing expanded memory
boards of both the EMS and EEMS vari-
ety. Owners should contact the manu-
facturers of their boards for informa-
tion on obtaining updated software.

For this article, four different EMM
drivers were tested on five memory
boards: Intel’s for the Above Board AT,
AST’s for the RAMpage and RAMpage
AT, Quarterdeck’s for the IBM 80236
Memory Expansion board for PS/2CIRCLE NO. 145 ON READER SERVICE CARD
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Which would you like to see first?
The world’s fastest dBASE compiler or the most

powerful database development language?
Surprise. Now you get both in the same package.

New Clipper™ from Nantucket?
Our latest version — Summer ’87 — is still the best-

performing compiler ever. It lets users run dBASE®
applications up to 20 times faster. But there’s a lot
more to it than raw speed.

Because new Clipper is one of the most powerful,
full-featured development languages ever. And
gives you more control over your applications than
any release of dBASE ever will. Now or in the future.

Instead of designing Clipper as an add-on, we’ve
structured it as an extended database language that
uses dBASE as a subset. In addition to emulating
the dBASE language, we’ve added commands for
menus, screens, windows and extended functions.
As a result, you get dBASE compatibility and an
entirely new level of power and versatility.

And with Clipper’s open architecture, you can
write functions in Clipper, C, Assembler or other
languages, and integrate them into one seamless
application. Which helps you create more sophisti-
© Nantucket Corporation, 1988. Nantucket is a registered trademark and Clipper is a
trademark of Nantucket Corporation. dBASE is a registered trademark of Ashton Tate.

cated applications in less time. And by using our
full-featured debugger, you’ll be done even faster.

We also give you source code security that
keeps users from damaging your application. And
sophisticated record ana file locking capabilities that
make networking applications easier to create. But
no matter what you create, you don’t have to buy
runtime modules or additional software.You don’t
even have to pay licensing fees.

If you haven’t tried Clipper yet, just call (213)
390-7923 today. We’ll send you full information and
a free demo diskette. Or the complete program,
if you’d rather.

But call today. And see how easy it is to find the
best dBASE development
language. Just get the fastest
compiler. And open the box.

Clipper
Nantucket, 12555 W. Jefferson Boulevard
Los Angeles, CA 90066 Telex: 650-2574125
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Models 50 and 60, and Intel’s for the
Above Board 2 for Models 50 and 60.
The boards for the PC and AT were
older models originally supplied with
version 3.2 drivers. Version 4.0 drivers
for the PC and AT ran only with the
boards from their manufacturers. The
Intel PS/2 driver refused to install itself
without an Above Board 2 but could
combine memory from the Above
Board 2 with memory from an IBM
expansion board. The Quarterdeck PS/2
driver worked with either Intel or IBM
memory boards or a combination.

All drivers worked well in the
tests. The AST and Quarterdeck soft-
ware supports functions of both the
new version 4.0 and older EEMS ver-
sion 3.2, giving them full functionality
with current versions of both DESQ-
view and Windows. Intel’s drivers im-
plement only 4.0, so they do not fully
support DESQview (which predates
version 4.0 and thus issues only EEMS
3.2 calls). The Above Board 2 (but not
Above Board models for the PC and
AT) provides equivalent context-switch-
ing support for Windows 2.03.

Even with an old board, running
a new driver provides many innova-
tions, such as named handles, physical
addressing, transfer control, and other
improvements in efficiency of manag-
ing paged memory. These improve-
ments will lie dormant until programs
are written to take advantage of them.
However, these software features are
not 4.0’s primary advantages.

Achieving a spectacular improve-
ment in the performance of DESQview
or Windows requires hardware support
for mapping conventional memory and
multiple register sets; these are not
implemented on current EMS boards.
Version 4.0 does very little for existing
EMS boards because they cannot use
the most significant new features. For
the most part, the effect of installing a
new EMM driver on an old board is
that the error response to version 4.0
functions is “not implemented” instead
of the old driver’s “invalid function.”

On the other hand, EEMS boards
already have the hardware to support
the EMS 4.0 mapping protocol. The
only two innovations not already sup-
ported by EEMS hardware are more
than two sets of general mapping regis-
ters and mapping registers that are
dedicated to DMA transfers. The EEMS
3.2 and EMS 4.0 drivers for EEMS
boards provide the same functionality
with one immediate exception: with
the older driver, Windows 2.Ox cannot
take advantage of the multitasking hard-
ware features of the board.

For those who already own ex-
panded memory boards, EMS 4.0 does
little— EMS boards cannot use the
major new features, and EEMS boards
already have them. Still, the creation of
a single unified standard that incorpo-
rates and adds to the features of the
better one is undoubtedly a step in the
right direction. This unification is just
in time to provide a consistent memory
standard for IBM’s PS/2 series— the
memory-mapping capability of the
Micro Channel memory expansion
board no doubt played heavily in the
decision to create 4.0.

The capabilities offered by the
newly unified EMS to task-switching
environments breathes new life into
DOS-based applications, providing the
opportunity *to design characteristics
not otherwise available in this operat-
ing system: large memory spaces for
both programs and data, rapid switch-
ing between co-resident programs, and
concurrent execution. I Ijimmiii 1

Ted Mirecki is a technical editor for PC Tech
Journal, specializing in systems software.

12 REASONS WHY
TELEBYTE TAPE DRIVES

ARE WORTH THE
MONEY
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They are

1. PC/XT/AT and 386 Compatible
2. True Start/Stop outperforming streamers by margins of

6 to 1 with a minimum 16K host buffer
3. Fully integrated into DOS and Xenix
4. Supports both 1600 BPI PE and 800 BPI NRZ
5. Write protection sensing
6. Mainframe format conversion into DB III and 123
7. Provided with a single shielded cable PC interface
8. External cable connection on rear of PC
9. High level language accessible through standard file I/O

10. Precision mechanisms in dust proofed enclosures
11. Unsurpassed in reliability
12. Backed by a company that manufactures the entire system

TELEBVTE
TECHNOLOGY INC.(800) 835-3298

(516) 423-3232
270 E. PULASKI RD
GREENLAWN, NY 11740
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We’ve Opened Up All Kinds Of Possibilities
passive back plane with 4 board slots.
It accepts TelOAS 8088 or 80286
boards in a low-profile, small-
footprint case that fits anywhere.

The TelOAS/Il cabinet has 8
board slots, room for 4 half-height
drives, and accepts 80286 or 80386
boards. With the right peripherals,
you have an affordable small-footprint
workstation that runs both MS-DOS
and UNIX System V.3.

The TelOAS/IIl cabinet has 12
board slots, room for 2 full-height and
2 half-height drives, and accepts
80286 or 80386 boards. With the right
peripherals and software, you get a
powerful 386 engineering workstation,
a LAN fileserver, or a multi-user
host system.

The TelOAS Open Architecture
Solutions use the most advanced
surface-mount technology to reduce

the number of components and makeTelOAS™ fromTeleVideo.® Open
Architecture Solutions™ that can
be anything you want them to be.

The new TelOAS solutions
are entirely new ways of looking at

I TeleVideo computers. Very flexible
systems that give you the choices yoi
need to build the system you need
now, then easily expand and up-
grade later.

Choose the cabinet with the
proper number of slots you need: 4,
8 or 12. Choose the CPU you want:
8088, 80286 or 80386. Choose the
drives you want, the monitor you
want, the keyboard, the footprint and
the price you want. Choose the soft-
ware to match your needs: MS-DOS?"
MS-OS/27 UNIX® System V.3, Net-
Ware1,Mand others. With the TelOAS
Systems, the choices are all yours.

The TelOAS/1 cabinet has a

diagnostic features give you extensive
tests of hardware. Together with our
TeleVideo one-year limited ON-SITE
warranty* you’re sure of getting
quality products that give you the
most for your money.

For more information on the
new Open Architecture Solutions
that can be anything you want them
to be, call toll-free, or write today.

TeleVideo Systems, Inc.
1170 Morse Avenue, Sunnyvale, CA
94088-3568.
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THE VISION YOU NEED TO SUCCEED.

Call 1-800-835-3228
rdcVideo Im IfclOAS am! Open Arthwcctw? an? rmdeiMik’s;. umi TdeVideu te a rcgwteKxl WcfetmiLk d TdeVidco Systems, ftx MS >!X)S ami MS 'are d

Mierosdc, Im NetWare nadvmatk of Novell im UNLXh a NgwMed trademark d American Idvphnnmrnd Company *1? v only I hn device ha mt bcenapptwd fry the Vtdtri
Crnnmunicuiom C'c'mnmsmn. I'h’s device i> not, am! may not he, nftered lot lew, m soli or lead'd anti! the approval ol the VC C ha been obtained

< HU ( I Nt > ! I.’ t KIAI'H R SLR Vl< I. C ARI »



DATA
MANAGEMENT

The Evolution
of

R:BASE
The latest installment ofR:BASE carries on

Microhm's tradition of flexibility and control for
the applications developer.

VICTOR E. WRIGHT

Then developing its latest rela-
WW/  tional data manager, Microrim
▼ ▼ did not lose sight of what made

R:BASE System V popular among pro-
grammers—a robust programming lan-
guage coupled with a flexible genera-
tor package that allows developers to
design complex applications while writ-
ing a minimum amount of source code.
R:BASE fans will be happy to learn that
none of this has changed.

The strengths of System V have
been enhanced in R:BASE for DOS with
a streamlined prompt-by-example (PBE)
user interface, an improved applica-
tions generator package, a speedier
runtime environment, and some fea-
tures of the advanced structured query
language (SQL) programming language.
For an overview to the product, see the
sidebar on page 89.

In some cases, these commands
provide new capabilities. In others, an

R:BASE for DOS is the successor to
R:BASE System V, which followed R:BASE
5000 (reviewed in “A Data Manager
with Kernel Code Generation,” Steven
Armbrust and Ted Forgeron, September
1985, p. 82). R:BASE System V repre-
sented a major and noticeable overhaul
of R:BASE 5000 by providing greater
database and file capacities and an en-
hanced user interface.

For the user, R:BASE for DOS (and
for OS/2) represents evolution, not rev-
olution. System V will not be over-
whelmed by the new features, even
though R:BASE for DOS is a totally new
product, completely rewritten in C
(previous versions were written in
FORTRAN). Microrim says that se-
lected operations—VIEW, SORT, and
CROSSTAB—are as much as 20 times
faster due to the new implementation
in C and the use of heuristic query
optimization techniques.

existing R:BASE command, such as
SELECT, has been extended to include
a more SQL-like syntax. For a look at
the R:BASE implementation of SQL, see
the sidebar, “Integrating SQL Features
into R:BASE,” on page 98. The new re-
lease also is available for OS/2 (see
sidebar, “A Closer Look at R:BASE for
OS/2,” p. 100); a description of Micro-
rim’s port of R:BASE from DOS to OS/2
appeared in “Porting to OS/2” (Steven
Armbrust, November 1987, p. 140).

R:BASE for DOS is targeted at a
wide market, ranging from novice
users to professional applications devel-
opers. Its programming language is
tailor-made for the programmer-devel-
oper who wants absolute control for
intricate applications, while its modular
applications generator should appeal to
the more pragmatic developer-user
who wants a quick solution and is will-
ing to forego complete control.
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While the new version extends
many of the limits of System V and
R:BASE 5000, it is compatible with its
predecessors as well as with other
Microrim R.BASE products, such as DB
Graphics, for including presentation
graphics (for a review’ of DB Graphics
see Product Watch, this issue, p. 130);
CLOUT, for writing natural language
queries; Extended Report Writer, for
producing complex reports; Program
Interface, for interfacing R:BASE with
Microsoft C, Pascal, and FORERAN ap-
plications; and Runtime, for publishing
applications.

As is the case in the previous ver-
sions, the basic application develop-
ment facility is still the R:BASE command
language, a conventional, procedural
language with the features developers
have come to expect in a data man-
ager, including all the essential charac-
teristics of a general-purpose program-

ming language as well as the R:BASE-
specific commands for defining and
manipulating the database.

Although the command language is
the heart of R:BASE application develop-
ment, the developer’s primary tools are
the product’s four application generator
modules: Definition EXPRESS (for defin-
ing or modifying a database), Applica-
tion EXPRESS (for generating applica-
tions), and Forms EXPRESS and Reports
EXPRESS (for designing forms and re-
ports, respectively). These menu-driven
modules lead the developer or serious
user through the process of building
an application. They can be selected
from the PBE menu or from the R:BASE
command prompt.

The system also includes the fol-
lowing utilities: File Gateway (for con-
verting file formats), 3Labels (for creat-
ing labels), RBED1T (for editing text),
and CodeLock and Developer’s EXPRESS

(for increasing the execution speed of
applications). The R:BASE system, includ-
ing the command language, the EXPRESS
modules, and the utilities, forms a
complete development environment.

DEALING WITH DATA
Like many data managers, R:BASE for
DOS uses the relational model, which
stores data in tables. Rows in one table
can be linked to the rows in another
by common columns, without using
pointers. Regardless of the number of
tables, columns, and keys, R:BASE stores
each database in three files: data dic-
tionary, data table, and key. The file
names consist of seven user-assigned
characters, an R:BASE-assigned number
(1, 2, or 3), and the extension .RBF.

A data-dictionary file contains the
database schema (structure definition)
and disk and directory of the data ta-
bles; this file is created automatically C
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R:BASEFORDOS
by R:BASE as the developer defines the
database. The developer can examine
the contents of the data dictionary by
querying the dictionary using the LIST
command from the R:BASE prompt, or
by selecting Query and then List from
the PBE menu. (Unfortunately, the List
menu does not provide the List All
command, so one of the other List
commands must be selected and ed-
ited.) The database structure informa-
tion in this file consists of the names,
key columns, and number of records
in each table, as well as the names,
lengths, and data types of each column.

An R:BASE data-table file is com-
parable to a file in systems such as
Ashton-Tate’s dBASE; it contains rows
and columns that correspond to the
records and fields of a dBASE record.
An R:BASE database can contain 80 data
tables or 800 columns, whichever
comes first. A row is limited to 4,096
bytes. The number of rows per table or
database is limited only by the DOS
limitation on file size. Eight data types
are available (see table 1).

A key file contains the indexes for
keyed fields. The developer can look at
data in this file by listing tables, col-
umns, or keys. R:BASE uses both the
data-dictionary and key files constantly
during manipulation of the database;
these files must be on the same direc-
tory as the data file.

TAKING THE EXPRESS
The developer can choose between
two user interfaces: the default, a
point-and-shoot PBE menu; or the com-
mand mode (indicated by an R>
prompt), where the user enters R:BASE
commands. Selections from the PBE
main menu (see photo 1), can be high-
lighted by pressing the space bar re-
peatedly, using the cursor keys, or typ-
ing the number or letter of the selec-
tion. Subsequent PBE menus provide
a command-explanation window and
command line for selection (see photo
2). The window explains each selec-
tion, eliminating any guesswork about
what a command does.

When the developer chooses a se-
lection from a PBE menu, R:BASE builds
a command by prompting for the nec-
essary elements. For example, choosing
Modify Data and then Edit enables the
developer to select tabular or form dis-
play, sort fields, sort order, and finally,
conditional statements. Once con-
structed, a command can be executed,
edited, or aborted. To bypass the PBE
hierarchy and enter the command
mode, the developer simply has to
press Esc at the PBE main menu.

TABLE 1: Data Types in R:BASE

TYPE DESCRIPTION

DATE 30 characters depending upon format.
TIME 20 characters depending upon format.
CURRENCY 23-digit money amount with range of ± $99,999,999,999,999.99.
REAL Real numbers with 6 digits of precision, with range of ±9*10 ±37 ,

stored in binary form. Numbers with 6 or fewer significant
digits displayed in decimal form, numbers with more than
6 significant digits displayed in scientific notation.

DOUBLE Real numbers with 15 digits of precision, with range of ±1O ±307 ,
stored in binary form. Numbers with 15 or fewer significant
digits displayed in decimal form, numbers with more than
15 significant digits displayed in scientific notation.

INTEGER Integers with range of ±999,999,999.
TEXT Alphanumeric data up to 1,500 characters per field.
NOTE Variable length text column up to 4,092 characters including

overhead— net length 4,050 characters.

R:BASE supports all commonly required data types, including text, integer, root,
double, currency, and the note type for entering variable-length text fields. The
user can define the format and sequence of both the date and time type.

Complete applications can be pro-
duced either by entering R:BASE com-
mands in the command mode or by
using the EXPRESS modules, which also
use the PBE interface and are sophisti-
cated enough to develop moderately
complex applications. These modules
lead the application developer through
the development process with a series
of prompts, menus, and forms.
Definition EXPRESS. Although the devel-
oper does not need to use Definition
EXPRESS to define or modify a database,
little is gained by defining a database
in the command mode. The Definition
EXPRESS module efficiently leads the
developer through the process of creat-
ing tables, views, and data verification
rules— even the most complex data-
base can be defined without having to
write a single line of code.

However, a few operations, such
as dropping views and tables and using
the SQL Grant-Revoke security com-
mands, are missing from Definition EX-
PRESS. To invoke these operations, the
developer must use either the PBE
menu or the DEFINE mode (which is
signified by a D> prompt) in the com-
mand language.

The developer can restructure a
database at any time using either the
Definition EXPRESS module or the
R:BASE commands REDEFINE, ALTER
TABLE, DROP, EXPAND, REMOVE,
INTERSECT, JOIN, PROJECT, UNION,
and SUBTRACT. When redefining exist-
ing columns, R:BASE creates a temporary
table to effect the modifications, so
space must be available for an addi-
tional table and column; if the database
has reached the limits of 80 tables or

800 columns, restructuring is not possi-
ble. For the most part, however, the
database can be restructured with sin-
gle commands. Special conversion utili-
ties are not necessary.

R:BASE automatically verifies data
entries according to field type and
length. The developer can also create
a maximum of 20 data-entry rules per
table that can ensure, for example,
that all values fall within a specified
range, exist in a table, or are equal to
a specified value.

A rule can contain 10 conditions,
each consisting of a column name, a
comparison operator (EQ, NE, GT, GE,
LT, LE, CONTAINS, EXISTS, FAILS, EQA,
NEA, GTA, GEA, LTA, LEA), and a value
or second column. Conditions are con-
nected by the logical operators AND,
OR, AND NOT, and OR NOT to form
rules. Rules also can display error mes-
sages if the data do not pass muster.

Using Definition EXPRESS, the de-
veloper can add or modify data-entry
rules at any time, not just when the
database is defined. Rules also can be
defined in an application or from the
Define mode prompt with the RULES
statement.
Application EXPRESS. The heart of the
application modules, Application EX-
PRESS is designed to help developers
produce menu-based applications, up
to three levels deep, that have the
same look and feel as R:BASE. Many
tasks can be incorporated into an appli-
cation simply by selecting actions from
menus and assigning them to applica-
tion menu selections. The PBE menu
source code, included in the system,
can be customized for applications.
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R:BASE FOR DOS OVERVIEW

R:BASE for DOS 2.1
Microrim Inc.
3925 — 159th Avenue, NE
P.O. Box 97022
Redmond, WA 98073-9904
206/885-2000
CIRCLE 328 ON READER SERVICE CARD

Product description. R:BASE for DOS is
a relational database management sys-
tem, which includes a procedural
programming language, application
generators, and utilities.
IBM PC environment. IBM PC, PC/XT,
PC/AT, and PS/2; DOS 2.0 or later for
single-user applications; DOS 3.1 or
later for local area networks; 512KB
of RAM for single-user installations;
640KB of RAM for local area network
installations; color or monochrome
monitor and display adapter; one
10MB hard disk and one diskette
drive, or two 1.44MB 3.54nch diskette
drives; dedicated file server required
for local area networks.
Other environments. PC-, XT-, and AT-
compatible machines.
Network support.
Hardware-. IBM PC Network, IBM
Token-Ring, 3Com EtherLink, Ether-
Link Plus, Ungermann-Bass.
Software-. IBM PC Network program,
Novell Advanced NetWare, IBM PC
LAN program, 3Com 3 + .
Copy protection. None.
Documentation. Manuals range from
step-by-step tutorials for new users
and developers to brief summaries
for experienced users and developers.
They include Learning Guide, User’s
Manual, Building Applications/
Command, Dictionary, Installation
and Startup Guide, Supplement,
Command Summary, Worksheets,
Error Messages.
User interface. Screen menus with
prompts, screen forms and tables, and
command line are available to both
developer and end user.

Endwhile flow control statements; SET
(environment) statements; math and
string functions; typed global and
error variables; parameter passing to
command and procedure files; multi-
user environment control. Definition
EXPRESS, Application EXPRESS, Forms EX-
PRESS, and Reports EXPRESS constitute
the application generator. Companion
products include DB Graphics, CLOUT,
Extended Report Writer, Program In-
terface (for Microsoft C, Pascal, and
FORTRAN), and Runtime packages.
Security. Passwords can be assigned
to databases, tables, and views.
Querying and sorting. Virtually all
R:BASE commands can be used to
query the database. Ad hoc queries
require a working knowledge of the
command language and relational
operators when entered at the com-
mand prompt. Prompt-by-example
Mode guides the user through que-
ries or other R:BASE commands.
Reporting. Reports up to 255 charac-
ters wide, with report and page head-
ers and footers, up to 10 breakpoints
with optional headers and form feeds,
and automatic pagination. Reports EX-
PRESS provided for report generation.
Utilities. Screen editor; EXPRESS appli-
cation generator modules.
Data compatibility. Import/export of
ASCII fixed-length records, ASCII-
delimited records, Lotus 1-2-3 work-
sheet files, Symphony worksheet files,
.DIF files (VisiCalc, TK!Solver), Multi-
plan SYLK files; import of dBASE n,
dBASE ill .dbf files and pfs:FILE. With
Lotus’s The Application Connection
(T-A-C), exchange files with main-
frame systems: Ramis II, FOCUS, SAS,
SQL/DS, NOMAD2, IC/1, ADRS II,
APLDI, CMS, QSAM.
Price. $700
Support. Telephone support for 30
days free and through Software Main-
tenance Plan thereafter.

— Victor E. Wright

Help facilities. On-line context-sensi-
tive help screens are available to the
developer and can be incorporated
into applications.
File capacities. Three files constitute a
database: dictionary, data, and index.
A database can contain 80 tables and
800 columns or fields. A table can
contain an unlimited number of rows
or records, and each row can be
4,096 bytes in length; text fields are
limited to 1,500 bytes. The entire
database is limited by operating sys-
tem and hard-disk capacity.
Field types/capacities. DATE, TIME,
CURRENCY (amounts with range of
±$99,999,999,999,999.99), REAL, (real
numbers with 6-digit precision),
DOUBLE (real numbers with 15-digit
precision), INTEGER (integers with
range of ±999,999,999), TEXT (as
many as 1,500 characters per field),
NOTE (variable length text with a
4,092-character limit including over-
head — net length 4,050 characters).
Data entry. Data manager checks data
type automatically. Developer can de-
fine data-entry rules to check ranges,
perform table look-ups, and compare
data to logical expressions.
Application development facilities. Pro-
cedural programming language in-
cludes all of the R:BASE commands;
GOTO <label>, If . . . Else . . . Endif,
Set Pointer, While . . . Break . . .

With Application EXPRESS, the devel-
oper easily can build multilevel menus.
Horizontal menus can have as many as
12 options of 10 characters each. (Simi-
lar menus built outside of the module
can have 81 eight-character options.)
Vertical menus are numbered lists of as
many as nine options, each with a max-
imum length of 60 characters. After
menu definition is complete, the mod-
ule prompts the developer to type a
custom help screen with a maximum of

matically if it exceeds 20 lines. If the
F10 key is pressed while a data-entry
form is displayed, it displays a general
help screen that describes the com-
mands available from the ENTER com-
mand menu.

Existing command files also can
be assigned to a menu selection from
within Application EXPRESS. The macro
action prompts for an external file and
inserts it as a command block. The
term macro is appropriate because the

750 lines of text; the user can display
this screen by pressing the F10 key. It
is unfortunate that Microrim selected
F10 because the Fl key is the proposed
standard for help.

Custom help screens can be linked
to screen menus, which are displayed
by pressing F10. As the developer de-
fines each menu, the module asks if a
help screen is desired; if the answer is
yes, it invokes RBEDIT to create the
help screen. Help text is paged auto-
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PHOTO 2: Sample PBE ScreenPHOTO 1: R:BASE PBE Menu

It: BASE
Proapt By Example

Copyright (c)  N icror ia .  Inc.« 1987

(fr) Define or aodi fy  a database
(2) Create or aodify an R:BASE appl ica t ion
(3) Open an ex i s t ing  database
(4) Add data to a database
(5) Hod if y data
(6) Query a database
(7) SQL (Structured Query Language) coaaands
(8) RiBASE and operating systea u t i l i t i e s
(9)  Exit froa R:BASE

[ESC] Done [ F10] Help
Database:

I Several coaaands d i sp lay  data froa a database table  or view.

SELECT
Dis t inc t  SELECT
Group By SELECT

BROWSE

CONFUTE

TALLY

CROSSTAB

Disp lays  a l l  data or data froa spec i f i ed  co luaas .
Di sp lays  data, showing a set of unique rows.
Di sp lays  data froa spec i f i ed  co luans .  It a l lows
coaputations of coluans and grouping of rows.
Di sp lays  data froa a table  or view. It a l lows
scro l l ing  up, down, and across rows and coluans .
Calculates the count, a ininua,  aaxiaua, average,
sua, nuaber of rows, standard deviat ion,  variance,
or a l l  of these for a coluan.
Di sp lays  unique va lues  with nuaber of occurrences
in a co luan.
Cross-tabulates values  in two co luans .

Choose a coaaand-............
SELECT Dis t inc t  SELECT Group By SELECT BROWSE CONFUTE TALLY
CROSSTAB

[ESC] Done LF18J Help
Database: PCTECH

A typical PBE screen displays a list of commands that can
be executed, a summary of the capabilities of a group of
commands, and a detailed message about each command.

The point-and-shoot interface of R-.BASE’s PBE menu is op-
erated with the space bar and Enter key, arrow keys and
Enter key, number keys and Enter key, or the mouse.

Printer control in Reports EXPRESS
is accomplished through the use of
report variables. A printer-control varia-
ble is defined as the decimal values of
the required control characters and/or
escape sequences that are enclosed in
angled brackets (< >) and located in
a report field. When the report is
printed, the contents of the field are
sent to the printer.

Because the custom forms and
reports generated with Forms EXPRESS
and Reports EXPRESS are easily incorpo-
rated into applications generated with
Application EXPRESS, most developers
will forego the more primitive default
forms and reports produced by Appli-
cation EXPRESS. The default form is sim-
ply a screen containing a line for each
column (field), with the column name
as a label. Default reports are of two
types—a columnar report containing a
title, column headings, and data in col-
umns, and a row report in which each
row appears with each column in a
separate line, with rows separated by
blank lines. When the user specifies a
form or report, Application EXPRESS
prompts the user to choose either the
default or custom form or report.

Once the application is complete,
Application EXPRESS invokes the RCOMP
compiler to produce an executable
program. Application EXPRESS produces
an ASCII version of the file in addition
to the compiled version of the pro-
gram, so that the program can be cus-
tomized if desired. Just as in earlier
R:BASE products, the ASCII file for an
application developed under Applica-
tion EXPRESS can be edited to add or
change features, but once edited out-
side of the module, the user cannot
change it again using the module.

merely invokes RBEDIT, so that a series
of commands can be entered into a
command block that is inserted into
the application file.
Forms EXPRESS. Once an application’s
structure is defined, data-entry forms
can be customized to perform editing
functions and table look-up using
Forms EXPRESS. The developer creates
forms by typing labels and drawing
borders on the screen, filling in form
characteristic tables, and locating fields
(see photo 3).

As with Application EXPRESS, the
developer can create data-entry forms
without having to write a single line of
code. Text is typed in, and fields are
located with the function keys.

Forms EXPRESS accommodates the
creation of forms with multiline re-
gions that display several rows (rec-
ords) from a database. It allows the
creation of forms as big as five screens
in length; each screen can contain as
many as 22 lines. A form also can dis-
play and update records from a maxi-
mum of five different database tables
simultaneously.
Reports EXPRESS. With Reports EXPRESS,
the developer can draw custom reports
on the screen with detail lines and
headers and footers for reports, pages,
and breakpoints. Although a report is
based on a single table or view, called
the driving table or view, data can be
gathered from other tables as long as
each has a column in common with
the driving table or view. This rela-
tional linkage allows the construction
of multiline reports that display data
using one-to-many relations— the driv-
ing table supplies a value on the one
side, and R:BASE finds all the rows on
the many side.

external file is copied into the applica-
tion file—the application does not
“call” the external file.

A template file can be assigned to
a menu selection. A template is a ge-
neric program that Application EXPRESS
uses to generate a specific command
block. As many as nine placeholders
(such as table names, column names,
and variables) can be defined in the
template file. As Application EXPRESS
reads in the template file, it prompts
for the actual values, which it then
substitutes for the placeholder. Thus,
a developer might create a generic
order-entry command file, in the form
of a template file, which then can be
used to generate order-entry command
blocks for specific businesses.

The point-and-shoot programming
method is best suited to linear tasks—
for example, inquiring about the credit
status of a customer, entering data on
an order-entry form, printing an order
picking report, and printing the invoice
and packing list. Such sequences are
constructed by selecting a series of
supported commands from a menu
and answering the prompts.

For more complex tasks, such as
breaking an assembly down into com-
ponent parts for production schedul-
ing in an material-resources planning
(MRP) system, the developer must re-
sort to programming with the text edi-
tor. Application EXPRESS does not pro-
vide a method for specifying operations
that require program constructs such
as If . . . Then or While . . . Endwhile
statements. However, the module does
provide alternatives.

One of the actions that can be as-
signed to a menu selection is Custom.
Making that selection for a menu action
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Why this publication
and more than 1,200
others let us go over
their books
once a year.

Some publications, we’re sorry to say, keep their readers
undercover. They steadfastly refuse to let BPA (Business Pub-
lications Audit of Circulation, Inc.) or any other independent,
not-for-profit organization audit their circulation records.

On the other hand, over 1,200 publications (like this one) be-
long to BPA. Once a year, BPA auditors examine and verify the
accuracy of our circulation records.

The audit makes sure you are who we say you are. The infor-
mation helps advertisers to determine if they are saying the right
thing to the right people in the right place.

It also helps somebody else important: you. Because the more
a publication and its advertisers know about you, the better they
can provide you with articles and advertisements that meet your
information needs.

BPA. For readers it stands for meaningful information. For ad-
vertisers it stands for meaningful readers. Business Publications
Audit of Circulation, Inc. 360 Park Ave. So., New York, NY 10010.

MEDIA
INTELLIGENCE

VBPA



R:BASEFORDOS

PHOTO 3: Form Definition PHOTO 4: Constructing a Query with PBE

Fore Def in i t i on
Edi t  Expression Custonize  Draw

Ti t l e :  S
Author: S

Co-author'- S
E S
E S

E Day Phone:  S

Booking:  Do lune S E Hueber S E
Date:  S E S E

Art i c l e  Type — Category: S
Department: S

Date Rece ived:  SDate

Payuents — Art i c l e :  S
Bonus-* S
Tota l :  S

S izes  — Edi tor ia l :  S
Li s t ings :  S

Tota l :  S

[ESC! Return [F3J Review [F7J Prev table  [Sh i f t -F10]  More
Fora:  ARTICLEl Tab le :  ARTICLE

SELECT AULNAtlE AUFNAME UOLUME NUMBER ARTICLE WHERE . . .

NOT

CATEGORY

[ESC! Done 1F10J Help

A complex command can be constructed quickly with the
use of the PBE point-and-shoot interface—only the value
“Directions” had to be typed in from the keyboard.

The user types in text and draws boxes to create forms
with the Forms EXPRESS module. Each form can display
and update information from five database tables.

.API file and will be lost the next time
Application EXPRESS is used to modify
the application.

SPEAKING IN R:BASE
Without question, developers can use
R:BASE EXPRESS modules to develop com-
plex, real-world applications. At some
point, however, serious developers will
find that they have to resort to writing
R:BASE code or modifying code gener-

The .APP file can be examined
with the TYPE command, from DOS or
R:BASE, and edited with a suitable ed-
itor — RBEDIT may not be suitable for
editing an entire application, as it is
limited to 750 lines. However, Applica-
tion EXPRESS always reads the .API file
not the .APP file to retrieve the current
definition of an application. Changes
made in the .APP file outside of Appli-
cation EXPRESS are not reflected in the

Application EXPRESS maintains three
files for each application generated.
The definition of the application is con-
tained in a nonreadable file with an
.API extension. The code generated is
contained in ASCII form in a file with
an .APP extension. Finally, the execut-
able version is contained in a binary
file with an .APX extension; Application
EXPRESS invokes CodeLock to produce
this file after it generates the code.

THIS SUMMER, STAY AHEAD
OF THE COMPETITION

ive yourself the marketing edge this summer. Keep the
W competition in your wake by ordering reprints of your

product’s review from one of Ziff-Davis’ leading computer
magazines.

Ziff-Davis reprints are custom-designed on 80 pound stock

and printed from full color to black and white.
For more information, contact Jennifer Locke—Reprints

Manager, Ziff-Davis Publishing Co., One Park Ave., New York,
NY 10016, (212) 503-5447, or on MCI Mail. (Minimum gR
order 500 reprints.) L_J
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