














Good News for
VisiCal¢Users!

RS TR =

OPERATING EXPENSES

INTEGRATED GRAPHICS

For
Under $100!

In just a few keystrokes, transform the columns of
figures from your VisiCalc spreadsheet into a bar
chart or any of 7 other types of charts and graphs.
Without ever leaving VisiCalc!

That's only the beginning. The StretchCalc™
program also adds powerful spreadsheet manage-
ment and user convenience features. At a fraction
of the price of comparable products.

© GRAPHICS: Eight kinds of charts and graphs
allow you to uncover important trends and pat-
terns behind that mass of numbers. View the
graphics in your choice of color or monochrome.
Or print them. Either way, you gain immediate
impact from your data that those rows and col-
umns just can't provide.

o SPREADSHEET MANAGEMENT: Need to
examine your budget, portfolio, or sales forecast
by relative value of spreadsheet entries? Stretch-
Calc™ SORT commands automatically rearrange
your spreadsheet based upon its contents. Would
you like the convenience of obtaining a single
page summary of a large spreadsheet with a single
command? A REARRANGE command lets you
instantly set the columns of your spreadsheet in
any order.

© USER CONVENIENCE: Store a series of Visi-
Calc commands under a function key. One key-
stroke and the StretchCalc™ program executes
them for you. Up to 66 sets of VisiCalc and
StretchCalc™ commands can be stored in a
single diskette file. No more memorizing the right
sequence or recovering from costly keystroke
errors.

The StretchCalc™ program is available now for
just $99 [$49 without graphics]. A lot of added
capability for your VisiCalc spreadsheet at a
modest price. Ready to order? Need more in-
formation? Call toll free 1-800-322-4110, or in
Oregon call (503) 626-4727. We will accept your
VISA and Master Card orders, or provide you
with the name of a dealer carrying StretchCalc™.
Required hardware: IBM PC with 128 KRAM (DOS 1.1)
or with 192K RAM (DOS 2.00) and at least one 5-1/4"
diskette drive. For screen graphics: IBM Color/Graphics
Adapter and compatible color or monochrome display.
For printer graphics: IBM or Epson printer with GRAF-
TRAX option and IBM Color/Graphics Adapter. Re-
quired software: [BM DOS, Versions 1.1 or 2.00; Visi-
Corp VisiCalc, Extended Memory (“256K") Version, or
IBM VisiCalc, Version 1.10. StretchCalc is a trademark of
Multisoft Corp.; IBM is a trademark of Intemational
Business Machines Corporation; VisiCalc is a VisiCorp
trademark; GRAFTRAX is a trademark of Epson America,
Inc.
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History will record as a profound irony
that the most powerful word processing package
ever created for the IBM” Personal Computer
wasn't created by IBM.

LEADING EDGE.

Leading Edge Products Inc., Fortune 1300 Division, 21 Highland Circle, Needham Heights, Mass. 02194 (800) 343-3436 (617) 449-6762
Headquarters and Retail Division, 225 Turnpike Street, Canton, Mass. 02021 (800) 343-6833 (617) 828-8150
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THEG20PRINTER,
BECAUSE PCs DESERVE
DIABLO QUALITY, TOO.

s way 2 oUR.
SHoWRooM PRUNTELS.

A personal computer is every bita professional
computer. And so should your printing be—
professional, that is.

Diablo’s 620 printer is the high quality
member of the Diablo family that’s inexpensive
enough for even the most modest micro.

The 620 prints at 25 characters per second,
and runs trouble-free for over 4000 hours. Word
processing features are built-in; as is the industry
standard serial interface. Add a full family of
paper handling accessories and the 620isa
complete printing system.

Now, with performance like that, why aska
typewriter to do a printer’s job?

The most recognized (and respected) name
in printers for business, Diablo believes that
whatever the budget, quality must be a standard
feature.

Diablo printers, when every word counts.

Diablo

aNerox Company

24500 Industrial Boulevard
Hayward, California 94545

Call operator 606 for the authorized Diablo dealer or
distributor nearest you: (800) 824-7888, in CA call
(800) 852-7777.
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Color Blind

Lawrence J. Magid’s REMark in Vol.
1, No. 2 left me a little confused. Oh,
[ understood the explanation about
the 720 by 350 resolution of the
Monochrome Display Adapter versus
the 640 by 200 resolution of the
Color/Graphics Adapter. [ also under-
stood the explanation of the Hercules
Graphics Card, including the need
for nonstandard software support.
What I didn’t understand was Mr.
Magid’s economics and his apparent
color blindness.

He complains about the “cost of
several hundred dollars” to turn his
monochrome PC into a graphics PC.
He then heralds the Hercules Graph-
ics Card as “hardware to remedy an
IBM design flaw.” The Hercules ad
on page 348 of the same issue of PC
World says that the card costs $649.
At an IBM Product Center, the
Monochrome Display and Printer
Adapter costs $335 and the Color/
Graphics Adapter now costs $244
(down from $300 on March 8).
That’s a total of $579 to support two
monitors simultaneously versus $649
to support only one.

Mr. Magid has also conveniently
overlooked the need for color. He
points to Corona, Eagle, COMPAQ,
and the Apple Lisa as having high-
resolution text and graphics, but
none of these have color. In spite of
his downplaying the importance of
the TV attachment capability of the
IBM PC, can you imagine the popu-
lar reaction if IBM had announced a
personal computer that didn’t sup-
port color? The only color monitors
that exist today at anywhere near a
reasonable price are TVs or TV-fre-
quency monitors. Unfortunately, 640
by 200 (or 80 by 235 text) is just

PC WORLD

about the maximum resolution at
which these monitors can be driven.

Technology is progressing rapidly.
Soon there will probably be a low-
cost, high-resolution color monitor
and adapter. I’'m certain that we will
then read another editorial by Mr.
Magid blasting IBM for not antic-
ipating this trend a year-and-a-half
earlier.

Hal W. Jennings

Boca Raton, Florida

Anachronism
In Vol. 1, No. 2 Lisa Stahr’s article
“To Build a Better Mouse” ends with
the suggestion that the mouse is a
passing fad, partly because it in-
creases the likelihood of system
failure. To support this idea, Alex
Stein is quoted as saying something
quite absurd: “Mouse software re-
quires dot-pinpointing techniques
that increase the possibility of soft-
ware crash.” Experienced program-
mers these days know enough to filter
from the input to a program any-
thing that is meaningless or dan-
gerous, such as a mispinpointed
mouse. Reading that quote is a little
like hearing someone say that the
army’s new weapons won't work be-
cause the cavalry’s horses are not
strong enough to carry them.

Richard King

Berkeley, California

Floor Mice

[ liked Lisa Stahr’s article “To Build a
Better Mouse” (Vol. 1, No. 2). But |
have an additional suggestion—put
the mouse on the floor where it
belongs.

Car drivers, sewing machine oper-
ators, and piano and soccer players
are all conditioned to work with their
feet while performing other activities.

For most adults this type of coordi-
nation is performed without think-
ing. In this way, while the feet
controlled the cursor, the fingers
could remain on the keyboard, the
eyes on the monitor, and the mind on
the task at hand.

David Bynum

Stony Brook, New York

The Nuisance Reconsidered

[ would like to respond to Charles
Kelly’s REMark column regarding
software copy protection (PC World,
Vol. 1, No. 3). I don’t intend to re-
hash all the same old arguments, but
I do have two points to make.

First, I would agree with Mr. Kelly
in hoping that software publishers
will act reasonably and responsibly.
However, I do not understand how
he can make a statement like, “The
small increase in revenues gained
[through copy protection]...is more
than offset by the inconvenience,
time loss, and nuisance....” Has he
conducted research to measure
whether we are actually talking
about a “small increase”? My opin-
ion (also without research) is that it is
a rather large increase. I feel that the
issue should not be whether to copy
protect, but how to develop reason-
able and responsible copy protection.
To me this means providing one
backup with the disk sale and putting
in place a fair and effective program
for the replacement of damaged
disks.

My second point is in response to
Mr. Kelly’s comments regarding the
use of hard disks with copy-protected
software. His comments are well
taken, but he overlooks another as-
pect of hard disks—the sharing of
one disk by multiple CPUs. If copy-
protected software could be success-
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fully placed on a hard disk, the user
could then access the software with
illegal CPUs without making a pirate
copy.

If the copy-protected software
fully loads into memory, the nuisance
is minimal. If not, I offer this sug-

DUMB:

gestion to the vendor: provide two
disks with your software, each hold-
ing a portion of the system. Copy
protect the first and fully load this
portion into memory. Do not protect
the second disk that must remain in
the drive while using the system.

Paying as much as $200 for a communications package
for your IBM Personal Computer' that just emulates
a "dumb” terminal.

SMART:

Paying as little as $50* for a SMARTERM /PC
terminal emulator from Persoft, Inc.

Join with hundreds of other large
and small companies, universities

With this approach the copy-pro-
tected disk is less likely to become
damaged since it receives minimal
use, and the second disk can be
placed on a hard disk.

George F. Weiss

Red Bank, New Jersey

More Nuisance
Suppose a product were available
that could produce low-cost copies of
any physical object it were applied
to? Just imagine: automobiles, ap-
pliances, business machines, and even
PC World could be faithfully re-
produced at the touch of a button.
Such a device would be an important
business tool to make backups of
equipment subject to down time. But
would such a tool be misused?

I mention this imaginary product

and individuals who have discov-
ered the advantages of using truly
intelligent communications software
from Persoft, Inc.

only to dramatize the dilemma soft-
ware producers face regarding copy
protection of their products. Unlike
your guest columnist Charles Kelly
(PC World, REMark, Vol. 1, No. 3),
I, as a software author, do not con-
sider copy protection a “nuisance
tax.”

Copy protection may just be one of
our society’s fundamentally irrecon-
cilable issues. There has been ample
discussion of it in the press over the
last several years but little movement
toward agreement. In his article Mr.
Kelly explores the notion that if soft-
ware producers and users could agree
to some other alternative, software
would not need copy protection inte-
grated into the software itself. Unfor-
tunately, history has shown that this
is an unattainable goal.

The one alternative that has a

SMARTERM”V PC Emulators Include:

» full emulation of terminal characteristics up
to the limits of standard IBM PC hardware

® 75 to 9600 baud operation with x-on/x-off
support

« integral, high-speed, bi-directional, protocol-
free ASCII file transfer

¢ optional error-free protocol which allows
ASCIl and binary files to be transferred be-
tween PC'’s or between the PC and the host
computer (requires user programming on
host computer)

* multiple “user-friendly” setup configurations

¢ user-defined softkeys for simplified auto-dial
and log-in support

e full local printer support

¢ runs under PC DOS operating system using
monochrome or 80-column color monitor

e keytop chart (fits on keyboard), reference
card, and user manual

¢ 30-day money-back guarantee if not satisfied
with program

e unlimited telephone access to our experi-
enced personnel

Currently available for:
e VT100, VT101, VT102, and VT52 terminals
Price: $58-$150"
e Dasher D100, D200 terminals
Price: $50-$125"
¢ TeleVideo 950 terminal
* VT125 graphics terminal

Coming soon:

We accept company purchase orders, MasterCard,
and Visa.

‘depending on quantity
tAlso runs on Compaq" and Columbia™ computer systems

. ___ ___ /'] .
— Available through your local computer dealer or directly from chanCC Of Working is, to paraphrase
- ersoft' 2740 Ski Lane Mr. Kelly, to promise the unauthor-
B Madison, WI 53713
nc. (608) 233-1000

Software for Professionals ... by Professionals

SMARTERM is a trademark of Persoft, Inc.eVT is a trademark ol Digital Equipment CorporationeDasher is a trademark of Data General Corporation
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AST Research Inc. Retail Dealer List (Partial)

ALABAMA
Anderson Computers
Huntsville (205) 539-3444

Computerland

Birmingham (205) 942-8085
Olensky Bros. Computers
Mobile (205) 344-7448

ALASKA
Computerland
Anchorage (907) 272-1518

General Computer Services, Inc.
Anchorage (907) 338-6263

ARIZONA
Computerland

Mesa (602) 962-6732
Phoenix (602) 956-5727
Tucson (602) 790-8220

CALIFORNIA
Businessland

San Jose (408) 554-9292
Concord (415) 676-3533
San Mateo (415) 340-9111
Los Altos (415) 968-9062

Computerland

Burlingame (415) 348-7731
Fremont (415) 794-9311
Glendale (213) 246-2453
Hayward (415) 538-8080
Lawndale (213) 371-4624

Los Angeles (213) 627-7154
Oakland (415) 839-5230
Pasadena (213) 449-3205
Redding (916) 241-7922
Sacramento (916) 920-8981

San Diego North (714) 434-3300
San Jose (408) 253-8080

San Rafael

Santa Clara Valley (408) 246-4500
Torrance (213) 543-2621

Ventura (805) 656-7711

Visalia (209) 739-1033

West Covina (213) 960-6351
West Los Angeles (213) 559-3353
Compu-Sales

Lawndale (213) 370-3224
Computers R Us

Santa Ana (714) 556-7774
Computer Valley

Walnut (714) 594-9748

Gateway Computer (Hdqrs.)
Huntington Beach (714) 895-3931
Ironside Computer Corp.
Reseda (213) 344-3563

Micro Age Computer

Santa Ana (714) 558-7789
Micro Computer Systems
Santa Ana (714) 541-4685

Micro Match

Tujunga (213) 353-5929

Micro Personal Consulting Inc.
Panorama City (213) 361-8700
Western Micro (Dist.)

Irvine (714) 557-6533

COLORADO

Computerland

Boulder (303) 494-4443
Colorado Springs (303) 574-4150
Englewood (303) 694-3083

CONNECTICUT
Computer Establishment
Old Saybrook (203) 629-8171

Computerland

Meriden

Stamford (203) 964-1224
MicroAge Computer Stores
Greenwich (203) 629-8171

FLORIDA

Computerland

Fort Myers (813) 939-7800
Jacksonville (904) 731-2471
Miami (305) 442-4112
American Micro Computer Ctr.
N. Miami Beach (303) 944-3062

Timeshare of FL
Miami (305) 233-8377

Tech Data (Dist.)
St. Petersburg (813) 577-2794

GEORGIA
Computerland
Athens (404) 548-5263

Software Atlanta Ltd.
Atlanta (404) 434-4171

IDAHO
Computerland
Boise (208) 344-5545

ILLINOIS

Computerland

Arlington Heights (312) 870-7500
Champaign-Urbana (217) 359-0895
Chicago Loop (312) 782-7180
Downers Grove (312) 964-7762
Elmhurst (312) 832-0075
Evanston (31) 328-3535

Joliet (815) 741-3303

Naperville (312) 369-3511

Niles (312) 967-1714

Northbrook (312) 272-4703

Oak Lawn (312) 422-8080

Oak Park (312) 383-1606

Computers Etc.
Posen (312) 388-2000

Lake Shore Computers Inc.
Lake Forest (312) 234-1002

INDIANA
Computerland
Anderson (317) 649-1122

IOWA

Computerland

Des Moines (515) 270-8400
Marion (319) 373-1241

KANSAS

Computerland

Hutchinson (316) 662-6832
Overland Park (913) 492-8882
Topeka (913) 267-6530
Wichita (316) 684-3870

KENTUCKY
CBM Inc.
Lexington (606) 276-1519

Computer Solutions Co.
Louisville (502) 937-4311

LOUISIANA
Computerland
New Orleans (504) 456-1438

MARYLAND
Computerland
Towson (301) 337-5555

Frederick Computer Prod.
Frederick (301) 694-8884

Logical Choice
Ellicott City (301) 465-3175

Programs Plus

Gaithersburg (301) 840-5979
Ramada Computer Products
Fort Washington (301) 292-2958
Toad City Enterprises

Potomac (301) 340-3132

MASSACHUSETTS
Computerland

Boston |(617) 235-6252
Boston Il (617) 482-6033

CPU Computer Corp. (Hdqrs)
Charlestown (617) 242-3350

MICHIGAN

Computerland

Ann Arbor (313) 973-7075
Gross Pointe (313) 772-6540
Southfield (313) 356-8111

St. Clair Shores (313) 772-6540
Computer Mart (Hdgrs.)

Troy (313) 649-0910

MINNESOTA
Computerland
Hopkins (612) 933-8822

MISSOURI
Computerland

Kickapoo (417) 887-2222
Kennard Supplies

St. Louis (314) 367-7499

MONTANA
Computerland
Billings (406) 259-0565

NEVADA
Computerland
Las Vegas (702) 369-2001

NEW JERSEY
Computer Encounter
Princeton (609) 924-8757
Computer Place

Lincroft (201) 741-4591
D.A. & D. Sales
Belleville (201) 751-8444
Prodigy Computers (Hdqrs.)
Iselin (201) 283-0600
Vista Computer Center
Matawan (201) 566-6066

NEW YORK

ASD Office Systems
Poughkeepsie (914) 473-9400
Computer Connection
Brooklyn (212) 338-4212
Computerland

Johnston City (607) 798-9306
Little Neck (212) 423-5280
Nassau County (516) 742-2262
Rochester (716) 586-0378
Computer Room

Albany (518) 869-3818

Digital Business Systems
New York (212) 244-2628
Greenwich Village Comp.
New York (212) 254-9191
47th St. Computers

New York (212) 398-1530

NORTH CAROLINA
Computer South
Winston-Salem (919) 748-8001
MicroGlyphics

Durham (919) 493-7050
Surveyor’s Supply

Apex (919) 362-7000

OHIO
Computerland

Cincinnati (513) 381-3844

N.E. Cincinnati (513) 984-3721
Warren (216) 544-4191

Micro Age Computer Store
Columbus (614) 451-8080
MicroDoctor

North Olmstead (216) 777-4402

OKLAHOMA
Computerland
Tulsa (918) 481-0332

OREGON

Computerland

Multnomah County (503) 295-1928
Portland (503) 620-6170

PENNSYLVANIA

Applied Computer Products
Philadelphia (215) 934-6990
Computerland

Pittsburgh (412) 443-0690
Computer Resources
Allentown (215) 776-2100
Security Computer Systems
Narberth (215) 664-2908
The Guard Group

Pittsburgh (412) 221-6383

SOUTH CAROLINA i
Computerland
Anderson, S.C. (803) 224-5428

SOUTH DAKOTA
Computerland

Rapid City (605) 348-5384
Sioux Falls (605) 338-5263

TENNESSEE
Campus Computers Corp.
Nashville (615) 327-9123

TEXAS

Comnet (Dist.)

Houston (713) 877-11565
Computer Craft

Houston (713) 977-0664
Houston (713) 840-9762
Houston (713) 583-2032
Houston (713) 522-3130
Houston (713) 527-8088
Computerland

Dallas (213) 363-2223

El Paso (915) 5633-6060
Houston Bay Area (713) 488-8153
Longview (214) 297-0145
McAllen (512) 686-3743
San Antonio (512) 654-4886
Tyler (214) 581-7000

HIS Services

Houston (713) 527-8088

PC Expansion

Ft. Worth. Metro (817) 654-4200

UTAH

Computerland

Provo (801) 224-2608

Salt Lake City (801) 364-4416

VIRGINIA

Computerland

Charlottesville (804) 973-5701
Woodbridge (703) 491-4151

Entre Computer Ctrs. Inc. (Hdqrs.)
McLean (703) 556-0800

WASHINGTON
Computerland

Spokane (509) 924-4113
Vancouver (206) 695-1540

WASHINGTON, D.C.
The Math Box (Hdqrs.) |
Washington, D.C. (202) 463-7474 F

WEST VIRGINIA |
Computerland |
Charleston (304) 744-7962

WISCONSIN
Computerland

Janesville (608) 752-1177
Madison (608) 833-8900

WYOMING
Computerland
Cheyenne (307) 634-9552

UNITED KINGDOM* I
CPS Data Systems !
Birmingham, England

Tel: 021-707-3866

Twx: 312280 CPS G

WESTERN CANADA
Digitrol
Ontario (519) 884-4541

EASTERN CANADA
Cita Computers
N. Vancouver, B.C. (604) 986-1188

FAR EAST

Satellite Systems
Kowloon, Hong Kong
3-7225096

*Call factory for other European distributors.
























ple’s initial release uses 1 full megabyte of RAM, and
Lisa will soon be offered with 4M of internal memory in
addition to a mandatory SM hard disk.

For comparison, the IBM PC, limited by the range
of the 8088, can address 1M tops. VisiCorp’s Visi/ ON
promises Lisa-like graphics and program-linking capabil-
ities for the IBM PC, with lower memory demands and
no dedicated hardware other than a mouse. Although
VisilON supposedly runs faster with an 8087 math co-
processor, VisiCorp will not comment on whether its
software will make use of the 720 or the 730.

Bit-Mapped Graphics
Both Lisa and Visi/ON use bit-mapping, a process that
the 720 and the 730 are said to simplify. In plain words,
to create an image on-screen, the electron gun that il-
luminates the screen must be positioned and then turned
on and off. Data to do this is stored in RAM as a bit-
map memory corresponding to positions of pixels lit on
the screen. For one-level monochrome displays, 1 mem-
ory bit describes each pixel; for color and levels of grey,
several bits must be used to describe each pixel.
Creating images is a lengthy chain of simple opera-
tions. In a system that uses the 8088 alone, the micro-
processor is heavily burdened and the software runs
slowly. Using complementary chips to take up part of the
processing chore will speed up the process considerably.
This is where the 720 and the 730 come in. By doing
tasks such as looking up and manipulating a library of
commonly used figures, quickly accessing the bit-map
memory, and rewriting the bit map, both chips speed
text and graphics operations.

Flat vs. Segmented Memory

Use of the 720 and the 730 demonstrates Intel’s design
philosophy and how this philosophy impacts the IBM
PC. Computers such as Lisa that are based on the
Motorola 68000 have a flat memory, while computers
based on the 8088 or 8086 use segmented memory. Ac-
cording to Intel, segmented memory (see “How the PC
Thinks,” PC World, Vol. 1, No. 1) works better for text
and graphics manipulation than its flat counterpart. Or-
dinarily in processing any string of characters, changing
a single letter in a string of text means repositioning
every character in a document. But since segmentation
uses pointers to locate data in memory, only the pointers
locating the beginning and the end of a passage of text
have to be changed. Similarly, pointers in memory can be
used to position bit-map data corresponding to multiple
windows on-screen, eliminating the need to recalculate
and manipulate the entire bit map. Segmented vs. flat
memory has become somewhat of a religious issue in the
semiconductor industry.

Intel and Motorola also differ on how much burden
to put on the CPU. Motorola’s 68000 is faster than the
8088 and the 8086 and can address more memory than
either of those chips or the 188 or the 186. But the 186
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and the 286 are substantially faster than the 68000. Also,
the 286’s ability to address 16M opens the way to using
large memory segments, strengthening Intel’s case for
segmented memory.

In many 68000-based high-end systems the com-
puter designers have decided to use a co-processor, either
bit slice, or in one case, an 8086, to do graphics. Many
people are skeptical of Intel’s graphics approach, but In-
tel maintains that its approach will allow computer de-
signers great flexibility. In an ultimate system, multiple
720s and 730s could be combined to handle interactive
windows under the direction of a 286 processor, while
more complex imagery (beyond the practical ability of
bit-mapping) could be managed by an 80287 math co-
processor, the next generation cousin of the 8087. The
creation of three-dimensional graphics that can be ro-
tated on screen for advanced computer-aided design and
manufacturing systems, for instance, is best handled by
vector graphics rather than bit-mapping.

Software Demands

Yet there is more to computer design than hardware.
Software must be written to take advantage of the new
ICs’ promise. In the case of the 286, no operating system
yet exists that can take full advantage of its capabilities.
Plug-ins currently on the market that add the 286 to the
IBM PC provide little more than a faster 8086. Only new
operating software will use the new chips to their fullest
potential.

One solution on the horizon is a 286 version of
XENIX due to be introduced mid-1983. XENIX, a mul-
tiuser operating system with a visual shell similar to MS-
DOS, is a takeoff on Bell Labs’ UNIX operating system.
A licensing agreement among Intel, Bell Labs, and Mi-
crosoft, the author of XENIX and MS-DOS, is report-
edly being negotiated. Negotiations between Intel and
Digital Research to provide a CP/M variant for the 286
have been underway for some time but have reportedly
stagnated.

For lower-end systems Microsoft is said to be up-
grading MS-DOS to accommodate networking. This ad-
vance comes at the right time, as the 188 and 186 open
up sockets that could be used for local area network
chips such as the programmable Ethernet chip from
Intel.

As long as software and hardware keep growing
rapidly together, PC users will be offered a continuing
stream of improved computers and ever more capable
plug-in boards. The variety seems endless and next year’s
crop exciting.

James Fawcette is executive vice-president of EW Com-
munications, a technical magazine publishing company
in Palo Alto, California.
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position, but also specify at what
point of the ellipse to begin drawing
and in which direction to draw. The
conographic curve generator plugs
these parameters into the following
equations:

X{t) = Xg + J:(coslt) - 1) + Ksin(t)

Y(t) = Yp + L-(cos(t)-1) + M-sin(t)
Changing ¢ from 0 through 90 de-
grees draws a quarter ellipse. Draw-
ing may start at any point on the
ellipse, so the length of a quarter el-
lipse is not necessarily V4 the length
of the ellipse. It is, however, 90 de-

The impact of this tech-
nology promises to be
far-reaching.

grees of elliptical arc, hence the term
quarter ellipse (see Figure §). Con-
ography uses 90 degrees of arc as the
default size for C-curves because the
quarter ellipse fits most situations. A
seventh parameter, the final value of
t, may be supplied if more or less arc
is desired.

In addition to the rich variety of
figures in the C-curve family and the
ability of C-curves in concert to
mimic more complex curves, this
family of simple curves has numerous
other useful properties. Perhaps the
most remakable properties of C-
curves are those relating to their be-
havior under the common operations
of translation, scaling, and rotation.
The C-curve family is closed under
these operations, which means that
translating, scaling, or rotating C-
curves yields C-curves. Secondly, the
general algebraic form of C-curves is
as easy to translate, scale, and rotate
as is the algebra of vectors—in fact,
the operational algorithms are vir-
tually identical.
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Functional Capabilities

C-curves are infinitely variable in
shape and orientation. Because of
this variety, combinations of C-
curves can be used to create curved
edges that are visually pleasing or
that satisfy other requirements. For
example, conography can duplicate
curves achieved by using a French
curve or a draftsman’s spline.

A French curve is a flat drafting
tool that has a variety of curved
edges and is used to create a smooth
curve along a set of points. With
conography, C-curves can be made
to pass through a set of user-specified
control points with user-specified
slopes for each point. Thus, conogra-
phy can be an effective electronic
French curve.

A draftsman’s spline is a flexible
strip, typically made from wood,
hard rubber, or metal, that can be
threaded through rotatable slotted
pins. The pins are placed at each
point through which a desired curve
is required to pass. Elasticity forces
the spline to slide through and/or ro-
tate each slotted pin until the spline
achieves a physical equilibrium, re-
sulting in a smooth curve. Such
smooth curves are readily accom-
plished with conography because
every point in every C-curve is infi-
nitely differentiable. By properly con-
straining the first and second
derivatives, C-curves can function as
electronic splines.

Besides these special drafting ap-
plications, conography can be used as
an electronic template to generate cir-
cles, circular arcs, circular segments,
circular sectors (pie wedges), ellipses,
elliptical arcs, elliptical segments, ¢l-
liptical sectors, and straight lines.
These figures make up the majority
of curves found in business presenta-
tions, architecture, design, and en-
gineering applications.

Computing Areas

Efficient computation of areas
bounded by curves is another feature
of conographic technology. Often no
closed-form solution exists for com-
puting the area of a figure bounded
by one or more complex curves. In-

stead, the area must be approximated
by numerical analysis methods. Since
C-curves are simple curves, however,
area computations for figures bound
by C-curves are closed form and sim-
ple. An algorithm has been developed
for computing the area within any
closed contour bounded by C-curves
(which include straight lines). Hence,
one may also easily compute the area
between a C-curve and its chord (the
line joining its endpoints), the area of
an ellipse or circle, or the area of an
elliptical wedge (relative to the el-
lipse’s center).

The Conographic Engineers

Luis Villalobos, Joseph Meshi, Al
Harano, and Howard Miller are very
excited about conography. Their
company is Conographic Corpora-
tion, which owns exclusive rights to
conography. These men are sitting on
the proverbial pot of gold, and they
have high hopes for the future. The
first step in their plan is the CON-
O#COLOR adapter, which will be
available later this year. It is designed
as a replacement for the IBM Color/
Graphics Adapter.

Although it will be fully compati-
ble with the IBM Color/Graphics
Adapter, the CONO#COLOR
adapter differs from the IBM product
in several ways. CONO#COLOR
will be able to display 256 different
colors. Any 16 of those colors may be
displayed at one time, in text or
graphics mode, using up to 640 by
400 pixels.

The CONO#COLOR adapter has °
128K bytes of memory that it uses to
display its 256,000 (640x400) pixels
in 16 colors. The memory is config-
ured in 32K groups (called banks), so
only 32K of the PC’s video memory
area is required. Each of the four
banks can be selected and addressed
as needed to display an image. The
software to be included with the
CONO#COLOR board will have the
necessary logic to manipulate the
board’s video memory bariks to pro-
duce high-resolution, 16-color im-
ages. In lower resolution modes the
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£ Review: Communications

The Next Best Thing to
Being There

Operating your PC from far away was a remote

possibility until now.

Richard Steck

It’s a hot, muggy night in downtown
Los Angeles and you're holed up in a
cramped hotel room with red carpet-
ing and a purple bedspread. Like any
other successful salesman you have a
list of orders as long as your arm and
an equally intimidating pile of corre-
spondence that you need to send to
your secretary. You grab your part-
ner, an inconspicuous, Japanese-made
portable computer, and attach a
modem and phone cables to ready it
for action. Within minutes you're
transmitting your day'’s orders and
letters directly to an IBM Personal
Computer at headquarters. Before
disconnecting, you quickly run the
commission program. You'll eat
prime rib tonight.

A few days later you're back at
home. The word processing program
for your home PC is primitive com-
pared to the one at the office, so you
connect to the PC at work with the
help of a 1200 baud modem. Using
the WordStar disk in the office PC,
you do your call reports while sitting
at home. A few hours later on the
way out the door to another sales call
you attach an auto-answer modem to
an inexpensive leased line dedicated
to incoming computer calls. Co-
workers and clients with communica-
tions capabilities in their computers
can leave notes in your absence. You
leave the house knowing you have
everything under control.
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This scenario is not an excerpt
from a science fiction novel, but a hy-
pothetical account of what can be
done with Remote Access, a program
written by Jim Davis of Custom Soft-
ware in Bedford, Texas. With the
help of a 300 or 1200 baud modem,
Remote Access connects an IBM PC

Remote Access is es-
pecially convenient
when you are accessing
a PC from a remote
terminal.

or terminal to a distant PC through
the Asynchronous Communications
Adapter. Once connected, this unique
program lets you operate a distant
PC as if you were actually sitting in
front of it.

Like the many communications
programs now in use, Remote Access
automatically dials and answers,
sends and receives files, and even ac-
tivates a printer. Unlike these other
programs, however, Remote Access
gets into the distant computer’s DOS,
letting you run programs from your
location. The only stipulation is that
the applications program to be run
must be in the distant PC’s disk drive;
Remote Access does everything but
change disks for you.

When you start up Remote Access
on a PC, a menu is displayed that
permits you to perform housekeeping
functions such as setting specifica-
tions for your RS-232C port. You
can also specify the baud rate at
which your communications port op-
erates (any standard speed from 110
baud to 2400 baud), your ASCII bit
configuration (the common PC con-
vention of even parity, 7 data bits,
and 1 stop bit is the default), time-out
value (the time in minutes of allowed
inactivity before Remote Access re-
sets itself and the PC), and optional
passwords for incoming callers.

PC to PC

Operating a PC remotely from an-
other PC or common ASCII terminal
is the simplest use of Remote Access.
When used PC to PC, almost every
key on the host PC (the computer
called with Remote Access) is acti-
vated by the remote PC (the calling
PC or terminal) with the exception of
Ctrl-A, Ctrl-C, Ctrl-S, and Esc. With
Remote Access, Ctrl-A is used to sim-
ulate the PC’s Alt-key combinations;
to activate Alt-P on the host, for ex-
ample, press Ctrl-A followed by P.
Ctrl-C is used by the remote system
to activate a Ctrl-Break on the host
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system; Ctrl-S performs the familiar
Ctrl-NumLock function, which stops
the screen from scrolling.

Esc is used for special purposes. If
you press Ctrl-Alt-Del to reset the
host PC from your remote PC, for in-
stance, you'll reset your own PC but
probably disconnect yourself from
the host. To get around this, press
Esc and then R to reset the host.
With programs provided with Re-
mote Access you can even change Esc
R to another keystroke sequence.

Cursor Control

Along with reassigning keystrokes,
Remote Access is capable of convert-
ing the host PC’s cursor movements
to those required by a remote termi-
nal. Almost all terminals made in the
last 15 years offer some form of cur-
sor control. Using either a Ctrl-key
combination or an Esc key sequence,
you can move the cursor to specific
areas on the screen, or create blink-
ing or highlighted characters. The
codes that control cursor movement
vary from system to system, however,
so it is unlikely that any two termi-
nals have similar cursor control
codes. This is why Remote Access is

STOP!

DON’'T BUYA MODEM

Until you read this. It could save
you $100 or more!

Signalman"™ direct-connect 300 BPS
modems give you more value; more
convenience features. Our modems
come complete with software. They
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/
P
|
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is an external modem with many of
the same operating features as the
Mark VI, but costs only $179.)
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Signalman.

It could save you a lot of money.

IBM is a Registered Trademark of International Business Machines Corporation. The Source is a Servicemark of Source

Telecomputing Corporation.
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the world's largest manufacturer of
modems—Anchor Automation.

Tell your computer dealer you won't
buy anything less.

SIGNALMAN MODEMS

from Anchor Automation
6624 Valjean Avenue
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especially convenient when you are
accessing a PC from a remote
terminal.

When you’re on a remote com-
puter dialing a system with Remote
Access, you are asked for your name
and password. Once the correct pass-
word is supplied, the PC-DOS A>
prompt appears and you are ready to
operate the host PC from your re-
mote keyboard. If your terminal type
is stored in the host system with your
password, you can operate in full
cursor-control mode. If your terminal
type has not been stored with your
password, or if you wish to change
your terminal type, simple enter
Terminal. A list of about two dozen
popular terminals is then offered for
your selection.

For those of you contemplating the
use of cursor control from a remote
terminal, 300 baud communications
may be too slow for programs, such
as WordStar, that make heavy use of
cursor control. As you run WordStar,
the top line of the screen indicates
the line and column numbers at
which your cursor is located. This
cursor indicator changes each time
the cursor moves on the screen. At
normally high console speeds the
cursor indicator changes almost in-
stantly. At lower speeds, however,
you can see the cursor jump back
and forth between the actual cursor
position and the line and column
marker positions. Operations such as
scrolling cause the entire WordStar
screen to be repainted. This repaint-
ing occurs very slowly at 300 baud,
making programs that are heavily re-
liant on cursor control impractical to
use; at 1200 baud these programs are
usable but still slightly annoying.

System Log

Your call to Remote Access is logged
in a System Log file that can be read,
stored, or erased by a host system op-
erator. The log file contains the
caller’s name and the time and date
of the call. Since the remote system
can reset the host by pressing Esc R
(the equivalent of Ctrl-Alt-Del) on
the remote keyboard, you might
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wonder what happens to the date and
time settings for PC-DOS when the
host system is reset.

Remote Access stores a boot delay
value preset to 28 seconds that is
called by the START.BAS program
immediately after booting. If a reset
lasts more or less than 28 seconds,
the host operator can plug in a new
value to keep the system log more
accurate. Passwords afford the host
system a reasonable amount of pro-
tection in Remote Access. Even
though it’s difficult to deliberately

Remote Access is de-
signed for unattended
operation.

cause a system crash with PC-DOS, a
few extra measures of protection can
be taken. One step is to have the
START.BAS program disable Ctrl-
Break; another is to save the Remote
Access programs on disk with the P’
option. Unfortunately, someone try-
ing to crash the system can do so
once past the initial password.

Remote Access is designed for un-
attended operation, including accept-
ing and storing messages from a
remote caller. By typing MAIL the
caller starts a program that accepts a
short message from the caller and
stores it on the host system disk. For
message privacy Remote Access also
encodes the message using a simple
encryption technique.

File Transfer

But what use is a host-remote con-
nection if you can’t transfer files?
Normally a TYPE filename command
issued by the remote system lists the
contents of a file on the host’s screen
and communications port. Once this
list is completed, the remote is ready
to capture the file. If the file has lines
longer than 80 characters, however,
Remote Access will send a ‘Carriage
Return-Linefeed’ after 80 characters
are sent. Because of the unaccep-
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tability of this procedure, Remote
Access uses a utility program called
GETFILE for uninterrupted file
transfer. After typing GETFILE you are
prompted for the name of the host
file you wish to receive. Then you
capture the file with your normal
communications program. File trans-
fers from the remote system to the
host are accomplished with a comple-
mentary program called PUTFILE.

PC-DOS 2.00 ,
Remote Access runs under both PC-
DOS 1.10 and 2.00. Because a pro-
gram of this nature interacts with
PC-DOS internals, chances are good
that Remote Access will also offer
two versions, one of which will take
advantage of the new features in PC-
DOS 2.00.

If you need general-purpose access
to your PC from a remote terminal, a
rudimentary bulletin board system,
or a system for swapping public do-
main programs among friends, Re-
mote Access is the program to use.
For $89 Jim Davis will supply you
with approximately 1500 lines of un-
protected BASIC source code, allow-
ing you to customize the program to
your needs. The code is a good tu-
torial on advanced PC techniques.
Davis also offers to customize Re-
mote Access for terminals not on the
terminal list for about $5. For the
price and for all it offers, Remote Ac-
cess is a tough act to follow.

Richard Steck is the vice-president of
management information systems for
a Chicago investment firm. He is also
librarian of the Association of PC
Users in that area.

Remote Access

Custom Software

P.O. Box 1005

Bedford, TX 76021

817/282-7553

List Price: $89
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Smartmodem with auto-answer ca-
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except for one physical difference: it
is biplanar. This term simply means
that two boards are attached to each
other and held together by two nylon
posts.

The Colorplus Adapter uses bi-
planar technology because expanding
the color palette to 16 colors (in me-
dium-resolution mode) means doub-
ling the amount of display memory.
IBM decided not to add a second
plane on its Color/Graphics Adapter
so that it could be sold at a reason-
able price (for its performance).

In my use of the Color/Graphics
Adapter for computer-aided design,
high resolution is important; how-
ever, this limits me to black and
white only. Because I need color in
my programs, the development of al-
ternatives to the Color/Graphics
Adapter, such as the Colorplus
Adapter, are welcome.

One of the aims in developing the
Colorplus Adapter was to make sure
that software designed for the Color/
Graphics Adapter would also run on
the Colorplus Adapter. This aim has
evidently been achieved, since all the
software I use, including WordStar,
VisiCalc, and MicroCad, was devel-
oped for the Color/Graphics Adapter
and works well with the Colorplus.

Installation

The Colorplus is packaged in a
cushioned cardboard container simi-
lar to the one provided by IBM for its
adapter. Included in the package is a
warranty card and the documenta-
tion. Before you follow the instruc-
tions in the installation manual, be
careful to unplug the power cord of
your monochrome display (if that is
the display you use) from the PC. The
installation manual does not point
out that if you set Switch 1 on the
motherboard to the 80 by 25 color
monitor setting (position 2 on, § on,
6 off) and leave your monochrome
display plugged in, you will hear a
high-pitched squeal that will increase
in intensity until a puff of smoke sig-
nals that a fuse has probably blown
in your monochrome display.
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The Colorplus documentation as
well as the Draftsman software that
you can buy to run with the adapter
does not acknowledge that some
people want to combine the Mono-
chrome Display Adapter and monitor
with the Colorplus Adapter. Drafts-
man, for example, requires you to set
Switch 1 before the program can be
used in a system that contains both
the Monochrome Display Adapter
and the Colorplus Adapter. This re-
quirement is unnecessary, consider-
ing that software pokes can be used
to switch between displays or to de-
fault the system to the Colorplus
Adapter. Aside from this problem,
the Colorplus Adapter and Mono-
chrome Display Adapter live quite
well together on the PC mother-
board.

The monochrome dis-
play is driven directly
from the adapter.

Once you are aware of the omis-
sions, the installation manual makes
for easy installation and anticipates
problems you might have in complet-
ing the procedure.

With any graphics adapter the
quality of color produced has less to
do with the adapter than with the
quality of the monitor. The adapter
sends digital information to the
monitor, but it can’t create the rich
colors. The Colorplus Adapter works
well with most direct-drive RGB
color monitors. The Berg strip con-
nector on the Colorplus Adapter,
however, is not as accessible for the
connection of a composite monitor
or RF modulator as is the RCA jack
on the Color/Graphics Adapter. The
photographs shown in Figures 1 and
2 demonstrate that the Colorplus
Adapter can produce a breathtaking
range of colors—a welcome relief
from the four-color limitation of the
Color/Graphics Adapter.

The Draftsman

If you aren’t up to graphics program-
ming yet, you can easily create graph-
ics using the Draftsman software
with the Colorplus Adapter. (If you
don’t have this package, you can run
other software that is available for
the Color/Graphics Adapter.) The
program is a handy business package
that lets you generate a range of
graphs and charts in full color.

The Draftsman documentation is
displayed on the PC screen, which is
a useful feature for people just get-
ting started with the system. Al-
though the documentation runs quite
well as part of the on-line system, it
loses in print the logical connectivity
given to it by the running program.
The organization of the manual is
loose and illogical. It is little more
than a printout of the disk documen-
tation, and it does not give a clear
description of what the system does.
A summary of the functions per-
formed by each key would be helpful.

As a business graphics package,
Draftsman produces three basic
graph formats: pie, bar, and line. |
found that building all of the de-
scribed formats was easy, except that
the friendliness of the system had a
curious effect on its versatility. It
seems that the more friendly software
becomes, the more restricted are the
features it offers.

In many cases, having an outline of
the entire structure of the program in
one place would be better than going
on a tour through a labyrinth of
menus. You may find yourself locked
into a predefined graph format that is
limited in usefulness because its style
is restricted by a program design that
is geared to ease of learning. It is not,
after all, friendly to dictate the color
and style of a person’s clothing, no
matter how good you think it is for
them. It is friendly, however, to make
available to the person a range of col-
ors and a selection of components
that are made to be easily and freely
assembled.

Despite its limitations, Draftsman
is competently designed, with a good
deal of explanation incorporated in
the program to guide people in ex-
ploring its functions.

Volume 1, Number §



Graphic Character Foreground Background
Mode Width Width Colors Colors
Color/Graphics Monitor Adapter (IBM)
Text NA 40, 80 1 of 16* 1 of8
Medium
Resolution 320 40  f 1 of 16
High
Resolution 640 80 1of8 1of8
Colorplus Color Graphics Adapter
(Includes the above Color/Graphics Adapter Text modes)
Medium
Resolution 320 40 16 NA
High
Resolution 640 80 e 1of 16
NA = Not Applicable
* The character may be made to blink.
** 1 of 2 palettes

Table 1: Comparison of Graphics Modes, IBM vs. Colorplus

As applications software for the
Colorplus Adapter, the Draftsman
program is ideal. The 640-by-200
resolution, four-color mode clearly
enhances the usefulness of the PC as
a business graphics tool. At this reso-
lution you can use the full 80-charac-
ter screen width and combine two or
more graphs to depict the same data
in different form. The 80-character
screen also presents a more readable
and professional appearance than the
40-character format used at the 320
by 200 resolution. The color palette
is expanded to 16 colors at this reso-
lution, but the images and characters
are much less sharp, and there is no
background color as in high-resolu-
tion mode. The 16 colors add a rich-
ness to game graphics but aren’t as
useful as one might expect for busi-
ness applications, mainly because of
the 40-character screen width. Where
the Colorplus Adapter truly excels is
in the provision of four colors at high
resolution.

Programming the Colorplus

The Colorplus Adapter adds ex-
tended capabilities to color graphics
that can be explained best by the fea-
tures listed in Table 1. Shown to the
left (Y axis) are the various modes of
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both the Color/Graphics Adapter and
the Colorplus Adapter. The features
associated with each mode are listed
across the top.

The technical specifications that
describe the design and functions of
the Colorplus Adapter are intel-
ligently written, concise, and accu-
rate. What a programmer really
needs, however, is a formal organiza-
tion of the instruction sequences re-
quired to produce specific program
results. This information is presented
both tabularly and with examples in
the technical specifications, but for
some reason | had difficulty reaching
a complete understanding of the over-
all set of functions available for pro-
gramming. After extensive study, |
was able to master the basic methods
for producing colors; however, by
that point I was left with the feeling
that there must be a better way.

In addition to the standard graph-
ics modes provided by the Color/
Graphics Adapter, the Colorplus
Adapter provides two additional
modes: 320 by 200 by 16 (extended
medium resolution, 16 colors) and
640 by 200 by 4 (extended high reso-
lution, 4 colors).

One of the drawbacks of the Col-
orplus design is that it relies heavily
on writing directly to registers on the
6845 CRT controller (see the IBM
Personal Computer Technical Refer-
ence manual), with no higher level
software or firmware control pro-
vided. Of course, the LINE, PSET,
PAINT, DRAW, CIRCLE, and other
functions in BASICA don’t have the
ability to control the extended fea-
tures of the adapter, so you must use
the OUT command to load the nec-
essary registers.

First you select the standard mode
as you would for programming the
IBM adapter, using a SCREEN com-
mand. Then use the OUT command
to select the extended mode (medium
or high resolution). Thinking of each
mode as containing half its screen
buffer on each of the two Colorplus
planes is helpful. These planes are lit-
erally the physical boards with the
standard card designated as plane 0
and the extended card designated as
plane 1. To clear the screen, you must
enter the mode for plane 0 and CLS,
and then change the mode to plane 1
and use CLS again. This procedure is
a bit more complicated than using a
single CLS command to clear the
screen.

In extended high resolution you
choose specific colors from the pal-
ette by selecting plane 0 and using
the DRAW or PAINT command to
get green or cyan. Selecting plane 1
allows you to DRAW or PAINT in
red or magenta. Combining the two
planes to DRAW first in plane 0 and
then duplicate your drawing in plane
1 results in white or yellow.

In extended medium resolution
you needn’t be concerned about a
palette or background. Instead, the
combination of planes determines
which of the 16 colors is displayed.
You have to switch between planes,
as in extended high resolution, but
this time you can use a color from 0
to 3 (described in the BASIC man-
ual), instead of having to use only a 1.
By combining the 4 colors available
on each plane in all possible pairs,
you achieve the square of 4, or 16,

- unique colors.
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Review: Computer-Aided Design

Drafting without Eraser Dust

The FutureNet DASH-1 system turns your PC into an

efficient schematic designer.

Karl Keller

How would you like to make neat,
beautifully lettered schematic draw-
ings at your desk without creating
any eraser dust? Using a mouse in-
stead of a pencil, you can do just that
with the FutureNet DASH-1 Sche-
matic Designer and your IBM Per-
sonal Computer.

Creating schematic drawings man-
ually with pencil, paper, and eraser is
the traditional method used by elec-
trical engineers. But this method is
laden with the potential for mistakes.
Integrated circuit pin numbers are
easily mixed up, and redrawing a
whole schematic to reposition it on
the page after major additions is
often necessary. While quick, free-
hand lettering looks rather crude, let-
tering with a template is very time
consuming.

Computer-aided drafting isn’t new.
Large companies have been using
sophisticated (and very expensive)
graphics systems for years, especially
for mechanical drafting. The Future-
Net DASH-1 (Design Aid Schematic
Helpmate) is a relatively low-cost
add-on to the IBM PC that effectively
aids electronic schematic drawing
and other drafting chores.

The system enables you to develop
electronic schematic drawings on
screen and print them out. The pro-
gram’s editor allows you to choose
standard logic symbols common to
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digital integrated circuits from the
system’s symbol library and apply
them to your schematic drawings (see
Figure 1). You can also draw logic
symbols or design symbols, such as
company logos, that are completely
unrelated to electronics.

The system commands
are described so well
that [ was able to use
the DASH-1 system
without even unwrap-
ping the IBM manuals.

At my company, Mullett Associates,
Inc., we develop electronic products
for manufacturing clients, often in-
volving both digital and analog cir-
cuit design. For our purposes the
DASH-1 system works amazingly
well. We have used the system for
schematic design and the PC for
doing engineering computations in
BASIC.

Intended to be sold as an add-on to
the IBM PC, the DASH-1 system re-
quires 256K of RAM, the IBM
monochrome display, two 320K disk
drives, and the C. Itoh 15-inch Pro-
writer 2, Model 1550 (print menu se-
lections also accommodate the Epson
MX-80 and MX-100 and the Okidata

84). The system consists of software
on two disks, a graphics controller
board, and a three-button mouse.
For PCs that don’t have the required
memory, FutureNet also supplies a
256K memory board. Printout sizes
are 8% by 11 inches or 11 by 17
inches. Larger drawing sizes are pos-
sible but are awkward to produce.

First Time Use

Before using the DASH-1 system, [
had not had any hands-on experience
with the IBM PC, although I am fa-
miliar with several other computers.
The drawings that accompany this
article (Figures 1 though 7) were pro-
duced after only 10 hours at the sys-
tem without any coaching.

The DASH-1 documentation is ex-
cellent. The manual is written in two
sections. First is a learn-by-example
exercise that covers the system com-
mands. The system commands are
described so well that I was able to
use the DASH-1 system without even
unwrapping the IBM manuals. The
second section of the documejtion is
a well-organized reference manual.
Installation instructions, drawing
conventions, recommendations, and
appendices are also included.

Figure 2 shows the first schematic |
drew. The drawing is of a Motorola
6802 microprocessor subsystem.
Some standard logic symbols were
taken from the DASH-1 symbol li-
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Figure 1: A selection of symbols from the DASH-1 system’s symbol library. Note the complement representa-

tions of the 7400 gate section.

brary, and others I generated myself
('m told that Motorola micro-
processor parts and symbols are
scheduled to be included in a future
release of the DASH-1 symbol
library).

The Mouse at Work
Editing (drafting) functions are per-
formed by using the mouse and the
keyboard together. The mouse is
used for moving the cursor, drawing
lines, erasing lines, and placing dots
at line junctions. Keyboard com-
mands select symbols, move symbols,
and handle alphanumeric fields. Or, if
you don’t like mice, the arrow keys
and commands preceded by a slash
can take over for the mouse.

A neat feature of the system in-
volves the use of the PgUp and PgDn
keys. PgDn produces fast cursor
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movement and a full display of an 11-
by 17-inch drawing (see Figure 3).
PgUp displays a segment of the full
drawing (see Figure 4). Thus, you can
toggle between these two perspec-
tives to produce a balanced place-
ment of symbols on the page.
Targeting selects symbols or areas
to allow you to move them around
on the page. This feature solves one

The DASH-1 system
virtually precludes
extensive redrafting.

of the most difficult problems in
drawing a schematic: the layout on
the page is often unbalanced due to
an unfortunate choice of starting
point or to unplanned additions. The
DASH-1 system’s movement flexibil-

ity is important, since it means that
the system can be used for the initial
drawing of a schematic; sketching
out a paper drawing beforehand isn’t
necessary. You can also save subcir-
cuits such as clocks or micro-
processors in RAM and ROM as
symbols that you call up to use again
and again in different drawings.

The Symbol Library
The DASH-1 system includes a li-
brary of symbols for 40 memory
parts, 50 Intel microprocessor parts,
90 discrete symbols (for resistors, ca-
pacitors, inductors, etc.), and about
250 transistor to transistor logic part
numbers. The library also includes
37 graphic elements such as gate out-
lines and inductor loops that aid in
creating nonrectangular symbols.
Most discrete symbols can be ori-
ented on a drawing in any direction
you want, and gates can be created
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with different logic orientations (such
as the two symbols of the 7400 gate
section shown in Figure 1). The sys-
tem part directory can also be
brought to the screen at any time (see
Figure 5).

Attributes
The key to getting alphanumeric
fields to print out correctly on the
drawing is the attribute assigned to
each field. Contrast Figure 6, for ex-
ample, with Figure 4, which shows
the alphanumeric fields printed.

For Figure 6 the .D command was

used to display the attributes. For ex--

ample, pin numbers are 1, part num-
bers are 3, signal names are 5, and so
forth. The system even has attributes
for schematic titles and for letters
showing revisions. Therefore, as Fig-
ure 7 shows, you can print a pin list
that identifies the connections to each
pin and the pin’s association to a sig-
nal name. Signal lines that are not la-
beled are uniquely identified by the
system with “***n’,

Future releases of DASH-1 are
planned that will make further use of
the pin list for reports, bills of mate-
rial, and design check reports. The
pin list file format in the present ver-
sion, however, is very clearly and spe-
cifically identified in the documen-
tation and can be read as a string by
BASIC.

Commands

The system is very comprehensive
and flexible. We all know, however,
that when a system is described that
way, the command list is extensive,
difficult, and unforgiving. But of all
the “comprehensive and flexible” sys-
tems [ have used, the DASH-1 is a
pussycat.

There are the usual executive com-
mands such as Load, Save, Erase,
Print, and Size. Commands preceded
with ‘. handle symbols, and those
preceded by ‘[* allow you to edit
areas of the drawing. /> commands
are concerned with line drawing (or
you can use the mouse and its three

buttons), and commands preceded by

“* deal with alphanumeric fields.
The symbol, area, and alphanumeric
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commands generally allow you to de-
fine, target, move, copy, cancel, and
erase. A class of dot commands al-
lows you to go into the symbol li-
brary. Finally, there is a set of
commands for creating special non-
rectangular symbols. The DASH-1
system’s usefulness could be extended
beyond electronic schematics to de-
signs such as a network of intercon-
nected computers or a system of
electric utility switching stations.

Drafting functions are
performed by using the
mouse and the keyboard
together.

Observations

When I used the DASH-1 system,
two start-up problems arose. First,
the two system disks with the editor
and symbol libraries were almost full.
The editor and symbols stay on drive
A, and on drive B you swap between
disks for symbol libraries and disks
that hold your saved drawings. The

drawing in Figure 2, for example,
took about 10K, and the pin pro-
cessor output was about 7K. My ad-
vice is to have spare formarted disks
ready when you use the system. Sec-
ondly, when you print on 11- by 17-
inch paper, disable the paper-out
switch on the printer (cellophane
tape works fine) so that the drawing
doesn’t stop printing out prema-
turely.

Other than these two simple prob-
lems, using the DASH-1 system was
straightforward. Plan to spend a cou-
ple hours stumbling around to get the
hang of the mouse and the system
commands. The tutorial sessions in
the documentation will smooth this
process for you. Then, after one
good drawing and pin list, you are
about 90 percent expert.

Overall Schematic

The DASH-1 system’s power proba-
bly won’t be obvious as you make the
first schematic in a design project.
But as you make changes and revi-
sions, it virtually precludes extensive
redrafting and lets you speed up re-
petitive tasks by saving files of often-
used partial schematics and multiple-
component circuits.
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Figure 2: Schematic drawing of the Motorola 6802 microprocessor subsystem. Note the bus capability at the
upper right. (Reduced from the 11- by 17-inch original.)
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Figure 4: Display of a segment of the full drawing at normal working magnification. Dotted lines show symbol
boundaries but are not printed.
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DWG TITLS0 6802 MICROPROCESSOR TEMPLATE
DWG DNUMS1 00026-01
DWG DREVS52 A
DWG DPAGS3 10F1
DWG DATES4 MAR 29, 1983
1 LOC 2 U4B
1 PART3 L.S14
1 PIN 1 3 Lo |
1 PIN 1 4 FER)
1 PIN 1 7 GND
1 PIN 1 14 +5V
2 LOC 2. u4C
2 PART3 LS14
2 PIN 1 S Ll i v)
2 PIN 1 6 -RES
2 PIN 1 7 GND
2 PIN 1 14 +5V
3 LOC 2 R1
3 VAL 4 10 K
3 PIN 1 | +5V
3 PIN 1 2 K]
4 LOC 2 C3
4 VAL 4 47 uF
4 PIN 1 1 L |
4 PIN 1 2 GND
5 LOC 2 Cl
§ VAL 4 27 PF
S PIN 1 1 GND
§ PIN 1 2 Rk
6 LOC 2 R2
6 VAL 4 3.3K
6 PIN 1 1 +5V
6 PIN 1 2 JIRQ
7 LOC 2 X 1
7 VAL 4 4.00 MHZ
7 PIN 1 i) D
7 PIN 1 2 et !
9 LOC 2 Ul
9 PART3 6802
9 PIN 1 1 GND
9 PIN 1 2 +5V
9 PIN 1 3 +5V
9 PIN 1 4 -IRQ
9 PIN 1 ] VMA
9 PIN 1 6 +5V
9 PIN 1 7 N/C
9 PIN 1 8 +5V
9 PIN 1 9 A0
9 PIN 1 10 Al

Figure 7: The pin list printout derived from Figure 1. Signal names
were assigned by the DASH-1 to lines not named by the user.
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When FutureNet releases the
planned flow chart package, the
DASH-1 system may be the tool that
enables up-to-date documentation to
be produced and made available dur-
ing a software development project.
It’s also fun to think of other auto-
mation-prone graphics applications
that use standard symbols over and
over again. And, most important,
when the task isn’t drafting, the PC is
available for other workstation ap-
plications like scientific computation,
word processing for manuals and
procedures, and PERT or CP/M for
project management. At $6000 you
spend more for the FutureNet draft-
ing tool than you spend for pencil,
paper, and erasers. But, for me, the
DASH-1 system is worth it.

Karl Keller is vice-president of
Mullett Associates, Inc., an indepen-
dent electronics engineering firm in
Los Angeles.

FutureNet DASH-1 Schematic
Designer

FutureNet

21018 Osborne St.

Canoga Park, CA 91304

213/700-0691

List Price: $5980 for the DASH-1
graphics controller board and soft-
ware and the mouse; $6960 with
256K memory board; $12,960
with an IBM PC configured with
256K, two disk drives, and 15 Y-
inch-wide dot matrix printer/plot-
ter; $14,955 for an IBM XT ver-
sion of the complete system.
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returns one or more words similar in
spelling to quix. A typical display
might be

0-Quip

1-Quit

2-Quiz

Pressing C causes the screen to dis-
play ‘QUIX Corrected to — You
can then replace quix with one of the
suggested spellings by pressing the
number next to the desired word. If
Lookup leaves you still unsure of the
correct spelling, you can press V to
View the line of text that includes
quix.

During Review Word Plus lets you
change your mind about the use the
of a word and skip to the Previous
word (P) or the Next word (N) and
then Resume (R) where you left off in
the list.

Once you have worked through
the list of possible misspellings, press
ENTER and Markfix appears on the
stage. Using the results of Review,
Markfix replaces corrected words,
marks words you’ve selected, and
then tells you the number of words
marked, the number of words cor-
rected, and how many words have
changed in length. A screen prompt
alerts you to reformat text if correc-
tions have changed word lengths.

Advanced Options

If the above functions were all Word
Plus had to offer, it would be a good
tool. The programs perform
flawlessly, input is convenient, and
searches and replacements are ex-
tremely fast. Many users may never
go beyond the typical session just
outlined.

But there’s more. Spell and Mark-
fix may both be used separately. En-
tering ‘Spell b:example.text’ displays
a list of words in Example.txt not
found in Word Plus’s dictionary. The
output of Spell and other programs
may also be piped by the use of vari-
ous program switches. The command
‘Spell b:example.txt$p’ sends the list
of offending words to your printer.
Ending the same command with ‘$fb’
sends the list to a file on drive B
named Errwords.txt. The file Err-
words may then be edited with a text
editor or used by Markfix.
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When used alone Markfix has
some surprising applications. Typ-
ically used this tool takes a list of
misspelled words and their correc-
tions and conducts the actual re-
placement process. With that in
mind, it’s easy to perform an auto-
mated rewrite of a document. Use
your text editor to create a list of
words and replacements (each pair of
words must be on the same line and
be separated by a slash). Want to re-
write a letter to Senator Sam for de-
livery to Congressman Connors?
Make a list:

Senator/Congressman
Senate/House

“Then send Markfix on its way to

make the replacements.

Hyphens and Homonyms
Splitting words for hyphenation is
sometimes a problem for word pro-
cessing programs, particularly when
setting type in narrow columns. The
program Hyphen correctly inserts
hyphens at line breaks into words of
a specified length throughout a file. It
may also be used one word at a time;
you type the word, and it gives the
correct hyphenation. Hyphen inserts
characters used by WordStar, but it
can easily be adapted to hyphenate
text for other word processors.
Homonyms, words with similar
sounds but different meanings, are a
problem for both human and elec-
tronic spellers. Word Plus can’t tell
you if the correct word is peace or
piece, but it does have a file named
Homonyms.txt that contains a list of
frequently confused words. When
used with Markfix; the potential of-
fenders are marked in your text for
further action.

Looking and Finding

Word Plus’s dictionary can be ac-
cessed directly with either Lookup or
Find. If you've ever been baffled try-
ing to look up a word you weren’t
sure how to spell, you'll love Lookup.
Simply type ‘Lookup’ and your best
approximation of the word you want,
and you’ll be rewarded with the cor-
rect spelling.

Lookup typically makes a short
search that assumes the first letter of
your approximation is correct. To
search for combinations with differ-
ent first letters, the addition of ‘$L
tells Lookup to go for broke.

The Find command is used when
you are sure of at least some of the
letters in a word. The wild card char-
acters ? and * represent one letter
and any number of letters respec-
tively. Entering ‘zo?’ finds zoo and
zoe. The combination ‘zo*’ finds:

Zodiac Zodiacal
Zoe Zombie
Zombies Zonal
Zone Zoned
Zones Zoning
Zonked Zoo
Zoological Zoologist
Zoology Zoom
Zooming Zooms
Zoophyte Zoot
Zounds

Find will delight poets with its
ability to find rhymes. To find all
the words that end in #gly, type
‘Find*ingly’. Scanning the entire dic-
tionary is possible with ‘Find*".

A purely fun command is Ana-
gram, which rearranges the letters in
a word to discover other legitimate
words. An easy example is the com-
mand ‘Anagram live’, which pro-
duces live, evil, veil, and vile.

How Many, How Often?

For many users WC.COM (word
count) will be an indispensable fea-
ture. There’s not much to using WC;
just type WC and the name of the file
to count, and in a few seconds you'll
get a count of the number of words
in the file. While not the most sophis-
ticated counter, WC is blindingly
fast; a 7310-word file chosen as a test
was processed in 15 seconds.

Once you know how many words
are in a file, you may want to know
how often each word occurs. The
tool to use for this is Wordfreq, a
utility that counts the occurrences of
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use of a redundant series of charac-
ters. For example, the words win,
window, windy, and windless all
share the characters win. Taking ad-
vantage of the repeating characters
results in a high degree of compres-
sion. In turn, greater compression re-
sults in faster disk reads and fewer
disk accesses.

Manufacturers of spelling checkers
often tout their dictionary as the best
or the most complete. Word Plus does
not use a standard dictionary. In-
stead, the dictionary is the result of
over a year’s work processing text
files to determine what words are ac-
tually used and misused. The diction-
ary was then checked for errors by
specialized computer programs and
hand checked against The New
American Dictionary of the English
Language (Houghton Mifflin, 1979).

No electronic dictionary can possi-
bly include every word in the English
language, at least not at the present
stage of disk storage technology.
Word Plus’s dictionary seems a rea-
sonable compromise in terms of size,
speed, and selection. The Update and

Special dictionary options should sat-
isfy the needs of those who use spe-
cialized vocabularies.

Documentation

The Word Plus User’s Guide is a 48-
page manual that clearly explains the
many possible uses of Word Plus.. In-
cluded are a complete table of con-
tents, a quick reference guide to
commands, and a thorough explana-
tion of possible error messages. The
text is printed in large, legible type.
The manual includes numerous ex-
amples and does double duty as an
engaging introduction to text analy-
sis. Unlike many manuals, this one
doesn’t have any misspellings.

Hope on the Horizon
A speller can’t solve all your writing
problems. If you’re a lousy writer, a
speller will transform your spelling,
but not your punctuation, usage, or
style.

But there is hope. Oasis Systems’
newest offering is Punctuation +

Style, a program that promises not
only to catch punctuation errors, but
also to critique your text for misused
or overworked phrases. It’s also de-
signed to suggest changes from pas-
sive to active voice.

When used together, Word Plus
and Punctuation + Style may well
offer the ultimate in computer text
correction and analysis. By itself,
Word Plus is an excellent choice for
spelling checking and correction. If
your taste runs to crossword puzzles
or anagrams, it’s the only choice.

Douglas Clapp is a contributing edi-
tor for InfoWorld who specializes in
personal computers.

The Word Plus

Oasts Systems

2765 Reynard Way

San Diego, CA 92103
619/291-9489

List Price: $150

Requirements: 64K, one disk drive

WHY YOU NEED COPY I PC:

COPY II PC allows you to backup your

e protected software. And unlike other
backup programs, COPY Il PC makes exact
copies without modifications to the software on
the duplicate disk. This assures maximum
reliability and compatibility with the widest
range of protection schemes. COPY Il PC
handles sector timing, multiple sector sizes, and
bad sector ID’s as used for disk protection
verification.

2 COPY 1l PC is a complete replacement
e for “DISKCOPY” on your PC-DOS
diskette. It formats, copies, then verifies the
duplicate disk (DISKCOPY does not verify).
COPY Il PC automatically uses all the
memory in your PC, and adjusts for
single/dual sided diskettes. A drive speed
utility helps keep your drives in top condition.

ENTRAL POINT
Software, Inc.
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the gumdrop guards. The guards can
move into two of the three boxes, so
the mouth mustn’t settle in for long.

An apple suddenly appears in the
maze from time to time. When the
mouth eats this apple, it temporarily
gains the power to move twice as fast
as before. You receive points for each
gumdrop, guard, and apple the
mouth eats. For each of the six play-
ing levels the high score and the
name of the player who achieved it
are shown after a game. At that time
a new high score may be added.

Hidden Calories

The graphics look great. Each guard
has a different shape and color, and
the different mazes make the game
more interesting than PacMan. Only
the third maze is similar to PacMan,
however, in that it has openings in
the sides that allow your mouth the

Your goal is to eat as
much as possible with
each mouth before it is
caught and exploded—
never mind all those
calories.

freedom to move quickly from one
end of the maze to the other. The
first two mazes are fully enclosed,
which is less fun.

Six skill levels are offered to
sharpen your hunger pangs. Almost
anyone can play at Level 1, while
Level 6 moves so fast that only a
quick mouth can survive. The sound
effects, such as a clock that ticks
faster at each level, are amusing but

.can be turned off if necessary.

Snack Attack Il is easier to play
with a joystick, but using the key-
board is not a difficult adjustment.
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The screen action is very responsive
to the touch. An exceptional feature
is Ctrl-K, which allows you to set any
of the keys as your directional
controls.

Just Dessert

Snack Attack Il is a simple but pol-
ished program; no problems interfere
with serious gumdrop gobbling. This
game’s improvements over PacMan—
the speedup of the mouth after it
gobbles an apple, the safety boxes,
the skill levels, and the different
mazes—give it an edge over its fa-
mous predecessor.

Word Challenge

What do the words war, drench,
loge, caller, chord, and wrangle have
in common? They are all examples of
words created from the letters in
Word Challenge, a complex and ver-
satile word game.

Anyone familiar with Boggle, the
Parker Brothers board and dice game,
will know how to play Word Chal-
lenge. In both games you try to find
as many words as possible in a ran-
dom assortment of letters. Points are
awarded for each word you find that
your opponent misses. The highest
score determines the winner.

Playing the Game

The object in Word Challenge is to
put words together from letters in a
grid. The hitch is that each consecu-
tive letter you pick in forming a word
must be contained in an adjacent
square of that grid.

The letters in the grid are chosen
randomly by the computer. You se-
lect the grid size of either 9, 16, or 25
squares. A small grid is illustrated in
the screen photo, “Word Challenge:
Small Grid.” This particular grid
contains 98 hidden words. Some eas-
ily discovered examples are sea, see,
seam, seem, muse, ruse, use, amuse,
and their plural forms, a total of 16
words.

Your opponent in Word Challenge
is named LEX. At the easier playing

levels LEX is a pushover, but as you
progress toward more advanced lev-
els, LEX’s IQ rises quickly until it
commands a 90,000-word vocabu-
lary. At the highest level even skilled
human players are no match for the
computer—a pair of Boggle aces
were overwhelmed by Lex, 150 to 0.

Word Challenge is easy to set up.
Just put the disk in the drive and turn
on the PC. After the title page ap-
pears, you are given the choice of
typing M to see the option menu or S
to start the game. Be forewarned,
though, that after you give Word
Challenge the signal to start a game,
the playing grid appears and the
timer starts faster than you can spell
action. Don’t waste time gawking
like a hypnotized rabbit—focus on
the grid and key in words as fast as
you can.

The menu offers 11 options for se-
lecting game format or style. Some of
these are Difficulty Level (from A to
Z), Timer (amount of time you have
to find words), and Square Size. With
such a variety of options, you may
spend more time choosing your game
style than you actually spend playing.

When your time for finding words
runs out, the scoring phase of the
game begins. The words that you and
LEX have found are listed on the
screen. You choose among five scor-
ing methods offered by the option
menu, but normally you receive
points for any word you find that
LEX missed, and vice versa. If you
enter a word not included in the
Word Challenge vocabulary, such as
groovy or byte, the scorekeeper ques-
tions you but will accept on faith that
the word is legitimate and award you
points. The scorekeeper assumes that
you won’t take credit for nonsense
words.

Evaluation

Word Challenge can be played on ei-
ther a monochrome or a color moni-
tor. While the monochrome image is
fine, the color graphics are far more

appealing. The graphics design is
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Finance 12Q’" calculations:
What you get is what you see.

MicroQ's breakthrough, Finance
12Q), performs all the functions of
the most popular executive/finan-

cial calculators with computer
power, calculator simplicity and

one important difference: a
screen display of all values
at-a-glance.

Finance 12Q provides com-
pound interest, amortization, dis-
counted cash flow, depreciation, percent-
age, profit margin, on-line help screen for compre-
hensive error and command reporting, user pro-
gramability, value annotations and much more.
Diskette programs for the IBM PC,

including comprehensive, easy-to-use manual,

just $129.95. Call (703) 385-6450. Visa and
Master Card accepted. Dealer inquiries invited.

Specific calculation capabilities include:

Net Present Value (NPV) / Modified Internal Rate of Return (MIRR) / 3 ™
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MicroQ) Incorporated -*-
3843 Plaza Drive / Fairfax, Virginia 22030 [}
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Documentation and Packaging

The packaging and documentation
for Word Challenge is the best I've
seen in any game. Everything needed
to play is contained in a compact, du-
rable vinyl folder with inside pockets
to hold the disk, playing manual, li-
censing agreement and warranty, and
mail-in comment card.

The playing manual is excellent,
and concise illustrations are provided
when appropriate. Overall, the man-
ual’s well-planned organization
makes it a useful reference guide.

Playing Word Challenge requires a
good vocabulary, so it’s educational
as well as fun. For that reason |
highly recommend it for any parents
worried about their children’s zap n
dodge game addictions. Youngsters
can play Word Challenge at almost
any age and upgrade the skill level as
they progress. A good dictionary
placed next to the PC will undoubt-
edly see a lot of use.

Word Challenge takes you a step
beyond games with rampaging aliens
and ravenous mouths. Dealing with
the complexity of words requires cre-
ative thought, surely a better pastime
than blasting spaceships into video
dust.

Cosmic Crusader, Snack Attack 11

Funtastic, Inc.

5-12 Wilde Ave.

Drexel Hill, PA 19026

215/622-5716

List Price: $38.95 each

Requirements: 64K, one disk drive,
color/graphics adapter

Word Challenge

Proximity Devices Corporation

3511 N.E. 22nd Ave.

Fort Lauderdale, FL 33308

800/323-0023 (except in Florida),
305/565-2188

List Price: $39.95

Requirements: 64K, one disk drive
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£ Hands On

native 8088 mnemonics. Programs designed to interface
with the BIQS must also be written at this level. RAM
disk programs, print spoolers, and high-speed data ac-
quisition equipment drivers are some examples.

Software developers who were in on the ground
floor of the 8080 and Z-80 explosion know that one ad-
vantage of working at the machine-code level is the abil-
ity to interface directly with a computer’s operating
system. Today, as was true in the 1970s, programmers
who are able to interface with the CP/M operating sys-
tem are in demand. The new generation of 16-bit com-
puters is likely to evolve around MS-DOS, Microsoft’s
operating system that controls the IBM PC (called PC-
DOS). Applications programs that interface directly with
MS-DOS must be written with the assembler.

Since IBM has acquired a large chunk of stock in In-
tel, manufacturer of the 8088 and its workalike brother
the 8086, we can expect that many new computers IBM
introduces will be based on Intel chips. These processors
are directly compatible with the central processing unit
(CPU) in the PC. And where IBM goes, so follows the
rest of the industry. Therefore, knowledge of 8088 cod-
ing will be useful for many years to come.

Finally, assembly language programming is fun!
Granted, the complexities of assembly language virtually
ensure some frustration along the way, but this should
make using it more of a challenge. Creating a program is
similar to solving an intricate jigsaw puzzle. When you
open the box and spill the pieces onto the table, the
puzzle is no more than a chaotic jumble of colored card-
board. You’ll start the creation process by finding the
corners and then solving the edges. You’ll become famil-
iar with the various “categories” of shapes. Your eyes
will begin to discern subtle differences in area colors. As
patterns emerge you’ll piece together the puzzle’s sub-
assemblies. When the pieces are linked to form a finished
product, you have assembled a picture of beauty.

Data Types and Numbering Conventions

Assembly language foundations are the machine’s op-
codes and data. Opcodes are like a very limited subset of
BASIC statements. You can instruct the 8088 to transfer
data either within memory or to an external device. The
8088 can add, subtract, multiply, and divide numeric
data, as well as compare two values and make decisions
based on the results of these comparisons.

The limited nature of the machine language instruc-
tion set is both a curse and a blessing. The curse is that
each opcode does very little by itself. Opcodes must be
strung together in complex patterns to accomplish even
the simplest programming task. The blessing is that there
are few commands to memorize, their syntax is uniform,
and they combine easily with great flexibility.
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The data that the 8088 processes is also simple and
flexible. The basic unit of value or truth is the bit, or bi-
nary digit. A bit is simply a switch that indicates on or
off, true or false, 1 or zero. At the lowest level, every-
thing the CPU does is dependent on the state of certain
bits. It is possible to consider the computer’s memory as
one long string of 1s and zeros.

Although most programming involves groups of bits
(called bytes and words), in many cases you must refer-
ence individual bits. For example, the PC’s high-resolu-
tion graphics screen is a string of over 128,000 bits. Each
bit set to 1 is displayed as an illuminated dot; dark dots
(not illuminated) indicate where a bit has been reset to
zero. BIOS programmers have assigned bit values to cer-
tain hardware status “flags.” As another example, it is
possible to determine if the keyboard is in the CapsLock
state by examining a single bit.

The binary numbering system is an integral part of
low-level programming. Some of the instructions ex-
ecuted by the CPU are meaningful only when viewed in
the context of the binary system. Binary numbers, how-
ever, are far too clumsy for day to day use. The decimal
numbering system is familiar to most, but it is far re-
moved from the data a computer understands. A com--
promise system, the base-16 hex numbering system, has
evolved as the most convenient for assembly language
programming. This is largely due to the fact that conver-
sions are more easily done between hex and binary and
that large numbers may be written with fewer key-
strokes.

A group of 4 bits is often referred to as a nibble. A
nibble can hold values ranging from zero to 15. In the
base-16 numbering system each of these possible values
has been given a unique name:

decimal binary hex
0 0000 0
1 0001 1
2 0010 2
g 0011 3
4 0100 4
] 0101 5
6 0110 6
7 0111 7
8 1000 8
9 1001 9
10 1010 A
11 1011 B
12 1100 C
13 1101 D
14 1110 E
15 1111 F

Certain hand-held computers and dedicated devices use
4-bit processors in which data is always referred to in
nibbles. At least one application in the IBM PC expressly
uses nibbles: the File Allocation Table that DOS uses to
keep track of the position of data on a disk breaks down
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most logically into groups of nibbles. I bring up nibbles
mainly as an aid to understanding the hex numbering
system. By far, the most often-used bit-grouping is the
byte, a grouping of 8 bits (2 nibbles).

Individual bits of a byte are referred to as numbers
from zero through 7. The count is started from the right-
most, or least significant, bit (LSB). A byte contains val-
ues ranging from zero to 255 (decimal), which is 00 to
FF (hex). This means that if you add 1 to a byte that is al-
ready equal to 253, it cycles, or wraps, back around to
zero. Bytes are represented in hex notation as a pair of
nibbles suffixed with the letter H, such as 2FH. The first,
high-order, nibble is the number of 16s (like the 10’s digit
in a decimal number). The second, low-order, nibble is
the units digit.

The pointer and index registers offer
new categories of convenience for the
8088 programmer.

Conversion of a hex byte to its binary representa-
tion is a simple matter of breaking the byte down into
nibbles and then writing the 1s and zeros that make up
each nibble:
2FH  byte (hex) 2 F nibbles (hex) 0010 1111 binary

Bytes are handy units of information used to repre-
sent strings of characters that are to be printed or sent
over a communications line. There is no assembly lan-
guage data type that corresponds to the BASIC “string,”
but a series of adjacent bytes can hold identical data.
Each such byte will contain an ASCII value. The ASCII
standard is a systematic convention used to represent
character or string data. Using ASCII, the BASIC string
‘Hi there’ would be represented by
H i t h e r e .
48H 69H 20H 74H 68H 65SH 72H 65H 2EH

When numbers larger than FFH must be repre-
sented, 2 bytes are juxtaposed to form a word. A 16-bit
word contains values ranging from zero to FFFFH
(65,535 decimal), a value often referred to as 64K. The 2
bytes that represent a word are in reverse order—the
least significant byte (LSB) comes first, and the most sig-
nificant byte (MSB) is directly above it in memory. The
number 22FFH will be stored in memory as FF22. Usu-
ally this “backwards” representation is invisible to the
programmer (the assembler does the switching). But it is
necessary to know this fact, especially when you are
using DEBUG.

The word is an important type of bit-grouping. The
[BM is a 16-bit computer, and it operates most efficiently
on 16-bit values, so integer variables are stored and ma-
nipulated as words. Likewise, the locations in memory of
string data and integer variables are tracked by 16-bir ad-
dress pointers.
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Signed Numbers

A special numbering convention is used to keep track of
negative values. This is the two’s complement conven-
tion, which takes advantage of the limitations of com-
puter memory. When a word of memory has been
assigned a value of 1, adding FFFFH results in the word
becoming zero, as if FFFFH had the value of -1. It fol-
lows that adding any value greater than 7FFFH (half the
highest value possible) to a value less than 8000H will
exhibit a response identical to subtraction. When the
two’s complement convention is used, the high bit (15) of
a 16-bit word is referred to as the sign bit. If this bit is 1,
then the number is negative.

Two’s complement numbers are often called inte-
gers. The terms integer addition and integer multiplica-
tion refer to operations that assume that the highest bit is
being used to indicate the sign of the number. Since there
are only 15 bits to hold the absolute value, it can indicate
only numbers from zero to 7FFFH (32767 decimal). It
appears that 0000H and 8000H should both represent
the same value (0 and -0), but 8O00H is treated as the
most negative number, so 16-bit integers can range from
-8000H (-32768) to +7FFFH (+32767).

To form a negative-signed number, start with its
positive counterpart, break it down into binary, reverse
all 1s to zeros and all zeros to 1s. Then merely add 1 to
the result. For example, to form -30ABH:

3 0 A B
0011 0000 1010 1011

1100 1111 0101 0100
+ 0000 0000 0000 0001

1100 1111 0101 0101
+ 0011 0000 1010 1011

1 0000 0000 0000 0000

break into nibbles
convert to bits

flip-flop all bits
add 1

= AF55H (note sign bit=1)
verify by adding 30ABH

Notice that adding 30ABH to AFSSH actually results in
a sum of 10000H, but since the memory word will hold
only the lowest 16 bits, the highest bit is dropped, and
the sum is saved as 0000H. So adding the two’s comple-
ment to the original number is identical to subtracting it
from itself or adding it to its negative counterpart.

The same convention can be used for representing
signed bytes. When the highest bit of a byte is a 1, you
can assume that it is a negative number. Signed bytes
range in value from -80H (-128) to +7FH (+127).

A process called sign extension sometimes allows a
16-bit number to be represented in an 8-bit byte. You
simply take the highest bit of the LSB and replicate it
through all bits of the MSB.

00000001B = +01H
00000000 00000001B = +0001H (sign extended)
11010011B = -53H

11111111 11010011B -0053H (sign extended)

Il
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Here’s a final note on bit fields. While values are
normally broken into bytes or words, occasionally pro-
grammers try to pack a lot of information into a small
area. One example is the way PC-DOS keeps track of the
time/date stamp of a disk file. Since only 12 months are
in a year, Microsoft thought it foolish to reserve an en-
tire byte to store the month reference. Likewise, the day
can be a number from 1 to 31 only. Microsoft chose to
store the month, day, and year as a 2-byte bit field in this
format:

byte byte
1514 13 1211 10 9
Y Y yYyy vy vy

8 76 5 43 2 10
mmmm d d d d d
‘ddddd’ is a 5-bit field, so it can hold numbers from zero
to 32 (1-31 valid). ‘mmmm’ is a 4-bit field, so it can hold
numbers from zero to 15 (1-12 valid). ‘yyyyyyy’ is a 7-bit
field, so it can hold numbers from zero to 127 (0-119
valid). The value of the year field is added to 1980 to
yield a year from 1980 to 2099.

Another example of an odd-sized bit field is seen in
medium-resolution graphics. The graphics hardware will
display only four colors in medium-resolution mode. To
keep this information compact, each byte of display
memory is viewed as a set of four 2-bit fields. Two bits
can hold values from 0 to 3, just enough to indicate
which of the four colors to display.

8088 Addresses

As you know, the 8088 is capable of accessing over 1
million bytes of memory (i.c., addresses from 0 through
FFFFFH). This is one of the chief advantages over earlier
8-bit CPUs. But the 8088 is a 16-bit machine, and 16 bits
can hold only values up to 64K. To be able to store val-
ues in addresses above 65,536, it was necessary to work
out a sophisticated memory addressing scheme that in-
volves memory segments.

FFFFFH is one less than 2%20, so memory locations
need to be addressed that may be as large as a 20-bit
number. The designers of the 8088 could have reserved a
couple of 4-bit segment pointers and allowed each of 16
64K segments to be accessed. Instead, they chose a more
flexible system that uses 16-bit segment pointers, which
can point to any of 65,536 16-byte “paragraphs.” Any
address within 64K of the segment pointer is thus avail-
able for program code and data.

This concept of segmentation might best be ex-
plained by analogy. Imagine a desk clerk at the Mega-
Room Hotel. The clerk’s job is keeping track of room
keys and messages for each of the hotel’s more than 1
million guests. Behind the reception desk is a tall array
of pigeonholes corresponding to each of the hotel rooms.
Each floor has 16 rooms, with over 65,000 floors in the
hotel.
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The clerk, who used to play professional basketball
with the Lakers, is tall enough to reach the shelf for floor
4096, a total of 65,536 rooms. When he receives a mes-
sage for the guest in 65537, he gets out his trusty step-
ladder and climbs up one rung. This gives him room
access to 635,551, He can no longer reach down to the
bottom shelf without crashing to the floor, so he has a
range of 16 to 65,551. He can still place messages in any
of 65,536 pigeonholes.

Notice that the clerk would be equally correct if he
referred to room 16 as being on level one when he’s
standing on the floor, or as level zero when he’s standing
on the first rung of the stepladder.

The clerk hates getting mail for room number
FFFFFH (1,048,575) because he must scale 61,440 of the
ladder rungs to put the shelf within reach. But once he’s
up there, he can take care of the the entire 4096 upper
floors (rooms FOOOOH to FFFFFH).

The 8088 segment pointers, or registers, are like the
stepladder the clerk uses to access the different shelves of
pigeonholes, or paragraphs of memory addresses. His
4096-shelf “reach” is analogous to one 64K memory seg-
ment, and the number of the rung he stands on is the
value of a segment register.

Just as the clerk must climb the rungs of his ladder
to reach the upper floors of the hotel, the segment regis-
ters must be used to access the higher portions of IBM
PC memory. Segments may overlap; many of the
pigeonholes that can be reached from the first rung of
the ladder are also within reach from the floor or the
second rung.

Many programs initialize all the
segment registers to the same value.

A notation convention has developed to keep track
of addresses in this memory segmentation scheme. The
format is
§585:0000
in which ‘ssss’ is the segment number and ‘0000’ is an
offset within that segment. Addresses named in this
manner are always represented in hex. Some examples
are:

0000:30AB  30ABH from the absolute start of memory
F600:0007  a high memory address (ROM BASIC)
0040:0000  first byte of the BIOS data segment
0000:0400  another way to specify the same address
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The last two examples illustrate how segments may over-
lap. Address 0000:0400 is the same memory location as
0040:0000. In fact, there are 1000H (4096) ways to refer
to some addresses. This may be cause for some confu-
sion, but the result is a great deal of flexibility in mem-
ory management; with only a few changes to segment
references programs can be loaded and executed at any
memory paragraph. It doesn’t matter, for example,
whether DEBUG is loaded at 03AB:0000 or 04FE:0000;
its execution will be unchanged.

Normally you will not need to know the 20-bit ad-
dress of any byte. A segment and an offset are a perfectly
good reference. But to calculate the absolute 20-bit ad-
dress of any byte in memory, the segment reference can
be multiplied by 16 and added in the offset reference.
Just as a multiplication by 10 is accomplished in the deci-
mal system by shifting all the numbers to the left and ap-
pending a zero to the right, in the hex system the value is
shifted by 1 nibble. Thus 1234:5678 is the 179B8Hth
byte from the start of memory.

1234:5678 segment:offset format
12340H segment * 10H (shift left by 4 bits)
- 5678H add offset
179B8H absolute memory location

You have seen how numbers are represented when
working in assembly language, and you have looked at
the binary numbering system and have seen how conve-
nient the hex system is to use. You have studied signed
numbers, ASCII characters, 8088 segmented address no-
tation, and have noted the significance of 4-, 8-, 16- and
variable-length bit fields. Now let’s take a look at how
the 8088 manipulates these values.

8088 Architecture

Like most of today’s microprocessors, the 8088 has a set
of registers that hold and manipulate data. Each of these
registers is 16 bits wide, but many of them can be used as
two 8-bit registers to manipulate individual bytes.

Figure 1 diagrams these registers and divides them
into groups. The general registers are used in much the
same way as variables in a BASIC program. You can
transfer values to or from them, as well as perform arith-
metic operations. In addition to being “general purpose”
each register has specific, special-purpose functions. The
names of these registers reflect their special uses.

AX is often used as an accumulator because certain
arithmetic operations automatically leave, or accumulate,
their results in this register. Some operations work faster
when AX (or AL) is one of the operands.

BX can be used as a base register. When you are
working with arrays or tables of data, it is often useful to
assign BX the address of the base of the table. There are

PC WORLD

special (fast) ways to get at data in a table pointed to by
BX. Also, BX must point to the base of a translation
table when the XLAT instruction is executed.

CX is a counter. Some operations can be automati-
cally repeated many times. These operations use CX as a
counter to keep track of which iteration is being per-
formed and to test for when the operation is finished.
One special opcode, LOOP, is similar to BASIC’s
FOR...NEXT construct. CX is used as # in the 8088
equivalent of
FORn = m TO 0 STEP -1

You can’t ask the CPU to do any
arithmetic operations with a segment
register as an operand.

DX is a data register for certain arithmetic opera-
tions, namely 32-bit multiplication and division. Multi-
plying two 16-bit values can, of course, result in a
product that is 32 bits long (FFFFFFFFH or
4,294,967,295). When two 16-bit values are multiplied,
the 32-bit result is returned in two registers: DX and
AX. DX will hold the most significant word, and AX
will contain the least significant word. Similarly, DX is
used to hold the high 16 bits of any 32-bit dividend.
After the division, the quotient is found in AX and the
remainder in DX. DX is also used as a port pointer in
some types of /O operations.

The special uses of these general registers are tricky,
and perhaps difficult to remember. Some people consider
them a flaw in the 8088’s design. By way of comparison,
the general registers of the Motorola 68000 CPU may all
be used for any purpose. Figure 2 lists the specialties of
each 8088 register. You might find it a useful cheat sheet
when the machine is doing something that you didn’t put
in the program.

Pointer and Index Registers

One of the advanced features of the 8088 is its wealth of
memory addressing modes. With earlier processors pro-
grammers had few options for accessing the computer’s
memory. With the 8080 they could say, “give me the
byte, or word, at address xxxx” (xxxx being a 16-bit ab-
solute address). Or they could say, “load a pointer regis-
ter with xxxx, then retrieve the byte, or word, at the
address pointed to by that register.” Note: the Z-80 in-
cludes the option of retrieving data at an offset of -128 to
+127 from certain pointer registers.
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The pointer and index registers offer new categories
of convenience for the 8088 programmer. You can set a
register to point to the base of a table and then say “re-
trieve the data that is xxxx bytes above that register,” or
use a second register to specify the offset from the base:
“retrieve the data that is at the address formed by adding
these two registers.” Finally, data can be manipulated
that is offset from a base plus an index plus an offset.

In other words, when memory is accessed you spec-
ify an effective address, which may consist of the com-
bination of up to three of the following: the variable
address held in a base register (BX or BP), the variable
address held in an index register (SI or DI), a constant
offset (16-bit value). What’s more, any such effective ad-
dress is calculated as an offset from an associated seg-
ment register. And you also have the capability of
“overriding” the normal segment register with one of
your choice.

General Registers
7 0 7 0
| | | | | | ] | | ] | | |
T i T 1 I T I T I 1 I T
s L AH, | | | | | Sy | | |
I I T T T I i T T T T T I 1
BX: | |  BH, | | | | Bl | | |
T T i T I T 1 I I I | I I
S | |  CH, | | | | s | | |
T T I I I I T I T I I T I
bx: | | P, | | | | L Bk | | e
I I T 1 I T T T T T T 1 I
Pointer and Index Registers
15 0
| | | | | | | | | | ] | | |
T ) I T T T 1 T I T T T T
SP: I | | | | | | | | | | | | |
T ] T T T T T T T T 1 1 T T
BP:
I I | I | | ! | I I o | !
1 I T T T T T T T 1 T T T T
SI: | | | | | | | | | | | | | |
T T T T 1 T T f l T f T f 1
DI: I ! ! I I ! | ! | I | I | |
T T I T T T T T T T T 1 T 1
Segment Registers
i | 1 | | | I I I 0
— S e Ak & SR B Seans L e
CS:
——t ————+—
Ds: | | I I I ] I | | I ! I l |
T T I 1 1 I T | T T I T T T
SS:
I e e e it b b ey}
ES:
I I s o R s MR S
Other Registers
15 0
1t —t—t—t—t1+—
IP:
Flags: O | D I T S Z A P €
f 4 A} 4
Overflow
Direction
Interrupt
Trap
Sign
Zero
Auxiliary carry
Parity
Carry
L

Figure 1: Registers Diagram
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All this flexibility boils down to the following: it is
conceptually easier to keep track of your program and
its data. You can segregate the opcodes of your program
from its data and easily differentiate between different
data types.

Integer variables are a breeze to handle. Lists of data
and character strings are easy to visualize and work
with. Two-dimensional arrays can be accessed in assem-
bly language in much the same way as they are in BASIC
and other high-level languages. For example
MOV  AX, MY_ARRAY[BX +SI]
says “retrieve the data that is in the row that starts at the
address in BX and is in the SIth column of the table that
starts at the address of MY__ARRAY.” This is nearly the
same as the BASIC statement
LET AX = MY.ARRAY(BX,SI)

The index and pointer registers can sometimes be
used interchangeably, but each has its own special signifi-
cance. The SI and DI index registers are most useful in
manipulating and testing strings of characters.

Sl is used as the source index. When you transfer
strings of data from one address to another, you point SI
to the address where the string currently resides, and it
indexes the source data. Some operations will automati-
cally increment or decrement SI. It is normally used in
forming an effective address that is an offset within the
data segment (DS).

DI is the destination index and is the counterpart of
SI. String move operations expect DI to point to the new
address for the string—the string’s destination. When
used as a simple index (in a nonstring operation), DI

AL: Source operand for:
Destination for:

SAHF
LAHF; CBW

AH: Source operand for:
Destination for:

AX: Source operand for:
Destination for:
MUL, IMUL

CX: Tested for zero in JCXZ.

DX: Source operand for: high word of 16-bit DIV, IDIV

Destination for:

and OUT.

operations default is ES.

PUSH; PUSHF; RET. Default segment is SS.

AAA; AAD; AAS; DAA; DAS; CBW; OUT; SCASB; STOSB; XLAT; 8-bit MUL, IMUL
AAA; AAD; AAS; DAA; DAS; IN; LODSB; XLAT; 8-bit DIV, IDIV

CWD; OUT; SCASW; STOSW; 8-bit DIV, IDIV; 16-bit MUL, IMUL
AAM: AAD; CBW; LODSW; 16-bit DIV, IDIV; 8-bit MUL, IMUL; low-word of 16-bit

Some variations of the following operations execute fastest, or take fewest opcode bytes when AX or AL is one of
the operands: ADC; ADD; AND; CMP; MOV; OR; SBB; SUB; TEST; XCHG; XOR
BX: Used as base register to form effective address of memory operands. With DS, points to lookup table used in XLAT.

CL: Used as counter for some forms of: RCL; RCR; ROL; ROR; SAL; SAR
Used as counter in LOOP; LOOPNE; LOOPE; REP; REPNE; REPE

CWD; high word of 16-bit MUL, IMUL

When the address of an input or output port is greater than FFH, DX must be used as an indirect pointer for IN

SI:  Points to source string for and is automatically altered by: CMPS; LODS; MOVS
Used as index register to form effective address of memory operands. Default Segment is DS.

DI: Points to destination string for and is automatically altered by: CMPS; MOVS; SCAS; STOS _ .
Used as index register to form effective address of memory operands. Default segment is DS, except in string

SP:  Points to the current location within the hardware stack. Affected by: CALL; INT; INTO; IRET; POP; POPF;

BP: Used as base register to form effective address of memory operands. Default segment is SS.

DS: Points to source segment of all string operations. Affected by LDS.

ES:  Points to destination segment of all string operations. Affected by LES:

SS:  Must clear interrupts (CLI) before altering this segment register.

Figure 2: Register Specialties
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points within the data segment. But for all string opera-
tions (MOVS, STOS, CMPS, and SCAS), the DI register
describes an offset within the extra segment (ES).

A stack is a data structure used to keep track of
temporary values quickly and efficiently. The SP and BP
registers are employed in conjunction with the 8088’s
hardware stack.

SP is the stack pointer. It automatically keeps track
of the current top of the stack, and it is manipulated
with the PUSH, POP, CALL, and RET opcodes and may
be initialized with a MOV opcode. Once it is initialized,
you usually don’t need to bother with it. It always points
to an address in the stack segment (SS).

The importance of understanding the
CPU flags cannot be stressed enough.

BP is called the base pointer. It is useful for access-
ing data on the stack, usually parameters that are being
passed to a subroutine. When an effective address is
formed using BP as the base register, the data is assumed
to be in the stack segment unless a segment override is
specified.

As I mentioned earlier, accessing a full megabyte of
memory with 16-bit pointers requires a segmented mem-
ory scheme. The 8088’s segment registers are the basis
upon which it operates. Whenever the 8088 calculates an
effective address to access memory, it does so in the con-
text of a memory paragraph specified by one of the seg-
ment registers.

Although it is quite useful to be able to break your
program into distinct code and data areas by using sepa-
rate segments for each, many programs simply initialize
all the segment registers to the same value. PC-DOS’s ex-
ternal commands (.COM programs) all make use of this
option. The .EXE programs created by the compilers and
the assembler produce code that normally defines sepa-
rate segments for the code, data, and stack of their out-
put programs.

The segment registers don’t “act” the same as the
general or index registers; they have a different role to
play. For one thing, you can’t ask the CPU to do any
arithmetic operations with a segment register as an oper-
and. Also, there is no way to place a value directly into a
segment register. You usually move the value into a gen-
eral register and then transfer it to the segment register.
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As with the other registers, the names of the seg-
ment registers have been chosen to reflect their main
function.

CS points to the start of the code segment. All the
opcodes that the CPU fetches and executes will be con-
tained in the current code segment. Programs may be
broken into several different code segments. You might
want your main program in one segment and all its sub-
routines in another.

DS is the data segment register. All program vari-
ables and arrays usually reside in the data segment. Ef-
fective addresses point within this segment, unless a
segment override is specified or BP is part of the calcula-
tion. String operations assume that the source address of
the string is somewhere in the data segment.

ES is called the extra segment register to which a
string will be transferred in a string move. String com-
parisons expect that one of the strings to compare is in
the extra segment. Whenever it is useful to be able to
point to an external segment (e.g., video memory), ES is
handy to have around.

SS defines the bottom of the stack segment. All data
pointed to by SP or BP are in this segment. Since the
stack grows downward (the more data PUSHed onto the
stack, the closer SP gets to absolute zero), SP will often
be initialized with a high value such as FFFOH.

Two special registers don’t fit in any of the pre-
viously mentioned categories. These two “other regis-
ters” are not manipulated in the same way as the rest of
the registers. Each is affected in predictable ways by the
execution of certain specialized opcodes.

[P is the instruction pointer, but unlike the other
pointer registers, you'll never use it to point to data. The
CPU uses it to keep track of the address of the opcode
that it is currently executing. Commands like JMP,
CALL, and RET affect IP by replacing its contents with
new addresses. The “short jumps” that result from the
JA, JB, JE, etc. are really arithmetic operations that the
CPU performs with IP. You will always specify a label
for the jump and allow the assembler to generate the cor-
rect offset. But it is interesting to note that the offset is a
8-bit signed number that is sign-extended and then
added to IP. This results in execution continuing at a
new address.

Flags is a 16-bit register containing 1-bit values that
describe the results of arithmetic and logical operations.
Every decision that your program makes is based on the
condition of these flags. A flag SET of true means that it
has a value of 1; when RESET, cleared, or false, it is
zero. :

8088 Flags

The importance of understanding the CPU flags cannot
be stressed enough. The only way to make a decision in
an assembly language program is to do an arithmetic or
bit-logic operation, test the flags, and then force execu-
tion to the desired branch of the program.
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Each CPU flag has its own name and role. Because
of their importance, I'm going to discuss each indi-
vidually as well as in selected combinations. Although I
haven’t started discussing the 8088 instruction set, I'll be
mentioning some opcodes by name. You might want to
review this section after acquainting yourself with the
opcodes. I'll also mention the two-letter abbreviations
that DEBUG uses when it displays the value of the flags
register.

The CPU flags can be subdivided into two groups.
Some flags are controlled by the program in order to af-
fect the way the CPU operates. Others are altered by the
CPU to reflect the status of the results of arithmetic and
logical operations.

Processor Control Flags

‘DF “Direction Flag” UP=0 DN =1’ affects the string
operations (MOVS, CMPS, SCAS, LODS, and STOS)
and automatically adjusts the string pointer registers (SI
and/or DI) after operating on the data. This flag deter-
mines the direction of that adjustment. When DF =UP,
the registers are incremented. Otherwise, the operation
goes backward from high addresses to lower addresses.
Set DF to DN (down or backwards) with STD.

Clear DF to UP (or forward) with CLD.

‘IF “Interrupt Flag” DI=0 EI =1 enables or disa-
bles maskable external interrupts. When IF is DI, the
CPU will take no notice of hardware interrupts (like the
keyboard or timer interrupts). This means that the CPU
will pay full attention to your code—it won’t pause to
perform “background tasks.” This flag is often cleared

Perhaps the trickiest part of
assembler programming is learning
how to direct the flow of your
program.

when timing considerations are crucial or during the ex-
ecution of a hardware interrupt service routine. Note: in-
ternal (software) interrupts are always recognized.
Set IF to EI (enable interrupts) with STI.
Clear IF to DI (disable interrupts) with CLI.

If “TF “Trap Flag” ’ (not displayed by DEBUG), equals
1, then the CPU is in a special “debugging” state. After
each instruction is executed, an INT 1 occurs. This
allows a debugging program to single-step through a
program (even a ROM program). DEBUG uses this
function. Note: if you dump address 0000:0004, you
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will see the address of the single-step routine within
DEBUG that is executed after each instruction.

Set or clear TF by PUSHing the flags register
(PUSHF). Next, set or reset the 8th bit of the pushed
value and execute POPF to get the value back into the
flags register. The routine that handles INT 1 should ter-
minate with an IRET, which will restore flags, keeping
the trap active.

Arithmetic and Logical Result Flags

Perhaps the trickiest part of assembler programming is
learning how to direct the flow of your program. In
BASIC you can make a complex decision in one line of
code:

10 IFX<YOR(X=ZANDY>Z) THEN X=X+1ELSEY=Y+1

But this same decision in assembly language must be made
in several stages. To demonstrate the difference, the
following steps are close to what is needed in assembly
language:

10 IFX <Y THEN GOTO 100

20 IFX <> ZTHEN GOTO 200

30 IFY <= ZTHEN GOTO 200

100 LET X=X+1 ‘answer is TRUE
120 GOTO 300

200 LETY=Y+1 ‘answer is FALSE
300 ‘program continues ...

When you make a decision based on an arithmetic
operation (add, subtract, compare, etc.), you must know
whether the operands are signed or unsigned. For exam-
ple, when FFFFH is considered a signed number, its
value is -1, but as an unsigned number it is 65,535. Ob-
viously, in the former case FFFFH is less than zero, and
in the latter case it is greater.

You can’t get away with asking, “is this number less
than that number?” You must ask, “is this unsigned
number below that unsigned number?” or “is this signed
number less than that signed number?” To ask the cor-
rect question you’ll need to memorize two facts: un-
signed numbers are below, above, or equal; and signed
numbers are greater, less, or equal.

More to Come

[ have covered a great deal of material: the binary and
hex numbering systems, the two’s complement conven-
tion for representing signed integers, and the 8088 regis-
ters and the flags that are so essential to assembly
language programming. At times, I’ve gotten ahead of
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myself and mentioned parts of the 8088 instruction set,
but I've hardly grazed the surface of what the 8088 can
do or how to go about making it perform the miracles of
which it is capable.

If you are serious about learning 8088 assembler
programming, your best bet is to study several refer-
ences. What doesn’t seem clear in the first reading will
start to make sense later, after several authors have ex-
plained the same process in different ways. Also, several
of these concepts are difficult and complex. You will
often need to understand one concept before advancing
to another.

This article has covered the most basic concepts.

A future article in PC World will talk about the opcodes
and teach you to write a short program so you can get

You must carefully check your logic
before running an assembly language
programy; a single JB when you
meant JL can drive you crazy.

your feet wet with the Macro Assembler. I suggest that
you study the following books carefully: The IBM
Macro Assembler and The IBM Disk Operating System
by IBM; The 8086/8088 Primer by Stephen P. Morse
(Hayden Book Company, Rochelle Park, New Jersey,
1982); and the iAPX 86,88 Book by Intel Corp. (Reston
Publishing Co., Reston, Virginia, 1982).

This article has referred to the IBM Macro
Assembler. If you would like to avoid the $100 price
tag on that particular package, send a formatted disk
and return postage to David Whitman, Department of
Chemistry, Dartmouth College, Hanover, NH 03755,
603/643-2115. You will receive a copy of CHASM, an
8088 assembler written in BASIC. This is being dis-
tributed under the FREEWARE scheme. If you like the
program, send a $20 donation to the author.

Dan Rollins is a freelance programmer and technical
writer. Parts of this article will be adapted for bis forth-
coming book, IBM PC: 8088 Macro Assembler Pro-
gramming and are used by permission of the Macmillan
Publishing Co., Inc., copyright 1983, Dan Rollins.
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€ Hands On: Storage

Hard Disk Backup

Software and hardware techniques for backing up

your hard disk

Johnathan Sachs

Like putting money in the bank or
keeping a card up your sleeve, back-
ing up the data on a hard disk can
ensure that you don’t lose valuable in-
formation to system failures, power
outages, or human error. With fast
processing speeds and large amounts
of storage offered, many people are
catching on to the idea of using hard
disks to manage their growing data
bases.

Instead of a floppy disk drive’s 360
bytes of data, hard disks offer from 5
to 40 megabytes, and the systems
read and write about 20 times faster
than floppy disk drives. While some
people may think a few thousand
dollars for a hard disk is too much to
pay, the actual cost per byte of hard
disk storage can work out to less
than 25 percent of the per-byte cost
of a floppy disk drive.

However, the added capability of a
hard disk creates a new problem.
Backing up even a 5-megabyte hard
disk requires 14 floppy disks and
takes about 10 minutes, not counting
the time it takes to feed all the disks
into the drive. So how can you con-
veniently back up all that data?

The Software Solution

You can speed up the backup process
with two techniques that [ call differ-
ential and incremental. The differen-
tial technique works like this: after
making a full backup of the hard
disk, you make a number of subse-
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quent backups, each time copying all
the files that have changed since the
full backup was made. You continue
making differential backups of the
hard disk files until so many files have
changed that the backups become in-
conveniently large, taking almost as
much time and effort as making a

In version 2.00 of PC-
DOS, IBM introduced a
program called
BACKUP as part of the
software support for its

hard disk.

full backup. Then you make another
full backup of all your data and start
the process over.

With incremental backup, once the
full backup has been made, files are
backed up only when they change.
Unlike the differential technique, the
size of an incremental backup does
not grow with time. The time that
can pass before you have to make an-
other full backup is limited by the
number of incremental backups you
would have to restore to reconstruct
the entire contents of the hard disk.

Differential and incremental back-
ups work best if your hard disk holds
many small files, only a few of which
change frequently. If you keep infor-
mation on a large data base, you are
likely to have a few long files that
change frequently as you update the
data base. In this case differential and
incremental backups are nearly as
large as a full backup of the hard

disk.

Backup Programs

In version 2.00 of PC-DOS, IBM in-
troduced a program called BACKUP
as part of the software support for its
hard disk. The program requires two
parameters. The first defines the file
or files to be backed up and the sec-
ond specifies the disk drive on which
to make the backup. For example, to
copy all files on drive C (the hard
disk) onto a floppy disk in drive A,
you enter

C>BACKUP c: a:

BACKUP prompts you to insert a
disk in the target drive and press a
key. When you do so, the program
erases all files on the disk and starts
copying.

Because BACKUP erases every-
thing on the floppy disk to which it is
copying the hard disk files, you
shouldn’t use the same set of disks for
each backup. If a power failure oc-
curs or your system breaks down
while you are performing a backup,
the program can ruin your previous
backup before you have created a
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new one. Instead of using one set of
backup disks, you should develop a
system that uses at least two sets of
disks (sets A and B, for example).
Back up your data on set A one day
and on set B the next, and continue
alternating disks each day.

If BACKUP fills a disk before the
procedure is completed, it prompts
you to insert new disks as many
times as necessary. BACKUP writes
in a special format that enables it to

tell which files have been created or
modified by checking a bit in each
file’s directory entry. BACKUP turns
the bit on when it copies a file; when-
ever the file is modified, DOS turns
the bit off.

To create a backup that copies all
files changed since the last full
backup, you must know when the
last full backup was made. Suppose it
was made on May 1, 1983. To create
the incremental backup use /D:
C>BACKUP c: a:/d:5-2-1983
This means back up only files that

Eight-Inch Disk Drives

Several companies make 8-inch
disk drives that are more conven-
ient than IBM’s standard SVs-inch
drives for backing up hard disks.
The 8-inch drive is an older de-
sign than the 5Vi-inch drive, but it
can store more data on a disk—
up to 1.2 megabytes in double-
sided, double-density format.
Unlike §Y-inch disks, 8-inch
disks use a standard recording
format that almost all computers
accept. You can write an 8-inch
disk on almost any computer and
read it on almost any other com-
puter, at least at the bits and bytes

level. If the two computers do not
use the same operating system,
you must run a program that
translates files between one oper-
ating system’s directory format
and the other’s.

The standard 8-inch disk for-
mat is single-sided and single-den-
sity and records only about 250K
of'data per disk. Disks in this for-
mat are not useful for hard disk
backup purposes. Most modern
computers have alternate record-
ing modes that are nonstandard
but store two to four times as
much data per disk.

save files larger than a disk’s capacity.

Because of this format, you cannot
access backed-up files directly. When
you want to use your backed-up files,
you must copy them back to the hard
disk with the PC-DOS 2.00 program
RESTORE.

You can use BACKUP to make dif-
ferential and incremental backups. A
backup of files that have changed
since the last backup of any kind is
easy to make. Simply run BACKUP
with /M:

C>BACKUP c: a:/m

This means back up only files that

have been created or modified since
the previous backup. BACKUP can
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have been created or modified on or
after May 2, 1983. If the May 1
backup were done at the end of the
working day, the procedure would
copy every file that was modified
since then.

DOS 2.00 supports subdirectories
(those that reside in other directories
as though they were files), and
BACKUP normally backs up only
files in the current directory (the di-
rectory you're working on at the mo-
ment). However, you can back up
files from a family of directories with
/S, which means back up the files in
the current directory and all its sub-
directories. To back up an entire
disk, back up the disk’s root (main)
directory with /S.

Some other hard disk manufactur-
ers provide backup programs that are
different from IBM’s. Some programs
back up only the entire hard disk.
Others let you back up particular
files or groups of files (such as all files
named with the same extension),
making no provision for differential
or incremental backups.

A particularly complete, menu-
driven backup program comes with
Davong Systems hard disks. You can
use the program to back up and re-
store all or selected files on a disk.
The program also lists the contents
of a backup disk, much as the DOS
DIR command lists the files on a disk
and allows you to make full, differen-
tial, and incremental backups.

The Hardware Answer

One way to reduce the time required
to back up a hard disk is to copy
hard disk files onto a removable disk
cartridge. Removable disk cartridges
have long been available in the main-
frame and minicomputer world but
have only recently been introduced
for the IBM PC.

One advantage of removable disk
cartridges is that the backup soft-
ware can be much simpler than soft-
ware for floppy disks because the
removable disk is so fast that differ-
ential and incremental backups are
unnecessary. The backup program
simply makes a full backup of a hard
disk on the removable disk. The pro-
gram may even make a “volume
backup,” a copy of every part of the
hard disk, whether it holds data or
not, without suffering an undue
penalty in backup speed.

Genie Computer Corporation, one
of the earliest contenders in the re-
movable disk cartridge market, has
been shipping devices for the [BM
PC since late 1982. The company’s
flagship product is Genie § +35, a
hard disk subsystem (a hard disk
drive, a controller board, and a
power supply) with one fixed
Winchester drive and one removable
5Va-inch cartridge drive, each holding
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Device 5-inch Disk 8-inch Disk Disk Cartridge Ys-inch Tape Y2-inch Tape
Cartridge Reel
Capacity .36M 25M-1.2M SM-10M 10M—-40M 40M
Data Rate 10K /sec 10K /sec 500K /sec 20K-90K/sec 10K—=100K/sec
Typical $500 $1000-$3000 $1500-$3000 $1000-$2500 $3000-$8000
Device Cost
Typical $4-$8; $5-$10; $80-$100; $20-$30; $15-$20;
Media Cost $12-$25/M $4-$8/M $8-$20/M $.60-$2.50/M $.50M
Compatibility PC-to-PC only .25M tormat only no no yes
Comments Price does not Capacity & cost for
include adapter 2400-inch tape
card recorded at 1600
bytes/inch

Table 1: Hard Disk Backup Hardware Compared

also introduced a digital tape-only
unit for backing up IBM’s hard disk.

Davong Systems recently intro-
duced a digital tape cartridge drive,
the U620T, that records 18 mega-
bytes per cartridge. The drive at-
taches to Davong hard disk
subsystems, including those made be-
fore the U620T was announced.
Equipped with its own controller
board, the drive can be used to back
up an IBM hard disk or another man-
ufacturer’s hard disk.

Reel-to-Reel Tape

Another medium for hard disk
backup is Y2-inch-wide reel-to-reel
tape. This is the tape that large com-
puters have traditionally used for
high-capacity storage. One reel of
tape 2400 feet long can hold about
40 megabytes. Half-inch tape drives
have not caught on in the microcom-
puter world because they are clumsier
and more expensive than other
backup devices and do not offer sub-
stantially more speed or capacity.
They do use standard recording for-
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mats, however, enabling you to ex-
change tapes with most large
computer systems.

Two makers of Y2-inch tape sub-
systems for the PC are Innovative
Data Technology and Alloy Com-
puter Products. Both companies
make subsystems that can be used to
back up a PC hard disk or to enable
PC applications programs to read
and write reel-to-reel tapes from both
mainframes and personal computers.

Disk or Tape

The type of backup device that is
best for you depends, of course, on
the kind of backup features you need
(see Table 1).

For speed, removable disk car-
tridge drives are the clear winner.
They read and write at speeds com-
parable to hard disks, making them
faster than most tape backup devices.
For capacity, Va-inch tape comes in
first, with digital tape cartridges
next. Removable disk cartridges pro-
vide the least capacity, which means
that they may be an inconvenient
backup medium if you have a large-
capacity hard disk.

Removable disk cartridges let you
back up your hard disk file by file,
and you can have applications pro-
grams read files directly from the
backup disks if that suits your pur-
poses. Digital tape cartridges and Y2-
inch tape both require that you re-
store files to the hard disk before
using them, which may create prob-
lems if you need to access your
backup files often.

What about reliability? For makers
of removable disk cartridge devices,
this is a sensitive point. Many indus-
try experts criticize removable disk
cartridges for their vulnerability to
shock and contamination.

Digital tape cartridge drives and
Va-inch tape drives are more reliable
than removable disk cartridge drives.
Their combination of time-proven
designs and relatively simple mecha-
nisms give them an edge that will be
hard to beat. Although removable
disk cartridge technology is not new,
it has not been applied to microcom-
puters until now. Many of the drives
and cartridge designs in PC-compati-
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ble subsystems are new, and they may
have to mature a bit before they can
be trusted completely.

These facts don’t necessarily mean
that today’s removable disk car-
tridges are hazardous to your backup
procedures. “It’s a relative world,”
observes Jim Porter, publisher of
Disk Trend, an annual market study
of the disk drive industry. “They [the
new removable disk cartridges] will
be a lot better than the removable
cartridges that have been used in
business computers for many years.”
If they are less reliable than sealed,
dustproof hard drives, they are prob-
ably at least as reliable as the floppy
disk drives they replace.

The Future

Over the next few years we will
probably see removable disk and digi-
tal tape cartridge drives increase in
capacity as they come down in price.
Digital tape will maintain its capac-
ity advantage over removable disk

cartridges and will probably replace
removable disks as a backup medium
when cartridge tape drive prices drop
to a level that users can easily accept.
This trend will be reinforced by the
increasing storage capacities of hard
nonremovable disks, which will out-
run removable disks as they have out-
run floppy disks.

Cartridge disk and digital tape
drives will both become more reliable
as improved devices and media are
developed. Half-inch reel-to-reel tape
drives have been used longer than ei-
ther cartridge disks or digital tapes
and are likely to improve more slowly
than the newer media. Never com-
mon on microcomputers, they will
disappear from the backup device
market as removable tape cartridges
advance. At the same time, Y-inch
tape drives will be used more widely
for exchanging data with large com-
puters as microcomputers become
better able to process huge files.

Backup problems won’t go away as
long as hard disk capacities continue

Streaming and Nonstreaming Tape Drives

Tape drives come in two types:
streaming and nonstreaming. A
nonstreaming tape drive moves
the tape past the read/write head
each time the computer com-
mands it to read or write a rec-
ord. After performing the read or
write, the drive halts until it is
given another command.

A streaming tape drive moves
the tape past the read/write head
continuously. Once the tape starts
moving, the computer must sup-
ply data as fast as the drive can
write or accept data as fast as the
drive can read.

Since a streaming tape drive
does not have to be able to con-
trol tape motion rapidly and pre-
cisely, it is simpler, cheaper, and
more reliable than a nonstreaming
drive. A streaming tape drive is
well suited for backing up disks.
Since a hard disk is much faster
than a tape drive, a properly de-

signed backup program has no
trouble keeping up with the mov-
ing tape.

For operations other than
backup, a streaming drive is not
nearly as useful. Most programs
read and write at irregular times
and cannot cope with a streaming
drive’s need for a constant flow of
data. Although streaming drives
can be used to process records
one at a time, they do so slowly
and use tape inefficiently.

Most of the tape cartridge
drives available for the PC are
streaming drives. This reflects
their intended use as backup
devices.

Although streaming Y2-inch
reel-to-reel tape drives are avail-
able, many Y2-inch drives are of
the nonstreaming type. This re-
flects the mainframe custom of
using tape to store large files that
can be processed sequentially.

PC WORLD

to challenge the capabilities of re-
movable media devices. As new soft-
ware and hardware develops,
however, we can hope for better solu-
tions to tougher problems.

Jonathan Sachs is an independent

consultant living near San Francisco
who specializes in end user documen-
tation and text processing software
development.
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Half-inch tape subsystem
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Computer Products Division
12 Mercer Rd.

Natick, MA 01701
617/655-3900

Hard disk/tape cartridge subsystem
Tape cartridge subsystem

Davong Systems, Inc.

610 Palomar Ave.

Sunnyvale, CA 94086
408/734-4900

Genie S + 5 hardlremovable disk
subsystem

Genie fixed disk subsystem

Genie Computer Corporation

31125 Via Colinas #908
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213/991-6210

Fixed disk subsystem
IBM Corporation
Systems Products Division
P.O. Box 1328
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Tape cartridge subsystem
Half-inch tape subsystem
Innovative Data Technology
4060 Morena Blvd.

San Diego, CA 92117
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Hard disk/tape cartridge subsystem

Tape cartridge subsystem for IBM
fixed disk backup

Tallgrass Technologies Corporation

11667 W. 90th St.

Overland, KS 66214

913/492-6002
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modems, word processors, front-end
computers, and other exotic inter-
faces such as multidisk media readers
and optical character recognition
(OCR) scanners.

The PC World Story

The following describes how the
electronic office works at PC World,
from the moment an idea pops out of
a distant writer’s head onto the PC
keyboard to the final stages of past-
ing down camera-ready copy. Al-
though this article should be helpful
to anyone contemplating typesetting,
each job is unique, depending on the
method of interface, hardware, soft-
ware, and the product to be typeset.
Typesetting a monthly computer
magazine tends to be more complex
than typesetting a business report.
Either way, the customer should be
able to save money, improve ac-
curacy, and increase turnaround
time. Briefly, the system works like
this:

1. Writers input their stories on a
PC.

2. We receive telecommunicated
stories or disks in the mail.

3. If necessary, we run conversion
programs to prepare the text for
editing.

4. We edit the copy on PCs and on
paper copy.

S. A revised version of the story is
returned to the author for an ac-
curacy check and final changes.

6. A final text edit is done on a PC.
Copy is single-spaced, and justifica-
tion, soft hyphens, indents, tabs, and
other special effects are removed.

7. Another program converts inter-
mediate codes and untranslatable
characters into typesetting code.

8. Copy is coded manually with
formats and compositional codes and
is then checked for length.

9. Copy is telecommunicated to the
typesetters.

10. The typesetter’s front-end sys-
tem runs the copy through its trans-
lation table and sends it to the
phototypesetting machine that pro-
duces camera-ready copy.

178

Input and Edit
After an author has written an arti-
cle, there are a variety of ways to get
the story to PC World. Roughly 10
percent of our material still comes in
through the mail in manuscript form.
Book excerpts, for instance, are not
readily available on disk, and some
contributors don’t have access to a
computer. Another 65 percent of our
writers send disks (or disks accom-
panied by manuscripts). A growing
number of writers use modems; 25
percent of our copy is telecom-
municated.

Since most contributors writing
about the IBM PC have access to
one, a large measure of our com-

More and more type
shops are investing in
the future by purchasing
modems, word pro-
cessors, front-end com-
puters, and other exotic
interfaces.

patibility problems were immediately
eliminated. To further increase com-
patibility we use the popular Word-
Star program to edit text. However,
when we receive files created on an-
other word processing program, we
run the WS-DOS program (see *.*,
Vol. 1, No. 1) to prepare the text for
editing.

WS-DOS has two modes. The
DOS-to-WordStar converter initiates
a DOS file into the eccentricities of
WordStar and converts hard carriage
returns (ASCII 13) into soft returns
(ASCII 141), while leaving end-of-
paragraph returns intact. The other
WS-DOS mode (WordStar-to-DOS)
strips out the WordStar high-bit char-
acters and replaces them with their
low-bit equivalents. We use it when
we receive a file loaded with Word-

Star special print enhancements such
as boldface and underline.

Since the typesetting system at the
end of the electronic road will not
recognize these commands (nor com-
prehend the special effects com-
mands of any other word processing
program), they have to be replaced.
The user has the option of deleting
special print enhancement commands
or replacing them with our own in-
termediate codes. These codes were
developed as a convenient stepping
stone between word processing com-
mands and complex typesetting
codes. Underline (italics) can be re-
placed with << ... >> and boldface
is swapped with <<< ... >>>,
Program listings, which appear in a
different font, are marked with
<*..*> . There are also options to
strip superscripts, subscripts, and dot
commands. Many of our writers im-
plant these intermediate codes during
input, but when they don’t, we use
the converter.

Once we have received the copy
through the mail or by telecom-
munications, at least two editors re-
view the printout, and it is sent to
copy editing. Usually a story will re-
turn to a PC two or three times for
text editing before it is finally ready
to be telecommunicated to the
typesetter.

At one point we envisioned copy
editing directly on the screen, avoid-
ing paper altogether, but we came to
realize there were some good reasons
not to go completely electronic. First,
there is the problem of eye strain
from staring into a screen all day.
The intensity of copy editing work
requires more visual concentration
than other computer applications.
Second, it’s difficult to reorganize a
story and look at several different
parts at once when you can only see
half a page at a time. Finally, keeping
a good audit trail on an electronic
story without the benefit of paper is
difficult. We use an elaborate system
of monitoring editing changes to en-
sure that the language remains tech-
nically and gramatically correct.
Once a sentence is erased, it’s a pain
to have to search through a backup
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This would cause the following space
to disappear. So the now burgeoning
ZAP program was instructed to
search for any situation of a space
following a format call and put the
space inside the format.

Another problem existed with sin-
gle quotes. The typesetter’s front-end
system would not accept the PC’s
open single quote character. After
some testing, however, we discovered
that the typesetter’s system would au-
tomatically change a closed single
quote into an open one if there was a
space preceding it. It became neces-
sary to instruct ZAP to replace all

“open single quotes with closed single
quotes so that the typesetting soft-
ware could change them back again.

Some of these problems have since
been solved by the typesetters re-
programming their front-end sys-
tem’s software. However, it’s usually
easier for us to solve the problem on
ZAP. It is often a matter of our soft-
ware meeting their software halfway.

The ZAP program is still in transi-
tion. Little problems arise from time
to time. Although other interface
jobs might require fewer replace-
ments and modifications than are
listed on ZAP, certain conversions
will always be necessary. Without
ZAP the amount of time it would
take us to search and replace all the
untranslatable characters and nasty
situations would be prohibitive.

Indeed, a common method is to
leave this sort of trench work to the
typographers. Most type shops that
cater to telecommunications usually
have the technical personnel to deal
with these problems. We could have
asked our typesetters to write the
conversion program for us, but doing
it ourselves was faster and cheaper.

Coding Is Our Life

When we first met with the typeset-
ters, they explained that it was up to
us how much work we wanted to
take upon ourselves. They could pro-
vide different levels of service, from
handling all the coding themselves to
training us to be full-fledged typeset-
ters. We decided on a level of service

180

Format

Code Result

<UF1> Running head

<UF2> Title

<UF3> Subtitle

<UF4> By-line

<UF5> Bold subhead

Compo-

sitional

Code Result

<cfsai> Change font to Sabon italic
<cp8.5> Change point size to 8.5
<cl12> Change leading to 12 points
<cc20> Change column to 20 picas
<el12> Extra leading of 12 points
<rv24> Reverse leading 24 points

Figure 2: Sample Typographical Code

somewhere in between, although
closer to taking on the role of a type-
setter.

Doing your own coding can back-
fire if you attempt too much. Al-
though interfacing can provide a cost
savings of 30 percent or more, a se-
ries of coding blunders could cost
more than if you typeset conven-
tionally. The trick has been to handle
as much as possible ourselves without
taking on so much responsibility that
we risk making costly errors. If you
want to take on more of the coding
work, you need a type company will-
ing to teach you the fundamentals of
typography. One of the keys to our
success is that each side is willing to
admit its ignorance of the technology
of the other.

After the ZAP program has done
its best, we enter the file a final time
to code the story manually. For most
standard story categories the typeset-
ters have provided us with formats,
macro codes (usually 6 characters
long) that replace strings of composi-
tional code from 12 to 1200 charac-
ters in length (see Figure 2). We have
more than 80 of these formats to
keep track of and to place, and yet
not even these cover every possible
contingency in the magazine. We

have also learned some of the more
specific compositional codes to aug-
ment or replace formats in rare situa-
tions.

Although most font changes and
mnemonics have already been han-
dled by ZAP, we manually insert
code for the various pica widths,
heads, line-for-line material and other
spec changes such as captions, pull
quotes, and reference material (see
Figure 3). To save time on our end we
use Advanced Software Interface’s
Keynote program (see Burton Alper-
son’s “The PC in a New Key,” PC
World, Vol. 1, No. 1) to assign many
of the more common formats and
compositional strings to one or two
keystrokes.

Developing the formats and code
sequences has been an ongoing pro-
cess punctuated with tests, meetings,
and many phone calls. Although
most of our formats were written
during the first several weeks of pro-
duction, new specs keep cropping up.
If we plan to use the new specs again,
the typesetters write new formats
and we add them to our thick note-
book of mark-ups.

Some situations are so complex
that we leave the coding to our type-
setters. During the log-on sequence
before telecommunicating we usually
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send our file straight to composition,
not to be viewed by human eyes until
it pops out the other end as camera-
ready copy. However, if we are un-
sure of our coding, or if we’re so
completely befuddled that we have to
send uncoded keystrokes for the
typesetters to encode, we have the
option of sending the copy to be
viewed and edited on a typesetting
terminal. Sometimes we code as
much as we can and then mark the
trouble spots for the typesetters to
fix. Other times we send over hard
copy for the typesetter’s reference. It
is a flexible system.

Although we telecommunicate
about 95 percent of the magazine,
there is always some copy that has to
be set conventionally from man-
uscript, such as tables and figures
with tabular material. Most typeset-
ting systems will not recognize more
than one word processing space. Tabs
and indents must be formatted or
they disappear, and it’s extremely dif-
ficult to figure the space necessary to
line up tabular material.

Telecommunications

Every afternoon we telecommunicate
our zapped and coded stories across
town to the type shop. We use the
PC-Talk.1ll communications pro-
gram, a Hayes 1200 Smartmodem,
and a PC equipped with an AST
ComboCard. Other modems, soft-
ware, and communications boards

should accomplish the same result.
We transfer at 1200 baud, space par-
ity, 7 data bits, and 1 stop bit. These
parameters happen to be compatible
to both our systems. Always coordi-
nate your parameters with your type-
setter before attempting any trans-
mittals.

At the type shop the modem up-
loads the copy to the CCI front-end
system or to a terminal for review.
The CCI runs the copy through a

Always coordinate your
parameters with your
typesetter before
attempting any
transmittals.

translation table and performs such
conversions as changing two hyphens
into an em dash and replacing two
carriage returns with a new indented
paragraph. It makes line ending deci-
sions according to a built-in diction-
ary and runs a slave program on the
Merganthaler 202N phototypesetter
to instruct it how to set the copy.
After photocomposition, the copy
runs through a processor and turns
into the final product of a camera-
ready galley.

The galleys are then sent to the art
department at PC World. Normally
the galley is ready for paste-up the
first time (due in part to the in-
creased accuracy of keyboarding and
proofing our copy before it is tele-
communicated), but sometimes lines
or paragraphs need to be reset. This
is called the AC (author’s correction)
cycle.

The standard method is to send
these marked-up galleys back to the
typesetters and have them reopen the
file, correct the errors, and reset the
lines. Recently, we found that tele-
communicating these corrections can
often be less expensive than having
the typesetter reopen the file and cor-
rect the galley conventionally. This
usually involves the tedious chore of
writing the problem sections out of a
file, concatenating the pieces into a
new file, and resending the corrected
file. It is still cheaper than paying for
the overhead, the messengers, and the
cost of reopening an old file.

The Electronic Galley

We are only now beginning to ex-
plore a service called bidirectional
communications. This process allows
the typesetters to telecommunicate a
file back to us after it has been pre-
pared for typesetting. This “elec-
tronic galley” returns to us with the
line lengths and line breaks clearly
shown as well as with an indication
of the pica depth of the story (how

<ufll>LOCATE

BASIC
cursor.<gl>

display terminals

190<mc>ZS$SSEQINPUTS (1) <mc>

<ell2><uf8>When you run this program,
cursor remains as it was defined by the last LOCATE statement,
whether a program is running or not,

s 50 L2y L3<meH
for the monochrome display (or <uf48>LOCATE ,,,7 <mc>for the
color/graphics display) will return the cursor to normal. Or,
because BASIC redefines the cursor when loaded,
(with the SYSTEM command)

180<mc>PRINT "yields this cursor:";<mc>

<el24><cfsab><fi>Bad Vibes<fr><cfsa><ql>
<cfsai>Q.<em>Are cathode ray tubes
(VDTs)

(CRTs ),
and TVs,

you will see that the

until it is redefined.

vou may exit

and reload BASIC to normalize the

the screens of video
hazardous to our health?

Entering

Figure 3: Screendump of final coded text for this issue’s “The Help Screen”
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JETDRIVE $40

The only Electronic disk to work
on any memory board. Con-
tents restored after Cirl-Alt-Del.
Plus our famous JET (high-speed
file tfransfer) program.

WINDRIVE $40

Available for most Winchester
hard disk drive systems. Source
code permits adaptation and
customization. The only way to
have unlimited drive expansion
and disk-sharing.

JFORMAT-2 $40

The only way to go beyond
360 K on one diskette. Allows
for 24 different formats up to
2.5MB size.,

JRAM $800

The only memory board which
dllows more than 640K bytes
per system. 512K bytes con-
trolled by a hardware pager.
Includes the jetdrive program.

TALL TREE SYSTEMS
1036 Los Altos Avenue
Los Altos, CA 94022
(415) 941-5500
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much vertical space the story will
take up once it is typeset.)

At first we considered using
bidirectional communications after
every transmission, the idea being
that we could help the art depart-
ment in dummying the magazine by
giving them an indication of the line
breaks and pica lengths. Although
the line break information could be
helpful, the pica length is of no great
help since we already report our copy
length in house by checking the
amount of K (kilobytes) found on the
DOS disk directory (DIR) and con-
verting it to pica length. Due to the
volume and variety of articles we
process, we realized that it was not
worth the time and expense of tele-
communicating every story three
times. For larger jobs, however, such
as long reports or books, this service
might come in handy.

We did find one useful application
for this service. Some of our copy,
such as indexes and directories,
changes little from month to month.
Using bidirectional communications,
the typesetters can send the latest
version back to us. We can then make
any additions and/or deletions to this
running file and send it back the next
month without having to. reinput the
majority of the codes.

Interfacing without a Modem

You don’t necessarily have to tele-
communicate to save money on type-
setting bills. Some typesetters buy up
every word processor and computer
on the market so that they can be
disk compatible with their customers.
Others invest in media readers and
multidisk converters that can handle
almost every disk configuration on
the market. These machines are ex-
pensive, however, and are at the
mercy of a constantly changing hard-
ware technology.

Another riethod of typesetting in-
terface is the optical character recog-
nition (OCR) machine, a device that
scans a page of printed text and con-
verts the characters into type. The
current versions have limitations,
however, one of which is the diffi-
culty of scanning dot matrix type.

Whether these other interface
methods catch on depends on the
mdrketplace, and right now the mar-
ketplace points toward telecom-
munications—the main reason for
this is compatibility. Whereas OCRs
are dependent on legible hard copy
and disk interface methods are
plagued by a myriad of different disk

Telecommunications
reduces all data to

the same common
denominator of ASCII
conventions and serial
transmission.

sizes, drives, and sector configura-
tions, telecommunications reduces all
data to the same common denomina-
tor of ASCII conventions and serial
transmission. As computer use
spreads and modems drop in price
more and more interface clients will
send their text over the phone lines.
According to Lori Small, vice-pres-
ident of Design & Type, “Customers
are finding that the cost of a modem
can be recovered through the poten-
tial savings of interfacing.” Although
Design & Type has concentrated on
the telecommunications market, the
company does use some of the other
interface methods. Sometimes they
find a customer whose disks are com-
patible with the Osborne and Victor
9000 computers they use in-house.
Occasionally they send out conven-
tional paper text jobs to an OCR ser-
vice bureau that will scan, convert,
and telecommunicate the copy back
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REM Program CALSCR.BAS
REM Alan J. Fridlund,

REM Clear screen and s
KEY OFF: CLS

WIDTH 80

REM Paint screen.

FOR ROW=2 to 23

REM Alternate normal-

LOCATE ROW

FOR COLUMN = 1 TO 80

PRINT CHRS$(202);

NEXT COLUMN

NEXT ROW

REM Depress space bar
A$=INKEY$: IF A$§ = "

- to establish calibration screen.

1983.
et width to 80 columns.

and high-intensity rows.

IF ROW MOD 2=0 THEN COLOR 7,0 ELSE COLOR 15,0

to re-establish cursor.
" THEN END ELSE GOTO 160

Listing 1

release or the camera’s timer to trip
the shutter. This will avoid jarring
the camera and blurring the image on
the film.

Now for a neat trick. Most ex-
posure meters are averaging meters.
This means the meter assumes that
the scene it is measuring includes an
average mixture of dark and light
tones. If you were to set the exposure
using a screen on which all pixels
were illuminated, any shot of a typi-
cal display would look dark. On the
other hand, setting exposure time
based on a nearly dark screen might
overexpose the film on a typical dis-
play. So, our task is to take a reading
of the PC screen while it displays an
image that approximates the average
image the metering system assumes.

This process is simpler than you
might think; we can easily paint the
screen to achieve a calibration
standard. The BASIC program
(CALSCR.BAS) in Listing 1 will ac-
complish this. The effect of this pro-
gram is to paint the screen with the
ASCII character whose code is 202—
a display that happens to occupy
about the right area of screen space.
The IBM Monochrome Display ver-
sion should look like Figure 3. Notice
that alternate rows are set for normal
and high-intensity characters. This
allows for displays that may be com-
posed of a wide range of intensities
and saturations. Color screens should
be set using CALSCR.BAS to show

PC WORLD

alternating rows of normal and high-
intensity white characters. Calibra-
tion of the camera should then hold
for the palette of color and intensity
options.

Shooting

Load the program in Listing 1 and
adjust the PC display for a bright,
clear image (avoid excessive bright-
ness and consequent blooming of the

image) If your camera has an auto-
matic exposure mode, be sure it is
turned off and that you are in the
manual mode. Set an approximate
shutter speed in the range specified
previously and with the room lights
out set the lens aperture to the set-
ting indicated by your light meter.
The camera will then be set accu-
rately for any display. You may want
to bracket the shooting of each image

AARARRANARRAANAANAAN RN RSN RSN RARN SRR AR AR

URIMIR N SR T e N Ry

Figure 3: Photograph of screen created by program CALSCR.BAS (see
Listing 1), used for calibrating camera exposure parameters (exposure:
100 mm lens, 8 seconds at 3.5, lens approximately 4 feet from display)
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Hands On: Communications

The GIGO Eliminator

Some practical tips for avoiding mistakes and
mismatches in computer communications

Alfred Glossbrenner

This guide to communications trou-
bleshooting is excerpted from the
Complete Handbook of Personal
Computer Communications, recently
published by St. Martin’s Press.

GIGO (guy-go) is an old term that
stands for “garbage in/garbage out,”
and while it doesn’t apply precisely to
data communications, there may be
times when you will see garbage on
your screen. There may also be times
when incoming data does not appear
in the desired format, and there may
be times when two machines coupled
by a crossover, or null modem, cable
will apparently refuse to communi-
cate. The GIGO Eliminator is de-
signed to help you quickly identify
and correct any of these problems.

Most of the time your communica-
tion with data bases and on-line ser-
vices will be problem free, as long as
you are careful to set your system to
the baud rate, parity, word length,
and other protocols a given system
requires. If you do experience prob-
lems, the chances are that they are
the fault of either the data base’s
computers or of the packet-switching
network you are using. In either case,
there is nothing you can do about
them.

Problems are much more likely to
occur when you are trying to com-
municate with a friend or associate’s
computer, either over the telephone
or through a direct connection.
There are so many systems and so
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many software packages that it isn’t
possible to cover all of the variables.
But it is possible to present the major
ones and the “garbage” they
generate.

If you are having problems com-
municating with another system, the
first rule is: Don’t overlook the ob-
vious. Is your modem turned on? Is it
even plugged in? Is your printer out
of paper? Any of these obvious over-
sights can prevent your system from
working properly. And each is much
easier to solve than some of the more
exquisitely complex possibilities.

So before you automatically as-
sume that you have a real problem,
run down the following checklist.

Troubleshooting Checklist

1. Are all cables securely inserted? In
your system? In your modem? What
about the cable from your modem to
the phone jack?

2. Is one modem set to Originate and
the other set to Answer?

3. Is the modem turned on?

4. Is the printer cable properly in-
serted? Is the printer physically on
and in its on-line mode? Does it have
enough paper?

5. Have you loaded a particular
translation table and forgotten that it
is in the system?

6. If you are directly connecting two
systems, did you remember to use a
crossover, or null modem, cable?
Does the printout of the other system
match that of your own system? Are
you sure that each system is receiving

a ‘Clear to Send’ and a ‘Data Set
Ready’ signal? If not, you may have
to do a little rewiring of the cable.
If you can answer yes to each of
these questions and you still have a
problem, go on to the next part of
this section and see if you can find an
example of what you are seeing on
your screen. It’s important to be
aware, however, that if you do not
proceed methodically, you will end
up in a labyrinth of communications
parameters. This is why we suggest
following a few simple rules.

Rules of the Game

1. Write down the communications
parameters both you and your corres-
pondent are currently using.

2. Leave plenty of room on the paper
for notes on what happens when,
such as “when at even parity, this
happens....”

3. Hold one system constant. If possi-
ble, talk to the other person on the
phone and try to get both systems set
to the same parameters.

4. Be methodical. Try one setting and
make a note of what happens. Then
try the next setting, and make a
note, and so on.

5. Be patient. There is no substitute
for this ancient virtue when trying to
beat two systems into perfect com-
munication. When you feel yourself
getting frustrated, take a break.
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€ Hands On
Communications Problems and
Solutions
In each of the following problems,
we will assume that the same test
sentence is being used either by you
or by your correspondent. That sen-
tence is the classical example that in-
cludes every letter of the alphabet:
THE QUICK RED FOX JUMPS
OVER THE LAZY BROWN
DOG.

Problem 1

Your correspondent sends you the
test sentence and it appears on your
screen like this:

XXX (@ <XXXXXXXX

Your system is probably set at 1200
baud and the other system is set at
300. Make the change and have him
retransmit. Generally, any time either
of you get garbage characters like
this, it is because the two baud rates
do not match. This is true regardless
of what specific rates are involved.

Problem 2

You send or receive the test sentence
and either of you sees some of the
correct characters intermingled with
garbage characters, like this:

TH* *QUIC@##K$?RED

The problem probably lies with the
parity setting. Make sure that you
are both using odd, even, or no par-
ity. If you use no parity, be sure to set
your word length to eight instead of
seven.

Problem 3
Your correspondent sends you the
test sentence and any of the following
happen:
* Your screen goes blank except for
the blinking cursor.
* Question marks separated by spaces
appear randomly like this:
> %
’ ’
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On-Line Tips

1. If you find the sentences
you receive from a data base
or on-line service are wrap-
ping around and being split
up because they are too long
for your screen width, or if
you find that information is
coming into your system in
chunks containing more lines
than your screen can accom-
modate, the problem may lie
with the terminal specifica-
tions “on file” under your
name withthe particular
service.

CompuServe, Dow Jones
News/Retrieval, and the
PARTI section of The Source,
for example, all allow you to
specify how many characters
per line your screen can ac-
commodate and how many
lines per “page.” You may
have set these parameters long
ago and forgotten about
them, or you may never have

set them in the first place.
Check your manuals and call
Customer Service to ask about
this point.

2. To make a thorough test
of the settings you should use
when talking to another sys-
tem, prepare and record a file
containing the following:
THE QUICK RED FOX

JUMPS OVER THE LAZY

BROWN DOG.
the quick red fox jumps over

the lazy brown dog.
12345678910

Add any other characters
you can generate from your
keyboard. This file will thus
contain every visible character
you can generate. Use it as a
test file, sending it to your
correspondent after each
change you make. When all
the characters are received
correctly, you will know that
you've solved the problem.

* A few of the letters appear but are
widely separated on several lines all
across the screen and intermingled
with block graphic characters. (In the
example below, # stands for an un-
defined graphic character.)
H # U##

D# # S#
This is probably a word length or
character length problem. Have your
correspondent verify his word length
setting (7 or 8 bits) and make sure
that the two systems match.

K#

Problem 4

If you are having difficulty commu-
nicating at 1200 baud, try the follow-
ing settings or various combinations
thereof:

Baud: 1200

Parity: no parity

Word length: 8

Stop bits: 1 or 2

Different software and systems
have different requirements. So in
some cases, simply setting your sys-
tem to 1200 baud and using the stan-
dard settings for the other para-
meters may work quite well. In other
cases you may have to fiddle a bit.
Sending and receiving files directly
from disk at 1200 baud can also
cause problems if you don’t make
some adjustments. The problem has
to do with each computer’s internal
clock speed, but the technicalities
need not concern us here. The point
to remember is that a given com-
puter may not be fast enough to send
and display data at 1200 baud. If you
can, you should try to toggle off the
video display or disable the echo set-
ting—anything to keep the informa-
tion from being displayed on a
screen while it is being sent or re-
ceived. If you don’t do this, you may
find that you are losing data during
transmission.
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Problem 5

If each line you send overwrites the
previous line on your correspondent’s
screen or printer, one of two things
must happen. Either he must set his
system to generate an internal line-
feed after receiving each carriage re-
turn (ENTER) from you, or you
must send him a linefeed on each
carriage return.

This is a function of the software,
and most good programs automati-
cally send a linefeed each time they
send a carriage return code. If your
software does not include this fea-
ture, and if you can’t add a program-
ming patch yourself, you will have to
get new software.

Too many linefeeds can also cause
problems. For example, if your sys-
tem is adding a linefeed each time it
sees a carriage return, and if at the
same time your correspondent is
sending a linefeed on carriage return,
you are going to have too many
blank lines on your screen. The only
solution is for one of you to stop
sending an automatic linefeed on car-
riage return. And again, this is a
function of the software. Check your
manual to see how to disable this
feature.

There is no getting around the fact
that computer-to-computer commu-
nication is complex. But if you go at
it methodically and are careful to
take notes at each step, it is probably
fair to say that any two computer or
computerlike machines can be made
to communicate successfully.

Alfred Glossbrenner is a writer and
personal computer consultant who
went on-line to write this book when
he couldn’t find the information any-
where else.

Copyright 1983 by Alfred Glossbren-
ner. From the book The Complete
Handbook of Personal Computer
Communications and reprinted
through special arrangement with St.
Martin’s Press, 175 Fifth Ave., New
York, NY 10010.

PC WORLD

SureStroke’
Tomorrow’s Keyboard

The key!
you use today was
deliberately designed
for inefficiency. Nineteenth-
century inventors had to arrange
keys so using them would be unnatural
and awkward. Otherwise their mechanical
machines couldn't keep up with human fingers.

But today’s machines don't have those mechanical
limitations. And ANSI has just approved a simplified Dvor
keyboard. This keyboard of tomorrow has a different key layout, with the
most-used letters in the middle row. Key use is balanced between right and
left hands. You make fewer mistakes because the keyboard is designed for
natural ease and efficiency.

SureStroke equips your IBM PC for tomorrow's keyboard with press-on
letters and software to reset key locations. And most important, SureStroke
equips you with tools to make the transition from old keyboard to new: the
first learning manual geared to the new keyboard, learning software that's fun
to use, and listen-and-learn cassette.

If you've never learned to use a keyboard by touch, congratulate yourself.
Your mind is ready for the keyboard of tomorrow. With SureStroke, you'll be
using the new keyboard faster — up to four times faster than learning the old
keyboard would take.

If you're good at the old keyboard, you'll be great at the new one.
SureStroke gives you the full power of the new keyboard while you retain your
skill at the old.

We admit you won't see this new keyboard everywhere. In fact, you'll
probably be the first person you know to try it.

But you're used to trying out tomorrow. Try out SureStroke — today.

SureStroke for IBM PC with MS-DOS.
Money-back guarantee: If you're not satisfied, retumn SureStroke within 30 days for a full refund.

Name.

Address.

City. State Zip.

Send me SureStroke packages at $49.95 each, plus $3.95 shipping. Package includes conversion

software, press-on letters, leaming manual, learning software, and listen-and-leam cassette.
North Carolina residents must add $2.00 for 4% sales tax.

O MasterCard 0O Visa [ Check enclosed (allow two weeks)

Credit Card

Account #. Expiration Date.
Mail to: Or call: e

Seasoned Systems, Inc. tollfree Z—_SMNED
Dept. PCW -5 1-800/334-5531 —_—

mel S —GYSTEMS

Chapel Hill, NC 27514 919/967-5818.
IBM is a trademark of Intemational Business Machines Corp.
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FileMaster"
2.0

a high performance, low cost
data management system

Do you want:

* Organized Information
% Better utilization of your computer
* Easy to use programs

Do you need:

* A variety of data stored
* Several different reports from your data
% Customer Lists, Personnel Lists,

Client Lists

% All this without programming

With FileMaster:

* Create files with user defined

descriptions
— 32 files
— 36 fields
— 65 characters/alpha or

16 characters/numeric
Sort and/or Select records on any
field/fields
Select records with comprehensive
selection criteria
Print columnar reports
Print mailing labels
Subtotal and Total report columns
Print reports on screen or printer
Interchange DIF (VISICALC®) files

FileMaster can be used for a wide range of
applications. Ease of use features include
uncrowded screens and single character com-
mands. FileMaster's simplicity and function
provide performance and productivity.

All you need to Master information
on your IBM PC.

Minimum System — 96K, 80 Column CRT, 1 Diskette Drive (2 preferred)

Only $125.00

Trademark of Data Base Decisions

N. F. SYSTEMS, LTD.
P. 0. BOX 76363, ATLANTA, GA 30358
404-252-4146—DATA  404-252-3302—VOICE

Add $2.50 Postage & Handling
MASTERCARD/VISA

202

CATALOG AVAILABLE

y$% For the Family

and the IBM PC.

HOUSEHOLD AIDS a group of six programs

designed to organize and control paperwork for the entire
family. 4

HOUSEHOLD INVENTORY — 26 categories of posses-
1 sions. Totals by category including cost and current
value. Display/Print. Insurance companies love it!

VITAL RECORDS — keep lists of social security num-
bers, bank accounts, wills, credit cards, insurance,
etc. A must for everyone!

VCR INDEX — also could be used to keep track of
regular cassettes, or books. Unlimited tape numbers.

RESUME — keep it handy — keep it current. Keep
resumes for several family members

PERSONAL STATEMENT — keep available to print as
needed. Covers all topics. Works for any bank.

NAME/ADDRESS/PHONE — also, allows space for
children’s names and a miscellaneous field for birth-
days. Christmas cards, etc. Search on last name.

R
STOCK PORTFOLIO

Major Features:

— Enter Security Purchases/Sales
— Value Portfolio

— List Portfolio

— List Portfolio Transactions

— Create Year-End Tax Information

This user friendly program allows you to keep multiple port-
folios for you and your family. Use the power of the computer
to track your investments. All reports can be displayed on the
screen and/or printed on your printer. $39.95

GALAXY TREK Start somewhere in the Galaxy on your

tour of duty as Commander of the Starship Columbia. Your
mission is to seek and destroy the fleet of Megaton warships
before they conquer the United Federation of Planets. An
exciting game, featuring sounds and color (if you have a color
monitor, but not necessary for the game). Phaser Control,
Photon Torpedo Control, and the Columbia's own computer
are some of the many devices at your control. 96K. $29.95

'CARUS PROBE Your mission, should you decide to

take it, is as follows: Fly and land the Daedalus Space Probe to
the inner-most chamber of the Panamon Complex on the
planet Armitron. This will take you through many twisting
tunnels which you must navigate in order to succeed. Failure
means instant death. Your fuel supply is limited as you thrust
through the mountainous terrain headed for the landing pads.
An exciting game utilizing the monochrome display. $34.95

All use 1 disk and 40 or 80 character display. 64K except where noted.

D O AW N

N. F. SYSTEMS, LTD.
P. 0. BOX 76363, ATLANTA, GA 30358
404-252-4146—DATA  404-252-3302—VOICE

Add $2.50 Postage & Handling
MASTERCARD/VISA CATALOG AVAILABLE
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PC/FORTH"

Why you should try FORTH on your IBM® Personal Computer. ..

e FORTH is interactive and conversational like BASIC, but twenty times faster!

e FORTH’s performance is far superior to ordinary interpreted languages, and when
carefully tuned can approach the speed of equivalent assembly language programs.

e FORTH’s compiler includes constructs that support modular, structured programming.

e FORTH is largely written in itself and is highly portable (can you imagine a BASIC

interpreter written in BASIC?)

e FORTH includes a user-controlled virtual memory facility for program text and data.

e FORTH permits easy user definition of new data types and control structures.

PC/FORTH is available for PC-DOS, CP/M-86, and Concurrent CP/M® .

PC/FORTH is compatible with PC-DOS 2.0, the PC/XT, and all hard disks.

PCIFORIM™ ¢ ooc. taiueing $100.00

Includes interpreter/compiler with multi-
tasking and virtual memory management,
screen editor, assembler, debugging aids,
many demonstration programs, and 150
page manual. PC/FORTH uses standard disk
files for program and data storage.

PC/IFORTH+ ............. $250.00
Allows creation of FORTH programs up to 1
megabyte in size!

FORTH Cross-Compiler . ... $300.00
Used to produce dedicated disk or ROM
based applications. No license fee for com-
piled programs. Choose target micro-
processor from Z-80, 8080, 8086/88, 68000,
LSI-11, or 6502.

Extension packages

PC/TERM for Smartmodem .....
QTF + editor/text formatter .....
Software floating point .........
Intel 8087 support .............
Advanced color graphics .......
Interactive symbolic debugger. ..
PC/GEN custom character sets . . . .
Hierarchical file manager .......
B+ Tree index manager ........
B + Tree index and file manager . ..
Cross reference utility . .. .......

‘“Starting FORTH” tutorial . .

PC/FORTH requires 48 kbytes RAM and 1 disk drive. Cross-Compilers require 64 kbytes RAM. All software distributed on single-sided double
density soft sectored diskettes. Prices include shipping by first class mail or UPS within USA and Canada. California residents add appropriate
sales tax. When ordering, specify PC-DOS, CP/M-86“ , or Concurrent CP/M-86 please!

Laboratory Microsystems, Inc.

4147 Beethoven Street
Los Angeles, CA 90066

(213) 306-7412

IBM is a registered trademark of International Business Machines Corp.
CPI/M is a registered trademark of Digital Research, Inc.
PC/FORTH and PC/GEN are trademarks of Laboratory Microsystems, Inc.
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IN THE FLAT
WORLD OF
NETWORKING
THEREIS A

COLUMBUS.

We Know How You Felt, Columbus!

In 1492 most people were saying the world was flat.

They said, ""You'll fall off the edge if you go too far." But that
didn't stop you Columbus. You went ahead and discovered
America.

Today most people are saying, ‘‘file service...
feasible."'* They're even saying '‘operations like record locking
are not available.” ** But that hasn't stopped Novell, either.
Because we've gone ahead and discovered, designed, yes. ..
even built and shipped file servers that the less adventurous said
couldn't be built. And our file servers are up and running all
over America, (not to mention the rest of the world.)

Our Versatile Applied Server Technology (VAST) lets
multiple operating systems on multiple types of personal
computers share the same disk space and directories simul-

is just not

taneously.
And yes, all you other guys, record locking is

available . . .on the ShareNet/VAST system, anyway.

Discover the vast ShareNet Difference.

The trouble with the '‘civilized'" world of net-
working offered by our competitors is that they are
still thinking FLAT! They're still concentrating on the
hardware connection instead of the software that
makes that hardware function. Just like Columbus,

:
c@;

N\

NOVELL

Novell is the ONLY company that can offer you a VAST network-
ing difference. We're thinking round, you see.

Does choosing a network have you ‘‘on edge’?

Don't fall off the edge! If networking—we mean real
local area networking of numerous PC's, running multiple
operating systems without modification to ''off the shelf'' software,
having concurrent file sharing, default file locking, extensive
data security and more—sounds exciting to you, call us for a
demonstration so you can discover your options. ShareNet;
VAST will take you out of the ‘‘flat"’ bounded network world
and into the boundless universe of networks that work.

Explore Novell’s world!

Discover the vast ShareNet difference. You'll find out-of-
this-world performance at very down-to-earth prices.
ShareNet/ VAST is easy to use. All you have to do
is call us and we'll set sail on a course that solves
all your PC networking problems. Get on board

with the Columbus of networking. Novell, Inc.,

1170 North Industrial Park Drive, Orem, Utah 84057
801 226-8202 - 800 453-1267

*3Com Corp. in March Systems & Software, pg. 118
**3Com Corp. in March Systems & Software, pg. 119

Making networks work.
Our VAST difference.

Reader Service #128
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Statement

DATE:

l ACCOUNT NO: ]

|

Invoice

TERMS: { DATE OF INVOICE:

SHIP TO:

Purchase
Order

v S
E H
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o] T
R O
.
Job Estimate
DESCRIPTION: PROJECT:

JOB NO:

PO.NO:

BY: DATE:

CHECK:

PRELIMINARY COST ESTIMATE:

Business Form Processor

For use with Apple® and IBM® Personal Computers.

Computerize
without changing a thing.

To automate your business, don't change all your familiar business forms. Change to VersaForm.

VersaForm fills out your present forms very much the way you do. Only faster. And (if you'll pardon
the expression) more accurately. Why, it even prints on forms of your own design.

Then VersaForm stores this information. Alphabetically and numerically. Which means, you now
gave a dita base that can track your business. Product by product. Customer by customer. And month

y month.

Also, VersaForm prints the kind of reports that help manage your business, within today's tighter
profit margins. Like sales reports based on familiar information. Information that VersaForm tabulates,
automatically.

What's more, VersaForm automatically checks for errors. Something that doesn't happen when
people fill out forms manually.

Your people are familiar with your forms. So are your customers. Why change a good thing?

Form management is business management.
Another fine product from Applied Software Technology: 170 Knowles Drive, Los Gatos, Calif. 95030 (408) 370-2662
206 Reader Service #12
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£ Hands On: Languages

Go FORTH

A stack-oriented language for the PC that goes

beyond BASIC

Michael Ham

FORTH, a programming language
invented in the early *70s by Charles
Moore, can give programmers an al-
most mystical way of communicating
with their machines. Once you be-
come accustomed to the power of
FORTH and the ease with which it
melts problems away, you will have
difficulty returning to the crudities
and pain of BASIC, where the lan-
guage itself is part of the problem
rather than the solution.

Why are some programmers so at-
tracted to the FORTH language? The
answer is in the way the language
works. The basic unit of FORTH is
the word, an operational entity that
does one job, typically a simple job,
whenever its name is invoked in a
program. In other programming lan-
guages this type of entity is called a
command. FORTH comes with a va-
riety of predefined words, just as
BASIC comes with a variety of pre-
defined commands.

There is, however, an important
difference. In FORTH new words are
defined by combining previously de-
fined words. If ICOM and 2COM
are two FORTH words (whether al-
ready in the language or defined pre-
viously by the user), you can create a
new FORTH word, NEW.WORD, in
this way:

: NEW.WORD 1COM 2C0M
When executed NEW.WORD will
perform the operation of 1COM fol-
lowed by the operation of 2COM,
and NEW.WORD itself can be used
in the definition of other words.

PC WORLD

In another example, if you use a
color monitor on your PC, you may
prefer a display that uses green letters
on a black background. Rather than
attempt to remember the arbitrary
color codes, you could define the
FORTH words WHITE, RED,
GREEN, BLUE, and YELLOW that
would set the background to black
and the characters to the color
named. If you got tired of one color,
a one-word command would reset
the screen color.

Although FORTH words super-
ficially resemble the subroutines of
other languages, they are quite differ-
ent, primarily due to the ease with
which they are created and invoked.
They are easy to define and once de-
fined can be called up merely by
using their names (just as for the
primitive commands), so you can
create words that do very specific
jobs. FORTH is interactive, so new
words can be tested on the spot, and
because the words are simple, errors
can be spotted quickly and fixed eas-

ily. In other languages subroutines

are more cumbersome to define; they
tend to have more functions in them
that make them more difficult to test
and debug. They are also more cum-
bersome to invoke; compare the
FORTH command GREEN with
BASIC’s GOSUB 1175.

Another difference between words
and subroutines is the way in which
words may be used in different con-

texts: a word often becomes part of
the definition of another new word,
which in turn can be used in the defi-
nition of other words, and so on
through many levels. Tracing nested
subroutines through so many levels
would be next to impossible, but
each FORTH word is simple, so you
can be confident that it will do its job
reliably. Each step in a good FORTH
program is a small step, and the
writer (and reader) can readily verify
its correctness.

FORTH is interactive,

so new words can be
tested on the spot.

FORTH words are also self-con-
tained. Each word does its own job
and is not affected by the words
around it. DO loops, IF.. THEN
statements, and BEGIN...UNTIL
statements cannot straddle a word
boundary; they must be contained
within a word. The word is a little
sphere that encloses its own activity.

Stack Work

FORTH words communicate using
the stack. The stack is where words
get input parameters and where they
leave the results of their labors such
as true/false flags, numeric results,
and address locations.
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£ Hands On

Technically, the stack is a last-in,
first-out (LIFO) structure imple-
mented in software. As in a stack of
plates in a cafeteria, the newest entry
goes on top, and you can get to the
entries beneath it only by removing
what is on top of them. To help you
move things around on the stack,
FORTH provides a collection of
words to be used in stack work:
SWARP puts the second item on the
stack onto the top (it swaps the top
two items), ROT puts the third item
of the stack on top (it rotates the
stack), and DUP duplicates the top
item on the stack, so that it becomes
the top two items.

Besides the stack work words,
FORTH provides words that bring
items from memory to the stack
(fetch, written as (@) and a word
that moves items from the stack to
memory (store, written as !). FORTH
also provides several ways to derive
memory addresses from names. If
you define LIMIT as a variable, for
example, its job as a new FORTH
word is to put its own address on the
stack whenever its name is used. The
sequence ‘23 LIMIT " puts the num-
ber 23 at the address that LIMIT
placed on the stack. The word
NEW.LIMIT could be defined that
would set the limit:

: NEW.LIMIT LMt 1
NEW.LIMIT is easy to test, and in a
program it will operate in a clearly

predictable way: if a number has
been placed on the stack, NEW.
LIMIT will set that number as the
new limit by storing it in the variable
LIMIT.

FORTH words must observe stack
etiquette. When FORTH words are

- invoked and appear to do their jobs,

they often expect to find certain
items on the stack, and the program
must contain earlier words that have
left them there, in the correct order.
When its work is done, a word may
leave items on the stack for subse-
quent words to use, but the word is
expected to tidy up after itself and
leave the stack in the appropriate
“after” condition.

If a word is supposed to leave one
number on the stack, it must leave

Block 175 [16 :1]
0 ( The following application moves the cursor, given on the stack
1 the code number produced by the IBM PC's cursor-control keys.
2
3 A few words of explanation: CUR-POS is a byte array that,
4 in MMSFORTH, holds a variety of cursor parameters: the
5 character used for the cursor, its location, etc.
6 Position O of the array holds the current column number,
7 position 1 the current row number.
8
S The FORTH word DUP duplicates the top number on the stack;
10 C@ replaces the address on top of the stack with the byte at
11 that address. PTC places the cursor at the position given by
12 the top two numbers on the stack: column on top, row beneath.
13 An equal compare replaces the top two numbers on the stack
14 with a flag -- 1 for true or 0 for false. IF removes and
15 tests the flag; each IF must have a corresponding THEN. )
Block 176 [17 :1]
0 ( Bad definition )
bl
2 : MOVE.CUR DUP 167 = IF 0 O PTC
3
4 ELSE DUP 168 = IF CUR-POS 1+ C@ 1- DUP 0< IF DROP 24 THEN
5 CUR-POS C@ PTC
6
7 ELSE DUP 173 = IF CUR-POS 1+ C@ 1+ 25 MOD CUR-POS C@ PTC
8
9 ELSE DUP 170 = IF CUR-POS 1+ C@ CUR-POS C@ 1- DUP O«
10 IF DROP 79 THEN PTC
1
12 ELSE 171 = IF CUR-POS 1+ C@ CUR-POS C@ 1+ 80 MOD PTC
13
14 THEN THEN THEN THEN THEN ;
15
Listing 1
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only that number. If it leaves even one
extra number that no later word will
use or discard, then this careless
word could be invoked in a loop that
might run a million iterations, build-
ing the stack up a million numbers
high, enough to push through all the
memory and destroy the program. So
one important stack work word is
DROP. As its name implies, it wipes
out the top number on the stack.

In addition to the stack work
words, FORTH comes with the usual
collection of arithmetic words, logic
words, and control words. Any
words that you think the language
should have can be added at any
time. The words you add simply be-
come part of your own version of the

FORTH language.

Programming in FORTH

The object of programming, how-
ever, is not to learn or create lan-
guages, but to produce computer
programs that accomplish specific
tasks. Why is FORTH any better at
this than other languages?

First consider that any computer
program satisfies the definition of a
FORTH word—it does only one
thing, perhaps a complicated thing,
but just one thing. SuperCalc, for ex-
ample, does spreadsheets only. Of
course, if you look at any program,
you'll see that the one thing that it
does is actually made up of specific
subtasks. Each subtask does one part
of the overall job. For example, one
subtask might be to initialize arrays,
the second to collect the data, the

third to calculate the tables, and the
fourth to print them. Each subtask
could be thought of as a FORTH
word, and the program itself as one
word defined by using those four
words.

Each subtask in turn consists of
simpler subtasks, each with its own
specific job. Collecting the data, for
example, might involve four steps re-
peated for each datum: present a
question, get the response, accept or
reject the response according to cer-
tain edits, and update the arrays.
Each of these could be a FORTH
word.

After only a few such steps, you
know exactly how to define one of
these words in terms of previously
defined FORTH words. So you can

Block 177 [18 :1]

0 ( Better Definition Screen 1 of 2)

1.

2 s COL CUR-POS CQ@ ; ROW CUR-POS 1+ CQ@ ;
3

4 ( The following words add a T/F flag to the stack: n —— n f )
5 : HOME.KEY? DUP 167 = ; : UP.KEY? DUP 168 = ;
6 : LEFT.KEY? DUP 170 = ; : RT.KEY? DUP 171 = ;
7 : DOWN.KEY? DUP 173 = ; NEGATIVE? DUP 0¢< ;
8

9 ( The following words move the cursor, with wraparound. )
10 : HM 0 O PTC ;
11l :- UP ROW 1- NEGATIVE? IF DROP 24 THEN COL PTC ;
12 s RT ROW COL 1+ 80 MOD PTC ;
13 : LT ROW COL 1- NEGATIVE? IF DROP 79 THEN PTC ;
14 : DN ROW 1+ 25 MOD COL PTC ; w3
15

Block 178 [19 :1]

0O ( Better Definition Screen 2 of 2)

X

2 : HOME? HOME.KEY? IF HM THEN ;

3 ¢ UP? UP.KEY? IF UP THEN ;

4 : LEFT? LEFT.KEY? IF LT THEN ;

5 : RIGHT? RT.KEY? IF RT THEN ;

6 : DOWN? DOWN.KEY? IF DN THEN ;

7

g : MOVE.CUR HOME? UP? LEFT? RIGHT? DOWN? DROP -
10

i

12

13

14

15

PC WORLD

209



DOUBLE

EXPANSION
CAPACITY

your

IBM PC:

[0 Brings system total to ten slots
[0 Six expansion slots plus power supply

[0 No special addressing, part of PC
1/0 bus

[0 Compatible with all PC expansion
cards

[J No noise—no fan

An expansion chassis is a must for any-
one who needs to go behind the PC’s
minimum configuration. Simply plug the
I-Bus Six-Pac Expansion Chassis into one
slot of your PC—and you’ve doubled
your expansion slots from five to a total
of ten. There’s no special addressing or
software required. Cards plugged into the
Six-Pac perform exactly as if they were
in the main system unit.

And there’s plenty of power, too, be-
cause chances are your PC will run out of
power before it runs out of slots. The Six-
Pac’s 40W supply quietly powers its own
slots, with negligible power drawn from
the PC.

It’s only $695, including 18" shielded
interface cable (or $755 with a four-foot
cable). Call us today for all the details.

Call toll free:

(800) 382-4229
in California call (619) 569-0646

The |-Bus
Six-Pac
Expansion
hassis
I5u:

210

£ Hands On

define that word and use it as a com-
mand that can become part of other
words.

A major part of any programming
task is testing and debugging. As
noted above, the words are easy to
test because they are simple. Since
FORTH is interactive, you can use a

new word as soon as you define it:
place the input items that the word
expects on the stack, type in the
name of the word (which causes it to
execute), and then examine what it
did (what it left on the stack, what
values it stored in memory, and what
it printed). FORTH lets you build
and test programs one small step at a
time. Each bigger word is composed

How to Go FORTH

The best way to understand and
appreciate FORTH’s power and
attraction is to use it. The follow-
ing are some suppliers of FORTH
and FORTH-related materials.

The FORTH Interest Group
(P.O. Box 1105, San Carlos, CA
94070) publishes a journal on
various aspects of FORTH and its
applications. In addition, the
group provides some FORTH
packages at a modest cost. The
editor of the FORTH Interest
Group newsletter, Leo Brodie, is
also the author of an excellent in-
troductory text, Starting FORTH,
(Prentice-Hall, Englewood Cliffs,
New Jersey, 1982).

Mountain View Press (P.O. Box
4656, Mountain View, CA
94040) publishes a wide variety
of FORTH books and materials
and also sells a FORTH package
for the IBM PC. The package in-
cludes two supporting publica-
tions, Brodie’s Starting FORTH
and Mountain View Press’ invalu-
able All About FORTH, all for
$150. This version of FORTH,
like the FORTH packages sup-
plied by the FORTH Interest
Group, are in the public domain,
so you can readily share or sell
programs you have written.

MMSFORTH is a powerful
and fast FORTH for the IBM PC.

It is published by Miller Micro-
computer Services (61 Lake Shore
Rd., Natick, MA 01760).
MMSFORTH ($250) has many
words especially defined for the
PC that make it easy to take ad-
vantage of some of the PC’s spe-
cial capabilities.

All of the above FORTH pack-
ages are their own operating sys-
tem. A different approach was
used by Laboratory Microsystems
(4147 Beethoven St., Los Angeles,
CA 90066). Their version of
FORTH, PC/FORTH ($100), op-
erates under PC-DOS.

FORTH 32 from Quest Re-
search, Inc. (P.O. Box 2553,
Huntsville, AL 35804) runs under
PC-DOS except for the video por-
tions. It makes full use of IBM PC
memory by using a 32-bit ad-
dressing system. For $200 a com-
plete development system is
provided including a 400-page
self-teaching manual.

For people who learn better
from an instructor than from a
book, Inner Access Corporation
(517-K Marine View Ave., Bel-
mont, CA 94002) offers 5-day in-
tensive workshops on FORTH
fundamentals, FORTH tools and
applications, and advanced
FORTH.
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of parts already tested and known to
be correct; a program is built at each
level on the solid foundation of the
previous level.

When a new word is defined,
FORTH compiles it on the spot. This
feature allows immediate testing, and
it means that FORTH programs run
fast: they are compiled, not inter-
preted, and thus they are also
compact.

Words are named and called by
name, so you can pick names that
make the program easy to read and
easy to follow. Of course, FORTH
code can be written that is unreada-
ble. Block 176 in Listing 1 was writ-
ten by a programmer who was still
thinking in terms of traditional pro-
gramming, trying to do the entire job
in one long series of steps to be ex-
ecuted sequentially. One big word
does the whole job.

However, it is also possible to write
FORTH code that is easy to read.
The second programmer tackled the
job in better FORTH style by defin-
ing useful little words and naming
them so that the program will be
easy to read and maintain (see Block
177 and Block 178 in Listing 1).

No article can give you the feeling
for FORTH that you will get by actu-
ally writing a few FORTH programs.
There’s a strange sensation that
comes over you when you realize that
you have written an entire program
before you thought you were even
started. It’s like breaking a piece of
china—it’s in your hands and then,
before you know what’s happened,
it’s on the floor in tiny pieces. But the
FORTH programming experience is
the exact opposite: before you know
what’s happening, the tiny pieces
come together to make a functioning
whole. Get a FORTH package and
write a few programs in FORTH.
You may never go back to BASIC.

Michael Ham is an experienced pro-
grammer who is currently investigat-
ing microcomputer applications for
educational support services.
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ing spreadsheet pages together
All you need to go Sideways is
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Enjoy the RAMific

PDI464

Pure Data presents the unparalleled combination board

The PDI464 features six separate
functions — expansion memory, two
asynchronous serial channels, a real-time
clock, a disk emulator, and a print spooler.
Together with its high quality, the PDI1464
offers a price-performance ratio that is tough to
beat.

The memory section of the PDI464
provides up to 256KB of fully socketed
expansion memory with parity generation and
checking. Four memory sizes are available from
64 up to 256KB to meet a variety of needs.
Regardless of memory size ordered, each
PDI464 is tested with a full compliment of
256KB of memory to ensure trouble-free future
expansion. Disk-based memory diagnostics are
included which can test memory integrity and
report problems down to the chip level.

Two asynchronous serial channels are
provided which are completely compatible with
IBM serial channels. Each channel can be

" selected to reside at one of four addresses to
allow for future expansion. A unique feature is
provided which allows simple selection of data
terminal or data communication equipment
[DTE/DCE] configurations, thus eliminating the
need for special cables or null modems. Each
channel comes complete with a 6 foot RS-232
cable.

The Real-Time Clock section features
quartz-crystal control and lithium battery back-
up to ensure years of trouble-free operation.
The RTC features hours, minutes, seconds,

for your IBM'Personal Computer.

x
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=
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day-of-the-week, date, month, and year with
automatic leap year adjustment. Software is
provided to initialize system time and date
information automatically upon power-up.

p-Disk™, a disk-emulation package
provided with the PDI464 allows memory to be
treated as an ultra-fast disk drive. p-Disk™ can
be configured as a single or double-sided drive
and can appear as drive B, C, or D. p-Disk™
does not require modification or patching of the
BIOS or DOS files on system diskettes and is
fully compatible with IBM software and
diagnostics.

A background printer spooler is included
with the PDI464 which allows files to be
printed on a printer while other software is
being used in the foreground. The spooler
offers features such as menu-selectable
configuration, multiple copies, and upper
case options.

Comprehensive documentation is
provided with numerous illustrations to simplify
installation procedures. All documentation fits
neatly into existing 3-ring binders provided with
the Personal Computer.

Each PDI464 is “burnt-in” at elevated
temperatures and fully tested. Packaging
material provides protection from static and
mechanical shock during shipment to further
ensure reliability. The PDI464 is covered by a
one year limited warranty.

p-Disk™ is a trademark of Pure Data Ltd.
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ations of Pure Data.

PDI256

250KB Expansion Memory for your IBM Personal Computer.

O Configured as 4 banks of 64K bytes each
O Each 64K bank is individually addressable
and locatable on 64K byte boundaries
On-board parity generation and checking
Refresh is synchronized with Planar Memory
insuring present and future compatibility
Full speed, no wait-states
Intel 200 ns ceramic DRams are used
throughout
Active delay line incorporated for precise
refresh
Comprehensive installation and operation
manual provided
Source listing for exhaustive memory testing
included
O Extensive dynamic testing during burn-in.
Available in: 64KB [PDI 256-64];128KB
[PDI 256-28]; 192KB [PDI 256-92];
256KB [PDI 256-56]
O Field expandable up to 256K bytes
O Guaranteed for 1 full year, same-day service
O Nickel-plated bracket and card guide included

O 0 O oo goOo

Dealer Inquiries Welcome.

() PURE
@ DATALTD

950 Denison Street, Unit 17, Markham
® Ontario, Canada L3R 3K5 (416) 498-1616
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The PDI 256 provides up to 256 KB of
user memory with parity on a single
expansion board for the IBM Personal
Computer. Memory is organized as 4-64KB
memory banks, each bank can be set to
any 64K boundary within the 1 MB address

.space. Individual memory banks may also

be deselected. All address mappings are
made by DIP switch settings for easy
configuration. All RAM chips are socketed
to allow for easy memory add-on or
replacement. Memory refresh for PDI
series memory boards coincides with the
planar board’s refresh. No wait-states

are required for expansion memory
accesses. The PDI 256 is also available in
64, 128 and 192KB versions which are
easily upgraded in 64K steps to a maximum
capacity of 256KB.

*|BM Personal Computerisatrademarkof IBM Corp.

Pure Data products are available from ASAP
Computer Products Ltd., ComputerInnovations,
Computerland, Information Connection
ECOSEA Technologies Corp. and Compucentre.
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Hands On

Create the Menu Display

The first step in setting up the menu
system is to “draw” the menu on the
screen as you want it to appear and
save the image as a text file. Figure 2
shows a chart of the graphics charac-
ters that can be used to create the
menu. Also shown are the ASCII
character codes used to represent the
graphic characters.

You can use any text editor (e.g.,
the IBM Personal Editor or the
EDLIN line editor that comes with
DOS) to create the text file. Figure 1
contains the text file for the menu
screen. The top line can be formed
by using an Alt-201 character for the
left corner bracket, the Alt-205 char-
acter for the double horizontal line,
and the Alt-187 character for the up-
per-right corner. The double vertical
lines are created by the Alt-186 char-
acter. Alt-204 is the left end of the
fifth line, and Alt-185 is the right
end. Alt-200 is the bottom-left cor-
ner, and the Alt-188 is the bottom-
right corner.

A Batchwork Quilt

Format a new system disk and copy
the following DOS 2.00 files onto it:
CHKDSK.COM, EDLIN.COM,
MORE.COM, TREE.COM,
FIND.EXE, and SORT.EXE.

If you are using a hard disk system
such as the XT, make a directory
called MENU by typing MD MENU .
MD means make directory. After
creating MENU, move into the new
directory by typing CD MENU . You
may type in all of the following batch
files as they are shown here, but you
must substitute the command
CD\MENU for CD\ wherever it oc-
curs. Be sure you are in the MENU
directory before proceeding.

Copy the MENU.SCR screen file
from the scratch disk to your new
DOS disk and create a subdirectory
called MAIL. Type MD MAIL at the
system prompt. The first batch file
you should create is AUTO-

220

ASCII

179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198

I | 1 [ Sy [ B

Character Value

199 I+
200 L
201 =
202 4L
203 r
204 F
205 =
206 ar
207
208
209
210
211
212
213
214
215
216
217
218

LH#FIDIFE =4 F Ik

Figure 2: Extended ASCII Graphics Characters

Metastring Command

prompt $g

prompt $$

prompt $t (time)

prompt $d (date)

prompt $p (current directory)
prompt $n$g (default drive & >)
prompt $t$g (time & >)

prompt $d$_$t$g (two line prompt)

prompt WAITINGSg

Produces This Prompt

>

$
3:51:47.29
Tue 30183
A:\MAIL
A>
3:55:23.58>
Tue 3011983
3:58:34.30>
WAITING>

Figure 3: Metastrings in Prompt Command

EXEC.BAT. This is the file that the
system looks for and executes each
time it starts up. Type in the com-
mands as shown in Listing 1. Make
sure you press F6 and ENTER at the
end of the file. Do not type in the
comments shown in parentheses.
This file needs some explanation.
The command CD/MAIL moves to
the directory called MAIL, which
holds all the mail files as they are cre-
ated. You can write notes to yourself
or anyone else who uses the system

by selecting number 7 from the
menu. The line that reads ‘if not exist
*.mal’ looks in the mail subdirectory
to see if any mail files are present. If
there is mail, processing continues
with the next line, and the ‘You have
mail” message is displayed. If no mail
files are found, processing jumps to
the label :A which goes back to the
directory that contains the menu and
changes the prompt.
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http:3":58:34.30
http:TREE.COM
http:MORE.COM
http:EDLIN.COM
http:CHKDSK.COM

copy con:autoexec.bat

echo off

date

cls

type menu.scr

cd\mail

if not exist *.mal goto a
echo YOU HAVE MAIL
:a

echo off

cd\

p;gmpt ENTER SELECTION NUMBER [and criteria if required] $g
<F6>

Listing 1

copy con:menu.bat

echo off

prompt ENTER SELECTION NUMBER [and criteria if required] $g
cls

type menu.scr

<F6>

Listing 2

copy con:l.bat

echo off

cls

echo USING THE STAT COMMAND

echp =————————————— e ———

echo REQUIRED: You MUST specify a drive; a colon is not required.

echo OPTIONAL: Enter a file extension in CAPS to display particular files.
echo EXAMPLE: stat a BAT would display the status of all batch files on A:

copy con:stat.bat

echo off

prompt $n$g

cls

echo STATUS OF DISK IN DRIVE 31

echp ====mmme e e e e ———

vol %1:

chkdsk %1:

pause

cls

echo TREE STRUCTURE FOR DISK IN DRIVE 31

CONIQ: msim i mm o

echo NOTE: <Ctrl><NumLock> will stop scroll during this listing.
tree %1:

pause

cls :

echo DIRECTORY LISTING FOR DISK IN DRIVE %1 WITH EXTENSION OF %2
eChO ———— e e e e e
dir %1:*.%2/P

pause

echo off

cls

type menu.scr

prompt ENTER SELECTION NUMBER [and criteria if required] $g

<F6>

Listing 3
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Prompting Change, Changing
Prompts

The last line of the AUTOEXEC.BAT
file contains the new prompt com-
mand included in DOS 2.00.
PROMPT allows you to change the
system prompt (normally A>) to
anything you want. In this example,
the prompt is a comment. Special
“metastrings” can be embedded in
the prompt command in the form $¢
where ¢ is one of the strings listed in
Figure 3.

To try the AUTOEXEC.BAT file,
reboot the system and watch it go
through its paces. The menu is dis-
played on the screen, and the new
prompt appears at the bottom. The
prompt can be changed back to A>
(showing the default disk drive) by

typing PROMPT $n$g . At this point you
can create the batch file for selection
12 on the menu by typing the follow-
ing commands. Then you can use it
to stay out of trouble as you create
the rest of the menu system.
copy con:12.bat
echo off
prompt $n$g
cls
<F6>

Now any strange prompts you
create may be immediately returned
to normal by typing 12. This batch
file returns control to DOS and
doesn’t display a menu. You may
want to see the menu again later, so
you should create a batch file called
MENU.BAT (see Listing 2) that will
clear the screen and display the menu
at any time.

Selection 1 on the menu will re-
quire two batch files. File LBAT will
explain the use of the STAT.BAT
batch file. The STAT.BAT file will run
the CHKDSK (check disk) program
on the designated drive, display the
TREE structure, if any, and then dis-
play files with the specified extension.
Listing 3 contains the commands that
will create these two batch files.

Several familiar commands and
some new ones are used in the
STAT.BAT file. The VOL command
simply displays the volume label of
the disk, if any. TREE will display
the tree structures of any subdirecto-
ries on the disk.

Run the file by typing STAT A BAT.
The screen display should indicate
that the disk contains a directory
called MAIL and batch files called
AUTOEXEC, 1, 12, and STAT.

copy con:5.bat

echo off
prompt $p$g
cls

cd\mail
path \

echo

echo

pause

echo off

cls

cd\

type menu.scr

<F6>

CURRENT MAIL ON THIS DISK
for %$%a in (*.mal) do find "SUBJECT"

$%a

—————————————— END OF LIST-—-—==——=—==m=
echo To return to main menu:

prompt ENTER SELECTION NUMBER [and criteria if required] $g

Listing 4

copy con:6.bat

echo off

cls

prompt $p$g
cd\mail

dir %l.mal
more < %l.mal
pause

echo off

cls

cd\

type menu.scr

<F6>

prompt ENTER SELECTION NUMBER [and criteria if required] $g

Listing 5
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Type the following commands to
create the file for selection 2:

copy con:2.bat

echo off

prompt $n$g

cls

echo PLEASE WAIT

dir %!1: | sort >sort.dir

more < sort.dir

pause

echo off

cls

type menu.scr

prompt ENTER SELECTION NUMBER [and cri-
teria if required] $g

<F6>

File 2.BAT uses a set of commands

DIR | SORT >SORT.DIR

that sorts the directory and pipes the

result into the file SORT.DIR. The

MORE command then gets its data

from SORT.DIR. MORE is a new

DOS command that displays one full

screen of information and waits until

any key is pressed to display more.

The MORE command is similar to
TYPE, except that MORE causes the
screen display to pause.

Note that you may choose either
drive A or B. Typing B would execute
the command for drive B. A space
must be included after the B, but a
trailing colon is not required. The se-
lection 2 file can be edited to create
files for selection 3 and selection 4.
Simply copy the file A:2.BAT to
A:3.BAT using the copy command.
Then use EDLIN to go in and change
line number 5. Add /+25 after the
SORT command (as shown in the fol-
lowing set of commands) so that the
sort will be based on the date col-
umn, which starts with the 25th
character.

The following commands and
computer responses will be displayed
on the screen as you create the 3.BAT
file.
copy 2.bat 3.bat
| File(s) copied
edlin 3.bat
End of input file *5

S:#dir %1: | sort > sort.dir
S:*dir %1: | sort /425 > sort.dir
"€

The selection 4 batch file is exactly
like 2 and 3 except for line 5. Copy
file 3.BAT to file 4.BAT and use
EDLIN to change line 5 to
dir %1: '} find “%2” | sort >

sort.dir
The syntax for using this batch file
command is ‘4 d:3-01-83". Any drive
or date may be specified.

Selection § is the first file in the
MAIL section of the system. The file
S.BAT will move into the MAIL sub-
directory and search for all files with
the extension of MAL. It will search
for a line of text containing the word
SUBJECT in each file and display
that line once it’s found. When writ-
ing a mail file (selection 7), the user is
prompted to type the word SUBJECT
in uppercase letters on the first line of
the file. This insures a proper match
when the batch file searches for the
word. The SUBJECT line will pro-
vide a brief summary of each file.

copy con:7.bat

echo off
prompt $n$g
cls
echo
echo
echo
echo
echo
echo
echo
<F6>

WRITE MAIL

REQUIRED:

TYPE:

copy con:write.bat

echo off
cls
cd\mail
echo off
echo
echo
COPY CON: %1.MAL

cd\

echo off

els

type menu.scr

<F6>

word SUBJECT.

echo FILE WRITTEN TO DISK

The first line of every mail file must start with the
SUBJECT must be in all caps,
be followed by a description of the file.

"write filename" to begin.

————— Press <F6> then <Enter> to end and save the file.-—-—---
CURRENTLY WRITING FILE

prompt ENTER SELECTION NUMBER [and criteria if required] $g

and may

Listing 6
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copy con:8.bat

echo off

cls

cd\mail

erase %l.mal

echo FILE DELETED
cd\

echo off

cls

type menu.scr
prgmpt ENTER SELECTION NUMBER [and criteria if required] $g
<F6>

Listing 7

copy con:9.bat

echo off

cls

echo LOOKING IN PHONE LIST FOR: %1

find "%1" phone.lst

pause

echo off

cls

type menu.scr

prompt ENTER SELECTION NUMBER [and criteria if required] $g
<F6>

Listing 8

copy con:10.bat

echo off

cls

echo APPEND PHONE NUMBERS

echo —==—————————————————

echo **PRESS THE CAPS LOCK KEY!**

echo off

echo INSTRUCTIONS: - Type "L" to list the file. Add 1 to the last line number
echo and type the resulting number and "I" (for insert).

echo Add all the names and numbers you want. Then press

echo <Ctrl><Break> and "E" to end and save the file.

edlin phone.lst

echo PHONE NUMBER(S) APPENDED

echo off

L8

type menu.scr

prompt ENTER SELECTION NUMBER [and criteria if required] $g
<F6>

Listing 9
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Hands On

edlin bbstat

End of input file
*1,; 991

1:*Toryg 111. 36. .324 70 0
2s I Smith 229. 68. « 297 17 2 5
3: Porter 135; 36. « 267 7 2 5
4: Brummer 47. 124 +255 4 0 O
5: Herr 148. 36. . 243 73 0
6: Heranadez 236. 706 « 297 1g 1« L
7: Forsch 3T 9. . 243 20 O
8: Gonzalez 53 13 + 245 22 0
9: Hendrick 190. 49. .258 3 1 1l
10: Oberkfell 168. 48. . 286 61 0
11: Ramsey 113 37. « AT 52 ©
12: O. Smith 226. 59. .261 16 1 7
13: Tenace 31s 1384 .419 4 0 4
14: McGee 94. 23. .297 1 3 ©
15: Landrum 51 15, .294 L @& 2

Figure 1: Data File bbstat with Baseball Statistics

A>

edlin fort4.fort
End of input file
*1,991

].:*C*****************************************************
2: ¢ program example 1 %
3: ¢ "
4: ¢ This program reads baseball statistics and prints *
5: ¢ them to screen *
6: »
7: ¢ Data Definitions »
8: ¢ 2y
9% € name name of the player--20 characters long %

10: e atbats the number of times at bat *
11z e hits number of hits b

123 @ avg batting average L
135 @ *

14: ¢ Input File is bbstat *
15: ¢ *

16: C*****************************************************
L7s PROGRAM statl

18: ©

19% CHARACTER*20 name

203 REAL atbats,hits,avg

21s @

22: ¢ OPEN(2, file='bbstat')

23z ©

24: READ(2,200) name,atbats,hits,avg

25: 200 FORMAT (a20, 3£10.2)

26: WRITE(*, 210) '

273 210 FORMAT(1lx, 'name',21x,'atbats', 5%, 'hits', 7x,

'avg'/1x)

28: WRITE(*,220) name,atbats,hits,avg

29 220 FORMAT (1x,a20,2f10.0,£10. 3)

30: STOP

3ils CLOSE (2)

32 END

Example 1: Single FORTRAN 77 Program with Input and Output
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A>fort4d
name

Iorg

A>

atbats hits

i B 1 36.

Stop - Program terminated.

avg

. 324

Figure 2: Output from Execution of Example 1

Each individual FORTRAN 77
statement has a few simple layout
rules. The first five columns of char-
acters are reserved for a FORTRAN
77 program statement number, State-
ment numbers are usually optional
and omitted; however, if you wish to
refer to that statement somewhere
else in the program, the statement
number must be used to label the
statement. Note that each FORMAT
statement has its own statement num-
ber. Statement numbers can be en-
tered anywhere in the first five
columns of a line. They must be
unique; the same statement number
cannot be used for two or more dif-
ferent statements in a FORTRAN 77
program.

Let’s get rid of the confusion be-
tween statement numbers and line
numbers. The line numbers are the
sequential numbers, starting at 1,
which appear to the left of the listing
of the program. They are always fol-
lowed by a colon. They are supplied
by the IBM Personal Computer line
editor (EDLIN) and are not part of
the program at all. They are there to
make the editing process for the file
easier. The editing process is required
for the initial entry and subsequent
changes for your program. They are
used by the line editor, EDLIN, only.

Another way of viewing statement
numbers is that they are labels which
permit other statements in the pro-
gram to refer to the labeled state-
ment. In Example 1 the READ
statement in line number 24 refer-
ences FORMAT statement 200 (line
number 25) and uses information in
the FORMAT statement to correctly
read data into the program.
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[n addition to the optional state-
ment number in columns 1-5, each
line in the program contains a state-
ment of the FORTRAN 77 language.
The statement itself appears in col-
umns 7-72 of each line; the statement
may begin in any column in the
range 7-72. This permits you to in-
dent statements and improve the
readability of your program. One
other point: blanks have no meaning
in the FORTRAN statement; one or
more blanks may appear anywhere in
the columns 7-72 and they will have
no effect on the statement.

If a FORTRAN statement does not
fit on one line, it may be continued
by placing a continuation indicator in
column 6 of the line on which the
statement is continued. An example
of this will appear later in the
chapter.

Now let us look at the specific se-
quence and purpose of the statements
that appear in Example 1. The first 16
lines of the program are COM-
MENT statements, signified by a ¢ in
column 1. These statements allow
you to document your program with
any messages you think might be
helpful in using the program now or
in the future. Comment statements
have no effect on the processing of
the program; they may appear any-
where within the program. They are
used here to give a brief description
of the program, to identify variable
names and meanings, and to indicate
the input file. Good programming
practice demands that documenta-

tion be included for future use of the
program. You will find them used
throughout the programming exam-
ples here to make the program itself
as self-explanatory as possible.

The first required statement is the
PROGRAM statement. It is used to
name the program—in this case, stat.
It is necessary to include this state-
ment at the beginning of each pro-
gram. Programs do not have to be
unique; in fact, I have used the same
program name throughout this chap-
ter. Only COMMENTSs may precede
the PROGRAM statement. The PRO-
GRAM statement appears on line
number 17.

The next two statements, the
CHARACTER and REAL state-
ments, declare the names we are
going to use to represent data in this
program. The statement ‘CHARAC-
TER#20 name’ establishes a data
item called ‘name’ (for player’s name)
and tells the computer that this name
can contain up to 20 alphanumeric
characters. I made the assumption
that no player’s name would be
longer than 20 letters. When the vari-
able ‘name’ is referred to in the pro-
gram, the program will assume that
it contains 20 letters and/or numbers.
The REAL statement establishes or
declares that the variables called at-
bats, hits, and avg will contain num-
bers and that those numbers may be
noninteger, i.e., they may contain or
be assigned a number with a frac-
tional part. When the REAL vari-
ables are referred to in the program,
the program assumes they are num-
bers and hence arithmetic operations
can be performed with them.
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Hands On

A>edlin fort5.fort

End of input file

*1,991
1:*C****ﬁ***t**********************t***********************
2: ¢ program example 2 :
3: e
4: ¢ This program reads baseball statistics, calculates *
5: ¢ batting averages, and prints the results. :
6: c
7: ¢ Data Definitions :
8: c
9 & name name of the player--20 characters long *
10z atbats the number of times at bat L
¥le € hits number of hits *
12¢ ¢ avg batting average o
13: ¢ ®
14: ¢ Input file is bbstat *
I5: ¢ *
16: C***f*i'k******t***t*t*************t*****************i***
173 PROGRAM statl
18 €
19: CHARACTER*20 name
20: REAL atbats,hits,avg
21 €
22: OPEN(2,file='bbstat')
23s <@
24: READ(2,200) name, atbats, hits
25¢ 200 FORMAT (a20, 3f10.2)
26: avg = hits/atbats
ks WRITE(*,210)
28: 210 FORMAT(1x, 'name', 21x, 'atbats', 5x, 'hits’',

7x, 'avg'/1lx

29: WRITE(*,220) name,atbats,hits,avg
30 220 FORMAT(1x,a20,2£f10.0,£10. 3)
31: STOP
32 CLOSE(2)
33 END

A>

Example 2: A Simple Calculation

The OPEN statement instructs the
computer to make a file, named
bbstat, to be prepared for reading or
writing. This file will contain the raw
statistics for the players. The OPEN
statement assigns the unit number 2
to the file bbstat. Unit numbers, not
the file’s name, are used to refer to
files in FORTRAN 77. Hence read-
ing of bbstat will be done by a

READ statement that refers to unit 2.

You do not need to open the output
file in this case, because the output
file is the display and is automatically
opened when the program begins ex-

232

ecution. The OPEN statement is the
first executable statement in this
program.

The COMMON, PROGRAM,
CHARACTER, and REAL state-
ments are called nonexecutable—
they specify information or declare
variables, but they are not part of the
processing logic of the program; they
may not be referred to by any state-
ment in the program. :

The next six statements are the
heart of this simple example. The
READ and WRITE statements cause
input and output to occur; data is
read in from the file, bbstat, and lines
of data are written to the Personal
Computer’s display device (and, op-
tionally, the printer).

The first READ, line number 24,
instructs the computer to read data
from unit 2 (bbstat). The data is spec-
ified by an iolist; in this case the iolist
is composed of four data elements or
variables: name, atbats, hits, and avg.
The READ statement also refers to a
FORMAT statment 200; this FOR-
MAT statement contains information
about the location of the four data el-
ements on the lines of the file, bbstat,
associated with unit 2. This FOR-
MAT information is required for
DOS FORTRAN; it is the only way
the program will be able to locate the
data on the input file lines. FORMAT

Volume 1, Number 5



A>fort5s

name atbats hits avg
Iorg 1 i 36. .324
Stop - Program terminated.

A>

Figure 3: Sample Run for Example 2

l:*C***********************************************************
2: ¢ program example 3 *
3s © *
4: ¢ This program reads baseball statistics, calculates *
5: ¢ batting and slugging averages, and prints results. ¥
6: ¢ =
7: ¢ Data Definitions *
8: ¢ *
9: @ name name of the player--20 characters long 2
10: ¢ atbats the number of times at bat %
11ls © hits number of hits %
12% @ avg batting average P~
13: e sing number of singles %
14: c doub number of doubles &
15: © trip number of triples ®
le: @ home number of homers *
17: € slug slugging average %
18: ¢ *
19: ¢ Input File is bbstat %
20: © %
21: C***********************************************************

222 PROGRAM statl

238 €

24: CHARACTER*20 name

25% REAL atbats,hits,avg,slug

26: INTEGER sing,doub,trip,home

27 @

28: OPEN(2,file='bbstat')

29z @

30: READ(2,200) name,atbats,hits,doub,trip,home

31: 200 FORMAT (a20,2f10.2,10x,31i2)

32: avg = hits/atbats

33 sing = hits-doub-trip-home

34: slug =(sing + 2*doub + 3*trip + 4*home)/atbats

35 WRITE(*,210)

36: 210 FORMAT(1x, 'name',21x,'atbats', 5x, 'hits', 3x,"'
sss/dd/tt/hh',

37 1 5x,'avg',4x,'slug'/1lx)

38: WRITE(*,220) name,atbats,hits,sing,doub,trip,home,
avg,slug

39: 220 FORMAT(1lx,420,2£10.0,3%,18,3(1x;12),3%,£5. 3, 3%x,£543)

40: CLOSE(2)

41: STOP

42: END

A>

Example 3: A More Complex Calculation

PC WORLD
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Hands On

edlin fort7.for

End of input file
*il. 5 991
-l:*C******************************************************
2: ¢ program example 4 %
3 @ *
4: ¢ This program reads baseball statistics,calculates *
5: ¢ batting and slugging averages, and prints results *
6: ¢ for a group of 15 players. *
3 @ ®
8: ¢ Data Definitions *
9 @ *
10s « name name of the player--20 characters long X
L1ls & atbats the number of times at bat *
2z @ hits number of hits ¥
13s @ avg batting average *
14: c sing number of singles ¥
159 & doub number of doubles ¥
16z € trip number of triples ®
17% © home number of homers %
18: @ slug slugging average ¥
19: ¢ *
20: ¢ Input File is bbstat %
213 *
22: C******************************************************
23 PROGRAM statl
24: c
253 CHARACTER*20 name
26 real atbats,hits,avg,slug
27z INTEGER sing,doub,trip,home
28: ¢
29: OPEN(2,file="'bbstat')
30
31: WRITE(*,210)
325 DO 20 i= 1,15
3% REAL(2,200,end=100) name,atbats,hits,DOub,
trip, home
34: 200 FORMAT(a20, 2£10.2,10x,312)
35 avg = hits/atbats
36: sing = hits-DOub-trip-home
37: slug =(sing + 2*DOub + 3*trip + 4*home)/atbats
38x 210 FORMAT(1lx, 'name',21x,'atbats',5x, 'hits', 3x,"'
sss/dd/tt/hh',
39: 1 5x, 'avg',4x, 'slug'/1x)
40: WRITE(*,220) name,atbats,hits,sing, DOoub,trip,
home,avg,slug
41: 220 FORMAT( 1x,a20, 2£10.0, 3%,13,3(1x,1i2), 3x,£5.3,
3x,£53)
42: 20 CONTINUE
43: 100 CLOSE(2)
44: STOP
45: END

A>

Example 4: Repetition by Count
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A>forté

name atbats hits

Iorg 111. 36.

Stop - Program terminated
A>

sss/dd/tt/hh avg

29 7 0 O .324

slug

. 387

Figure 4: Sample Run for Example 3

200 specifies that the four items will
be found as shown in Table 1.

The a20 item in the FORMAT
statement indicates that the ‘name’
data element will contain 20 alpha-
numeric characters; note the consis-
tency with the declaration of name in
the CHARACTER statement. The
3f10.2 item in the FORMAT state-
ment describes three data areas or
fields on the input line, each 10 col-
umns long and containing numeric
data.

The first WRITE statement causes
a line of output to be written to the
Personal Computer’s display; this is
indicated by the * in the WRITE
statement. Note that there is no iolist
for this WRITE. The only items to
be written are described in the ac-
companying FORMAT 210. The
WRITE results in a heading line
being put on the display. The items in
the FORMAT statement specify the
headings (those items in quotes) and
the spacing of the headings (the x
items). The second WRITE causes
the iolist to be displayed on the dis-
play under the appropriate heading;
some thought and planning had to be
done to get the headings and data
just right. The items in FORMAT
220 format or “typeset” the position
of the output data element on the
output line.

In this program only the first line
in the file, bbstat, is read and written
to the display. The other lines in
bbstat are not read at all. In addition,
not all the data in each record is

PC WORLD

read; the data on the details of the
hits (doubles, triples, etc.) and the
uniform number is ignored. This is
acceptable. The fields to read are
listed in the iolist and location on the
input line is defined by the FORMAT
statement. The other fields on the
bbstat lines are not affected or read
in at all. When the program is done
(after the second WRITE), it is neces-
sary to stop the program in an or-
derly fashion. In this case the file,
bbstat, is closed with the CLOSE(2)
statement. The program is then
stopped with the STOP statement.
The END statement only indicates

Data Name Found in Columns
name 1-20
atbats 21-30
hits 31-40
avg 41-50
Table 1

the last statement in the program,
stat; it is not executable (it cannot be
given a statement number and refer-
enced). It serves to signal the end of
the FORTRAN 77 language
statements.

Note that Example 1 also contains
the command calling EDLIN and
listing the program, which was stored
in a file FORT4.FOR. The execution
of this program can be requested
only after the program has been com-
piled; see the next section for a few
hints. Once compiled, the program is
executed by entering the execution

module’s name. The execution of Ex-
ample 1 is shown in Figure 2. If you
have not attempted a FORTRAN
program on the Personal Computer,
this example will be a good starting
point.

A Simple Calculation

Example 2 contains a small modifica-
tion to the first example. Since the
batting average (avg) can be calcu-
lated by dividing hits by atbats, there
is no need to read it in; in a real sit-
uation such a derived result would
usually not be made part of the data
base, but would be calculated when
needed.

One of the strengths of FOR-
TRAN 77 as a programming lan-
guage is its natural expression of
arithmetic formulas. In line number
26 of Example 2, there is a FOR-
TRAN 77 statement that looks very
much like the formula we might
write algebraically to describe the
calculation of avg. This statement is
called an ASSIGNMENT statement;
it causes the calculation to the right
of the equal sign to be performed and
then stores the numeric results of the
calculation in the data element to the
left of the equal sign. The equal sign
carries a different meaning in FOR-
TRAN 77 than it does in algebra. In
FORTRAN 77 it merely represents
another operation—the assignment
operation; here the value of the data
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Hands On

*1,991

2¢

OWO~NOU b W

10:
11
245
13:
14:
Ji5%
16:
17:
18:
19:
20%
21:
223
23%
24:
25:
26:
27:

30:

44

50

A>

edlin fort8.for
End of input file

Jo*cxdkkkkkhkkkhhhhdhhhhhhhdhhhhdhhhhhdbdhhbhdh bk hhrrhdhddx

c program example 5

C
C
c
C
C
c
C
(o]
C
C
C
a
e
C
C
<
C
C
C
e

(o]

230

240
200

210

220
20
100

name
atba
hits
avg

sing
doub
trip
home
slug
npla

This program reads baseball statistics, calculates
batting and slugging averages, and prints results
for a group of 15 players.

Data Definitions

*
*
*
*
*
*
*
*
name of the player--20 characters long ¥

ts the number of times at bat %
number of hits *
batting average %
number of singles *
number of doubles *
number of triples *
number of homers %
slugging average *

Yy number of players--entered interactively *
*

*

*

*

Input File is bbstat

dhkhkkhkhkdkhkhkhkhhkhhkhkhkhkhkhhhhkhhhhhhbhhhhhhkhhhrhhhhdhdhhhhkhhkhhkk

PROGRAM statl

CHARACTER*20 name
REAL atbats,hts,avg,slug
INTEGER sing,doub,trip,home,nplay

OPEN(2, file='bbstat"')

WRITE(*,230)
FORMAT(1x,'enter number of players-2 digit integer...'\)
READ(*,240) nplay
FORMAT(1i2)
WRITE(*, 210)
DO 20 i = 1,nplay
READ(2, 200,end=100) name,atbats,hits,doub,trip,home
FORMAT(a20, 2£10.2, 10x, 312)
avg = hits/atbats
sing = hits-doub-trip-home
slug =(sing + 2*doub + 3*trip + 4*home)/atbats
FORMAT(1x,'name',21x, 'atbats', 5x, 'hits"', 3%, 'sss/dd/tt/hh",
5x, 'avg', 4%, 'slug'/1x)
WRITE(*,220) name,atbats,hits,sing,doub,trip,home,avg,slug
FORMAT(1x,a20,2£10.0,3x,13,3(1x,i2),3%x,£f5.3, 3x, £5.3)
CONTINUE
CLOSE(2)
STOP
END

Example 5: Interactive Input
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element to the left of the equal sign
has its value changed. The sample
run of Example 2 is shown in Figure
3; it is identical to the output of Ex-
ample 1.

More Calculations and Input/
Output

In Example 3 we see two enhance-
ments. Let’s assume we want to have
both the batting average and the slug-
ging average. The latter is calculated
by dividing the total number of bases
a player has hit for by the times at
bat; here a single counts for one base,
a double for two, a triple for three,
and a homer for four bases. To carry
out the calculation of the slugging
average, we need additional data, i.e.,
the number of doubles, triples, and
homers. We can calculate the number
of singles and the total number of
hits from this data.

Take a moment to review Example
3. Note that the comments at the be-
ginning of the program have been
modified to reflect the additional
function of the program and to de-
fine the new data elements or vari-
ables which are required to complete
the calculation. In line number 26 the
INTEGER statement is used to de-
clare variables that will be integers.
The variables cannot have a frac-
tional part; they must be whole num-
bers. In lines numbered 33 and 34
the number of singles and the slug-
ging averages are calculated. In line
number 34, the * is used to represent
the algebraic operation of multiplica-
tion; hence 2*doub means take the
value doub and multiply it by 2. No
change occurs to doub; its value is
just used for that part of the
calculation.

In lines numbered 36 and 37, there
is a FORMAT statement which is
longer than one line in the program.
The continuation line is identified by
alin column 6; actually any letter or
number would have worked, but
good practice is to label continuation
lines successively with 1, 2, 3, 4, etc.
In this FORMAT the labels for an ex-
panded output line are described.

PC WORLD

Variable Columns Field Definition
name 1-20 a20, 20 alphanumeric
characters
atbats 21-30 f10.2 a numeric value
hits 31-40 f10.2 a numeric value
doub 51-51 i2 an integer value
trip 53-54 i2 an integer value
homer 55-56 i2 an integer value
Table 2

The READ and associated FOR-
MAT, statement number 200, have
been modified to include the addi-
tional variables in the iolist. The
FORMAT statement indicates that
the layout of the input line is as
shown in Table 2.

Note that the FORMAT item 10x
is used to skip over the place on the
line where avg appears in the file
bbstat; we don’t need avg, but we
have to indicate that 10 spaces appear
between hits and doub. Note also
that we do not have to write i2 three
times (one time each for the three in-
tegers); instead we can enter 3i2.

Figure 4 shows the simple execu-
tion of Example 3.

There is one other item to discuss
in Example 3. The calculation of sing
and slug requires mixing integer and
real variables in the same numeric ex-
pression. In the calculation of slug
you find integer variables (sing, doub,
trip, and home), integer constants
(2,3,4), and a real divisor, atbats.
These expressions are called mixed-
mode expressions. They work cor-
rectly, but there are very specific rules
about how to mix them.

Repetition by Count
Suppose we wish to analyze all the
data in bbstat, not just the first line.
To do this we need to read in a
player’s data, perform the necessary
computations, then print out the re-
sults and read the next player’s data
and repeat the steps. Example 4 dem-
onstrates the technique for repeating
a number of FORTRAN 77
statements.

The repetition by count logical
construct is a special case of the DO-

WHILE construct. It permits the re-
petitive performance or execution of
a sequence of FORTRAN 77 state-
ments a specific number of times. In
FORTRAN 77 this construct is
called a DO loop. It is defined by a
DO statement at the beginning of the
loop and a CONTINUE statement at
the end of the loop. In Example 4 the
loop begins at line number 32 and
ends at line number 42.

The beginning of the loop is de-
fined by the DO statement that spec-
ifies the statement number of the
FORTRAN 77 statement at the end
of the loop and an index that deter-
mines the number of times the loop
will be executed. In this example the
end of the DO loop is statement
number 2 and the index runs from 1
to 15 and is incremented by 1 each
time through the loop. The DO loop
is terminated by the CONTINUE
statement, statement number 20, in
line number 42. This FORTRAN 77
statement causes no processing to oc-
cur; it holds the place at the end of
the loop.

The execution of Example 4 is
shown in Figure 5. Compare the out-
put with the input file bbstat and you
will see the repetitive processing of
the statements in the DO loop.

There is another modification in
Example 4. The READ statement has
been changed to include an END
clause. This END clause allows you
to automatically specify the process-
ing you want done when the READ
operation indicates that there is no
more data in the input file; this con-
dition is called an end-of-file condi-
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edlin fort9.for
End of input file
*1,991

l:*c**************'k*******************************************
2: ¢ program example 6 *
3 @ *
4: ¢ This program reads baseball statistics, calculates *
5: ¢ Dbatting average and prints results. s
6: ¢ Player stats are read in and stored in arrays and il
7: ¢ printed from arrays. *
83 © s
9: ¢ Data Definitions *
LeE 1€ *
13: e name name of the player--20 characters long *
123 .c atbats the number of times at bat *
13 & hits number of hits *
14: c avg batting average *
I'5% e these variables are arrays with dimension 15. %
16: c nplay the number of players in the file..15 maximum *
17: ¢ #
18: ¢ Input File is bbstat *
193 « *
20: c**********************************************************
203 PROGRAM statl

22z €

23is CHARACTER*20 name(15)

24: REAL atbats(15),hits(15),avg(1l5)

25 INTEGER nplay,i

26: ¢

27 OPEN (2, file='bbstat')

28: ¢

29: WRITE(*,230)

30: 230 FORMAT(1x, 'enter number of players-2 digits,15 max..'\)

8l READ(*,240) nplay

32: 240 FORMAT (1i2)

33y IF (nplay .le. 15) THEN

34: DO 20 i = 1,nplay

RIS READ(2,200,end=80) name(i),atbats(i),hits(1i)
36: 200 FORMAT (a20, 3f10. 2)

37: avg(i) = hits(i)/atbats(i)

38: 20 CONTINUE

39: WRITE(*,210)

40: 210 FORMAT(1x, 'name',21lx, 'atbats',5x, 'hits', 7x, 'avg'/1x)

41: DO 30 i = 1,nplay

42: WRITE(*,220) name(i),atbats(i),hits(i),avg(i)

43: FORMAT (1x,a20,2£10.0,£f10. 3)

44: 30 CONTINUE

45: ELSE

46: WRITE(*,250)

47: 250 FORMAT(1lx, 'number of players is too large--program stopped')

48: ENDIF

49: 80 CLOSE(2)

503 STOP

513 END

Example 6: IFFTHEN-ELSE and Arrays
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A>fort?7
name atbats hits sss/dd/tt/hh avg slug
Iorg 7 i 36. 29 7 © 0O .324 . 387
L. Smith 229. 68. 44 17 2 5 .297 .454
Porter 1355 36, 22 7 2 5 .267 .459
Brummer 47. 12. 8 4 0 0 .255 . 340
Herr 148. 36. 26 7 3 0 243 5 331
Heranadez 236. 70. 58 10 1 1 .297 . 360
Forsch 37s 9. 7 2 0 0 .243 .297
Gonzalez 53. 13, 9 2 2 0 .245 . 3568
Hendrick 190. 49. 34 3 1 11 .258 .458
Oberkfell 168. 48. 41 6 1 0 .286 «+ 333
Ramsey 113k 37 30 5 2 0 327 .407
O. Smith 226. 59. 35 16 1 7 =261 .434
Tenace 31. 13s 5 4 0 4 .419 . 935
McGee 94. 23 2 1 3 0 245 +319
Landrum 51. 18, 12 1 0 2 4294 .431
Stop - Program terminated.
A>

Figure 5: Sample Run for Example 4
A>fort8
enter number of players-2 digit integer...100
name atbats hits sss/dd/tt/hh avg slug
Iorg 111. 36. 29 7 0 O . 324 « 387
L. Smith 229. 68. 44 17 2 5 «297 .454
Porter 135, 36. 22 7 2 5 . 267 .459
Brummer 47. 12 8 4 0 O « 255 . 340
Herr 148. 36. 26 7 3 O . 243 +331
Heranadez 236. 70. 58 10 1 1 «297 .360
Forsch ‘37 9. 7 2 0 O . 243 « 297
Gonzalez 53x 13: 9 2 2 © . 245 +358
Hendrick 190. 49. 34 3 111 .258 .458
Oberkfell 168. 48. 41 6 1 O .286 s 333
Stop - Program terminated.
A>

Figure 6: Sample Run for Example 5

tion. When the end-of-file condition
is found on the input file (unit num-
ber 2, in this case), the program will
automatically branch to the statement
indicated in the END clause, state-
ment number 100. Without this
check, the program would stop ex-
ecution when the end-of-file condi-
tion occurs, preventing the orderly
closing of the input file, bbstat. It is
always good programming practice
to build in the checking feature.

PC WORLD

Interactive Input
You will find it very convenient to
communicate interactively with a
program while it is executing. The
examples used to this point read all
the data required from a file, bbstat,
on the diskette. Now we see an ex-
ample where the program asks us for
information while it is executing.
Suppose we want to specify the
number of players we wish to ana-
lyze; we could want § or 10, instead
of 1 or 15, as the previous examples
had presented. In fact, we want to be

able to change the number of players
each time we run the program. The
facility is built into Example 5.

The approach illustrated here
prompts the user of the program for
the number of players desired and
then uses this number to define the
upper limit of the index of the DO
loop and hence the number of repeti-
tions that occur. The prompt is writ-
ten to the display in line number 32;
this statement causes a message to be
printed to the display requesting that
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the user enter the number of players.
The message also gives the user the
required number of digits expected
for that number—in this case, a two-
digit number. The backslash (/) also
appears in the FORMAT statement
(number 230); this backslash allows
you to enter the number of players at
the end of the message line, not on
the next line. The READ statment in
line number 34 reads in the two-digit
number (i2), which is called nplay;
the unit in this READ is the key-

board, which is indicated in READ
by the unit number, *. The integer
variable nplay is then used as the up-
per limit on the index of the DO
statement.

The execution of Example S is
shown in Figure 6. The execution of
the program is begun by entering the
load module name, FORTS. Once ex-
ecution begins, the prompt request-
ing the number of players is printed
and my response (10) entered; I typed
10 and hit ENTER. The program
reads 10 into nplay and continues ex-
ecution, reading and printing the first

10 entries or records in bbstat. The
program is then terminated. You
must enter a two-digit number or the
program will end on an error. This is
a built-in constraint of the FOR-
TRAN 77 compiler. If you want to
print a number of players less than
10, you must type in a blank and the
one-digit number you want. So your
response to the prompt to analyze the
first five players would be to hit the
space bar, then the number 5, and fi-
nally the ENTER key. If I merely
typed S and hit ENTER, the pro-
gram would terminate on an error.

edlin fortlO. for
End of input file

*1,pp 991
1:*C****************************************************************
2: ¢ program example 7 T
3 e *
4: ¢ This program reads baseball statistics,calculates *
5: ¢ Dbatting average and prints results. *
6: ¢ Player stats are read in and stored in arrays and ®
7: ¢ sorted in descending order by average. The sorted list is *
8: ¢ printed from arrays. *
9: ¢ *

10: ¢ Data Definitions ¥

11: ¢ *

128 @ name name of the player--20 characters long ¥

133 @ atbats the number of times at bat *

14: c hits number of hits *

I5: i avg batting average *

16§ @ these variables are arrays with dimension 15. *

17 ¢ nplay the number of players in the file..15 maximum *

18: c tn,tatbat,thit and tavg are temporary variables used during *

19%-© the sort. *

20: c ®

2l1: ¢ Input File is bbstat %

22 i *

23: c****************************************************************

24: PROGRAM statl

253 @

26: CHARACTER*20 name(15),tn

27: REAL atbats(15),hits(15),avg(15),tatbat,thit,tavg

28: INTEGER i, j,nplay,m

29: ©

30: OPEN(2,file='bbstat')

3l: ¢

32: ¢ read player data

33¢ ©

34: WRITE(*, 230)

35: 230 FORMAT(1x, 'enter number of players-2 digits,15 max..'\)

36: READ(*,240) nplay

37: 240 FORMAT(12)

38: IF (nplay .gt. 15) THEN

39: DO 20 i = 1,nplay

40: READ(2,200,end=80) name(i),atbats(i),hits(i)

41: 200 FORMAT (a20, 3f10.2)

42: avg(i) = hits(i)/atbats(i)

43: 20 CONTINUE
240
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This does present a problem for in-
teractive computing, but if you are
careful to input the prescribed num-
ber of digits or characters, the pro-
gram will perform correctly.

The IF-THEN-ELSE Construct and
Arrays

Suppose we wanted to read all or a
portion of the data in bbstat into our
program at one time; this would
mean declaring enough variables to
hold player data for more than one
player. The examples used so far have

operated on one player’s data at a
time; now we wish to bring in data
on more than one player at the same
time. This is accomplished by declar-
ing arrays; arrays can be compared
with tables of data—all the data in a
given column refer to the same data
item and rows refer to different oc-
currences of the data.

To be specific, refer to the declara-
tion of ‘name’ in Example 6. Here,
following the declaration of name is
the number 15 in parentheses, indi-
cating that there can be 15 occur-
rences of name, one for each of the

players in bbstat. The specific occur-
rences are referred to by a number or
subscript for the array. Hence
name(1) would contain the first
player’s name (lorg) and name(15)
would contain Landrum. We can
read all the player data in at once and
then process it. The declaration of at-
bats and hits shows the same pattern;
atbats(1) and hits(1) would contain
the atbats and hits data for lorg. The
data item avg(1) would contain Iorg’s
batting average calculated by dividing
hits(1) by atbats(1); this calculation is
shown in line number 36.

44: c

45: c sort algorithm is bubble sort

46: c

47: DO 26 m = 1,nplay-1

48: i = nplay-m

49: DO 25 j = 1,1

50: IF (avg(j) .lt. avg(j+l)) THEN

51: tn = name(Jj)

52: name(j) = name(j+1)

53 name (j+1) = tn

54: tatbat = atbats(j)

55: atbats(j) = atbats(j+1)

56: atbats(j+1) = tatbat

57: thit = hits(3)

58: hits(j) = hits(j+1)

59: hits(j+1) = thit

60: tavg = avg(j) 2
61: avg(j) = avg(j+l)

62: avg(j+l) = tavg

63: ENDIF

64: 25 CONTINUE

65: 26 CONTINUE

66: C

67: c end of sort

68: c

69: c

70& ¢ print sorted player data

71z €

72 WRITE(*,210)

73: 210 FORMAT(1x, 'name', 21x, 'atbats',5x, 'hits', 7x, 'avg'/1x)
74: DO 30 i = 1,nplay

75: WRITE(*,220) name(i),atbats(i),hits(i),avg(i)
76: 220 FORMAT (1x,a20,2£f10.0,£10.3)

77 30 CONTINUE

78: ELSE

79: WRITE(*, 250)

80: 250 FORMAT(1x, 'number of players is too large--program terminated’')
81: CLOSE(2)

82: STOP

83: ENDIF

84: 80 WRITE(8,255)

85: 255 FORMAT(1x, 'end of file on bbstat--program stopped')
86: CLOSE(2)

87: STOP

88: END

Example 7: SORTing Data

PC WORLD
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Note that in Example 6 all the data
is read and then the headings printed
to the display, after which all the data
is written to the display. All input
and output operations refer explicitly
to the arrays. These arrays are some-
times referred to as subscripted
variables.

The output for one run of Example
6 is shown in Figure 7. It is the same
basic data as used in Figure 6, if you
wish to make comparison. For sim-

plicity I have not included the slug-
ging analysis in this example.

In Example 6 the [FFTHEN-ELSE
construct is used to guarantee that
the size of the arrays will not be ex-
ceeded; if we attempted to use
name(16), processing errors would re-
sult. As long as nplay is less than or
equal to 15, we can process the data
correctly and the THEN portion of
the construct allows for this. On the
other hand, if nplay is greater than
15, we want to bypass processing;
this is handled by the statements fol-

A>forto
enter number of players-2 digits, 15 max..1l0
name atbats hits avg
Iorg [ 36. .324
L. Smith 229. 68. «297
Porter 135 365 . 267
Brummer 47. 12. « 255
Herr 148. 36. . 243
Heranadez 236. 70. . 297
Forsch 374 9. .243
Gonzalez 53. 13. . 245
Hendrick 190. 49. .258
Oberkfell 168 48. .286
Stop - Program terminated.
A>

Figure 7: Sample Run for Example 6
A>fortlO
enter number of players-2 digits, 15 max..15
name atbats hits avg
Tenace 31. 13. .419
Ramsey 113. 37. + 327
Iorg 111, 36. .324
L. Smith 229. 68. «297
Heranadez 236. 705 « 297
Landrum 51. 15. .294
Oberkfell 168. 48. . 286
Porter 135. 36. <267
O. Smith 226. 595 « 261
Hendrick 190. 49. .258
Brummer 47. 12. + 255
Gonzalez 53 13 . 245
McGee 94. 23. . 245
Herr 148. 36. .243
Forsch 37. 9. . 243
Stop - Program terminated.
A>

Figure 8: Sample Run for Example 7

242

lowing the ELSE statement. The EN-
DIF defines the boundary for the IF-
THEN-ELSE construct and is a re-
quired part of it. The indentation of
the statements in the IFFTHEN-ELSE
construct is optional, but good prac-
tice; it emphasizes the two alternative
processing directions of the IF clause.

SORTing Player Data

Suppose we wanted to produce a list
of players sorted by batting average,
with the highest average at the top of
the list and the lowest at the bottom.
Since Example 6 was designed to
hold all the player data internally, all
we need to do is add a sort process
to the program. This modification is
shown in Example 7.

The algorithm for sorting the data
is called a bubble sort. The averages
are compared pairwise and adjacent
averages (and other player data) are
exchanged in order to move the
lowest player average to name(15), at-
bats(15), and hits(15). The lowest
average is bubbled to the bottom of
the arrays. So if avg(1) is small than
avg(2), all the data for players 1 and 2
are switched: name, atbats, hits, and
avg. Then the new avg(2) is com-
pared with avg(3) and the player data
switched if avg(2) is less than avg(3).
The process continues until the
player with the lowest average ap-
pears in position 15 in the name, at-
bats, hits, and avg arrays. The
process then proceeds to put the sec-
ond lowest average into position 14
and so on.

An interesting exercise is to modify
Example 7 by adding write state-
ments to the sort and watching the
migration of player data during the
sort process.

Figure 8 shows the listing for all
the players in the bbstat file; it was
produced by running Example 7 with
the number of players equal to 15.

Robert Rouse and Thomas Bugnitz
are affiliate faculty members of the
Department of Computer Science at
Washington University in St. Louis,
Missouri.
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| C-COMPILER.
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language and their specific operating environments—

all at a competitive price.
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C-COMPILER.
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Call us for the distributor nearest you. OEM’s should
contact us directly about their specific requirements.

Mark Williams Company,
1430 West Wrightwood, Chicago, Illinois 60614,
312/472-6659.
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TALL TREE SYSTEMS
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player will be waiting with the pad-
dle. The playfield is nearly square at
166 rows by 162 columns (all coordi-
nates are measured in pixels). The ex-
act dimensions are changeable, so
experiment with them. The playfield
is black, as that is the easiest back-
ground color on which to follow the
action. The area surrounding the
playfield is a solid color, the selection
of which is always a dilemma when
you are programming color graphics
on the IBM PC.

In medium-resolution graphics
there is a choice of two palettes. Pal-
ette 0, with red, green, and brown is
vivid on a high-quality monitor, but
all three colors look brownish on a
TV screen. Palette 1 has magenta,
white, and cyan, which are less strik-
ing but look better on a TV. For
Blockbuster we will use palette 0, but
feel free to alter the program to use
whichever palette and background
you prefer. The area surrounding the
playfield is supposed to be magenta,
but it appears as anything from pink
to deep red on the various displays.

The Bricks

Once the playfield is set, the bricks
can be placed on it. There are four
rows of eight bricks each, arrayed
about two-thirds of the way to the
top of the playfield. Each brick is 9
rows by 19 columns. There are no
rules regarding placement and sizing
of objects. The usual approach is to
use graph paper, a pencil, and a large
eraser to experiment. The upper edge
of the top row of bricks begins at
row 42, measured from the top of the
screen. Each brick is 4 rows below
the brick above and 2 columns from
each brick to the side. The bricks are
alternately magenta and cyan.

The Paddle
The paddle is a horizontal white line
21 columns wide in row 181 of the
screen. The paddle’s range of move-
ment is the full width of the playfield,
from column 80 to 241.

Although a joystick is an ideal pad-
dle controller, not all PC owners have
joysticks. Therefore, Blockbuster uses

PC WORLD

the keyboard to control the paddle,
even though keyboard control is not
as easy as a joystick. One method of
keyboard control involves moving the
paddle one unit each time a certain
key is pressed. Approximately 25
keystrokes are required to move the
paddle across the screen. Since the
PC keyboard doesn’t immediately re-
peat a key command (i.e., continually
send the same key command when
that key is held down), this method
would leave the player whacking re-
peatedly at the keyboard.

Handling the ball is the
most complex portion
of the program.

A better approach to keyboard-
controlled movement is to start the
paddle moving when a key is pressed
and to allow that movement to stop
only when another key is pressed or
the paddle reaches the edge of the
playfield. In Blockbuster the z key
starts the paddle moving left, the x
key stops it, and the ¢ key starts it
moving right. Of course, you may se-
lect other keys if these don’t appeal
to you.

The Ball

Handling the ball is the most com-
plex portion of the program, since
the ball interacts with all the ele-
ments previously discussed. Draw the
ball as a white circle of radius 2. The
ball starts on the left of the playfield,
below the bricks.

To create the impression that the
ball is moving, the program crases
the ball at its current location, adds
the ball’s coordinates an increment in
each of the x and y directions, and
then redraws the ball in the new loca-
tion. The x and y increments fully
describe the movement that the ball
makes and can be either positive or
negative for motion in all directions.

To determine if the ball has hit any
of the edges of the playfield, simply
compare coordinates. If the ball is at
row 80, for example, and tries to
move to the left, it has hit the left
edge; you must reverse the x incre-
ment of its direction.

Similarly, compare coordinates to
check if the ball has hit the paddle or
gone off the bottom of the screen. If
the ball reaches the paddle row, it ei-
ther hits the paddle or misses the
paddle and is lost. If the ball hits the
paddle, the y increment is set to move
the ball up, and the x increment is set
according to how close to the center
of the paddle the ball hit.

There is always the temptation to
let the computer carry out the same
movement every time, in this case to
bounce the ball off the paddle at the
same angle every time. Varying the
path of the ball as it bounces off the
paddle makes the game more interest-
ing and creates the impression that
the ball and paddle are real objects.
In reality, balls bounce with spin, so
we must create the illusion that this is
happening in our game as well. Small
touches like this make the game feel
right to players, even though they
may not know why they have that
feeling.

If the ball misses the paddle, re-
start it the same way you did at the
beginning of the game. The remain-
ing number of balls will be handled
in the program’s housekeeping
section.

Use the POINT function to check
whether the ball has hit a brick. If
the ball hasn’t hit any of the play-
field’s edges or the paddle, and if the
point where the center of the ball is
about to move is not black, then a
brick must have been hit. Disposing
of the brick is simple; PAINT it out,
starting at the point you just checked
with POINT.

In understanding the ball’s motion
and the collision checks, it’s impor-
tant to understand the nature of pro-
gram execution. While you, the game
designer, are trying to create the im-
pression of continuous action, you're
actually dealing with discrete, se-
quential events. Hence, in Blockbus-
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100
130

DEFINT A-Z:CLS:SCREEN 1, 0:COLOR 0,1
LINE(O0,0)-(319,199),2,BF:LINE(80,20)-(241,185),0,BF

Listing 1: Drawing the Playfield for Blockbuster

100
130
140

DEFINT A-Z:CLS:SCREEN 1,0:COLOR O,1
LINE(0,0)-(319,199),2,BF:LINE(80,20)-(241,185),0,BF

FOR I=0 TO 7:FOR J=0 TO 3:LINE(82+20*I,48+J*12)-STEP(18,8),
((I+J) MOD 2)+1,BF:NEXT J:NEXT I

Listing 2: Drawing the Bricks

100
130
140

160
190

200
210
270

DEFINT A-Z:CLS:SCREEN 1,0:COLOR O,1
LINE(0,0)-(319,199),2,BF:LINE(80,20)-(241,185),0,BF

FOR I=0 TO 7:FOR J=0 TO 3:LINE(82+20*I,48+J%*12)-STEP(18,8),

((I+J) MOD 2)+1,BF:NEXT J:NEXT I

PX=150: PXINC=0

AS$=INKEY$:IF A$="c" THEN PXINC=5 ELSE IF A$="z" THEN PXINC=-5

ELSE IF A$="x" THEN PXINC=0

OLDPX=PX: PX=PX+PXINC:IF PX<80 OR PX>221 THEN PX=OLDPX

LINE (OLDPX, 181 )-(OLDPX+20,181),0:LINE (PX,181)-(PX+20,181), 3:0LDPX=PX
GOTO 190

Listing 3: Moving the Paddle

100
110
120
130
140

160
170
180
190

200
210
220
230
240

250

260
270
280
290

DEFINT A-Z:CLS:SCREEN 1, 0:COLOR 0,1

CIRCLE(3,3),2,3:PAINT STEP(0,0),3

DIM BALL(10):GET(0,0)-(5,5),BALL
LINE(0,0)-(319,199),2,BF:LINE(80,20)-(241,185),0,BF

FOR I=0 TO 7:FOR J=0 TO 3:LINE(82+20*I,48+J*12)-STEP(18,8),
((I+J) MOD 2)+1,BF:NEXT J:NEXT I

PX=150: PXINC=0

REM *placekeeping line*
BX=80:BY=100:BXINC=4:BYINC=4:PUT(BX, BY),BALL

A$=INKEYS$:IF AS="c¢" THEN PXINC=5 ELSE IF AS$="z" THEN PXINC=-5
ELSE IF A$="x" THEN PXINC=0

OLDPX=PX:PX=PX+PXINC: IF PX<80 OR PX>221 THEN PX=0LDPX

LINE (OLDPX, 181)-(OLDPX+20,181),0:LINE (PX,181)-(PX+20,181), 3:0LDPX=PX
OLDBX=BX:BX=BX+BXINC: IF BX<80 OR BX>234 THEN BXINC=-BXINC:BX=BX+2*BXINC
OLDBY=BY:BY=BY+BYINC:IF BY<24 THEN BYINC=-BYINC:BY=BY+2*BYINC

IF BY>175 THEN IF BX<PX-5 OR BX>PX+20 THEN 280 ELSE BYINC=-BYINC:
BY=BY+2*BYINC : BXINC=(BX-PX)\2-4

PUT (OLDBX,OLDBY),BALL: IF POINT(BX+2,BY+2)=0 THEN GOTO 260 ELSE
PAINT (BX+2,BY+2), 0: BYINC=-BYINC:BY=BY+2 *BYINC

PUT (BX,BY),BALL

GOTO 190

REM *placekeeping line*

PUT (OLDBX,OLDBY),BALL:GOTO 170

Listing 4: Moving the Ball
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ter you know that any point not
black is a brick because you have al-
ready eliminated the possibility that
the point is the edge of the playfield
or the paddle. If the order of the
checks is reversed, the program won’t
work. Again, you must PAINT over
the brick after the ball is taken off
screen at the old location and before
the ball is drawn at the new location,
or you may PAINT the ball off as
well.

The discrete nature of video game
programming is one reason for doing
extensive game design before pro-
gramming; the events must be se-
quenced so that they interact
properly and without interference.
It’s impossible to replicate real-world
action perfectly, so use good design
to produce good illusion. Fortunate-
ly, fast action and the impression-
able eye often cover for a good deal
of imprecision.

Housekeeping
A game must have a beginning, an
end, and a scoring method. In Block-
buster the score is the number of
bricks hit, and the end comes when
three balls are lost or when all the
bricks are gone. You must keep track
of the number of bricks and balls.
The beginning of the game consists
of initializing and drawing the play-
field, bricks, paddle, and ball. Ini-
tializing the paddle and ball by
starting the ball aimed right at the
paddle makes the game easier to play.
If a player is confused or unprepared,
for example, the ball won’t be lost
immediately. Also, the ball bouncing
off the paddle makes the basic idea of
the game more readily apparent to
the novice.

Programming the Game

Now that Blockbuster is designed,
you can program it in BASIC. You
could just sit down with your specifi-
cations and start writing, but it’s
more productive to program a game
in modules (i.e., to write each section
in turn, thoroughly testing and de-
bugging it before proceeding to the
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next section). Modular program-
ming, especially important with large
programs, is casier to do with com-
piled languages or in assembly lan-
guage, but it can be applied in
Interpretive BASIC.

This game is programmed in five
steps, with a pause after each step to
test your progress to that stage.
These five steps correspond to the
five sections of the program: play-
field, bricks, paddle, ball, and house-
keeping. Before starting, note that
the program listings shown seem to
have gaps in the line numbering. For
example, the line numbers run 100,
130, 140, skipping 110 and 120. The
missing numbers are reserved for
lines dealing with later steps, such as
housekeeping. Also note that there
are many statements on each line,
which can make the program difficult
to read. As an interpreted language,
BASIC is not as fast as some other
languages, but it can run statements
faster if they’re on the same line.
Blockbuster uses multistatement lines
for greater speed. Similarly, there are
no comments in the listings because
BASIC wastes a surprising amount of
time when it encounters REM state-
ments and single-quote comments. In
general, however, commenting is a
very desirable programming practice.

Programming the Playfield

The program in Listing 1 sets up the
playfield. Line 100 clears the screen
and selects medium-resolution color
mode and palette 1 on a black back-
ground. Notice that the DEFINT
statement makes all variables inte-
gers. This is important in program-
ming games because BASIC works
with integers much more quickly
than with real numbers, particularly
for arithmetic operations. The first
LINE statement on line 130 colors
the entire screen magenta, while the
second LINE statement makes the
playfield area black. Run the pro-
gram to see the constructed playfield.

Programming the Bricks

Listing 2 draws the playfield and sets
up the bricks. In line 140 the
FOR...NEXT loop with the I variable
runs through the eight columns of
bricks, and the FOR...NEXT loop
with the J variable runs through the
four rows of bricks. The heart of line
140 is the LINE statement: the coor-
dinates for the upper-left corner of
each brick are calculated based on
the upper-left brick, which is at coor-
dinates 82,48. Each column is 20
dots wide, so the x coordinate of any
brick is 82 +1:20, where I is the col-
umn number of that brick. Similarly,
each row is 12 dots high, so the y co-
ordinate is 48 +J=12, where ] is the
column number of the brick.

For each brick the rectangle drawn
with the LINE statement is 19 col-
umns by 9 rows and is created with
the STEP command relative to the
upper-left corner of the brick. The
rectangle is filled in with alternating
blocks of magenta and cyan using the
MOD operator. The MOD function
finds the necessary values for the
LINE statement’s color parameter to
color in the bricks. If the formula
(I+]) produces an even number, then
the MOD 2 function, for example,
returns the value 0 if the formula
(I+]) produces an odd number, then
MOD 2 returns the value 1. Cyan
and magenta, however, are given the
values 1 and 2, respectively. To make
the MOD values 0 and 1 correspond
to the color values 1 and 2, the value
1 is added to the MOD value. In this
case the MOD 2 value of 0 indicates
the color cyan (color 1) and the
MOD 2 value of 1 indicates magenta
(color 2).

Run the program in Listing 2.
Notice that it simply adds line 140 to
the program in Listing 1.

Programming the Paddle
Now comes the action. The program
in Listing 3 initializes the paddle and
lets you move it back and forth. The
program also sets up the playfield
and the bricks.

Line 160 initializes the paddle’s x
coordinate, the variable PX. The
paddle’s y coordinate never changes,
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so a constant is used. To move the
paddle you need a loop that repeat-
edly executes the paddle movement
commands. If line 160 were inside
this loop, the paddle would con-
stantly be returned to its initial posi-
tion. Lines 190, 200, and 210 are the
paddle movement commands. Line
190 uses the INKEY$ command to
get keyboard input, if any, without
disturbing the screen. (Keystrokes
obtained with INKEY$ are not
shown on the screen.) If there is no
input, INKEY$ returns an empty
string. If the input is one of the three
movement keys—z, x, or ¢ (the keys
must be lowercase)—then action is
taken. The action is to set the vari-
able PXINC (the increment by which
the paddle moves) to -5 to move left,
0 to stop, or § to move right. Moving
the paddle at fewer than five dots at a
time produces slower motion, while
moving it at more than five dots pro-
duces jerky motion that’s difficult to
control.

Line 200 guards against the paddle
moving off the edge of the screen by
saving the current location in
OLDPX and then performing a trial
move of the paddle by adding the
paddle movement increment PXINC
to the current x coordinate. If the
new location is off either edge, it is
set back to the old location and no
move takes place.

Line 210 moves the paddle. (If PX
equals OLDPX, either because PX-
INC is 0 or because the edge has
been reached, then no move occurs.
Instead, the paddle is erased and
drawn again in precisely the same
spot.) The first LINE statement uses
OLDPX to erase the paddle at its old
location, and the second LINE state-
ment uses PX to draw the paddle at
its new location.

Line 270 loops back to perform
the paddle movement commands
again. The initialization in line 160 is
not reexecuted.

Run the program in Listing 3.
Notice that the paddle moves very
rapidly. This is to be expected, be-

cause the lines dealing with the ball’s
movement are not being executed
yet. These lines slow the action down
considerably. Also remember that
this program is an endless loop, so
use Crtl-Break to stop it.

Programming the Ball

The program in Listing 4 adds the
ball to what you've already created.
To program the ball, draw and ini-
tialize it, check for collisions with the
edges, paddle, and bricks, and then
move and redraw the ball.

The ball must first be drawn so
that it can be saved for future use.
Line 110 creates a white circle of ra-
dius 2, and line 120 uses the graphics
GET command to save the form of
the ball into the array variable BALL.

Line 180 sets the ball’s coordinates
(BX and BY) and motion (BXINC
and BYINC). BX and BY are set to
start the ball on the left side below
the bricks. BXINC and BYINC are
set initially to move the ball down
and to the right to intersect the pad-

100
110
120
130
140
((1+4J)
NBALLS=3:NBRKS=32
PX=150:PXINC=0

150
160
170

PRINT
180
190 A$=INKEYS$:IF A$="c"
200
210
220
230
240

250

PRINT
PUT (BX,BY),BALL
GOTO 190

NBALLS=NBALLS-1

260
270
280
290

BX=80:BY=100:BXINC=4:BYINC=4:PUT (BX, BY), BALL
THEN PXINC=5
ELSE IF A$="x" THEN PXINC=0
OLDPX=PX:PX=PX+PXINC:IF PX<80 OR PX>221 THEN PX=OLDPX
LINE (OLDPX, 181 )- (OLDPX+20, 181),0: LINE
OLDBX=BX:BX=BX+BXINC:IF BX<80 OR BX>234 THEN BXINC=-BXINC:BX=BX+2*BXINC
OLDBY=BY:BY=BY+BYINC:IF BY<24 THEN BYINC=-BYINC :BY=BY+2*BYINC

IF BY>175 THEN IF BX<PX-5 OR BX>PX+20 THEN 280 ELSE BYINC=-BYINC:
BY=BY+2*BYINC : BXINC=(BX-PX)\2-4
PUT (OLDBX, OLDBY) ,BALL: IF POINT (BX+2,BY+2)=0 THEN GOTO 260 ELSE

PAINT (BX+2, BY+2), 0: BYINC=-BYINC : BY=BY+2*BYINC:LOCATE 2, 20:
NBRKS=NBRKS-1:PRINT "Bricks left";NBRKS:IF NBRKS=0 THEN LOCATE 15, 13:
"YOU WON!!!!":END

DEFINT A-Z:CLS:SCREEN 1,0:COLOR O, 1
CIRCLE(3,3);2,3:PAINT STEP(0,0),3
DIM BALL(10):GET(0,0)-(5,5),BALL
LINE(0,0)-(319,199),2,BF:LINE(80,20)~(241,185),0,BF

FOR I=0 TO 7:FOR J=0 TO 3:LINE(82+20%*I,48+J*12)-STEP(18,8),
MOD 2)+1,BF:NEXT J:NEXT I

LOCATE 2,2:PRINT "Balls left ";NBALLS:IF NBALLS=0 THEN LOCATE 15,13:

PUT (OLDBX,OLDBY),BALL:GOTO 170

ELSE IF A$="z"

(PX,181)-(PX+20,181), 3: OLDPX=PX

THEN PXINC=-5

Listing 5: Housekeeping (finished program)
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100
105
110
115
120
125
130
135
140

145
150
155
160
165
170

175
180
185
190

195
200
202
204
210
215

220
225
230
232
234
236
238
240

242
244
246
248
249
250

252
260
265
270
275
280
285
290

rem Block Buster-- A pong-type video game

DEFINT A-Z:CLS:SCREEN 1, 0:COLOR 0,1

rem draw the ball and fill it in

CIRCLE(3,3),2,3:PAINT STEP(0,0),3

rem save the ball in array called BALL

DIM BALL(10):GET(0,0)-(5,5),BALL

rem draw the playfield
LINE(0,0)-(319,199),2,BF:LINE(80,20)-(241,185), 0, BF

rem draw the bricks in the playfield

FOR I=0 TO 7:FOR J=0 TO 3:LINE(82+20*I,48+J*12)-STEP(18,8),

((I+J) MOD 2)+1,BF:NEXT J:NEXT I

rem initialize the number of balls and number of bricks
NBALLS=3:NBRKS=32

rem set initial paddle position and movement

PX=150:PXINC=0

rem keep track of number of balls left, if none then end game

LOCATE 2,2:PRINT "Balls left ";NBALLS:IF NBALLS=0 THEN LOCATE 15,13:
PRINT "YOU LOST!!!!!":END

rem start new ball and direction
BX=80:BY=100:BXINC=4:BYINC=4:PUT(BX, BY), BALL

rem set paddle direction according to what key is pressed
AS=INKEYS:IF A$="c" THEN PXINC=5 ELSE IF A$="z'" THEN PXINC=-5

ELSE IF AS$="x" THEN PXINC=0

rem find new paddle location--do not let it go off playing field
OLDPX=PX:PX=PX+PXINC:IF PX<80 OR PX>221 THEN PX=OLDPX

rem draw the paddle at its new location which then becomes the

rem old location

LINE (OLDPX, 181 )- (OLDPX+20,181),0:LINE (PX,181)-(PX+20,181), 3:0LDPX=PX
rem find new horizontal ball location-- if it would hit a wall then
go in other direction

OLDBX=BX:BX=BX+BXINC:IF BX<80 OR BX>234 THEN BXINC=-BXINC:BX=BX+2*BXINC
rem find new vertical ball location-- if it hits the top then go down
OLDBY=BY:BY=BY+BYINC:IF BY<24 THEN BYINC=-BYINC:BY=BY+2*BYINC

rem if ball is at paddle row and missed the paddle then goto line 280
rem if ball is at paddle line and hit the paddle then set ball to go up
rem and set the horizontal movement according to where the paddle was
rem hit

IF BY>175 THEN IF BX<PX-5 OR BX>PX+20 THEN 280 ELSE BYINC=-BYINC:
BY=BY+2*BYINC:BXINC=(BX-PX)\2-4

rem erase the ball, restoring the background. if the dot at the center
rem of where the ball is to be put next is black then go to 260. if

rem not, then a brick has been hit, so erase the brick by PAINTing it
rem the background color, then reverse the direction of the ball and
rem reduce the brick count by one. if no bricks left, you wonl!!!

PUT (OLDBX, OLDBY ) ,BALL: IF POINT (BX+2,BY+2)=0 THEN GOTO 260 ELSE

PAINT(BX+2,BY+2),O:BYINC=—BYINC:BY=BY+2*BYINC:LOCATE 2,20
NBRKS=NBRKS-1:PRINT "Bricks left";NBRKS:IF NBRKS=0 THEN LOCATE 15,13:
PRINT "YOU WON!!!!":END

rem draw the ball at its new location

PUT (BX, BY ), BALL

rem loop back and do it all again

GOTO 190

rem the ball went past the paddle, so there is one less ball
NBALLS=NBALLS -1

rem erase the old ball and goto where a new ball will be started
PUT (OLDBX,OLDBY),BALL:GOTO 170 ¥

Listing 6: Complete Blockbuster Game with Comments
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dle’s starting position. The PUT
graphics statement at the end of the
line draws the ball on the screen at its
starting spot. Remember that the
PUT statement is a rapid way to
draw an image previously saved with
the GET statement.

Line 220 moves the ball horizon-
tally and checks for collision with the
sides. The current location is saved in
OLDBX for later reference. BXINC
(the horizontal motion) is then added
to the current x coordinate. If this
new location is off either edge, the
horizontal motion variable BXINC is
negated (that is, multiplied by -1) and
twice the new motion is added to the
x coordinate. This cancels the move
made at the beginning of line 220
and moves the ball one normal dis-
tance. After this line executes, the
ball’s x coordinate is moved by BX-
INC. When checks are made for col-
lisions, remember that BX and BY are

Decide how you’ll
handle the interactions
among all components
of the game.

the coordinates of the upper-left cor-
ner of the ball. Since the ball is five
dots wide, its right edge is at BX + 4.
The same is true for the paddle, the
right edge of which is at PX + 20.

Line 230 is similar to line 220, ex-
cept that it handles vertical motion.
Only the top edge is checked for in
this line. If the ball has reached the
top, BYINC (the vertical motion) is
negated.

Line 240 checks whether the ball
hits the paddle. If the ball hasn’t
reached the paddle row, no check is
necessary. If the ball has reached the
paddle row, the ball has either hit the
paddle and bounced or hasn’t hit the

paddle and has gone off the screen. If
the ball hits the paddle, the ball’s ver-
tical motion is reversed just as when
the ball hits the top edge of the play-
field. The horizontal motion varies,
depending on how close to the center
the ball hits, thereby creating the im-
pression of spin. The last statement
on line 240 sets this variable horizon-
tal motion.

If the ball misses the paddle, it
must be taken off the screen and re-
started. This is done in line 290.
Note that line 170 (where the ball is
restarted) is a REM statement. This
line, like line 280, is used in the
housekeeping section, so the REM
statement is merely a placekeeper for
now.

If the ball hasn’t gone off the bot-
tom edge of the screen, it must be
erased so it can be moved. Line 250
erases the ball from its old location
by exclusive ORing it out of the
screen. Line 250 uses the POINT
function to see if there is anything on
the screen where the ball’s center is
to go. Since the ball is not allowed to
hit the boundary or the paddle, if any
color but black is there, the ball must
be hitting a brick. Because the brick
is surrounded by black, it is
PAINTED off the screen, and the
ball reverses direction as if it hit the
top edge of the screen.

With line 260 the ball is redrawn
in its new location. The program
loops to line 190 to execute the
whole sequence of ball and paddle
movements.

When you run the program in
Listing 4, remember to terminate it
with Ctrl-Break.

Programming the Housekeeping
Only a few details remain to make
Blockbuster a working game. The
program must check to see if any
bricks remain and count the balls as
they’re lost. Line 150 sets the initial
number of balls and bricks. Line 280
reduces the number of balls after
each ball is lost and then loops to line
170, which indicates on the screen
how many balls remain and termi-
nates the game with the message

In line 250 the number of bricks is
reduced each time a brick is hit. If
there are no bricks left, the game is
terminated with the message ‘YOU
WON!!P. Line 250 also indicates on
the screen how many bricks remain.

The program in Listing S is Block-
buster in its entirety. Review the list-
ing and relate each line to its
function as you play. You might also
find it worthwhile to follow the pro-
gram through a few loops by print-
ing variables such as BXINC and
BYINC on an unused portion of the
screen or on your printer as the game

is playing.

You Win!

That’s all there is to programming a
video game. Blockbuster isn’t as pol-
ished as it might be; we left some
rough edges for you to smooth out.
The best way to acquire game-mak-
ing skills is to experiment with the
program and redesign the game. You
also might want to review the com-
mented version of the program in
Listing 6; it may be of use to you in
working with the program.

If you graduate to programming
games in assembly language, you'll
find that the basic principles of game
design and implementation are the
same. So fool around with Blockbus-
ter, or better yet, write your own
video game. Using the graphics com-
mands you've learned here, you may
be amazed at what you can make
your PC do.

Dan Illowsky and Michael Abrash
coauthored the Snack Attack 11 video
game for the IBM PC. llowsky, au-
thor of the original Snack Arttack for
the Apple 11, is president of Funtastic,
Inc. of Drexel Hill, Pennsylvania.
Abrash has written several video
games and is an energy consultant
with Delphi Energy Group of Phila-
delphia. The authors are planning to
adapt the information in this article
for a future book.
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%o % Star-Dot-Star

A Global Exchange of Computer Discoveries

Edited by Andrew Fluegelman

This month’s discoveries include an
elusive AST command, a VisiCalc
hybrid, and the rarest BASIC bug
ever found. We hope you take advan-
tage of our Star-Dot-Star Disk Incen-
tive Plan introduced in last month’s
issue. Remember, if you submit your
** item to us on a PC-DOS disk in
standard ASCII or WordStar-readable
form, we’ll return your disk plus an
additional free disk as thanks for
making our editing job a bit easier.

The Secret AST Switch

I have an AST MegaPlus board with
512K and, of course, make liberal use
of RAM drive operation. I have been
unable to figure out how to access
more than 544K out of the memory
installed, as the switch combinations
do not go beyond that capacity. This,
plus the need to have a certain pro-
gram install itself in memory below
the §12K point, presented a real
problem because the AST Superdrive
program installs its drives in low
core. Although the documentation
says that core above the switch set-
tings can be used for RAM drives,
there is no way to do it.

A call to AST, however, revealed
some new information that [ want to
pass on to all AST owners. Although
not mentioned in AST’s documenta-
tion, a switch in both the Superdrive
and Superspool programs allows you
to specify that the drive or spooler be
installed only in memory above the
switch-set memory capacity. This
feature is obtained by adding /H’ to
the Superdrive or Superspool define
commands.

/H’ has solved all my problems. I
need a 320K drive, a 96K drive, and
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a 16K spooler, and I need my ap-
plications programs to load into core
below 512K. So I have set my
switches at 480K, and I define the
96K D drive with /H’ so that it is in-
stalled beginning at 480K. This
leaves room below 512K for the ap-
plications programs and also makes
full use of the last 32K of previously
inaccessible memory. AST’s only mis-
take was not documenting this
powerful switch feature.

Bruce Jacobs

Dallas, Texas

dBASE Video

dBASE 11 displays data being edited
in reverse video. A few hours of data
entry in this black-on-white mode
and you’re assured “monitor eyes.”
Many users avoid the eyestrain by
using the SET INTENSITY OFF
command. However, there are times
when you want some screen
enhancement.

Listing 1 is a short program that
allows you to reset the PC’s display
attributes while in dBASE 1. The
byte that specifies the way your
monitor displays fields and GET
phrases is at location 417 hexadeci-
mal (1047 decimal). By resetting this
byte you can use the IBM mono-
chrome monitor’s dual intensity,
blinking, and underlining capabili-
ties. The POKE command used in
the program is not in the dBASE II
manual, but it works.

Rick Bernauer

Kansas City, Missouri

@LOOKUP @CHOOSE

Have you ever wished you could look
up a value from a table in VisiCalc by
specifying its column and row? Dur-
ing a class [ was teaching on Visi-
Calc’s @LOOKUP function, a
student asked me if this could be

done. At first my reaction was “No,
it can’t.” After some reflection, how-
ever, the solution came to me.

The @LOOKUP function is very
similar to the actions you take when
using the IRS tax tables. To fill in the
amount of tax owed, you make a
note of the amount of your income,
then move to the table area. In the
table you look down the column for
a match with your income figure,
then slide your finger over to the right
to find the tax owed. Finally, you put
that figure in the appropriate spot on
the form. The @LOOKUP function
doesn’t provide any method of select-
ing from a second (or third) list of
values at the same time.

The missing link is provided by the
@CHOOSE function, which pro-
vides this ability. When using
@CHOOSE, you specify a reference
value and a list of values to be chosen
from. Based on the value you pro-
vide, the Nth item from the list is
chosen. Here is an example in Eng-
lish: choose the third value from this
list: 3,5, 20,5, 9. In VisiCalc you
would express it this way:

(@CHOOSE (3,35,20,5,9)

Of course, knowing ahead of time
which one you want defeats the pur-
pose of using the function. You are
interested in VisiCalc choosing on the
basis of some changeable condition,
so indirect references are usually
used.

(@CHOOSE(A2,ES5...E20)

means that if the value at cell A2 is
N, get me the Nth value in the range
of cells ES through E20. If N = 3,
then I want the value stored in cell
EZ.

The solution to the problem in-
volved combining these two func-
tions: first LOOKUP the correct row,
and then CHOOSE the correct col-
umn. Table 1 is a simple illustration

»
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* PROGRAM NAME:
Khkhkkhhhkhhhhhhhhhhhhhhkhhhhhhkhrhhkhkkhhdkkkkdkkkhk ko k ko kkk ok kk ok ko
* THIS PROGRAM ALLOWS THE USER TO RESET THE IBM PC'S VIDEO X

* ATTRIBUTES. *
hhkkkhhkhkhhkhhhhhhhhhhkhhkhkhhkkkhkkhkhkhkhkkhkhkhkkhkkhkkkkkhkhhkokk

DISPLAY.PRG *

@ 23,30

READ

DO CASE
CASE
POKE
CASE
POKE
CASE
POKE
CASE
POKE
CASE
POKE
CASE
POKE

ENDCASE

RETURN

GET CHOICE

CHOICE="1"
1047,112
CHOICE="2"
1047,15
CHOICE="3"
1047,01
CHOICE="4"
1047,09
CHOICE="5"
1047,135
CHOICE "6"
1047,07

ERASE

@ 5,5 SAY "THIS PROGRAM ALLOWS YOU TO RESET THE WAY YOUR IBM PC"
@ 6,5 SAY "DISPLAYS DATA FIELDS, GET PHRASES, ETC.

@ 8,5 8AY "JUST PRESS <ENTER> TO LEAVE DISPLAY ATTRIBUTE AS IT IS."
@ 10,10 SAY "1> REVERSE VIDEO"

@ 12,10 SAY "2> HIGH INTENSITY"

@ 14,10 SAY "3> UNDERLINED"

@ 16,10 SAY "4> HIGH INTENSITY UNDERLINED"

@ 18,10 SAY "5> BLINKING"

@ 20,10 SAY "6> NO ENHANCEMENT"

STORE " " TO CHOICE

@ 23,5 SAY "PLEASE ENTER YOUR CHOICE"

Listing 1

of how the formulas would be writ-
ten. The value at Al is an integer
pointing to the row desired; the value
at A2 is an integer pointing to the
column desired. Values of 3 in cell Al
and 2 in A2 would result in a value
of 51 being inserted in Bl.

Recalculating this model manually
by pressing the exclamation mark is
necessary as there are forward refer-
ences.

Jawmes F. Bartram

Deerfield, New Hampshire

PC WORLD

Ctrl-Break Resume
Here is a way to restart the scrolling
of a BASIC listing after stopping it
with Ctrl-ScrollLock. It may seem
trivial, but it has proven my most-
used function key when I am
programming.

Redefine one of the function keys
(e.g., F6) as follows:
KEY 6, “LIST .- + CHR$(13)
When you have stopped scrolling a

program, you only have to press F6
to start again where you left off,
since the period refers to “last line
entered” and the minus sign means
“and following.”

This may not be the best way to do
this, but [ haven’t seen any other.

Keith R. Knox

Washington Island, Wisconsin
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If line 235 is included in the scroll

window, a KEY OFF statement is A B C D E
necessary. .Other\.)vise the fupction l Rotw @LOOKUP
key definitions will scroll with the Yirlue (A1,A4...A7)
rest.
BASIC does not automatically 2 Column
position the cursor within the scroll Value
window. The cursor must be forced
into it with a statement such as line’ 3
1030 in the above example. Once the
cursor has been placed within the 4 | (@CHOOSE 30 31 3
scroll window it will remain there (A2,C4..E4)
un']es}: )_/0%1 cj>'<p]|utly LOCATE to the 6 . @CHOOSE - N -
graphics area. (A2.CS...ES) 2
The Home key moves the cursor to
the upper left corner of the scroll 6 ] @CHOOSE 50 51 5
window. The CLS command and (A2,C6..E6)
Ctrl-Home also position the cursor at ‘ N
. A (A j (@ CHOOSE
the upper left corner of the scroll 7 4 o b 60 61 62
. ; (A2, CT i B7)
window, but they also clear the entire
screen. A convenient way to clear Table 1: (@ LOOKUP (« CHOOSE
5 'THIS PROGRAM ALLOWS USER TO SELECT THE DEFAULT DRIVE
20 FOR X%=0 TO 7
30 READ SELDISK%(X%)
40 NEXT X%
45 DATA &H8B55, &H8BEC, &H0676, &H148a, &HOEB4, &H21CD, &HCA5D, &H0002
1000 '
1020 '
1030 '
1040 ' MAIN BODY OF PROGRAM GOES HERE
1050 '
1060 ' MAKE SURE A% IS SET BEFORE THE
1070 ' ROUTINE AT LINE 6000 IS EXECUTED
1080 '
1090 '
1100 '
1110 *
6000 ' CHANGE DEFAULT DISK DRIVE SUBROUTINE
6005 ' A% CONTAINS DRIVE NUMBER (0O FOR A, 1 FOR B, ETC.)
6010 SUBRT%=VARPTR(SELDISKS%(0))
6020 CALL SUBRT%(A%)
6030 RETURN
Listing 2
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only the text area is to dedicate one

of the function keys to this purpose

by adding the following line:

1040 C$ = CHR$(5) + CHR$(31) : KEY 9,
CHR$(11) +C$ +C$ +C$+C$+ C$=C$
There should be as many C$ en-

tries assigned to the function key as

there are lines in the scroll window.

Because the key definition is limited
to 15 characters, the maximum num-
ber of lines for which this will work
is seven. If you are willing to sacrifice
some speed, you can increase the
number of lines to eight by omitting
CHR$(11) in the key definition and at

the same time replacing CHR$(31)
with CHR$(13) in the definition of
CS$.

The width of the scroll window
can also be controlled. The left mar-
gin, however, is fixed to column 1.
The right margin is obtained from
the byte at offset 41 in BASIC’s data

90 'ASCII CAPITALS TO CAPITAL/lowercase ROUTINE.
100 DEFINT A: CLS: KEY OFF
110 LOCATE 10,10: PRINT "CAPITALS TO CAPITALS/lowercase ROUTINE"
120 LOCATE 13,10: INPUT "ALL CAPITALS WordStar or ASCII filename
- ";IFNS
130 LOCATE 14,10: INPUT "Converted CAPITAL/lowercase filename -
";OFNS
140 OPEN IFN$ FOR INPUT AS #1l: OPEN OFN$ FOR OUTPUT AS #2
150 CLS: LOCATE 13,15: PRINT "Working on word beginning with - "
160 B=0
170 WHILE NOT EOF (1)
180 Al = ASC(INPUTS(1,1))
190 IF Al > 127 THEN Al = Al - 128
200 IF B<91 THEN GOTO 210 ELSE GOTO 220
210 IF B<65 THEN GOTO 240
2210 IF A1>90 OR Al<65 THEN GOTO 240
230 Al = Al + 32
240 B = Al
250 A$ = CHRS(Al): PRINT #2, AS;: LOCATE 13,48:IF B<91 THEN
PRINT CHRS (B)
260 IF Al = 26 THEN 290 .
270 WEND
280 CLOSE: CLS: LOCATE 13,30: PRINT "Done ... ": BEEP: SYSTEM
Listing 3

210 DFNUM=29:DIM DP$(29):DIM D$(29):DIM DT$(29)

5231 FOR I=1 TO DFNUM:DT$ (I)=D$(I):NEXT

5260 GOSUB 2500:IF Q$=CHRS(27)
ELSE IF Q$<>"" THEN DT$(I)=Q$:IF DT$(I)=" " THEN DTS(I)=""

5271 FOR I=1 TO DFNUM:D$ (I)=DT$(I):NEXT

9999 DATA 830424

9035 IF ERL=5280 THEN BEEP:GOSUB 5295:PRINT TAB(31)"*** Invalid
communications parameters. Try again.";:EXIT=0:RESUME 5215

THEN GOSUB 2655:GOSUB 2655:ABORT=-1

Listing 4
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segment. This memory position is
modified by the WIDTH and
SCREEN statements. It normally
contains either the value 40 or the
value 80, depending on the display
mode.

If you wish to modify the width of
the scroll window, you can use state-
ments such as
DEF SEG : POKE 41,30
which would set a width of 30 char-
acters without changing the size of

You can enter direct
commands or make
changes to your
program in the text
area, leaving the
graphics area

undisturbed.

the characters being displayed. The
value you poke into 41 must be con-
sistent with the maximum possible
number of charactets that can be dis-
played in the display mode active at
the time. Before executing a WIDTH
or SCREEN statement the byte at
offset 41 must be restored to its origi-
nal value, as there is some interaction
between it, the way a statement such
as WIDTH 40 is interpreted, and the
status of the character generator.

Please note that the memory loca-
tions given for control of the scroll
window are specific to the [BM PC.

O. B. Canobie

Peabody, Massachusetts

PC WORLD

Your data is in Danger!

if you don’'t have the file recovery routines UnErase and
FileFix, just two of the incredibly useful Norton Utilities.

File recovery. TOF30 Disk 1 I

r 2 iskette volume labels:

UnErase - recovers erased files SOFTALK Label - add, change, delete volume id's
Hard-UnErase - UnErase for hard disk POPULARITY Elapsed time and time display:
FileFix - checks and repairs disks WINNER! TimeMark - time, date, elapsed time

SecMod - palching and repair

SSAR - special search and repair
Disk display:

DiskLook - the acclaimed diskette displayer

HardLook - DiskLook for hard/fixed disk
Disk patching (“‘super-zapping”’):

SecMod - easy changes to diskettes

HardMod - easy changes lo fixed disk
Hidden file control:

FileHide - interactive hidden file control

BatHide - automatic hidden file control
Diskette file sorting:

File Sort - sorts directory by name or date

DiskOpt - sorls direclory for fast access

Screen control:
ScrAtr - set DOS default colors
Reverse - work in reverse video
Clear - clears screen, for DOS 1.10
Sound:
Beep - alerts you, when work is done
Simple file printing:
Lprint - prints files
BASIC convert to BLOAD format:
Bload - converts “"COM" to BLOAD
Fixed hard disk support:
\HardLook - complete disk display

‘AHard-UnErase - recover erased files
HardMod - easy disk modification

4

PHONE ORDERS
(213) 399-3948

@ ™

“An industry standard”
— New York PC User's Group

Reader Service #127

IBM buys The Norton Utilities again & again. Shouldn’t you buy a set?
Available from ComputerLand, other dealers and directly from me for $80:

Peter Norton 2210 Wilshire Blvd., # 186A, Santa Monica, CA 90403

HOW TO GET RICH...

DO IT WITH FINANCIAL FASTRAX"!

OF COURSE WE CAN'T GUARANTEE IT, BUT ... GET THE BEST & MOST COMPLETE COLLECTION OF
PERSONAL FINANCIAL PLANNING & ANALYSIS TOOLS CREATED & USED BY A CERTIFIED FINANCIAL PLANNER,
REVIEWED BY A CPA, & DESIGNED JUST FOR YOU!

—EASY TO USE pre-formatted spreadsheets for Supercalc™ —FULLY DUCUMENTED (100+ page manual) Incl
—FLEXIBLE CAPABILITIES for sophisticated discussion on the financial planning process,
evaluations, planning, & projections. (Including impact concepts, and terminology.
of inflation & taxes) Utilizes powerful & highly visual —A MINI-COURSE in personal financial planning and
“what if" analyses & calculations the time value of money
—VALUABLE SUPPLEMENT to your home book- —READY TO USE-Saves hours & hours of programming
keeping program. Helps you effectively manage your time & trouble
money, deal w/problems, & plan finances
PACKAGE CONTAINS MODULES TO ANALYZE/CALCULATE:

Balance Sheet Retirement Planner Wraparound Mortgages Loans W/Balloon Pmts
Annual Budget ACRS-Pers. & Real Prop.  Rent vs. Buy Home Rule of 78's Calc
Annuities Due* Income Statement Stock Trading Mgr Days/Date/Day of Week Calc

Fin. Mgt. Rate of Return Int. Rate Conversions
Amortization Schedules  Ordinary Annuities*

Deprec.-SL, DB, Sum/Digits IRA vs. Non IRA
Monthly Cashflow Planner  Family Capital/Income Needs
Refinancing Analysis Simple Interest Loans Compound Interest Calc.*  Bonds/Tbill-Price/Yield
Education Cost Planner  Add-On Interest Loans  Internal Rate of Return
*SOLVES for PV, FV, |, PMT, N for any comb. of PMT/COMP'D periods
REQUIRES: Supercalc™ Version 1.07 or higher, 64K IBM-PC (or media compatible system), monitor, disk drive (SS/DS)
Not all. modules will run on a 64K System—conitact us for details.
*IBM-PC is a trademark of IBM Corporation, Supercalc™ 1s a trademark of Sarcim Corporation.
-----—--_------------
Sn
Please send copes of Financial Fastrax”
I DO INTEGRATED EQU ITY at $125 each. Add $5 shpg/ hdlg/unit, COD ok ADD $3, allow 2 wks
PLANNING pers. checks to clear. HI residents add 4% sales tax. Dealer inquiries
I 0 welcome. Foreign orders write/call for shpg costs

98-211 Pali Momi St. Ste 302
Atea, Hawaii 96701
Ph. (808) 488-4766

I VISA MC

I Card No
Street Address

I Exp. Date: I
City State Zip Code

I Format desired: (single or double sided)

Y F §fF F F R F 8 8 ' 5 08 & 0 B 3B 0 B 0 B |
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To create the DOS 1.10 version:
-n kilcolor.com
-e ds:0100 EB 1lE 90 00 00 00 00 80 FC 00 75 06 3C 04 74 07
-e ds:0110 24 FE 2E FF 2E 03 01 FE CO EB F7 00 00 00 00 00
-e ds:0120 BE 03 01 33 DB 8E C3 8A 1E 4A 01 D1 E3 D1 E3 26
-e ds:0130 8B 07 89 04 26 8B 47 02 89 44 02 A0 4A 01 B4 25
-e ds:0140 BA 07 01 CD 21 BA 20 01 CD 27 10 00
-u 100 14b
XXXX:0100 EBILE JMP 0120
XXXX:0102 90 NOP
XXXX:0103 0000 ADD [BX+SI],AL
XXXX:0105 0000 ADD [BX+SI],AL
XXXX:0107 80FCO0O CMP AH, 00
XXXX:010A 7506 JINZ 0112
XXXX:010C 3C04 CMP AL, 04
XXXX:010E 7407 JZ 0117
XXXX:0110 24FE AND AL, FE
XXXX:0112 2E SEG Cs
XXXX:0113 FF2E0301 JMP L,[0103]
XXXX: 0117 FECO INC AL
XXXX:0119 EBF7 JMP 0112
XXXX:OllB 0000 ADD [BX+SI],AL
XXXX:011D 0000 ADD [BX+SI],AL
XXXX:011F OOBEO301 ADD [BP+0103],BH

Listing 5

PC Stutter (such as 1300 baud) in the default Rarest Bug

There have been two reported bugs
in the first release of PC-Talk 111
(program files dated 3-26-83). Both
of them might occur when you are
making changes to the program de-
faults with the Alt-F command.

If you specify changes and then de-
cide that they’re not okay, the default
menu will display your specified val-
ues, even though they have not been
put into effect. Also, if you enter an
erroneous communications parameter

menu, the program will trap the er-
ror, but you will not be able to reen-
ter a new value.

If you're familiar with BASIC, you
can make the fix easily yourself, as
shown in Listing 4. Four lines should
be revised and two lines added. (All
new code is represented with
underlining.)

All Freeware contributors have
been notified of this revision. Thank
you to Steve Manes of PC Magazine
for making and reporting this
discovery.

A.F.

The following has got to be the most
obscure BASIC bug ever reported.
There must be some explanation for
it; readers are invited to submit their
speculations. Our only question is,
why put CHR$(217) in a REM
statement?

[ recently found a bug in IBM
BASIC that kept me guessing for a
few minutes. While commenting a
program, using a single quote instead
of REM, I found that my computer
gets confused if a “-)> symbol
(CHR$(217)) appears in that line.
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XXXX:0123 33DB XOR BX, BX
XXXX:0125 B8EC3 MOV ES, BX
XXXX:0127 8A1E4AO01l MOV BL,[014A]
XXXX:012B D1E3 SHL BX
XXXX:012D DI1E3 SHL BX
XXXX:012F 26 SEG ES
XXXX:0130 8B0O7 MOV AX, [BX]
XXXX:0132 8904 MOV [s1],AX
XXXX:0134 26 SEG ES
XXXX:0135 8B4702 MOV AX, [BX+02]
XXXX:0138 894402 MOV [s1+02],AX
XXXX:013B A04A01 MOV AL,[014A]
XXXX:013E B425 MOV AH, 25
XXXX:0140 BAO701 MOV DX, 0107
XXXX:0143 CD21 INT 21
XXXX:0145 BA2001 MOV DX,0120
XXXX:0148 CD27 INT 27
XXXX:014A 1000 ADC [BX+s1],AL
-r bx

BX 0000

: 0

-r cx

CX 0000

:4b

-w

Writing 004B bytes

-9

When the line is entered, the com- Kill Color

puter seems to treat anything follow-
ing that character as BASIC code.
Although this bug does not affect ex-
ecution, a LIST reveals the following
points: lowercase letters following a
fude symbol will be changed to
uppercase; if a nonstandard ASCII
character (CHR$(128) through
CHR$(255)) follows a “J* symbol, it
will disappear; and BASIC key words
are converted to single characters.

Ken Nelson

Rancho Cordova, California

PC WORLD

This program is for those people who
are using a black-and-white monitor
with the IBM Color/Graphics
Adapter. The problem is that many of
the software packages assume that if
you have the Color/Graphics Adapter,
you have a color monitor connected
to it. Therefore the software auto-
matically set the mode to color, caus-
ing a terrible display with unreadable
text.

MICRO /FLASH

Computer/ Products

Best Prices Service in a Fla

ALL PRODUCTS ARE FACTORY-FRE
AND GUARANTEED!

HARDWARE & PERIPHERALS RETAIL

AST Research Megaplus
512K w/2S, 1P, & Clock
CDC 9409 320K Disk Drive
Davong 5 MB A506 Hard Disk
Hayes Smartmodem 1200
Hayes Smartmodem 12008
Internal with Smartcom || 599.00
Microsoft 64K RAMCard 350.00
Printers (Oki, NEC. Diablo. Others)
Princeton Graphics Monitor 680.00
Practical Peripherals
In-Line MICROBUFFER 64K
Quadram Products
Seattle 8087 Package
Tandon TM100-2 320K Drive
Diskettes - 3M. Dysan. Others

$1190.00
500.00
1995.00
699.00

349.00

395.00
495.00

SOFTWARE
Applied Software Versatorm
Ashton Tate

dBase Il

Financial Planner

Bottom Line Strategist
Continental

Home Accountant Plus

First Class Mail/Form Letter
Digital Concurrent CP/M 86
Innovative T.I.M. Il
Innovative Fast Graphs
IUS EasyWriter || DOS vers.
IUS EasyFiler DOS vers.
Lifetree Volkswriter
Link Systems DataFax
MicroPro Infostar
MicroPro Word/Mail/SpellStar
Microsoft Flight Simulator
Microsoft Multiplan MS-DOS
Oasis The Word Plus
PBL Personal Investor
Peachtree GL/AR/AP
RoseSoft Prokey
Scitor Project Scheduler
Sorcim SuperCalc Il
Software Publishing PFS File
Software Arts TK! Solver 299.00

TK! SolverPacks 100.00

MANY OTHER PRODUCTS AVAILAB
PLEASE CALL FOR PRICE QUOTE

Please send check or cashier's check

$389.00

700.00
700.00
400.00

150.00
125.00
350.00
495.00
295.00
350.00
400.00
195.00
299.00
495.00
845.00

49.95
275.00
150.00
145.00
595.00

75.00
285.00
195.00
140.00

sh

SH

MICRO
FLASH

$975.95
289.95
1495.95
498.95

478.95
239.95
SCALLS
578.95

296.95
$CALLS
289.95
279.95
SCALLS

$291.95

398.95
468.95
298.95

97.95

87.95
278.95
358.95
221.95
234.95
279.95
124.95
238.95
27495
468.95

39.95
169.95
128.95
116.95
37495

64.95
228.95
158.95
104.95
239.95

84.95

LE!
S!
to

MICRO FLASH

120 Village Square, Suite 126

Orinda, CA 94563

@ OR CALL ?
AAAAAA P (415) 680-1157 memmmm

NO CREDIT CARD SURCHARGE!

Micro Flash adds NO HIDDEN CHARGES!
Please note this when comparing prices.

Corporations and Computer Clubs
Get Volume Discounts

ONLY $4.00 UPS shipping/handling

and insurance per order

Higher for printers & monitors—please call
CA residents add applicable sales tax

Items & prices subject to change
Minimum order $100.00
Dealer inquiries welcomed

e s CEet e eSS Gmes eeEem G
r Yes, | want to be a Micro Flasher! Please send me:

I QTY PRODUCTS

PRICE I

Shipping, Handling, Sales Tax ........... et e, |

kAl ENCIOSERN. Jeuns & stuss Wb vadae <5 e
I Ship to:
Name

Address

City, State, Zip

Phone # ( )
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To create the DOS 2.00 version:
-n kilcolor.com
-e ds:0100 EB 1E 90 00 00 00 00 80 FC 00 75 06 3C 04 74 07
-e ds:0110 24 FE 2E FF 2E 03 Ol FE CO EB F7 00 00 00 00 00
-e ds:0120 BE 03 01 A0 42 01 B4 35 CD 21 8B C3 89 04 8C CO
-e ds:0130 89 44 02 AO 42 01 B4 25 BA 07 01 CD 21 BA 20 01
-e ds:0140 CD 27 10 00
-u 100 143
XXXX:0100 EBLE JMP 0120
XXXX:0102 90 NOP
XXXX:0103 0000 ADD [BX+SI],AL
XXXX:0105 0000 ADD [BX+SI],AL
XXXX:0107 80FCOO CMP AH, 00
XXXX:010A 7506 JINZ 0112
XXXX:010C 3C04 CMP AL, 04
XXXX:010E 7407 JzZ 0117
XXXX:0110 24FE AND AL, FE
XXXX:0112 2E CS:
XXXX:0113 FF2E0301 JMP FAR [0103]
XXXX:0117 FECO INC AL
XXXX:0119 EBF7 JMP 0112
XXXX:011B 0000 ADD [BX+SI],AL
XXXX:011D 0000 ADD [BX+SI],AL

Listing 6

Fortunately, many packages ask
whether you want color or at least
provide a method of changing the de-
fault. However, to defend myself
from the sloppier programmers who
make their programs almost useless
by giving me an unreadable display, I
wrote the following program to disa-
ble color entirely. Even if the pro-
gram sets the mode to color, the
request is changed to black and
white.

The program is an interrupt rou-
tine that intercepts and modifies calls
to the set mode routine of the video
I/O package in ROM. When ex-

266

ecuted, it replaces the current video
/O vector with itself. When the ap-
plications program issues a video set
mode interrupt, the intercept routine
receives it and changes any requests
for color to the equivalent black-and-
white mode. After modifying the
mode, the program branches to the
original interrupt vector address,
which it has saved. For set-modes to
black and white, or for functions
other than set-mode, the routine
branches to the original routine with-
out changing anything.

This technique causes no perma-
nent damage. The intercept routine
goes away the next time the system is
booted. If and when you get a color
monitor, just stop using the program.
It can be added to AUTOEXEC.BAT
so that it is always active.

[ have written two versions of the
program, one for DOS 1.10 and an-
other for DOS 2.00. Logically they
are identical, but the 2.00 version is
slightly smaller, utilizing a new func-
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Howtogeta
tast 300% return
onyour IBMPC

mvestment.

ompared with COBOL interpreters, mbp’s new

COBOL Compiler runs programs four times
faster. With mbp on your IBM-PC, applications
that used to take four hours now take one; that’s
like a 300% return on investment.

then compare prices; you'll be pleasantly
surprised— again. Plus, application software
developers can make up to 50 run-time package
copies with no royalty charge.
mbp has twenty-five years worldwide

software experience and twelve (+) in mainframe

Interpreters translate and execute a custom COBOL implementations. The mbp
program one statement at a time, every time COBOL Compiler makes this valuable exper-

the program runs. mbp's COBOL Compiler tise available for micro users. Take advantage
generates machine language object code, -} pf it, and start getting a 300% return on
so the entire program is translated only once; |||} investment, today.

it th?n can ble executed z;]s often as y(;u want ;= mbp COBOL is available now

in a fast single step—with no retranslation. = ] '%1'7 o 5 for the IBM-PC* or any microcomputer
55 @}:}L%‘r;&%'r& with MS-DOS* iRMX-86,* or CP/M-86;*

Gibson Mix: BENCHMARK RESULTS e (T e soon for OASIS-16.*

How is it possible?

Cal.culated S-Profile ) *IBM-PC is an IBM TM; MS-DOS, Microsoft TM;
(Representative COBOL statement mix) M—P + iRMX-86, Intel TM; CP/M-86, Digital Research TM;
Execution time ratio OASIS-16, Phase One Systems TM.

mbp COBOL COBOL
COBOL X Y
1.00 4.85 7.04 | I
And its COBOL— I L J
the language for commercial and L ’ ®
administrative applications. Standardized . 7700 Edgewater Drive, Suite 360
» Oakland, CA 94621 Phone 415/632-1555

and maintained like no other language,
now COBOL brings mainframe benefits
to business microcomputer users.

mbp COBOL meets ANSI 74
Standard. It features a full range
of utilities: ‘Compiler Intelligence’ Name
automatically corrects simple syn- :
tax errors; Run-time Debug; Index
Check and Array-Bound Inspection; § e
listing options allow source and / i ¢ % Address
object code, map and cross- f : T .
reference tracking. 500+ error
messages insure user-friendliness. .
There is plenty of existing software, . - mscicuriies ® State Zip
and maximum portability protects °

software investments. b COBOL E Plighe
Just $500. m p ° $ OEM & distributor arrangements
Compare mbp’s advantages, O()/ E ° $i) () ¢ available.

Reader Service #100 % O ter_]uSt o

Please send me complete mbp COBOL
information and performance data.




Solomon
Series’

Software
by TLB

formation For Wise Business Decisions

Now
SOLOMON
Accounting Software is available
for your IBM Personal Computer®

Solomon offers the most
sophisticated accounting
software system for
microcomputers.

Easily set up, the remarkable
Solomon software package
operates from a single
database managed by the
MDBS™ database
management system utilizing
the industry standard
operating system—CP/M™

Solomon is faster, more
powerful, more flexible,
easier to install and easier to
use than other systems.

Reader Service #37

The Solomon | System
handles general iedger,
payroll, accounts payable
and receivable, invoicing,
fixed assets, cash receipts
and disbursements and
address list maintenance.

The Solomon Il System
includes all these functions
plus a job management
package that can be used by
engineers, architects,
consultants, contractors and
other service businesses.

Now you can have instant
information for wise business
decisions—with Solomon
Series Software by TLB—
from Computech.

272

Hardware requirements:

® 64K RAM

e Baby Blue™ CPU Card

® 132 Column Printer

¢ Hard Disk Recommended

IBM Personal Computer is a registered
trademark of IBM.

MDBS is a registered trademark of
Micro Data Base Systems, Inc.

CP/M is a registered trademark of
Digital Research.

Baby Blue is a registered trademark
of Xedex.

For information write or call
(215)S:O:L-O:M-O-N or
(215) 644-3344.

COMPUTECH

omPUTECH GROuUP
INCORPORATED

Main Line Industrial Park
Lee Boulevard
anourmeonromsree. Frazer, PA 19355
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£ Community: Professions

Psychology and

the PC

Edited by Stuart R. Schwartz, M.D.

Psychologists have resisted using computers, particularly
if an application appeared to diminish the personal con-
tact that is at the center of their work. Nevertheless,
computers are now being used extensively in several
areas of the mental health field, including diagnosis, basic
psychological research, and the evaluation of health care
delivery.

Diagnostic testing in psychology is an arduous and
expensive procedure. It takes a psychologist up to six
hours to administer the complete battery of psychologi-
cal tests that may be necessary to clarify a diagnostic is-
sue. Many of these tests, however, such as the Minnesota
Multiphasic Inventory (MMPI), are easily given by com-
puter. The machine can provide instantaneous scoring
and graphic representation of results. Using decision
trees based on an experienced clinician’s reasoning, sev-
eral excellent programs can also interpret these results
and generate a narrative summary.

A project instituted at the University of Wisconsin
uses a computer to collect information from adolescent
patients as a means to augment an initial interview.
Some observers have expressed concern about whether
patients would be willing to divulge personal and sensi-
tive information to a computer.

One study based on the Wisconsin project revealed,
however, that teenagers were quite willing to “talk” to
the machine about their use of alcohol and drugs and
that this method of interviewing culled as much or more
useful information as traditional methods. Another study
demonstrated that people readily disclosed problems to
the computer. These patients reported that they found
being interviewed by the computer less embarrassing
than talking to a psychiatrist, even one of the same sex.

A great deal of effort has been put into creating
software that can emulate disordered thinking. Dr. Ken-
neth Colby, a psychoanalyst and psychiatrist working
with SRI International in Palo Alto, California, at-
tempted to develop a program that would respond like a
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patient with a paranoid thinking disorder. A program
emulating the responses of a trained psychotherapist was
created simultaneously and an effort was made to evalu-
ate interaction between the two programs. The primary
stumbling block to the project was the inability of the
programs to handle the complexities of natural language.
As the field of artificial intelligence brings more linguis-
tics within its scope, advances can be expected. This
project, however, succeeded in raising many ethical is-
sues regarding the construction of an “automated
psychotherapist.”

With the advent of the community mental health
center, delivery of mental health services to the popula-
tion at large has become a complex undertaking. The
computer has become central to gathering information
that is useful in determining what kinds of services to
provide for the diversity of mental health needs in the
community.

The following two accounts, one by a psychologist
doing research in emotion and brain injuries and the
other by a specialist in health care program evaluation,
reveal how the personal computer is making its presence
felt in the mental health field.

The Damaged Brain

Alan J. Fridlund, Ph.D.

As a staff psychologist at the Martinez Veterans Admin-
istration Medical Center in Martinez, California, and as
an assistant professor at the California School of Profes-
sional Psychology in Berkeley, I maintain a clinical prac-
tice while also doing psychological research. My IBM PC
has been an integral part of both efforts since I got it
over a year ago; its special features, including the 8087
co-processor, have allowed me to take some interesting
new directions in my research.
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Although a good portion of my PC use is in manu-
script writing and editing, [ also use the computer for
clinical applications. For example, several of the psycho-
logical tests I normally administer to patients have been
set up for administration and scoring on the PC. Allow-
ing patients to take these tests with a PC gives me more
time to analyze the results. The success of these com-
puter tests has led some of my co-workers and me to de-
velop an administration and scoring package for the
MMPL. The owners of the MMPI are now evaluating
our package for publication.

Of the many advantages of an IBM PC, its fast num-
ber-crunching ability using the 8087 co-processor chip
was the deciding factor leading me to incorporate the
machine in my work. Much of my research involves
rapid data collection followed by multivariate statistical
analysis. Both of these functions require extensive matrix
manipulations that cannot be done by machines less
powerful than the 16-bit PC.

Unmasking Emotion

To many people my research work at the Martinez V.A.
on the subject of human emotion seems far removed
from the world of computers. The PC, however, is an
important part of my study. My longstanding interest is
in emotion and, more specifically, the detection of the
minute physiological changes that occur when we react
emotionally or even think of an emotional event. By
understanding how we change physiologically in an
emotional state, we can learn about the cause and pro-
gression of diseases, particularly psychosomatic disor-

With the CNS we can observe
second-by-second where the person’s
mental strategies work and where
they break down.

ders. For example, at the V.A. we have shown that the
detection of tiny electrical discharges from the facial
muscles (using a technique known as electromyography)
during emotional imagery enables accurate decoding of
an emotional state, even though no overt facial ex-
pression is recognizable.

We now plan to use the PC to collect electro-
myographic data from patients who have affective disor-
ders such as mania and depression to discover what phys-
iological distortions they might have. Then, using
mathematical techniques borrowed from artificial intel-
ligence research, we do “pattern-classification” of the

276 .

emotional states of these individuals. We began this re-
search using a DEC PDP-11/03 at Yale University, but the
8087-equipped PC should be superior even to the mini-
computer. We'll also construct a high-resolution graphics
model of the face using the PC graphics capabilities
which will enable us to amplify the emotional states of
our patients for display on a color monitor.

As our research at the V.A. progresses, we’ll add
electroencephalographic (brain wave) and autonomic
nervous system measures (e.g., sweat gland production,
blood flow, heart rate) to the research. For data collec-
tion we acquired the Tecmar Lab-Tender card for the
analog-to-digital conversions, and we designed and con-
structed the electrophysiological amplifiers, filters, and
integrators required to convert the physiological signals
into usable data.

This project has stringent demands for high-resolu-
tion graphics, but we’re investigating graphics options
for the PC that approximate the best medical imaging
technologies. Our leading candidate is the Tecmar
Graphics Master, which gives a 480- by 640-pixel screen.

Brain Injuries

Outside the V.A. I am beginning a private project in
brain damage diagnosis for which the PC will be used
extensively. The public is not aware of how great a toll
brain injury takes on an individual, his or her family, and
society. Brain injury is often the result of an accident, a
stroke, or another disease. The recovery process is diffi-
cult and is complicated by the lack of good rehabilitation
techniques for the intellectual and emotional problems
that sometimes result from brain injury. The first step in
aiding recovery is knowing precisely what mental
strengths and abilities the individual has retained. This
creates the need for neuropsychological testing.

In the past psychologists gave verbal functioning
and visual-motor coordination tests with pencil and pa-
per to localize areas of brain injury in the central ner-
vous system. Now with CATSCANs, PETSCANSs, and
other medical imaging technologies used in coordination
with neuropsychological tests we can specify exactly
what mental (cognitive) and behavioral deficits a patient
demonstrates. Knowing this may indicate the person’s
chance for recovery and the amount of retraining re-
quired on the deficient areas.

The CNS

This is where the PC fits in. Our group—which includes
two colleagues, Dr. Dean Delis and Dr. Joel Kramer; our
consultant, Dr. Edith Kaplan of the Boston V.A.; and [—
is working with Life Science Associates of New York to
construct a new battery of PC-oriented neuropsychologi-
cal tests. We call the battery the California Neurop-
sychological System (CNS).
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The CNS is the first neuropsychological assessment
tool designed explicitly for the computer. Moreover, it’s
the first neuropsychological battery to exploit fully the
“process” approach to neuropsychology, which empha-
sizes not only whether an individual can or cannot do a
particular task, but also how he or she does it (and
people are quite creative in figuring out ways to to com-
pensate for a deficit). So a continual challenge has been
to include within the CNS software the capability to
analyze the strategies that an individual uses when asked
to deal with a particular task.

Integral to the CNS is a custom, color graphics
work station. The examinee sits at this assessment con-
sole and is presented with a variety of tasks, some ver-
bally oriented and others visually oriented (the latter
look much like video games). The examinee communi-
cates with the computer using a light pen. The computer
in turn provides continual speech feedback to the pa-
tient. The examiner has a console as well, which at any
point can provide tallies and percentages regarding the
examinee’s performance.

To implement certain features of the CNS our group
has had to look to state-of-the-art technology. For exam-
ple, we are currently working closely with a San Diego
company on a custom light pen that will allow extremely
high-resolution detection of the point on the screen at
which the patient is drawing, without any of the false de-
tections and with limited sensitivity to prior pen designs.
Also, for our many patients who have limited movement,
we’re using alternative input devices, including the
mouse.

Saving Time with the PC

The development of the CNS has taken us beyond the
limits of traditional neuropsychological tests. In the past
we had the examinee respond to photographs, drawings,
and printed words, but this testing simulated real-world
conditions poorly. With the CNS, however, we can pro-
duce many kinds of graphics—moving points of light
and colored paths for the examinee to track and simu-
lated three-dimensional figures that rotate in space—all
with the aim of presenting the examinee with realistic
and demanding situations.

A thorough neuropsychological assessment once
took hours or even days, since it was necessary to admin-
ister a battery of neuropsychological tests and then pore
over the results looking for broad deficits. With the CNS
we can rapidly administer a wide range of tests and let
the PC make the complex analyses the clinician used to
do by hand. By making the testing less time consuming
(and thus less expensive), we can make this kind of as-
sessment available to patients who couldn’t otherwise af-
ford it.

PC WORLD

With the CNS we can observe second-by-second the
individual’s responses to the tasks offered, showing us
where the person’s mental strategies work and where
they break down. And even here the CNS makes the
work easy for the clinician; the detailed response data is
stored for later retrieval, enabling the responses to be
more close analyzed.

Components of the CNS are now being field tested
in medical centers nationwide. We soon hope to validate
these components as usable tests for assessing brain inju-
ries or dysfunctions. With our colleague, Dr. Matt
Blusewicz, we expect to provide within the CNS a vari-
ety of rehabilitation tasks that directly follow the sys-
tem’s fundamental assessment tasks. This complete CNS
will help people relearn skills and extend their level of
functioning.

We hope our system will help confirm that com-
puter-aided neurodiagnosis and psychodiagnosis, along
with computer-implemented programs of cognitive re-
habilitation, are the wave of the future.

More Efficient Mental Health Care

Michael Glish, Ph.D.

Keeping good records at a mental health center is crucial
to evaluating treatment effectiveness. The center admin-
istrators must know how many patients are being
treated, how long these patients have been in treatment,
how many are getting better or worse, and how much it
costs to provide various levels of care. The program eval-
uators must analyze these records as the comptroller of a
corporation might to see if the center is well managed
and effective.

Knowing patient conditions and the impact of treat-
ment is not the only aspect that requires evaluation. The
resources of a mental health center must be carefully
managed to provide care to the greatest number in need
of its services. This means that therapist productivity
must be monitored, bills must be sent out and collected,
and the cost of services must be calculated. If revenues
are too low, the decision has to be made to increase bill-
ing rates or cut back services.

MIS

Computerized management information systems (MIS)
have been used for years by program evaluators to per-
form these functions. As part of my postdoctoral train-
ing in program evaluation I designed an MIS that was
used by a mental health center and by the psychiatry de-
partment of a local hospital. Each place had a caseload
of several thousand patients and delivered millions of
dollars of services annually. The total cost of data entry
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and time-sharing was high but was considered reason-
able given the increase in efficiency over manual data col-
lection methods and the increased timeliness of
evaluation reports.

On Smaller Systems

Only after a chance encounter on the commuter train did
[ consider using microcomputers in my work. A woman
sitting next to me was reading a familiar book on pro-
gram evaluation. She was the director of a local social
service agency and her budget was up for renewal. She
was researching program evaluation techniques that
would demonstrate her agency’s effectiveness and
thereby increase the odds that her budget would be
renewed.

After telling her about the success of my MIS, I sug-
gested that such a system might meet her needs. But
when she heard how much its time-sharing charges were,
she immediately ruled it out. We discussed the possibility
of using a personal computer for her small program, and
[ suggested she visit a computer store for the appropriate
prepackaged software.

Mental health centers are, in effect,
small businesses; their product is the
treatment of mental disorders, their
customer the patient.

Confident that I had steered a colleague down the
Yellow Brick Road of increased efficiency and productiv-
ity, | became curious about those software packages that
[ was sure were available for social service agencies.
After visiting a few local computer stores and reading
numerous computer and psychology magazines, [ found
the answer: there weren't any.

Close, but No Cigar
There were billing programs, data base management sys-
tems, and even a few psychological testing programs. But
there was no single integrated system that could replace
the mainframe MIS I'd developed.

My trip to the store did show me that the hardware
capacity of the smaller computers was not as limited as |

had thought. For instance, the total disk storage require-
ments of each agency using my system were less than [0
megabytes, something casily handled by hard disk drives.

My effort to find an information system for mental
health programs was not a complete failure. In fact, it
was this search thdt caused me to reorient my work to-
ward microcomputers.

The Business

Mental health centers are, in effect, small businesses;
their product is the treatment of mental disorders, their
customer the patient. Like any other business, a center
has a staff to be paid, facilities to be managed, and a
charge for services rendered. Terms such as accounts re-
ceivable and payable, payroll, and billing are as familiar
to a mental health program manager as they are to a
hardware store manager.

Although most centers operate on-a nonprofit basis,
revenue collection is a very important aspect of the busi-
ness. Some government funding is added to the operating
budgets of most centers, but the bulk of the funds that
pay the rent and the staff come from fee-for-service
charges billed directly to patients or their insurance com-
panies. Money must be collected for all services rendered
or else the business slides into the red.

But the nature of the mental health center’s product
and the state of the art of psychological treatment are
such that business-oriented software is not easily adapted
for the mental health setting. Unlike a business run for
profit, a mental health program can’t be judged effective
solely by its balance sheet.

There are specific techniques for assessing psycho-
logical problems, evaluating treatment outcomes,
and determining overall program effectiveness. Need as-
sessments determine the level of need in a community for
mental health services. Continuity-of-care studies look at
whether patients are moving from a high level of care,
such as a psychiatric hospital, to lower levels of care in
outpatient clinics. Close watch is kept on the recidivism
rate, or the number of patients who havé a relapse and
must return to the hospital. And age, sex, ethnicity, and
patient diagnosis data are compared with the corres-
ponding data of others in the service area to assure that
all groups of people are being adequately served.

Business software products are suitable for the busi-
ness aspects of running a mental health center, but they
do not adequately address program evaluation tech-
niques. Products are needed that specifically incorporate
these program evaluation techniques. But even if this
kind of software were readily available, it probably
would not be sold at your friendly neighborhood com-
puter store; the potential market is too small for such
products to compete for shelf space with word process-
ing, business, and entertainment software.
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1ts only
from our house

We have the hardware, the software,

SOFTWARE Individual Software
Application Techniques PC Connection ;I;?AI;JS;(FEI'UCTOR ................. $35.
Rainbow Writer (for color Prism Printer) . $129. i
A?sh?:n Tate ( )8 ?ﬁg&ajjyifsggl Educational Games fpr Young Computer
dBase Il (DOS or CP/M-86) . .. ........ 397. ! Users (require graphics board)
Best Programs Peachtree Snooper Troops | (ages 10 to adult) . . . . .. 30.
PC/Personal Finance Program . ........ 65. PeachText 5000 - Snooper Troops |l (ages 10 to adult) . . . .. 30.
Bible Research A complete personal productivity system Most Amazing Thing (ages 10 to adult) . . . 30.
THE WORD (KJV Bible — 7 disks) ... .. 149, e PeachText Word Processor Face Maker (ages 4108) ............. 23.
Bruce & James * Random House electronic Thesaurus Story Machine (ages 510 9) ........... 23.
WORDVISION . . o oo 39. * Spelling Proofreader Kinder Comp (ages 310 8) ............ 23.
Continental e List Manager _ Rhymes and Riddles (ages 40 9) .. .... 23.
Home AccountantPlus . . ... .......... 95, e PeachCalc electronic spread”shget Stone (requires graphics board)
FCM (was First Class Mail) . ........... 79. * 10 Peachtree/Wabash 5 1/4" disks My Letters, Numbers, and Words (great
Conceptual Instruments * Get Access Pak software (retail $525) graphics and sound - ages 110 5) . . . . . .. 29.
The Desk Organizer (30 day return for$10 ... $247.
guarantee if not satisfied) . ........... 250. GAMES
Digital Research Peachtree Automated Simulations
CPM-B6 ..........c.ccooovinnn. 44.  peachPak (GIL, AR, AP) . .......... $289.  Templeof Apshai . .................. 27.
Dragon Data Systems PeachText 5000 . ... .... (see above special)  Upper Reaches of Apshai .. .......... 15.
Pp Parr.ot (speech synthesis software) . . . . 29. Rosesoft CUrsE Of RA .+ v oot 15.
Financier ) ProKey (customize your keyboard) . . . . .. 65. Blue Giant
Financier Personal Series ............ 129. Satellite Software Hoser (Can you take the pressure?) . .. . . 25,
Financier Tax Series .. .............. 129 Personal Word Perfect . ............. 135.  Broderbund
Hayden Software Arts Apple PANIC s v wsswenmismoswosansn 23.
PLENRIEE 1 « wome « 5 s 5 0 005 mr w0 v 1 0 2 149, TKISOIVEr ..o 219, FriendlySoft
Hayes Financial Management Pack . .. ........ 87. FriendlyWare/PC Arcade .. ........... 39.
Smartcom Il <o ovweiniviiviviin s 79. Mechanical Engineering Pack . . ... .. ... 87.  Funtastic/
lus Software Publishing Snack Attack Il (best maze game out) . . . . 27.
Easy\é\/mﬁf “||'f T i et ?gg PRSIFIIE . oo 97.  Cosmic Crusader (as good as above) . . .. 27.
asySpeller Il for EasyWriter Il .. ... .. © UPFSIREPOM o 87.  BigTop(NEW) .. oo 29.
EasySpeller 1.1 for EasyWriter 1.7 ... .. .. 83. Softword Systems Mgsler Miner (NEW) ..o 29.
IliasyFﬂetr LpTEEL sy o 52; Multimate (was Wordmate) .. ......... 329.  Infocom High quality text games
ccounts Recevanie . ... : Sorcim 0] 17 R RTINS 2r.
ééi%?glti Pjyable ................. gjg. guperca:c (AN R e 31 1 (13 g ZOT L o e o s s e 2 w0 27.
CEOBT sacriaiadibdonn s, ; UBDEREAIGH" % ¥ s s vt W s 8 5 9 80wy 6 5 10 165. Zar s s s mndmenmanp assmaamias 27,
Package Price for above three . ... .. .. 879. System Software Services Deadliine . ...........ciiiiiiii.. 35.
IERIORE 1 s om0 s 349. PCModem 1.3 for Smartmodem 300 . . .. 49. SHAICrOSS . o oo o7,
OrderEntry ..................... 349. PCModem 1.4C for Smartmodem 1200 .. 79.  Suspended (NEW) .. .........covu... 35.
\l;lflitret?t i VisiCorp o MED Systems (mono or graphics board)
OIKSWITIET .o vv v vwv v v v v s s . VisiCalc 256k (w/free X training PREVITI. . s ¢ v o s e o0 svmrg 0 3 v v 29.
)/olkswriter International fully supports 5 110 program — limited time) . . ........... 165. Du{mhin (withvoice) .. ............... 29,
ANGUAGES 54 s sxh a5a,Foness i i NI e, merr i, e s, oov .58, T 199. Microsoft
Lotus Development VisiSchedule .. ................... 199. Flight Simulator (with 93 page manual) . . . 35.
1-2-3 (with tutorial on disk) ............ call ViSITrend/PIot . vvvvvvvnisnnnnnonns 199. Sierra/On-Line
Micnjosoft VisiWord (w/free VisiSpell mail in Frogger (now instock!) . .............. 27.
l’;ﬂémpﬁm ------------------------ 179. —limited time . ................... 269.  Crossfire (keyboard or joystick) . ........ 23.
software lys: h | leece......... ]
PCrayon create in full color with easy to gtiaiizfcngitmiazgig e “
use graphics tool . ... L 39. EDUCATIONAL The Warp Factor . .................. 27.
CREATABASE i in nusmysmuswsru s 65. Comprehensive TigersintheSnow . ................. 27.
Pearlsoft PC Pal (for first time users) . ........... 27. ERITEMIG! - 2. ¢ 1 5.5 5 2 o s oo = oot fosmems mot o 3 38 25,
Personal Pearl .................... 197. PC Tutor (more in-depth instruction) . . . . . . 55. Sublogic
Peter Nort_on FriendlySoft Night Mission (pinball by author of
MNOHONMIGHIEE: . . v v v v i s v 55. FriendlyWare/PC Introductory Set .. .. ... 39 Microsoft's Flight Simulatc:) . . ........ .. 29.

#CONTINENTAL U.S. ONLY. 2 DAY DELIVERY TO MANY AREAS MUST BE MADE BY UPS 2ND DAY AIR. APPLICABLE ONLY TO ITEMS IN STOCK.

© COPYRIGHT PC CONNECTION 1983. ALL ITEMS SUBJECT TO AVAILABILITY. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. IBM IS A REGISTERED TRADEMARK OF IBM CORP.
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two days
to your house*

the knowledge and the prices.

HARDWARE
AST Research (For IBM-PC or XT)
We are a full line AST Research Dealer
All AST Boards come with SuperDrive,
SuperSpool, and one year warranty.
ComboPlus 64k
upgradable to 256k, with clock calendar,
serial and parallel ports .. ........... $288.
MegaPlus 64k upgradable to 256k
(or to 512k with MegaPak) with clock
calendar and serial port ... .......... 288.
MegaPak 256k upgrade for MegaPlus . . call
1/0 Plus Il clock calendar and serial port . 118.
Parallel Port or second Serial Port for

PC Connection

Hardware Special
through July 31, 1983

Plantronics/Frederick Electronics

COLORPLUS

High Resolution Color Graphics Board

e Operates with RGB Monitors

* Works like IBM Graphics Board or

* Works in enhanced mode with proper
software — 16 colors in medium
resolution — 4 colors in high resolution

e Comes with The Draftsman software

e Comes with parallel printer port

Plantronics/Frederick

COLORPLEIS . « v wosmy somns (see special)
Princeton Graphics

PGS (Hi Res RGB Monitor with cable) . . . . call

Quadram

Quadboard 64k upgradable to 256k, with
Quadmaster Software,clock calendar, serial
and parallelports .. ............... $297.
Microfazer Printer Buffer (parallel) w/copy
MP 64 (64k) upgradable to 512k ... ... 188.
Quadchrome (Hi Res RGB Monitor) . . . 497.
Quadlink (allows you to run most Apple Il
programs directly on your IBM-PC or XT) . . call

Star Micronics

MegaPlusor /OPlus!ll ............... 35 ey .
Game Adapter for VO Plus Il .. .. ... BE, | e eheias sdsatiesaiemss $389 ggm;:;:g E,:Q;Z: """"""""" .
Connectall Bracket for Extra Cables . . . . . 19. T '
Curtis DOYSHEIE o o550 e i Bt e o i 45,
PC Pedestal (for IBM Mono or Color) . . . . . 65. K& 1 geoi': ftlrﬁqca;'i.oxvgl-lgu??)r oducts? Y Cable for two Joysticks .. ........... 39.
PGS or Quadchrome display adapter ... ... 9. Buying your first PC or XT and want advice oh Tandon . .

System Stand (holds PC vertically) . . . . . . . 21, hardware compatability and software TM 100-2 (5 1/4") Drive (DS,DD) configured

Extension Cable for IBM Mono Display . . . 44.
Keyboard Extension Cable (3 to 9 feet) . . . 36.
Electronic Protection Devices

The Lemon (surge protector) . ......... 44, USI monitors for graphics board

The Peach (surge protector) . .......... 69. Pi-2 Monitor (12" green, with cable) . . . . . 149,
'g;es Sr:izzly (oowerbackup) - ........s. call OUR POLICY Pi-3 Monitor (12" amber, with cable) . ... 164.
FX-80 with GRAFTRAX-PlUs . . . .. .. call * We do not charge your card until we ship.

MX-100 with GRAFTRAX-Plus . . .. ..... cal *No surcharge added on VISA and MEMORY

Epson to IBM Parallel Cable . . . . .. ... .. 32, Mastercard. 64k Memory Upgrade Set for IBM-PC or XT
FTG Data * No sales tax. v 5 systemboard . ... ... 59,
Light Pen (Push Tip) . ..o oo 159. e We fully insure all shipments at no additional 64k Memory Upgrade Set for any memory
Demo Disk Set for Light Pen . ... ....... 39, charge. board specify make of board ... ....... 59,
Hayes e Allow one week for personal and company Install memory upgrades and run
Smartmodem 300 ................. 227. checks to_clear, . diagnostics at time of board

PCModem Software 1.3 for above . . . . . . 49 e COD maximum $500. Cash or certified check. purchase only . ............ per board 10.
Smartmodem 1200 . :..vsssamsssyas 557.

PCModem Software 1.4C for above . . . .. 79. SHIPPI‘NG ) ) DISK

Smartmodem 12008 (board modem) call United States: For monitors, printers, drives, . ) SKS

Smarco ] o 79 and furniture, add 2% to all orders. For all other Verbatim with 5 year guarantee
SmartmodemacIBY Cabls . o5 items, add $2 per order for UPS surface, $3 per Datalife Disks SS/DD plastic box of 10 . . . . 29,
os + order for UPS 2nd Day Ar. Datalife Disks DD/DD plastic box of 10 . . . 39.
Prism 80 Printer with all four options . . . 1397. Canada and Mexico: We add freight charges Flip Sort (holds 75 disks) . ... ........... 1.
Prism 132 Printer with allfour options .. 1597. 10 Credil card Fﬁ%ﬁfggéesb adi o e

Prism to |BM Parallel Cable . .......... B82. furniture. For all other items, add $4 per order for INFORMATION SERV'CES
Kraft shipping charges. Compuserve

Joystick . ... 45. Compuserve includes subscription, manual,
Mouse Systems 5 hours of connect time, and monthly

PC Mouse (3 button optical mouse comes 800 / 24 3_8088 PUBICEHOMS: < w659 vaw s iwssmpnsesss 39.
with power supply, desk pad, and Source Telecomputing

software — connects to serial port) . . . .. 269. PC Connection 6 Mill St.,, Marlow, NH 03456 The Source subscription & manual . . . . . . 75.

performance? Call us. We have the IBM-PC
experience. Monday through Friday 9:00 to
5:30 at 603/446-3383.

For the IBM-PC Exclusively.

as Drive A or Drive B for your PC. Comes
with complete step by step installation
instructions
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“No, we're all okay, but
our computer’s gone.’

It could have been a lot worse.

Luckily, all that was missing was the
computer and some spreadsheet software.
And that should be covered by insurance.

But it isn't. Ed didn't realize that once he
started using his home computer on business
projects, his homeowners insurance no
longer would cover it.

As suddenly as the robbery had occurred,
Ed found himself out several thousand dol-
lars with no way to recover it.

You need SAFEWARE™

If you use your microcomputer for busi-
ness, you can protect yourself from a loss
like this with SAFEWARE. For as little as $35
a year, SAFEWARE insurance covers all
hardware, media and purchased software.
Both business and personal.

SAFEWARE protects against theft, 4
fire, accidental damage, even the £
destruction caused by power
surges.

And, now, SAFEWARE is avail-
able on a 10-day trial basis. If
you are not completely satisfied
with the coverage provided, return
the policy within 10 days for a
full refund.

The only risk you take with
SAFEWARE is not having it.

To obtain more information, or
bind coverage immediately, call the toll
free number. Or send the coupon to:
Columbia National General Agency,

88 E. Broad St., Columbus, Ohio 43215
(In Ohio call toll free 1-800-848-2112).

1-800-848-3469

Hours: Mon.-Fri. 8:30-7;
Sat.-Sun. 10:30-4:30 (EST)

s

Amount of Annual
Insurance Premium Send for immediate protection: CNGA, 88 E. Broad St., Columbus, Ohio 43215
Upto § 2,000 $ 35
Name
$ 2,001-§ 5,000 $ 60
Street
$ 5.001-% 8,000 $75 g
City State ZIp
$ 8,001-$11.000 $ 90
$11,001-$14,000 $10 L
90 g [ Check enclosed O visa (3 MasterCard Card #
Not avail. in AK, DC, HI, KY, LA, ME, MS, ¢ , Sk " 3
NV, SC. or WY, Expires: [ Send additional information

PCW
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284 Reader Service #304



Community: Programming

First Debugging

A novice programmer immerses himself in the

microworld.

David Sudnow

I bought my IBM Personal Computer
to do word processing. Awarded a
contract to write a book on video
games, my deadline was tight and the
time ripe. Addicted to the IBM Se-
lectric for years, its keyboard as inti-
mate a part of my bodily space as the
piano’s (I play jazz and write about
the acquisition of skill), there was no
question that Id get an IBM PC. And

When a novice copies a
listing, it’s like typing
foreign language text.

it was only a matter of days after I'd
unpacked the machine before I was
quite at ease with it and the Volks-
writer word processing program.

Now, one year and a book later,
determined not to let this ergonomic
masterpiece go unused between writ-
ing projects, I've decided to learn
about programming and to keep
track of the nature of that experience
at the same time. My first evening at
the task gave me a glimpse of what
computer programming entails and
the fascination that the process ob-
viously holds.

With a book in hand on how to
program the IBM PC, I spent a cou-
ple of hours working over a few

PC WORLD

primitive BASIC functions such as
displaying characters at certain loca-
tions on the screen, working with el-
ementary equations, and learning
how to have 1 through 100 squared
by writing ‘For A=1 TO 100;
PRINT A~2; NEXT A’. Kid’s stuff
(although computers make using this
phrase obsolete). Playing around with
numbers, I got a certain kick out of

watching thousands of figures fly by
and seeing how quickly exponents
get large.

After a short while, however, that
sort of electronic magic lost its ap-
peal, and then, while browsing
through the BASIC manual, I came
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upon the SOUND statement. [ knew
of the little speaker on the PC from
those annoying bleeps accompanying
warning messages in my word pro-
cessing program, but I didn’t know
you could program it. Here I'm told
that this SOUND statement, fol-
lowed by two numbers, produces a
tone—my first chance at computer
music.

SOUND and Sense

The statement takes the form

SOUND X, Y

in which X assumes values in cycles
per second to define a tone’s fre-
quency (e.g., concert A = 440),
while Y is expressed in “clock ticks”
to define duration. A table in the
BASIC manual made sense of these
clock ticks (18.2 of them per second),
which are related to some built-in
timing device or cycle within the
computer. In any case, if you type
SOUND 440, 18.2

you get a second’s worth of concert
A. If you type

SOUND 1500, 1.5

for example, you get a much faster
high tone. I spent a few minutes gen-
erating different notes with these one
liners and then noticed how a sample
program in the manual said to pro-
duce a glissando:

10 FOR X =440 TO 1000 STEP 5
20 SOUND X, 05

30 NEXT X

40  FOR X=1000 TO 440 STEP -5
50 SOUND X, 0.5

60 NEXT X

I copied it with care, ran it (you’re
speaking the lingo in one night), and
sure enough, a glissando. How neat.
Statements combine to produce wid-
ening possibilities. I could envision
all the need for complexity you’d ever
want. For about half an hour I ex-
perimented with the rising half, lines
10 through 30, writing dozens of
three-statement programs, assigning
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different values for X, different incre-
mental steps for ascending a se-
quence, and different durations. I
tried to generate a chromatic scale
from 440 to 880 with 12 equal inter-
vals. I played around with long, low
tones and especially enjoyed one mis-
take I made by typing RUN on a
numbered program line, rather than
on its own line, so that the sequence
kept repeating.

After a while I took a break, had
some dinner, and then came back to
the machine. At some point during
the course of the next hour [ wrote:
10 FOR X=1000 TO 300 STEP 10
20 SOUND X, 4.0
30 NEXT X
I typed RUN and the computer re-
sponded Ok, the BASIC prompt,
ready for the next instruction. Ok,
my hat. It wasn't Ok, so [ typed it
again. Again that insistent Ok—no

Languages are really
systems of movements

to be grasped by eyes
and hands.

tone, no sound, let alone the de-
scending scale it should have pro-
duced. Maybe I punctuated
incorrectly, so [ did it again, and yet
again.

How odd to repeat the self-same
entry several times—a carry over
from the machine age. Try the starter
once more. Wait a minute, give
things a chance to settle down, and
then give it another go. You figure
something hasn’t registered, the con-
nection is weak, needs better con-
tact. Maybe you didn’t strike the
ENTER key with the right force.
There’s my perfectly good statement,
can’t see a thing wrong with it, so it’s
got to be in the mechanism. Fat
chance. I couldn’t tell what was
wrong. It worked fine before dinner.
Perhaps 4.0 was an inappropriate
duration, so I tried out a plain

‘SOUND 1000,4.0%, and sure enough
got a high-pitched tone. The 4.0 part
was acceptable. Try the whole thing
again, with the FOR..NEXT. Still
nothing. I hadn’t the slightest clue.

You can sit in front of the console
and go nuts on such occasions.
Things look fine. You break down
some of the elements and they work,
even break down things you know
perfectly well are proper, but put it
together and you’ve still got that in-
solent, instantaneous Ok. [ stared at
the screen like an idiot. It’s times like
this that you start talking to your
machine.

In a few minutes [ came upon it.
Vacantly perusing the manual, I was
befuddled and peeved, looking with
a nondirected, transfixed gaze at the
whole thing, not line by line, but
with that gaze that never feels like
problem solving and turns out to
solve many nonetheless. Looking at
the problem in that unmotivated way,
my eyes fell on the sample listing
again. The minus sign in ‘STEP -5’
on line 40 suddenly made an ap-
pearance, popped out at me as
though a spotlight had hit it. Of
course, the numbers are decrement-
ing, so you've got to have the minus.
That the computer doesn’t read 1000
to 100 and know to step backward
probably has to do with organiza-
tional considerations at some pro-
gramming level. Decrementing
sequences in FOR...NEXT state-
ments must be negatively signed, and
that’s that—a rule, a convention,
how things must look. Yes, that’s the
best way to put it.

I retyped ‘FOR X =1000 TO 300
STEP -10°, and naturally got my de-

_scending scale.

Landscape of Signs

Many first-time users try out a few
programs that are beyond their un-
derstanding just so they can get
something sophisticated happening
on their new machines. I'd copied the
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glissando listing a few hours before
to hear my computer do its music
thing, not to understand the logical
structure of the operations. And
when copying it, | wasn’t taking ac-
tion with symbols whose use I under-
stood or speaking the lines; | was
just reproducing a string of sights,
character by character. The first time
through the listing that minus sign
was merely arbitrary punctuation, a
figure to be accurately copied, a little
dash on the page. When a novice
copies a listing, it’s like typing for-
eign language text.

This time [ was ready to see it, not
because I searched around with a
question that a minus sign might an-
swer, though in the instant I spotted
it [ naturally knew just how its logic
fit the meaning of a decrementing
progression. | hadn’t the faintest idea
what [ was looking for, wasn’t really
looking for anything, and there it
was, a little piece of paper quivering
with relevance, an incongruous frag-
ment against a background of grow-
ing familiarity with the correct look
of those FOR, NEXT, STEP, and
SOUND statements.

Seeing that minus sign, I didn’t dis-
cover a rule so much as a detail of
how things must look, now waiting
there to show itself to me. The
“pointless” repetitions, mindless
copying of a sample program, and
experimental routines with changing
values established a microcontext of
sights and moves, a perceptual
ground that yielded up that missing
sign, spotlighting it on the page. The
little strips of programming action
take on increasing specificity through
repeated play, and handling ex-
pressions at the keyboard with grow-
ing fluidity lets you see their form
with deeper refinement. What at first
was no more than a series of seem-
ingly senseless marks gets slowly inte-
grated into a connected gesture of
movements and sights.

As trivial as such discovery pro-
cedures may seem, their implications
for learning are important. In the
days to follow my first BASIC eve-
ning, 've encountered many similar
situations, coming to competently see
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and use commands through a mix-
ture of systematic and haphazard ex-
perimentation, moving back and
forth between direct, problem-solv-
ing research and diffuse searching,
with many repetitions at the key-
board and browsing through the
landscape of signs and their conse-
quences. ,

At first I figured there was little
point in copying someone else’s pro-
grams. After all, you want to under-
stand, but understanding means more
than grasping the logical structure of
a command—it means immersing
oneself in a world of new perceptual
events. | keep coming upon new de-
tails as much by wandering up an al-
leyway till I get stuck, as by moving
through a strict problem-solving ex-
ercise. Perhaps different styles of pro-
gramming emerge out of different
paths in this respect, and with them
different kinds of programs.

Exploring the Microworld

The computer, the manuals, and the
program listings make up a little
Unuwelt, as animal ethologists put it,
an environment, a surrounding of
connected sights, movements, and
sounds in which our human bodies
must look and feel. Computer lan-
guages and command routines are
presented in manuals as logically
structured expressions to be acquired
by way of definition and assembled
according to the rules of a formal
syntax.

While that’s one valid description,
in the course of that often men-
tioned, yet seldom discussed hands-
on experience, these languages are
really systems of movements to be
grasped by eyes and hands. Their
sense and competent use of them is a
problem for the entire body, not just
the so-called thinking parts. 'm
waiting for the programming manual
that bypasses formal definitions al-
together, that trains by successive
scale such as repetitions, gradually
increasing possibilities without an-

nouncing the rule, so that you can
just watch new things happen on the
screen while you go over and over
routines with minor variations and
expansions. Maybe I'll write that one
myself someday.

Meanwhile, I’ll play with SOUND,
manuals in hand, and try lots of free-
form experimentation. Why not
learn about the machine and the lan-

Why not learn about
the machine and the
language in the context
of an already established
interest?

guage in the context of an already es-
tablished interest? Most guidebooks
would have me do elementary busi-
ness problems or freshman-level so-
ciological tables. Surely the complex
ways one can concisely manipulate
sequences of numerically described
sounds must in principle invite exten-
sive use of different programming
structures.

Perhaps I could work my way
through BASIC just staying with
SOUND, making melodies whose na-
ture grows out of and reflects that of
BASIC and the PC. As [ practice my
scales, improvise, learn how to see
and grasp possibilities while compos-
ing by number, I'll try to deepen my
understanding of the mysterious
learning process by keeping an eye
on it as | go along.

David Sudnow is a former sociology
professor and Guggenheim Fellow
and the author of numerous articles
and books including Ways of the
Hand: The Organization of Im-
provised Conduct and Pilgrim in the
Microworld. He is currently writing
a book based on his programming
experiences with the IBM PC.



PC/FORTH"

Why you should try FORTH on your IBM® Personal Computer. ..

e FORTH is interactive and conversational like BASIC, but twenty times faster!

e FORTH’s performance is far superior to ordinary interpreted languages, and when
carefully tuned can approach the speed of equivalent assembly language programs.

e FORTH’s compiler includes constructs that support modular, structured programming.

e FORTH is largely written in itself and is highly portable (can you imagine a BASIC
interpreter written in BASIC?)

e FORTH includes a user-controlled virtual memory facility for program text and data.

e FORTH permits easy user definition of new data types and control structures.

PC/FORTH is available for PC-DOS, CP/M-86, and Concurrent CP/M® .
PC/FORTH is compatible with PC-DOS 2.0, the PC/XT, and all hard disks.

PRIFOBTH™ . .:ccovannnes $100.00 Extension packages
Includes interpreter/compiler with multi- PC/TERM for Smartmodem ....... $ 60.00
tasking and virtual memory management, QTF + editor/text formatter ....... 50.00
screen editor, assembler, debugging aids, Software floating point ........... 100.00
many demonstration programs, and 150 Intel 8087 support ............... 100.00
page manual. PC/FORTH uses standard disk Advanced color graphics ......... 100.00
files for program and data storage. Interactive symbolic debugger. .. .. 100.00
PC/GEN custom charactersets....  50.00
PC/FORTH+ ............. $250.00 Hierarchical file manager ......... 50.00
Allows creation of FORTH programs up to 1 B+ Treeindex manager .......... 125.00
megabyte in size! B+ Tree index and file manager ... 200.00
Cross reference utility ............ 25.00
FORTH Cross-Compiler . ... $300.00
Used to produce dedicated disk or ROM “Starting FORTH” tutorial .. $ 16.00

based applications. No license fee for com-
piled programs. Choose target micro-
processor from Z-80, 8080, 8086/88, 68000,
LSI-11, or 6502.

PC/FORTH requires 48 kbytes RAM and 1 disk drive. Cross-Compilers require 64 kbytes RAM. All software distributed on single-sided double
density soft sectored diskettes. Prices include shipping by first class mail or UPS within USA and Canada. California residents add appropriate
sales tax. When ordering, specify PC-DOS, CP/M-86® , or Concurrent CP/M-86 please!

Laboratory Microsystems, Inc.

4147 Beethoven Street
Los Angeles, CA 90066

(213) 306-7412

IBM is a registered trademark of International Business Machines Corp.
CP/M is a registered trademark of Digital Research, Inc.
PC/FORTH and PC/GEN are trademarks of Laboratory Microsystems, Inc.
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How o make
dBase Il work magic.
Wsashap

Finally, the first
practical applica-
tion of artificial intelli-
gence in personal computer
software.

Autocode 1 is a powerful program
generator for dBASE Il. No prior knowledge
of programming required.

e Automatic programs in dBASE Il code with
interactive screens

@ No prior knowledge of dBASE Il required
s——— e CP/M & MS DOS operating systems
[“MFE Pjg@gg I @ Handy pocket size manual

e Average learning time
only 4 hours

@ Siring, numeric, date &
calculated fields

o Automatic multiple reports

ONLY $200.

MANUAL

STEMMOS LTD.

Reader Service #255 666 Howard Street, San Francisco, CA 94105

e o o ——————— o ——— - S G S -

Just send the following to address above today.

@ Your diskette format & hardware @ Your name & complete address Credit card buyers may substitute
@ How many Autocodes you want @ A check or money order. M welreardinumbor epaEiRIelon

date for the check. Or call us toll free

at 3200 each” and save the frip to the mail box
arvedl each ORDER TOLL FREE 800-227-1617 (Ext. 417)
IN CA CALL 800-772-3545 (Ext. 417)
U.S. Address: 666 Howard St., San Francisco CA 94105 U.K. Address: 344 Kensington High Street, London W14
Tel: (415) 777-3800 . w o Tel: 01602 6242
Dealer inquiries invited.
dBASE II™ Ashton Tate IBM is a registered trademark of International Business Machines. Autocode 1™ Stemmos Ltd
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http:D2417-6/$19.95
http:D5564-2/$19.95

£ Community: Games

BASIC Boggler

Test your BASIC knowledge.

Steven P. d’Adolf

Wordfind puzzles can be entertaining
and educational. The following
puzzle was generated on an IBM PC
using a program written in BASIC.
The program uses an algorithmic ap-
proach for part of its operations and
then a brute force trial-and-error
method to fit as many words into the
puzzle as possible.

See if you can find the 51 IBM PC
BASIC functions, statements, and
commands hidden in this puzzle.
Only words of four or more letters
are to be considered. Words may read
up, down, forward, backward, or di-
agonally.

If your memory needs jogging,
check the list of the 51 BASIC words

used in the puzzle. The complete so-
lution to the puzzle is on page 327.

Steven P. d’Adolf is a freelance writer,
electronic engineer, and computer
hobbyist. He is in the process of mov-
ing from El Paso to San Diego.
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How to dress up your IBM.

Fred Molinari, President

Low cost data acquisition
and control for the
IBM Personal Computer”

Data Translation is fashioning a new look in the personal
computer market.

Our new single board plug-ins bring complete
analog and digital I/O capability to your IBM Personal
Computer.

The complete DT2801 I/0 system fits on just
one board. It includes A/D with programmable gain,
D/A, digital I/O, and a programmabie clock and has
direct memory access capabilities. The DT2805 fea-
tures the same functionality, with provision for low
level analog input.

With power and performance to match that of
the IBM PC, either board provides 12-bits of resolu-
tion with over 14kHz throughput rates under
BASIC.

And whether your application is in laboratory
data acquisition or in industrial process control,
you will find both boards highly reliable at a very
low cost.

The DT2801 and DT2805 are easy to use.

Just plug either one into an IBM Personal Com-
puter expansion slot. No need for separate hous-

ing or cables. A screw terminal panel with optional
thermocouple cold junction compensation is available for con-
necting analog and digital input signals.

—
: . T g
And they’re easy to program. More than 30 I/O functions - .,

are accessed with just 3 commands from BASIC. Programming M G FOTTR ©

instructions and sample routines are detailed in the compre-
hensive User Manual.
Plus, as with all Data Translation products, the DT2801 and
DT2805 are fully
backed by our service

oy

On-Board 16- Channel

Microprocessor 12-Bit A/D with and support team.
progr s No other analog

puter offers such
quality, power, and
performance for such
areasonable price.
But, by now you
probably expect that
from Data Translation.

16 Lines ; : i 1
\ Digital 1O IBM PC We don'’t just fol-
Progrzla‘mmahle Interface low the latest trends.
loc

< We set the style.

The DT 2801 and DT 2805 are complete single .
board data acquisition systems for the IBM : /
Personal Computer. e s

Pt Sl 2-Channel | [/O system for the
/——— ,Lliltgﬂ IBM Personal Com-

World Headquarters: Data Translation, Inc., 100 Locke Dr., Marlboro, MA 01752 (617) 481-3700 Tix 951-646.
European Hgadquarters: Data Translation, Ltd., 430 Bath Rd., Slough, Berkshire SLI 6BB England (06286) 3412 TIx 849-862.

IBM Personal Computer is a registered trademark of IBM.
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PC World Day on'Tape

If you missed PC World Day at the West Coast
Computer Faire, you're not out of luck!

These five symposiums featuring 26 of the most

highly respected professionals in the personal computing
field were audio taped. .. and are available now.

The PC Phenomenon—#21-1

Listen to: David Bunnell, Publisher, PC World; Cheryl Woodard, Associate Publisher, PC World;
Ronald S. Posner, Chairman, National Training Systems; Egil Juliussen, Chairman, Future Computing;
and Martin Alpert, President, Tecmar

Second-Generation Software—#21-2

Listen to: Mitchell Kapor, President, Lotus Development Corp.; Jeffrey M. Harbers, Associate
Manager, End-User Division, Microsoft; Gilbert H. Hoxie, President, Context Mnn;lgen_wnt Systems;
Roy Folk, Division Marketing Manager, VisiCorp; Dr. Edward H. Currie, President, Lifeboat
Associates; and Harry Miller, Associate Editor, PC World

PC Multiprocessing, Networking, and Communications—#21-3

Listen to: Drew Major, Software Systems Manager, Novell Data Systems; Steven T. Pomeroy, Product
Marketing Manager, 3Com Corp.; Bruce Eisenhard, Omni Project Manager, Corvus; Harry . Saal,
President, Nestar; Knut S/C Ojermark, EDP Audit Manager, Wells Fargo Bank; and Steven Cook,
Technical Editor, PC World

PC Add-ons—What Is Compatibility?—#21—-4

Listen to: William H. Murto, President, COMPAQ Computer Corp.; Dr. Robert S. Harp, Chairman
of the Board, Corona Data Systems; Martin Alpert, President, Tecmar; Karl Koessel, Contributing
Editor, PC World; and Andrew Fluegelman, Editor, PC World

Systems Software for the PC—#21-5

Listen to: Gary Kildall, President, Digital Research; Chris Larson, Director of Marketing,
Microsoft; David B. Hughes, VRI Associates; Gordon Bell, Quantum Software Systems; C.A. Irvine,
Vice President of Engineering, SofTech Microsystems; and Kearney Rietmann, Associate Editor,

PC World

Cassette Order Form

O —p—_ |

Name

Address

City/State/Zip

Telephone

[J VISA [J MasterCard [J Exp. Date

Card No.

Send $7.95 per session or $34.95 for all five. Include $.75
per cassette for shipping and handling, up to a maximum of $5.00.

Send me the following cassettes:
O #21-1 [ #21-3 O] #21-5
0O #21-2 O #21-4 [0 All S tapes

..l__.....__._____-———-—.....-__——_—____..-——ﬁ

Send check or money order to: Cassette Services Co.,
19745 Oakmont Dr., Dept. PCW, Los Gatos, CA 95030.



erfect

IBM & ACP

ompatibi

- When you need competitive prices,

prompt service and complete support, call us.

HARDWARE

DISK DRIVES

Davong

5MB Internal Hard Disk ............. $1465
10 MB Internal Hard Disk ............ $1695

(Includes power-supply, controler card
and software)
Control Data

Full-Size 320KDS/DD .............. $ 235
TEAC, Hitachi, Matsushita

Half-size 320K DS/DD w/brackets .. $ Call
Slimline 640K DS/QD w/brackets ..... $ 310
TallTree Systems JFormat software ... $ 25
Maynard Electronics

Modular Disk ControllerCard ......... $ 195
Standard Disk Controller ............ $ 155
WHRSEHAI POTE .« vvvvscoenssenmies $ 219
withiparallel port . .. cowesewiciaivais $ 209

Scotch/3M DS/Diskettes (boxof10) ... $ 39

EXPANSION BOARDS

AST Research

(All AST boards come with SuperDrive,
Superspool, and one year warranty)
ComboPlus 64K upgradable to 256K,

with clock calender, serial

and parallel ports «uuevvesssivviss o $ 280
MegaPlus-E 64K upgradable to 256K, (or 512K
with MegaPak) with clock calendar

andseral Port ... scsemiiscssasas s $ 280
MegaPak 256K upgrade for Megaplus $ Call
1/0 Plus Il clock calendar and

SBTIAlIPOE 53565 conmnmomen s s s 55086 $ 115
Parallel port, second serial port,

orGameadapter ................... $ 35
Memory Upgrade Set (9 chips)64K .... $ 55
Connectall Bracket forextracables ... $ 15

Maynard Electronics
Modular SandStar Series

(BestPrices) ..................... $ Call
MODEMS

Hayes

Smartmodem 1200 ....coeueveissman $ 509
Smartmodem 300 ... cviviisivinnnns $ 209
Smartcomm comunications software $ 99
Smartmodem-to-IBM six footcable ... $ 25
MicroStuf

Crosstalk communications

BORWETE: s niommsissinine i & o Srinini i $ 119

PRINTERS

C.itoh

Starwriter F10-40PU40cps ........... $1395
Printmaster F10-55PU55¢cps ......... $1695
Epson

MX-80 F/T, Graphtrax Il ............ $ Call
MX-100 F/T, Graphtrax Il ........... $ Call
FX-80 F/T, Graphtrax Il ............. $ Call
L b L s ———— $ Call
NEC

L T T T T T $1895
Okidata

Microline 83A F/T 120 cps, 132cols .... $ 655
Microline 92 160 cps, 132 cols,

Okigraph, correspondence quality . . ... $ 535
Microline 93 F/T 160 cps, 132 cols,
Okigraph, correspondence quality . . ... $ 890

Microline 84 FIT 200 cps, 132 cols,

Okigraph, Correspondence quality ... $ Call
Vo 011107 (o] [ (R $ 30
We carry a full line of printer accessories

OUR POLICY

* We accept VISA, Mastercard, Money
Orders, Certified Checks, Cashiers Checks,
Personal Checks, Wired Funds.

* We do not charge your card until we ship

* No surcharge added on VISA and Mastercard

* Allow one week for personal and company
checks to clear.

* COD maximum $500. Cash or Certified check
on delivery.

SHIPPING

United States: For monitors, printers,
and hard disk drives add 2% to all orders. Blue
Label and Next Day Air available. For all other
items add $3.

1-800-223-3860

MONITORS

AMDEK

ColorlIRGBHiRes ................. $ 590
Video 300 Green (Graphics card) ...... $ 155
Video 300 Amber (Graphics card) ...... $ 165
Video 310 Amber

(monochromecard) ................. $ 185

(We supply cable for all Amdek monitors)
Princeton Graphics
PGS Hi Res RGB Monitor

WIREADIS ;x5 swnemssvsasisovsiaoss $ Call
usl

Pi2 Green (GraphicsCard) ........... $ 155
Pi3 Amber (GraphicsCard) ........... $ 165
MultiDisplayCard ................. $ Call

(We supply cable for all USI monitors)

SOFTWARE

Ashton Tate

AERBRY o sssomn o« o8 5 b W R TSGR $ 399
Fox & Geller

QUICKOOUE 5o s © 55 5 4 4 2 mnammanimnmmes $ 179
Financier

PersonalSeries ............c.oconn. $ 129
TOXQEHOE ococvivsixs v i oy wimnmnsTas $ 119
IUS

EasyWilterll wevsisvssassavisnsmnans $ 205
EasySpellerlll s« s:asss:5s59ssanims $ 159
Accounts Receivable ............... $ 345
Accounts Payable .................. $ 345
General Ledger .............coionnn $ 345
IEVBAROIY. vvvsii v ¢ « v v 45 € 5 5 50 s RRIA $ 345
OrdarEN Y s sss i s wanmimmnmmie $ 345
Lifetree

Volkswriter .........ccviiiiiiiiann. $ 120
Volkswriter International ........... $ Call
Lotus Development

1-2-3 (with tutorial ondisk) .......... $ Call
Microsoft

MUBIEIBIAR .+ i o o5 bonsmmdiien Sy ep ey $ 160
FHARt SIMBIALER « « ou-spnmswmssssonemes $ 30
Micropro

716770 (55 C | R . $ 299
WordStar/MailMerge ............... $ 349
WordStar/MailMerge/Spellstar ....... $ 429
Sorcim

SupetOale Y - .ocvnicnvarensiibrenss $ 160

APPLIED COMPUTER PRODUCTS INC.
1916 Welsh Rd. #6, Philadelphia, PA 19115

215-934-6990
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An
Enviable
Position

A AT SR
\\\\\3f

PC W&RLD

Place yourself in an enviable position, adver- You will love our contacts. Especially our
tise in PC World. Reader Response Card which will put you
PC World can offer you something no in touch with the people you most want to
other computer magazine can. reach.
Total self-confidence. PC World provides an average circulation
First of all, you need never be concerned . 0f 180,000 in our issues nos. 4—8, for a CPM
about how your ad will be displayed. We al- of $18. No wonder that in just one issue we
ways make a conscientious effort to present jumped in rank to become the fourth biggest
you in the best possible light. So you won’t computer magazine in terms of ad pages sold.
get lost in the shadows or in the shuffle. “An incredible beginning...” said Adtrack.
Secondly, you will know at all times the “We think it will be the biggest...” said
exact position of our readers. In fact, we John Craig, Director of Marketing Commu-
can actually pinpoint them for you. It’s easy. nications, Digital Marketing Corp.
They all have one vital and central interest in
common-—the IBM Personal Computer and For more information about placing your
IBM PC Compatibles. That means they read ad in PC World, call our Advertising Account
PC World from cover to cover each month— Managers toll free: national-800-872-7800;
including the ads. California—800-872-7808.

Our highly dedicated and expert editorial
staff makes sure our readers don’t miss a
thing when it comes to the latest develop- Get YOU.I'Sle nto
ments in the field of IBM PCs and Compati- . o
bles. We have an inside, outside, and evé)n a an enviable position.
satellite view of the entire industry. After all,
more than 45% of the personal computer
market is right here in California where PC
World is published.
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BBS Watch

CompuServe’s Newest Bulletin Board

Gene Plantz

“Your bulletin board is always busy!”
Most Systems Operators (SYSOPs)
are used to hearing this complaint.
The major disadvantage of a single-
line bulletin board is that only one
caller at a time can access the system.
As an example, an average tele-
phone call to my bulletin board lasts
25 minutes, SO my system can serve
only about 57 callers a day. I am sure
that more than 57 people try to ac-
cess my BBS every day, but I imagine
that they give up in frustration after
hearing repeated busy signals.
Frustrated BBS callers take heart!
This time BBS Watch examines a bul-
letin board for IBM PC users that
handles hundreds of callers simul-
taneously. This bulletin board has
been on-line since January but is al-
ready a very popular system. In its
first two months of operation it had
almost 11,000 callers and accumu-
lated more than 200 program files for
transfer. This ever-ready IBM PC bul-
letin board is found on CompuServe.

Time-Sharing Computers
CompuServe and other time-sharing
services maintain hundreds of data
bases that subscribers can access
with telephones and modems. Com-
puServe offers subscribers features
such as electronic editions of four
major United States newspapers, sto-
ries from international wire services,
updated stock market quotations,
home shopping, and games. The ser-
vice charges customers a one-time
membership fee of $20 to $40, de-
pending on which starter kit is pur-
chased. Subscribers are issued
identification numbers and passwords
that they use each time they access
the service.
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CompuServe may be used during
prime time (8 a.m. to 6 p.m. week-
days) or standard time (6 p.m. to 5
a.m. weekdays and 24 hours week-
ends). Prime-time usage is by con-
tract only; subscribers using 300
baud modems are charged $22.50
per hour, while subscribers using
1200 baud modems are charged $35
per hour. Prime-time users pay a $45
monthly minimum charge. Standard-
time subscribers using 300 baud mo-

File transferring is one
of the most popular
features of any BBS.

dems pay $5 per hour, while users
with 1200 baud modems pay $17.50
per hour. Standard-time users pay no
monthly minimum. All rates exclude
local telephone charges.

Because CompuServe maintains its
own phone network, most people
can dial a local phone number to
connect with the service. If you live
in the continental United States and
are in an area not covered by Com-
puServe’s network, you can use an-
other telephone network called
TYMNET. CompuServe charges $2
per hour for using TYMNET.

Special-Interest BBSs

When you dial CompuServe you are
asked to enter your identification
number and password. After a short
pause the main service menu is dis-
played. If you want to go directly to
the bulletin board menu, type GO
PCS50 after the prompt at the bottom

of the service menu. Your computer
then displays the following menu of
special-interest groups (SIGs):

Personal Computing SIGS

1 CP/M SIG 11 ST-80 Users

2  HUG (Heath) 12 TeleComm
Now

3  MAUG (Apple) 13 CEMSIG

4 MNET-11(H11) 14 Author Forum

5 MUSUS=Pascal 15 Commodore

6 RCA p-System 16 Atari SIG

7 TRS80 COCO 17 IBM PC SIG

8 Panasonic 18 OSISIG

9 MNET80 TRS80 19
10 LDOS TRS80 20
Input a number or key

<ENTER> for more choices

Instructions
Descriptions

These SIG bulletin boards are used
by people who have the same per-
sonal computer or share a common
interest in a computer-related topic.

MAUG, the MicroNet Apple
Users’ Group, shares information on
Apple computers and Apple-compati-
ble programs. Members of the HUG
bulletin board swap tales about their
Heath computers. The CP/M SIG is
made up of people interested in this
popular operating system. They dis-
cuss CP/M-based software and the
use of computers that support the
system. TeleComm callers keep up to
date on telecommunications for per-
sonal computers.

If you need more information
about these groups, option 20 pro-
vides a complete description of the
subjects covered by the 18 special-in-
terest bulletin boards. Option 19
gives information about joining one
Or more groups.
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The IBM PC BBS
Menu option 17 connects you to the
IBM PC bulletin board. The first
time you call this BBS the system asks
your name and whether you want to
be added to the membership list. A
yes reply gives you full access to the
program library and other files on
the bulletin board. A negative re-
sponse allows you to read messages
but prohibits you from transferring
files.

When you log on the IBM PC BBS,
the welcome message looks like this:

Welcome to IBM PC SIG, V. 1A(46)
Gene Plantz 70040,245
Last on: 11-Apr-83  22:34:40
High msg#: 4321

You are user number 10412

Name:

System contains messages
4033 to 4377
You have a message waiting:
#: 4341 Sec. 8 - Ask the SYSOPs
Sb: #4309-big xfer
12-Apr-83  01:02:25
Fm: Bill Harts 70315,201

The information indicates the date
and time of your last call to the BBS,
the highest message number on the
system during that call, the system’s
current low and high message num-
bers, and the number, subject, and
sender of any messages addressed to
you. The message alert is a welcome
feature; such a notice saves you from
having to search through all the mes-
sages to find your own.

After reading your welcome mes-
sage, press ENTER to display the
main SIG function menu:

PC WORLD

IBM PC SIG

Function menu:

1 (L) Leave a message

2 (R) Read messages

3 (RN) Read new messages

4 (RM) Read waiting messages

5 (B) Read bulletins

6 (CO) Online conference

9 (OP)  Change your SIG options
0 (E) Exit from this SIG

Enter selection or H for help:

The function menu isn’t always the
same, because it displays only fea-
tures that pertain to each caller. For
example, if you did not have a mes-
sage addressed to you on the system,
option 4 (RM) would not appear on
the menu.

The first five options on this func-
tion menu are common to most bul-
letin board systems, but numbers 6
and 9 are unique to multiline bulletin
boards. This BBS has been designed
to prompt you for any information it
requires to complete the commands.

Option 1 (L) allows you to write
and leave a message on the system.
The system permits user-to-user mes-
sages, messages to the SYSOPs (four
SYSOPs maintain this BBS), for sale
notices, and general information mes-
sages and requests.

Option 2 (R) permits you to read
all but confidential messages on the
system. With this option you can re-
quest to see one specific message or
all messages on the system.

Option 3 (RN) displays only mes-
sages placed on the system since your
last telephone call.

Option 4 (RM) displays messages
addressed to you. If you are notified
of a message when you log on the
system, this is the first option you
should choose.

Option 5 (B) displays the BBS bul-
letins, which are messages created by
the SYSOPs. These bulletins inform
callers about such things as new fea-
tures on the BBS or changes in pro-
gram files.

Option 6 (CO) allows you to ex-
plore the communications capabili-
ties of a multiline BBS. This feature
permits direct communications with
other on-line users who have also
chosen the CO option. Messages that
you type are immediately received by
the other conference option users.
The SYSOPs periodically hold on-line
conferences in which they answer
questions from BBS users. These con-
ferences can be “attended” by hun-
dreds of users. The date and time of
a conference are usually posted in a
system bulletin well in advance.

Option 9 (OP) changes the display
settings of the data sent to your ter-
minal. For example, you can use this
option to tell the BBS how much data
your terminal displays on one line of
your monitor.

File Transfers

File transferring is one of the most
popular features of any BBS. The
CompuServe IBM PC bulletin board
has an extensive list of program files
(see “BBS of the Month”). Since this
BBS is available to many more people
than single-line bulletin boards, the
programs found on this system are
usually not available on local, single-
line BBSs. Programs using PC-DOS
2.00 are already a common sight on
the CompuServe system. One SYSOP
said that he expects to see more of
these programs on the BBS as well as
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information about changes required
to make other programs work prop-
erly with DOS 2.00.

The file transfer process begins at
the function menu. Instead of choos-
ing one of the options, type XA. This
command takes you into the file
transfer section of the BBS and dis-
plays the following file transfer menu.

SIG Database Access System
Use ? for help

SIG/Access:

Valid commands:

PUB - retrieve from public ACCESS
NOR - normal SIG access

XA - change to new database
CAT - catalog

TYP - type a file

DOW - download a file

KEY - search keyword list

SUB - submit a file

DEL - delete a file

EXI - exit from ACCESS

HEL - explains ACCESS

2 XxX - explain command xxx
SIG/Access:

The transfer files are divided into
nine data bases that must be viewed
one at a time. The files for download-
ing are in data bases 0 through 7.
Data base 8 is reserved for uploading
programs. To get a catalog of the
contents of data base 0, type in the
command CAT. The list that appears
shows the sizes of the files, the up-
load dates, the number of accesses,
and the dates files were last accessed.
To get a more complete description
of the files, type the command
CAT/DES. This command gives you
a description of the programs and
an explanation of how to use them.

If you want to view other data
bases, issue the XA command. When
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the system asks you which data base
you want to see, type the data base
number, and the list you want will
appear on the screen.

To transfer a program to your
computer, prepare your communica-
tions program to receive an ASCII file
and then issue the command
TYP filename.filetype
This command starts the file transfer;
you can see the program on your
screen as it is transmitted.

Currently, the CompuServe BBS
sends and receives files in ASCII for-

CompuServe’s bulletin
board is a bargain.

mat only. However, one SYSOP said
that he hopes the system will soon
support full binary file transfer.
When you want to log off the sys-
tem, use Option 0 (E) from the func-
tion menu to leave the IBM PC BBS
and return to the Personal Comput-
ing SIGs menu. Once you have re-
turned to that menu, you can log off
the system by typing the command
OFF. Unless you properly log off
CompuServe, you can be charged for
extra hookup time by the service.
CompuServe’s bulletin board is a
bargain for the PC user who wants to
keep up to date on the latest PC news
and build a library of interesting pro-
grams. And to top it off you don’t
have to put up with a busy signal.

Send correspondence to Gene Plantz,
P.O. Box 95638, Hoffman Estates,
IL 60195. CompuServe: EMAIL
70040,245; Source: SMAIL
STG476.

IBM PC Bulletin Boards

Following is a partial listing of the
IBM PC bulletin boards on-line in
the United States. The list is up-

dated as the author receives infor-
mation about new bulletin boards.

213/649-1489

Culver City, California

SYSOP: George Peck

24 hrs, download & upload,
messages

213/390-3239

Source: TCG147

Santa Monica, California

SYSOP: Marc Schoenberg

24 hrs, download & upload,
10 M disk, 300/1200

215/250-0173

Easton, Pennsylvania

SYSOP: Jerry Lotto

24 hrs, download & upload,
300

301/949-8848

Rockville, Maryland
SYSOP: Rich Schinnell

24 hrs, download & upload
(Passwd =IBMPC)
301/251-6293

Gaithersburg, Maryland
SYSOP: Larry Jordan

24 hrs, communications info
(Passwd = IBMPC)

301/460-0538

Bethesda, Maryland

SYSOP: Ramona Landberg

24 hrs, upload newsletter
articles

Volume 1, Number 5



301/937-4339

Beltsville, Maryland
Small People Software
SYSOP: Chet Rhodes
24 hrs, games, messages

312/259-8086

Chicago, Illinois

SYSOP: Gene Plantz
(PCMODEM)

24 hrs, download & upload,
messages, 300/1200

312/376-7598

Chicago, Illinois

SYSOP: Pete Coniceak

24 hrs, download & upload,
messages, 300

FEATURES: Full utilization of the PC
e Horizontal Scroll e Business Graphics
e Math e Footnotes ® Keyboard Phrase
EASIER—Menu oriented with plain Library e Sophisticated Boilerplate As-
English commands. sembly with Auto Variable Fill-in e Col-
umn Manipulation © Hyphenation Scan
® plus much more . . .

FASTER—Native 8088 Code.

416/499-7023

Toronto, Canada

SYSOP: Doug Peel

24hrs, download & upload,
messages, 300/1200

MOST FUNCTIONAL—Designed to fill
the needs of the high production office. Call or Write:

Metasoft Corporation
711 E. Cottonwood,

608/262-4939 Suite E, Casa Grande,

MOST FEATURES—Has features to

Madison, Wisconsin satisfy even the most discriminating EENCHMETK" Arizona 85222. Tele-
PC Users Group user. ealdionni phone (602) 961-0003.

SYSOP: Read Gilgen

S p.m. to 8 a.m. weekdays,
S p-m. Fri. to 8 a.m. Mon.,
download & upload,
messages

Reader Service #104

703/680-5220

Dale City, Virginia

Dale City Info Exchange

SYSOP: Tim Mullins

24 hrs, news, new product
review—all PCs

703/560-7803

Vienna, Virginia

ABBS with IBM PC
Conference

24 hrs, download & upload,
messages

PC WORLD

703/978-0921

Fairfax, Virginia

SYSOP: Bruce Churchill
(Hostcomm)

24 hrs, software eval/purchase

(Passwd = IBMPC)

703/978-9592

Fairfax, Virginia

SYSOP: Don Withrow
(Hostcomm)

24 hrs, download & upload,
tips

(Passwd = IBMPC)

716/836-6964
Buffalo, New York
SYSOP: Bob Taylor

913/842-5749

Lawrence, Kansas

24 hrs, download & upload,
messages

800/848-8199

CompuServe

24 hrs, download & upload,
messages

subscribers only

305






CAPTUR.ASM

CLOCKC.BAS

DEBUG.TXT

INT10.ASM

MODEM.DOC

ONEFOR.BAS

ONEFOR.DOC

RAM160.ASM

RAM180.ASM

RAM320.ASM

RAM360.ASM

RESCMD.DOC

RESVCM.BAS

PC WORLD

03—Feb—83

01-Feb—83

01-Feb—-83

03—Feb—

01-Feb—83

01-Feb-83

01-Feb-83

26—-Apr—83

26—Apr—83

26—Apr—383

26—Apr—83

01—Feb-83

01-Feb—-83

5185

6005

2425

1310

7660

2990

4510

8505

8510

8520

8510

5170

2875

Source for trivial print-to-disk rou-
tine. Installs itself; requires reboot
after use; must be reassembled to
change buffer size.

BASIC program to modify COM-
MAND.COM for residency. See
RESCMD.DOC.

Description of DEBUG change to fix
HEX file bug.

Sample assembly routine to allow
high-level programs to invoke the
video functions (interrupt 10 is the
video service).

Documentation of MODEM 3.0 and
Christensen protocol.

BASIC program to modify FORMAT
for single execution. See
ONEFOR.DOC.

Documentation of FORMAT com-
mand modulations.

Electronic disk for DOS 2.00—160K

version.

Electronic disk for DOS 2.00—180K

version.

Electronic disk for DOS
version.

2.00—320K

Electronic disk for DOS 2.00—360K
version.

Description of resident mods for
COMMAND.COM 1.10.

BASIC program to modify
COMMAND.COM for residency.
See RESCMD.DOC.

8" THINLINE FLEXIBLE DISK SUBSYSTEM
SHOWN ABOVE) FULLY ASSEMBLED & TESTED WITH
OMPLETE DOCUMENTATION

1-8480 DUAL DRIVE, DOUBLE-SIDED. 2.4MB . .. $1,495
1-8481 SINGLE DRIVE, DOUBLE-SIDED, 1.2MB:

INCL. FILLER PANEL — SECOND DRIVE

CAN BE ADDED LATER ... ... 995
8" DISK CONTROLLER ... ... .. = 195

5v4" FULL HEIGHT INTERNAL MOUNTING FLEXIBLE DISK

DRIVES FOR IBM PC & XT, _Z&~/rw |HEATH"
AND OTHER SMALL COMPUTERS
G SESiron
CDC 9409 DOUBLE-SIDED, 48TPI, 320/360KB 245
lnaﬂn
TM100-2 DOUBLE-SIDED, 48TPI, 320KB 235
TM101-4 DOUBLE-SIDED, 96TPI, 640KB . . 295

5v4" V2 HEIGHT INTERNAL MOUNTING FLEXIBLE DISK
DRIVES (INCLUDES STRAP KITS TO MOUNT IN FULL
HEIGHT FOOTPRINT)

Tandon TM50-2
DOUBLE-SIDED, 48TP|
QUMETRAK 142
DOUBLE-SIDED, 48TPI .
TEAC FD 55-B
DOUBLE-SIDED, 48TP|
TEAC FD 55-F
DOUBLE-SIDED, 96TPI ....... (2) DRIVES FOR 750
4 DRIVE ADAPTOR CABLE ... .. .. . Call

SYISDTC DOS SOFTWARE UTILITIES FROM TALL TREE

J FORMAT ENABLES USE OF 514", D/S, 96TPI
& 8’ FLEXIBLE DISK DRIVES PLUS
OTHER FEATURES FOR IBM PC DOS
1.10 VERSION 1.78 50

J FORMAT- ZSAME AS J FORMAT ABOVE FOR
PCDOS20 ...... . 35

WINDRIVE ENABLES USE OF WINCHESTER
SUBSYSTEMS FOR IBM PC DOS 2.0 35

JETDRIVE ENABLES IMPLEMENTATION OF
ELECZFE)ONIC DISK FOR IBM PC 55

.(2) DRIVES FOR 375
.(2) DRIVES FOR 395

.(2) DRIVES FOR 575

......... 85

L DATA
@ EgNm%%AnON DISKETTES

1242-00  5%4" SINGLE-SIDED, SINGLE

DOUBLE DENSITY, WRITE PROTECT

NOTCH & HUB RING . ... (Box of 10) 22
1244-00  5v4" DOUBLE-SIDED, SINGLE/

DOUBLE DENSITY, WPN & HUB
RING . ... : ..(Boxof 10) 35

— 8" SINGLE OR DOUBLE-SIDED,
SINGLE/DOUBLE DENSITY, WPN &
HUB RING, VARIOUS FORMATS ...

(71 4) 632-8512

305 S. State College Blvd.

Suite 135
Anaheim, CA 92806

=
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DISCOUNT

-|BM PC® BUSINES$S ¢
* SOFTWARE * HARDWARE e
«NOW IN OUR 4TH YEAR

ACCOUNTING SOFTWARE

o LIST COST
*CONTINENTAL HOMEACCOUNTANT+ 150 89

*IUS G/L-A/R-A/P (Ea) 595 379
1495 969
+S.W. DIMENSIONS ACTG., PLU
GIL-A/R-AIP-INV-PAY-S0-PO (En) 495 269
COMMUNICATIONS SOFTWARE bz

*D.C. Hayes Smartcom Ii

All three- Packa ectal

sMicrostuf Crosstalk 195 119
eSoutheastern Data Capture/PC 120 79
—DATA BASE/FINANCIAL MODELING =

gplled Software Versaform
HTON-TATE FRIDAY SGALL
-Ea le Money Decisions 199 127
«LOTUS 1-2-3 495 329
sMicrosoft Multiplan 275 175
*Software Arts TK! Solver 209 215
sSoftware Publishing PFS:File 140 87
sVisicorp Visicalc/256K 250 169
Visitrend/Plot 300 209
I—— MISC. SOFTWARE ———
sComprehensive PC Tutor 80 52
*Continental FCM éFIlIngICat/ML) 125 75
*Digital Research oncurrent CP/M-86 3% 2§g
CBASIC 86 200 129
*PBL Personal Investor (128K) 145 95
*Peter Norton Utilities 80 53

——WORDPROCESSING SOFTWARE —

-Comgu(er SW Technology Word/PC
*|US Writer Il 350 225
*Select Word Processing System 595 325
eSorcim Superwrlter 295 189
Spellguard 195 125
~eVisicorp Visiword 375 265
VisiSpell 225 159

HARDWARE $PECIALS

*Corona 5mB Hard Disk System 1795 1525
«D.C. Hayes Smartmodam 300 89 215
Smartmodem 699 499
eMicrosoft 64K HAMCARD/Radesk 350 239
*Novation 212 Auto Cat 695 559
Smart Cat 103/212 595 415
*Practical Microbuffer ll—In-Line/32K 209 209
*Quadram Microfazer 16K 189 135
Quad 512 + w/B4K 325 229

*STB Super RIO 64K Multifunction Card
2-RS-232, Parallel, Game & Clock Ports. 475 339
*Star Gemini 10 Printer (Epson equiv.) 399 329

dBASE II® $PECIALS

dBASE Il 0os or crim-s6) $419 pLus...
“dBASE Il User Guide” by Adam Green
Now...an easy way to learn this #1 Program!

List $29 FREE w/dBASE |l PURCHASE

e dBASE |l UTILITY SOFTWARE
*Fox & Geller Qulckcoda (Pgm. Generator) 295 179
RAPH (u/w Quickcode) 295 179
L (Programming Aid| 99 59
sHumanSoft DBPlus (Sorting Program 125 89

o dBASE Il PACKAGE SPECIALS °
*dBASE Il + Quickcode 569

*dBASE Il + Quickcode + DBPlus 1120 639
*dBASE Il + Quickcode + dUTIL 1094 619
*dBASE Il + Quickcode + dGRAPH 1280 749
*dBASE |l + ALL FOUR ABOVE 1514 849

*dBASE Il UserGuide- OnlySZOwIany Packago-
cuance card @ RN _NRAR. ’
onnmsouf ogUU-d 5
«MIN $200° MON=-FRI 8AM - 4PM PAC.TIME
-‘rtcnchL SUPPORTe ORDER m\ma-
*PRICE QUOTES « PRODU! c%r

©213-823-07 7(1om-4m)
CA. PHONE ORDERS OVER $300 — $3 PHONE CREDIT

TERMS: MAIL-ORDER ONLY. Prices/Terms subject to
change wlo notice -Some items-limited supply. Mail
Orders under $100—Add $10, All Sales Final.
PAYMENT: Cashier's Ck/MO/Bank Transfers/Personal
cks-Allow up to 20 days-CA: Add 6% Tax. (LA: 6Y2%)
-No COD or Terms -C.W.O. onl'
SHIPPING: Add 2% (min. $6) UPS Surface
ostal/Forei (?n Add $25+ Postage
MASTERCARDNISA Add 3% (Min. $200 charge)

®|BM PCTM of IBM Inc.  ®dBASE I1-TM Ashton-Tate
PCWO5/IPCO7

*FREDERICK E. DEEGe*
_and Associates

13234-A FIJI WAY
MARINA DEL REY, CA 90291

Reader Service #294
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SDHEX.IBM  01-Feb-83 2785

TWOFOR.BAT 01-Feb—83 40

VDISK.ASM  30-Mar-83 8725
VOLSER.DOC 16—Mar-83 2360
VOLSER.HEX 16—Mar—-83 2400
CLOCK.BAS  28-Jan—83 7430
DIR.BAS 29—-Mar-83 19570
DIR.DOC 29-Mar-83 910

GRAFGE.BAS 28-Jan—83 8330

GRAFGE.DOC 30-Jan-83 1860

Sorted directory program.

Sample batch file for ONEFOR
(format) command. See
ONEFOR.DOC.

Source for RAM drive device
driver; similar to example in DOS
2.00 manual.

Documentation for volume labeler
VOLSER.HEX.

Volume labeler (DOS 2.00); see

VOLSER.DOC.

A fun novelty program to turn your
PC into a very expensive digital
alarm clock. Requires the color/
graphics card and BASICA.

A program to aid in cataloging your
disk files. Entries may be made via
keyboard or direct reading of a
disk’s directory. Stores up to 1000
entries. Sorted output is available.
Program is (and should be) directly
compilable. Was written for 128K,
two (160K) drives, printer, and color
(80-column) monitor, but should run
OK on the monochrome.

Documentation for DIR.BAS.

An IBM utility program that allows
the definition and saving of the top
128 characters accessed by the
CHR$(X) function in BASIC. The
program only works in screen 1 or
screen 2, and therefore requires the
color/graphics card.

Documentation for GRAFGE.BAS
and a BASIC program for loading

character sets created and saved by
GRAFGE.BAS.
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TIMER.BAS ~ 26—Apr—83 2520 A simple BASIC file to demonstrate
the BASIC 2.00 function TIMER.
The program will sound an alarm
after either a given time has been

reached or a given amount of time
has elapsed. Requires DOS 2.00.

SOUNDS.BAS  10-Feb—83 4695 Introductory program to using the
8253 timer chip for better sound
generation on the IBM PC.

STAR3D.ASM  02—Feb—83 2340 Source listing for three-dimensional
starplot program in assembly lan-

guage.

STAR3D.HEX 02-Feb—83 5300 Hex format for three-dimensional
starplot program. Must be converted
to .EXE format to run.

STAR3D.TXT 02-Feb—83 925  Instructions on how to run the
three-dimensional starplot program.

HAVE A MAILING LIST?
GET ““‘SUNMAIL I TO KEEP IT IN ORDER

“SUNMAIL I” OFFERS A COMPLETELY MENU-DRIVEN SYSTEM

e NAME FIELD e 9 DIGIT ZIP CODE e DATE FIELDS
e BUSINESS NAME e FOREIGN ADDRESS e UNLIMITED CODE FIELDS
e STREET ADDRESS, CITY, STATE e 2 TELEPHONE NUMBERS WITH AREA CODE
ADD A RECORD UPDATE OR CORRECT A RECORD
Select ““Add a name record’ from the menu and fill in the blanks Select “‘Display/Change a Record’” from the menu and the cur-
which appear on your monitor. Even if you type with one fin- rent file information appears on the screen. Just type over the old
ger the new name record will be added in just a few seconds. data with the new updated information. All record information can
“SUNMAIL I"" even includes duplicate name detection. be updated instantly.

NAME LIST OUTPUT
Select “output’” on the ““SUNMAIL I"”” menu and your monitor asks how you want the output printed and organized. Answer
the questions and print the data. It's as simple as making a phone call. Data can be sorted either alphabetically or in zip
code order, based on any code fields including the dates and selected by zip code range.

LABEL OUTPUT DIRECTORY OUTPUT

1, 2, or 4 across labels, cheshire labels (key coding too), document  Just names and addresses, or include any combination of phone num-
labels including name and address and any combination of the bers, file codes, or dates.
“SUNMAIL I"" file information. FORM LETTERS TOO

SEE A “SUNMAIL I"" DEMONSTRATION AT YOUR COMPUTER DEALER OR ORDER DIRECT

SUNWARD SYSTEMS, INC.
“SUNMAIL I"" uses your IBM-PC capacity to the fullest, giving fast 655 W. Irving Park Rd. #5203
data processing. As your PC grows ‘“SUNMAIL I"" grows too, insur- Chicago, lllinois 60613

ing maximum use of your PC's capacity, and all upgrades come 312/935_5702

on the original “SUNMAIL I"" diskette. Includes protocols for 64K,

128K, 256K RAM, 1 or 2 diskettes, hard disks, etc. You'll never “SUNMAIL 1" for IBM-PC. ... ... ... ... ... ... ....... $199.00
outgrow ‘“SUNMAIL I."” 800 “SUNMAIL I"" records can be stored (includes complete documentation)
on a 2 sided double density PC diskette; approx. 12,000 records Manual separately . ... ............ i 25.00
on a 5 meg. hard disk. Demonstration diskette . ... ... ...................... 10.00
Orders shipped prepaid within 48 hours of receipt. Send check with
IBM-PC is a registered trade mark of the IBM Corporation. order or we ship COD. Overnight Express service add: $21.00.
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— JULY
PRICE WAR?

These sale prices good through July 31, 1983.

WordStar®

$249

11:1.X5 3| el SuperCalc2 ™

$439 pikil $129

SuperCalc™ | Multiplan™

$189

WordStar® WordStar®

- ™ ™ ™ - - - ™

MailMerge InfoStar dBASE Il VisiCalc® Perfect Writer
ALPHA SOFTWARE™ dutil $ 59 DataStar $179 Perfect Speller $169
All Products CALL dGraph $219 SuperSort $129 Perfect Writer/Speller $409
APPLIED SOFTWARE TECHNOLOGY™ HAYES™ SpellStar $129 Perfect Calc 2169
VersaForm $269 SmartModem $549 ReportStar $219 Perfect Filer 279
ASHTON-TATE™ HOWARDSOFT™ Apple Packages and Other Specials CALL All Four Perfect Products $799
dBase Il $439 All Products CALL m&ﬂgs%ﬂ” $ 89 iS)(F)gTFVfI\RE PUBLISHERS™ -
ASPEN SOFTWARE™ lus™ o1 I
Grammatik $ 60 EasyWriter 11 $189 s‘g‘c‘z'd Videx™ gggg g;g EGDT § gg
Random House Proofreader $ 39 EasySpeller I $119 Al ?%rermA{)' ex™) 7 rap
Random House Thesaurus $119 Easygilmer/Spe"er ggg Multiplan™ $189 §°RC'CM|: 129

™ asyFiler ™ uperta
%s"pfmr""aﬁd"wgim“ $35 Financial Management Series CALL ETSI?SCB% I {Videx™) g;}g guper‘(,lflc’ 11;9
COMPUTING!™ LEXISOFT™ BASIC Compiler $295 SpelGuare. 12
| ¢ SpellBinder $239 COBOL Compiler 549
Power! sug  Spellinder e S 8 VISICORP®
compmusonmar G
DIGITAL RESEARCH™ Lorus™ ™ - VisiDex 189
CBASIC $109  1/2/3 CALL N $ VisiFile 209
(B-80 Compiler $379 METASOFT™ 0ASIS VisiSchedule 209
PASCAL/MT+ $259 Benchmark $359 The Word Plus $129 VisiTrend/Plot 209
SPP $155 HICROL:B" Punctuation and Style $109 VisiWord 279
Access Manager $225 Tax Manager $179 ORGANIC™ Business Forecaster 100
Bg |81¥3 glgnager ggg MICROPRO® Milestone $269 Desktop Planner 219
PASCAL/MT+ 86 289 Wordstar $249 PBL CORPORATION™ gvlv.OPPV DISKETTES (Boxes of Ten) &
Concurrent CP/M 86 $249  Wordstar/MailMerge 149 FPenuallnvetor $145 5" (55) %
CP/M 86 $ 49 Wordstar/MailMerge/SpellStar $459 PEACHTREE™ 5" (DS) 35
FOX AND GELLER™ Wordstar/InfoStar $499 Series 4 Accounting Modules $369 ea. Larger Quantities CALL
Quickeode s219  Mheibderge $123 PERFECT SOFTWARE™
# CZI?:Staarr g 2 Perfect Writer $289

NOW, PAY LESS, AND GET GREAT SERVICE, TOO!

When you buy software from us you're in good
company. You see, one of our favorite customers is
IBM, itself.

That’s right.

When IBM PC headquarters in Boca Raton,
Florida wants to try out some competitive products.
they give us a call and place an order.

So do Hewlett-Packard and General Electric and
Honeywell.

Frankly. we're flattered but not surprised.
Because we know we've earned a national reputa-
tion for rock-bottom prices. fast. personal service,

and outstanding product support.

Now, we'd like to go to work for you.

TAKE A LOOK AT WHAT WE OFFER.
LOWEST PRICES: Compare prices lor yoursell. We
think you'll be impressed. (Somebody at IBM must
love a bargain!)

How do we keep prices so low? By buying in
tremendous volume and negotiating the best deals.
(We were the first mail-order house in the country
to sell Perfect Writer!)

FAST DELIVERY: When you call 800-SOFTWARE
you get the fastest delivery available anywhere.

Which means that every order is filled the day we
get it. And that our unigque Order Tracking
System™ is on the job, keeping tabs on your order
every step of the way.

Our giant inventory — one of the largest in the
United States also assures you of the fastest
possible service. Everything’s in stock so you don't
have to wait.

TECHNICAL SUPPORT: It's the best. When IBM
calls with a question, we berrer be ready! (One day,
when rowu have a question, you'll be glad you
bought from 800-SOFTWARE.)

WRITE
800-SOFTWARE

940 Dwight Way, Ste. 14
Berkeley, CA 94710

Purchase orders accepted.
Please call us in advance.

' O
= O Prompt UPS 3 day Blue Label.
' O Call for shipping charges, free
catalog, and other low software

CA residents
add sales tax.
©Copyright 800-Software 1983

TO ORDER, CALL TOLL-FREE: 800-227-4587
IN CALIFORNIA: 800-622-0678 or 415-644-3611

Microsoft is a registered trademark, and Softcard, RAM Card. and Multiplan are trademarks of the Microsoft Corporation.

prices.
O Now open Mon. - Sat.
O International and national dealer
requests welcome.
O Quantity discounts available.
O Prices may change.
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Printers

NEC

INECBO2BA! i 156 wosviinis iaia arazs wute $ 439

INEG 35304 1 cxycs s ioin- sosascoro fle 4 7ot ol $1599

INEC 7710 vaversvi s s setivamsbin sl $2059

NEC T80 55505 050+ wn ousviatonsia ramsr $2059

NEC3550: .0 .4 ikt Mok avmsan Ao $1899

Diablo

Diablo 620R (25CPS) . .. ........... $ 949

Diablo630R (40CPS) . ............. $1729

Diablo 630KSR (40CPS) ........... $2429

Epson

EXBO' sty suosmanitels Mok i staia sseaars aid $ 599

EXBOOET s s i irasisaensa’s s ommnsss) st $ 799

Smith Corona

TPL PRIANGN " (e o vain <t stiswia wivee weo $ 499

Okidata

ML82A

ML83A ..

MLB4P . .

ML84S . .

WD . s cins v siae aspasshnsss scos woesins o

MEDS . e sincone e ssbinn bumn st L &

IDS

MIcropri8mMBOL ..o « i v v sp o visia $ 509

PHBMNA2 4 o ¢ ss sirw v s sas s s $1399
(with Sheetfeed & Graphics)

PHSMITAR. § v 7 www i 6 5o B 5 aivie $1589
(with Sheetfeed, Graphics & Color)

PrismtolBMCable............... $ 48

Citoh

8510 Prowriter

F10 Starwriter 51 € .

F10 Printmaster ................. $1599

Mannesmann Tally

BITCEBOL.: ¢ . o 0% 4.07nt 000t 5y 5 8 $ 749

MT 1802 (Parallel) ................ $1559

MT 1805 (Serial(. . ................ $1559

Gemini

QERTRIA .. . conms v ol oaise 5 IR0 $ 319

GEMINI S i oo v wvs com sians sm ot $ 479

Qume

Qume Sprint 11 +
Tractor Feed
Printer Interface

AST Research
and
Quadram
Multi-Function
Boards

CALL FOR

BEST
PRICING

ORDERING INFORMATION AND TERMS:

Prices You

New Products

* % Corona Desktop Computer x
IBM COMPATIBLE Includes 2 320K drives, 128K
memory. Graphics, serial/parallel ports, high resolu-
tion monitor, MD DOS, CPM-86, BASIC, Multimate

wordprocessing.
i $2595
* % Corona Desktop Computer x *

Same as above with one 320K floppy and one 10
megabyte hard drive.

3995
* % Corona Portable Computer x *

IBM compatible/2 320 drives. Same components

as above. $2395

With 1 320 drive & MG hard drive.

$4295
* % Specials of the Month % %

Corona Hard Disk Subsystem5MG ................... $1399
CoronaSMGExternal .............................. $1729
Corona10MGlInternal .............................. $1819
Corona10MGExternal ............................. $2149
Verbatim Disks (S/D w/LibraryCase) .................. $ 27
Box of Maxell Disks(D/D). . ...........covvivninnennn. $ 39
Flip n’ Sort Diskette Box (Holds 50 Disks) .............. $ 21
ElephantDIske .. .. oo cnsmo s s mns am s o g v s e smivs $ 20
USIAMBErMONIIOL, . .« « o o was s ars o o siwa os e mme s stas $ 149

1095 E. Twain (702) 796-0296
Las Vegas, Nevada 89109

) Call Toll Free
1-800-634-6766
Order Line Only
Information & Order Inquiries (702) 369-5523
We accept VISA and MasterCard

Mon. — Fri. 8 A.M. to 6 P.M. — Sat. 9 A.M. to 6 P.M.
Dealers’ Inquiries Invited

Monitors

Amdek

(875172 [ PR R $ 679
COlOTI I wasini wicnasmiemas eoaam $ 399
Color IV (RGB Analog Input). . ...... $1029
AMAIBK T . oo mansas iare ves $ 729
AMPIOL. i sy var s see s $ 769
Amdek V310Green............... $ 179
NEC

NECJUB1201M .............ounn. $ 169
Transtar

TranStar20 s e wans s v i e $ 139

Quadram
Quadchrome
¢ Hi-Res RGB Monitor
e Non-Glare Screen
e 690 x 240 Resolution
CALL FOR

Peripherals
Kraft Joystick . con vire s dussaineaasase 45
TGJoystick. ..o $ 3B
TG TracKkBal oo s somnim s o $ 3
Microsoft 64K Ramcard . .......... $ 239
Microsoft 256K Ramcard . ......... $ 589
Hayes Smartmodem 300 .......... $ 209
Hayes Smartmodem 1200 ......... $ 499
Hayes Smartcom |l Terminal Pk. . ... $ 72

Anchor Automation Mark VI Modem .§ 179
Quadram Microfazer w/Power

SUPDIY vtis yovws v e wmesgsans st $ 149
TraBKBAN i.0:vcvuvis onamveretsmsmncomon wom $ 59
AnalogJoystick ............o0u $ 49
IBM InterfaceCard . .............. $ 45
Versawrliter Graphics Tablet ....... $ 239

NEWLY
ARRIVED

IBM

Personal
Computer

Includes 64K IBM-PC with

two 320 KB floppy disk

drives, controller color
graphics card,

monochrome monitor

$2839

For fast delivery send cashier checks, money orders or direct bank wire transfers. Personal and company checks allow 3 weeks to clear. C.0.D. orders ($3.00 minimum)
and 1% of all orders over $300. School purchase orders welcome. Prices reflect a cash discount only and are subject to change. Please enclose your phone number with

any orders.

SHIPPING: Software ($2.50 minimum). Shipping — Hardware (please call). Foreign orders APO & FPO orders — $10 minimum and 15% of all orders over $100. Nevada
residents add 5 3/4% sales tax. All goods are new and include factory warranty. Due to our low prices, all sales are final. All returns must have a return authorization number.
Call 702-369-5523 to obtain one before returning goods for replacement. All returned merchandise is subject to a restocking fee and must come with their original packaging
in order to be accepted. NO returns permitted after 21 days from shipping date.
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Can Bank On.

Business & Utilities

Advanced Operating Systems

The Programmer. ................. $129

Applied Software

Versatormi i « wis & 595 & e & wne wome v « $249

Ashton-Tate

dBasell (CP/IM86)................. $419

dBase lll(MSDOS) ................ $419

The Financial Planner ............. $419

BPI Systems

BPI Personal Accounting........... $139

Comprehensive Software

PO TULGE s & 553 5503 fudie = dir s avmen 510 $ 55

PERAlsx vansn vmsy sy wosy ovws s e o 6 $ 27

Computer Software Technology

WOIdIPC. cios v svves wusws wvass 5 s v & $ 49

Continental Software

The Home AccountingPlus . ........ $ 95

istClassMail .................... $79

Property Management . ......... .$309

Davidson & Associates

Speed Reader

Datamost

Real Estate Investment Program. . . .. $79

WEO:OM v.ovw smveoe s s wopwons wonea s o $ 85

Denver Software

Executive Accounting System. ...... $469
(128K)

Digital Research

ConcurrentCPIM86 . .. ............ $209

€ BasicB6 v vun « oo wman womes e & $125

PascalMT+86 ..............c..u. $239

Speed Programming Pkg.86 ........ $125

CISICODONBB.A : s v « wrsve 5 swave o ¢ $489

CPIMB6.......oivviiiiiaenn $ 39

Eagle Software

Money Decisions (Vol.1)............ $129

Money Decisions (Vol. Il) ........... $149

Money Pac (Vol. 1 &Iy, ............. $249

Fox & Geller

Quick Code (CP/IM86).............. $199

Quick Code (MSDOS) ............. $199

Hayden Software

PIGWHET < srve wopin s smon ¢ s v = sl $129

Information & Order Inquiries

(702) 369-5523

Acorn Software Products

EverestExplorer .................. $ 15
Liost:Colomys: s « v susie sz s o o $ 20
Armonk
ExecutiveSuite................... $ 27
Avalon Hill Game Co.
B-1NuclearBomber............... $ 15
Midway Campaign ................ $ 15
Computer Stocks & Bonds. ......... $ 17
Andromeda Conquest ............. $ 16
GEIANY o s sy 0 RS W 3 Ry 3 B $ 17
Dnieper RiverLine ................ $ 23
VOYAGET...x sii 5 wia v aes 5k ¥ wwia 4 o $ 17
Draw-PoKer « i s v o wis wsvens v e ws $ 15
Computer Football ................ $ 15
Computer Factsand Five........... $ 17
Avant-Garde Creations
LazZerMaze ... wcs s wii s pas nes w $ 20
Federation  us wes ¢ v o oo @ e s $ 20
Air Traffic Controller .............. $ 20
Blue Chip Software

Millionaire. . ........oooveeeeennnn $ 65
Broderbund Software

ApPPIe PaNIC: vz« saris sve o s o wvivn 5w $ 20
SOrPENING o cus wiosons wne o wwin s sxman wines $ 23
Datamost

PigPen .......coovniiiiiiiiiies $ 20

Hayes Microcomputer Products

SMACOM. e wvn 3 wars s s s 2 wcas & $ 72
Hayes Terminal Program . .......... $ 65
Howard Software

Real Estate Analyzer!l ............. $159
Creative Financing . ............... $169
Individual Software

ThelInStruetor «.o. » vuww ¢ s wis e v $ 29
Innovative Software

TN & i v 5 s v wwams wams = i g $299
FastGraphs ..................... $189
IUS

EasyFiler ....................... $239
Easy WISl s s wis 3 wam 5 595 555 5 sisn me $209
EasyPlanner..................... $159
Accounts Receivable .............. $369
Accounts Payable ................ $369
General Ledger................... $369
Financial Management Series. . . . . .. $899
Link Systems

DRYATAK « yem 5 155 ¥ 238 cufier « sowm mer 0 0 $199
Microcom

Microterminal .................... $ 62
Micro Lab

TheTaxManager ................. $159

Micro Pro
3 Pak Word/Mail/Spell
2 Pak Word/Mail
2 Pak Word/Spell
Wordstar
Mailmerge
Spellstar ........................
Infostar . ........

Microsoft

Basic Compiler(MSDOS) ..........
Business Basic Compiler (MS DOS) . .$379
MS Pascal Compiler (MSDOS) ......
Microsoft C Compiler..............
MuLisp/MuStar...................
MuMath/MuSimp
Multiplan(MSDOS) ...............
Microstuf

Crosstalk. ...........ooooivnnn...
North American

Business Systems

ANEWBE o wxnomrss wiow vescs 5 wwem s . caseors &

PHL Corporation

PersonalInvestor .................

Call Toll Free

1-800-634-6766

Order Line Only

Entertainment & New Products

SpaceStrike ..................... $ 20 Omric Corporation

Digital Marketing
AStrOBOdgE: o 5 w9 5imd 590 5 self 5t Sroes »

Epyx/Automated Simulations

TempleofApshai ................. $ 27
Upper Reaches of Apshai .......... $ 15
CurseofRa...................... $ 15
Ol BaFONS: guss ous v s vomsn w1 $ 65
Infocom

Deadling ............oovvvvnnnnnn $ 34
2O & viven i wes v 3 S s s $ 27
ZorkIl oo $ 27
SHareross s cwes w3 3w & sy wses wov $ 27
Zork Il .o $ 27

Information Solutions
The 25th Hour -25:01 .............. $ 65
Innovative Design Software
ROOIN B s saves g % g . e o $ 23
Intelligent Statements
Ken Uston's Professional

Blackjack

Asylum .........

Micro Productions

Galactic Encounters .............. $ 23
Microsoft

Flight Simulator ............. e $ 34

$329

SpaceGuardian ...........o0.inns $ 20
BlingSplatz. ..................... $ 23
ScreenMachine .................. $ 34
Sierra On-Line Systems
Ulysses & The Golden Fleece ....... $ 23
Adv. #4 Ulysses & The Golden

FIGO0 Ry o 0% vt 5500 Bl 1 50 LT 2 $ 23
Crosstirgs ey iz 3 s v 5 gym o 3 $ 20
Mouskattack ... coa « cese v o e vsvne » $ 23
EEOGOOE .o » tins 7t & 8ol Sk B8r & TS $ 23
Senitent Software

.......................... $ 23

Sirius Software
CalltoArms ........ovvvunneeenn. $ 20
SPACHEGHSn s 5w v w5 5 06G 5 $ 23
FOWLPIAY " & coava s o srons sniwen cmans 5 s 5 $ 27
Sir Tech
Wizardry . ... ..o $ 39
Wizardry-Scenario#1 .............. $ 39
Strategic Simulations
Galactic Gladiator . ... c.w. cais wun o $ 27
TheWarpFactor.................. $ 27
TigersintheSnow ................ $ 27
Epidemic...............ooin. $ 23
Sublogic Communication
“Night Mission” Pinball . . .......... $ 27

Peachtree
GeneralLedger................... $329
Accounts Receivable . ............. $329
Accounts Payable ................ $329
Peach Pak (GUARIAP) ............. $329
Peachtext5000S.9................ $229
Peter Norton Computing

Norton Utilities . .................. $ 55
Select

Select Word Processing System . . . . . $299
Software Products International
LogiCalc..............oooiuiunn, $129
Proi€alCi: « vos s sou wem 5 s v 5.6 $229
LogiQuestIl ..................... $165
LogiQuestlll .................... $369
Software Publishing

PES RBHOwm: ¢ s winnd 555 7 508 15 b $ 84
PESIEIG.0e v 5 woms smss ssmmn 2 awen v 397 $ 84
Softword Systems

Wordmaker . ...........c.o.oiiii.. $289
Sorcim/ISA

Supercalc & Supercalc |l . ....... Ea.$179
SUPBTWIEN 5 & s 555 5 B 60 « Shie Bue $239
Spellguard.. « « vu s v s s5a o ww v $125
Southeastern

DataCaplure .. . wes aam « s ssvia o $75
Synapse
FileManager..................... $ 99
Synergistic Software
DataReporter .................... $165
T&F Software

BiM:P2000k s s v wss som 3 s v @ 03 $149
T.M.Q. Software

Eile Fads: o v v 5 wow si5n s vy svaa § 2 $119
Visicorp

Visicale 286K v wan « wac sses wramoe v $165
DesktopPlant ................... $199
Vigitrena/Plot: v « sas v wo v ad $199
Visifile .. ... $199
VISTABX: = .54 5065 ¢ 90 eoornn 5 B.800 B4 $165
Visischedule': ... « wo v v omm v pan od $199
Business Forecasting Model . ....... $ 69
VISIWORD & avass wvm 5 s wowrs g 3 aws o8 $249
Visispell ..., $149

Pre-School/
Education

Computer Software Technology
WOTIPC e $ 49

Davidson & Associates
SpeedReader.................c..... ..

Word Attack: « o vy o aws e swes ol $ 34
Mathblaster ..................... $ 34
Epyx/Automated Simulations
Jabbertalky . ..................... $ 20
Insoft
WOPALHIX oo poes s pomos s win s aed $ 23
DIOIIG « seoon svmmns sz simas smza womis vl $23
International Software
Marketing (ISM)
MatheMagic
Graphmagic .
PRSI -0 o snous wrans 5 srse svam o wses s soven »
Math/Graphmagic Combo . ......... $105
Lightning Software
MASEETtYP® & s & wos s 5 s e vews $ 34
Sirius Software
TYPSALLACK: v v s ssose < wance womse . voest $ 27
Spinnaker Software
Snooper Troops#1 ................ $ 30
SnooperTroops#2 . ............... $ 30
Story Machine ................... $ 23
FaceMaKer: ;s sus siws was ves sees $23
Rhymes & Riddles ................ $ 20
KindBIGOMP: ... s sue s s G 5558 5 gad $2
Hey DiddleDiddle................. $ 2
In Search of The Most

Amazing Things ................ $ 27









User Group Dispatch

Raise Your Hand Please

Harry J. Foxwell

When a user group grows too large
to determine the composition and in-
terests of the membership by a simple
show of hands, it might be time to
conduct a survey.

It’s the third Monday of the
month, the day I go directly from
work to the Capital PC User Group
monthly meeting. [ want to arrive
early so I can purchase this month’s
Software Exchange disk before a big
line forms at the sales table outside
the meeting room. In the latest issue
of Capital PC’s newsletter, the Moni-
tor, the software librarian announced
that this month’s disk contains some
new DOS utility programs contrib-
uted by other groups.

[ arrive at 6:30 p.m., a full hour
before the meeting is scheduled to
start, and there are already 30 or 40
people in line for disks. A crowd of
100 or more is noisily milling around
at the Buying Group tables, waiting
to pick up the software, memory
boards, and blank disks they ordered
at last month’s meeting. By the door-
way to the auditorium Ramona
Landberg, our newsletter editor, is
signing up new members and selling
back issues. So much for coming
early.

At 7 p.m., my disk finally in hand,
I enter the auditorium. Almost all of
the 350 seats are taken. Mike Todd,
president of Capital PC, is standing
up front trailing a microphone cable,
congenially fielding questions from
the attentive audience.

“How do I get WordStar to do sub-
scripts and superscripts on my Di-
ablo printer?” asks a grey-haired man
from the back of the room. Mike re-
sponds by repeating the question and
asking if any other members have this
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combination of hardware and soft-
ware and can offer a solution. A few
people raise their hands in answer,
and Mike tells the questioner to seek
them out after the meeting.

A boy in his teens asks, “What are
null characters, and why does the
electronic bulletin board program
ask me how many nulls [ want to
use?” Mike carefully explains how
nulls are used to control the timing
of characters sent by the program to

When the group was
small, each member
knew all the other mem-
bers by name and knew
their special interests.

the receiving computer. [ find a seat
and casually reread my newsletter,
half listening for some useful tidbit of
information or a question of interest.

At 8 p.m. Mike firmly terminates
the question period and introduces
the topics for tonight’s formal pre-
sentation. For the next hour or so |
listen to Larry Jordan explain his
HostComm program for the PC and
to Wes Merchant reviewing the SPS/
BBS telecommunications software
package. This is followed by a big-
screen demonstration of Microsoft’s
now-famous Flight Simulator
program.

It’s now well after 9 p.m. and
Mike adjourns the meeting, an-
nouncing the gathering places for the
special interest groups (SIGs). “The
Games SIG will meet in the left rear

of the auditorium. The Advanced SIG

will meet in the cafeteria. The Pascal

SIG...” His voice fades into the post-
meeting commotion. My Statistics
SIG doesn’t meet tonight, so [ head
for the door, talking with other
members as we work our way
through the crowd.

Although it’s late when I finally ar-
rive home, I can’t resist the urge to
look at the new addition to my grow-
ing library of programs from Capital
PC’s Software Exchange. My fellow
members are almost certainly at their
PCs right now with their new disks in
the drives.

Capital PC’s Survey

The Capital PC User Group is a for-
tuitous combination of talented vol-
unteers and PC owners who have
insatiable appetites for information
about their computers. The organiza-
tion grew from about two dozen pi-
oneering IBM PC owners in early
1982 to a membership that will prob-
ably exceed 2000 before the end of
1983.

When the group was small, each
member knew all the other members
by name and knew their special inter-
ests. When the membership topped
1000 in January 1983, the club of-
ficers resorted to a survey to find out
who members were and what kinds
of information they were seeking.
The four-page survey questionnaire
was designed to gather demographic
information, to determine members’
interests, to ascertain the types of
software and hardware used by mem-
bers, and to seek presentation sug-
gestions for future meetings. (See the
“Capital PC User Group Survey” and
results on the following right-hand
pages.)

About 270 of the 400 members
who attended the January 1983
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Capital PC User Group Survey

At the January 17, 1983 general meeting of the
Capital PC User Group 400 survey questionnaires
were distributed to the attendees. At the end of the
meeting 268 completed questionnaires were re-
turned. The questionnaire was also available on the
PCUG electronic bulletin board. Five members ob-
tained copies by this method and returned them by
mail.

Twenty-five percent of the 1100 PCUG members
responded to the survey. The questionnaire data
was tabulated using an IBM Personal Computer
and the Survtab survey analysis package. ‘The
tables included with this article represent data
from some of the survey questions.

If you own an IBM Personal Computer or use
one at work, please complete this survey form. The
results of this survey are to be used by the Capital
PC User Group for information purposes only. The
information collected will be analyzed by the Sta-
tistics Special Interest Group of Capital PC, and
the results will be reported in the Capital PC
Monitor.

Please be as accurate as possible in answering the
following questions. More than one answer may be
appropriate for some questions.

Are you a member of Capital PC?  yes | ]
no [ ]

How many IBM Personal Computers do you (or
your family) own? 2[ ]

How many IBM Personal Computers does your
employer own (that you are aware of)?  3[ ]

For what purposes do you use your IBM PC?

Entertainment (games) (of kids 3a] 1

adults 3b[ T) ks 5 o 50 5 o i 4.3] ]
Household (checkbook, budget, files,

BUC.) @ aiw oha w0 3103w 0w wvs aiw w0e as s ww wre we o 4.4] ]
Software development ................ 4.5( ]
Education (of kids 6a| ],

adults 6b| A 4.6( ]

Other. Please describe briefly:
4.7] ]

Of the time you spend on the PC, approximately
what proportion do you spend on the following
applications?

Word processing ................. S 1%
Data base management ........... 5.2 1%
Education .......covovvvvinininnn. 5.3] 1%
Programming ..............o..... 5.4( 1%
Spreadsheet ..................... 5.5] 1%
Communications ..............u.. 5.6 1%
Games ....oviine i 5.7] 1%
Othersivsvininsninssimsninsaias 5.8( 1%

What other microcomputers did you own before
buying the IBM PC? (Check all that apply.)
DEC

Apple 6.01( ] 6.08( ]

Commodore  6.02[ ] TRS 6.09] ]

Atari  6.03[ | HP 610 |

Xerox 6.04( ] TI 6.11] ]

Sinclair  6.05] ] Other 6.12] ]

Heath 6.06] ] None 6.13] ]
Osborne  6.07( ]

Where did you buy your IBM PC?

(If from a chain, please include location.)

From what dealer have you gotten the best
service?

(Check all that apply.) Computerliantid :s:svasnsmsmsmswsmsnss 8.1] ]
- Business that existed before the PC ..... 4.1] ] MathBox ...oviiiiiiii e 8.2( ]
Business that exists because of or since Learning Tree . ...ooovvvvneennenn.. 8.3( ]
Lgotthe PG siavscnissssmissnamamnis 42| ] SEALS vttt s 8.4] ]
ENEEE oo smomssmsmemas sy ss e we e 8.5[ ]
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User Group Dispatch

meeting completed and returned the
questionnaire. The respondents rep-
resented about one-quarter of the
membership at the time of the survey.

The results of the survey show that
Capital PC members are a well-edu-
cated and affluent group. Over half
the respondents have advanced uni-
versity degrees, and 60 percent re-
ported annual family incomes of
$50,000 or more. One out of eight
respondents is a woman, a ratio that
will bear watching as the member-
ship grows. More than half the re-
spondents are over 40.

Most of the respondents had not
owned a personal computer before
they bought an IBM PC; about 80
percent already knew how to pro-
gram before purchasing their ma-
chines, and about half said their

employers had one or more IBM PCs.

At the time of the survey over 40
percent of the respondents had
monochrome monitors, over 30 per-
cent had color monitors, and 20 per-
cent had both. While less than half
had telecommunications equipment
for their PCs, nearly all who did not
planned to add it to their systems.
Members are upgrading their systems
so rapidly, however, that information
about their PCs gathered by the sur-
vey will soon be out of date.

About 60 percent of the re-
spondents have more than 64K of
main memory in their computers. A
few have computers with almost a
full megabyte of memory. Most of
the memory upgrades were accom-
plished with the Quadram Quad-
board or the AST ComboPlus, both
of which were available to members
through the club’s Buying Group.

Less than 5 percent of the group
uses the CP/M-86 operating system.
Digital Research has recently cut the
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price of this software, however, so
PC owners who don’t like PC-DOS
now have a reasonably priced
alternative.

There are, apparently, quite a few
entrepreneurs within the Capital PC
User Group. In reply to the question,
“For what purpose do you use your
[BM PC?” more than 40 percent
checked the box beside the response,
“Business that exists because of or
since I got the PC.” Members do not
limit the use of their computers to
business, however. Other frequently
mentioned uses were entertainment,
household, and education.

Members Want Education

The survey included questions on the
kind of activities members wanted
the group to sponsor. The most pop-
ular choice was instruction in assem-
bly language programming. Classes
and meeting presentations on com-
munications, graphics, and data base
software were also frequently
mentioned.

The Capital PC User Group con-
tinues to draw 400 to 500 people to
its regular meetings and is growing
by nearly 100 new members each
month. How has it accomplished so
much in little more than a year? The
answer seems to be quality meeting
presentations, sharing of public do-
main software, an active Buying
Group, and lots of hard work by
knowledgeable volunteers.

Harry Foxwell is a statistician for the
American Chemical Society in Wash-
ington, D.C. He is chairman of the
Capital PC Statistics SIG and the au-
thor of several statistical programs
for the IBM PC.

In future issues of PC World, User
Group Dispatch will feature articles
by user group members on software
libraries, buying clubs, special inter-
est groups, and other user group ac-
tivities. If you are interested in
contributing, write to Anna Bunker,
User Group Dispatch, PC World,
555 De Haro St., San Francisco, CA
94107.

User Group
Directory

PC World publishes a User Group
Directory every month. If your
group is not in this list but would
like to be, send the group’s name,
address, contact, and other infor-
mation to User Group Dispatch,
PC World, 555 De Haro St., San
Francisco, CA 94107.

Alabama

Birmingham User Group

Chet Ellis

ComputerLand, 215 W. Valley Ave.
Birmingham, AL 35209
205/942-8085

Arizona

[BM PC Idea Exchange

Lisa May

United Systems Corporation
1074 E. Sandpiper Dr.
Tempe, AZ 85283
602/831-9363

IBM PC User Group
Theresa Baudier

711 E. River Front Dr.
Tucson, AZ 85719
602/622-4751
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IBM Product Center .................. 8.6

|
Frederick Computer .................. 8.7 |
Systems International ................. 8.8] ]
(11117 [T OBy RSP RRpp. 8.9( |
No preference ............c.ccuiue... 8.10] |

9. What characteristics of the IBM PC most influ-
enced your decision to buy that computer?
(Check all that apply.)

CIOSL 5 5.3 7% 51w 5.5 5.5 305 55 7 e 5k e 0 40 908 1 8 9.01] |
TheIBMname ..................... 9.02] |
ColotEraphis v v ws o s mis w0 sws s 0 w2 9.03| |
User group support .................. 9.04( J
Available software ................... 9.05] ]
Quality of design ................... 9.06] ]
Eye:aphBal i s seaws sis v wea 005 5 s s m e 9.07| |
Mermory €apacity . s we ss o s womsens 9.08] ]
Raw computing power ............... 9.09( ]
Languages available ................. 9.10] |
Mass storage capacity ............... 9.11] |
Availability of compatible equipment. .. 9.12| |
Microprocessor used (Intel 8088,

ERROIE < oioenimibenemsminivsve e 9.13| ]
Keyboard (function keys, numeric

keypad; F8eLY o o5 ws w s w5 wiwwe wr e 9.14| |

Quality of the monochrome display . ... 9.15] |
Perception that this was a “business”

MACIIRE 5505 605 w0555 515 508 3108 e 8 08 B 9.16] ]

Other (explain briefly) ... ccvoeeeivan 9.17] |
10. What kind of display adapter do you have on

your PC?
Monochrome ....................... 10.1] |
COlOF BFAPRICE o s s momemunmam posm v s 10.2] |
Both monochrome and color ......... 10.3] ]
Other (please describe) ............... 10.4] ]

11. Please indicate the type of monitor that you use
(U) with your IBM PC, and what type of moni-
tor you plan to purchase (P) for use with your PC
in the next year. (Mark all that apply).

Black-and-white composite ........... 111 |
Green-and-black composite ........... 11.2] |
Television set .........covveeeinnnnn.. 11.3] |
IBM monochrome .« :sumswswssssswes 11.4] ]
Other monochrome ................. 11.5] ]

12.

13.

14.

L5

16.

Composite color ...........ooea.... 11.6] |
RGB GOlOF . v.owsws ss wrms s msmsss momms 11.7] |
NG . v 0 50 e o 510008 08 . w0 5 81 B sbind 11.8] |
Which operating systems do you use with your
IBM PC? (Check all that apply.)
PC-DOS1.00r 1.05 ...ovveeinei.an.. 12.1] ]
PCDOS Lol a6 ois 55 w05 wim mis-wss. i e o e 3 12.2] ]
MS-DOS i . aessrs n0s wis s 05505 5 5 505 558 05 6 12.3] |
CRIME=86. +.. o nm srm e w10 a8 a1 ¢ st 0 00 550w = 12.4] J
LICSDED o musnsomeinigtmiaimsmsminy s 12.5( |
Othercivivivisininisiminiminemsnes 12.6] ]
What type of printer do you use with your IBM
PC? (Check all that apply.)
Letter quality .. c.oswissniniaswinisss 13:4] ]
Epson MX-80 ..., 13.2] |
IBM. RGPYInter simsmimswsnswioimsmys 13.3] |
Epsonn MX-T00. .. vinccivinnmnmsmsmin 13.4( |
Other dot MALTIX « v vowesinsosmossna 13.5] |
How many expansion slots in your IBM PC are
empty? 14] |
What type of memory expansion board do you
have in your IBM PC?
[BVEBAK. «xav=spuimsspuamsssassyms 15.01] |
IBM 256K ;.iscavirsvasnssassssses 15.02] J
IBNILSHZK. « siinminiins s mumsin os 15.03( |
NEEEOSOLE s mrmiar e o e e R s e 15.04] ]
TEBIHAY 4waesesmans e o sa e oEnes oy o 15.05] ]
TalL TREE: s sammsmsmons e s e i # duiisis 15.06] ]
LOBYORE + 0510595195 55 0w sam e smmtorn s m 15.07] ]
APSTEK vsnvwsunesssesmsasasmsns s 15.08] ]
Quadram Quadboard . .. .ouseeauss 15.09] ]
Quadram memoryonly ............. 15.10] ]
Seattle Computer .................. 15.11] ]
AST Research .ousosissss sanssiwes 15.12] ]
Memory Technology ............... 15:03] |
MBI MEGRAM ..., 15.14] |
OhEE sorenmmasrimingaisimemans 15.15] ]
INGHE w3 eresmi sy s@smIBTRIRIE R iE 15.16] ]
How much random access memory:
was in your IBM PC when you

boughtit? suisissminrseicimsnss 16.1] 1K
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Phoenix Personal Computer Club
Fred Lynch

P.O. Box 44218

Phoenix, AZ 85064
602/266-6634

California

Diablo Valley PC

Al Hunt

1415 Oakland Blvd. #101
Walnut Creek, CA 94596
415/687-8037

Greater South Bay IBM-PC Users
Group

Mike Immel

P.O. Box 665

Lomita, CA 90717

213/325-7533

IBM Users Group of California
Neil Zachary

P.O. Box 4136

Los Angeles, CA 90028
213/937-1314

IBM PC Users Group of Santa Maria

Ray Smyer

575 Ferndale Dr.

Santa Maria, CA 93455
805/937-7490

Marin-Sonoma PC Users
William O. Ward

P.O. Box 2909

San Francisco, CA 94126

Modesto-Turlock PC User Group
Liz Leedom

P.O. Box 1122

Modesto, CA 95353
209/578-2358

North Orange County IBM Club
Glenn A. Emigh

1533 Sherwood Village Circle
Placentia, CA 92670
714/996-4464

320

San Diego Computer Society
Tom Field

1384 Caliente Loop

Chula Vista, CA 92010
714/421-9686

San Fernando IBM PC Users Club
David Nussbaum

11558 Riverside Dr. #207

North Hollywood, CA 91602
213/985-8337

San Francisco IBM PC Users
Group

4411 Geary Blvd. #33

San Francisco, CA 94118

San Francisco PC Club
Max Brioski

1880 California St. #12
San Francisco, CA 94109
415/775-8882

Santa Barbara City College Com-
puter Science Department

Stu Swartz

721 Cliff Dr.

Santa Barbara, CA 93109

805/966-2919

Silicon Valley Computer Society
Peter Harris

P.O. Box 60506

Sunnyvale, CA 94088
408/248-9057

Colorado

Denver User Group
Steve Leibson

4040 Greenbriar Blvd.
Boulder, CO 80303
303/494-4062

Connecticut

Central Connecticut User Group
Rich Paterson

ComputerLand, 131 S. Main
West Hartford, CT 06107
203/561-1446

IBM PC User Club of Stamford
Dave Foulger

69 River St.

New Canaan, CT 06840
203/966-9378

Southeastern Connecticut IBM PC
Users Group

Pat Ryan

78 Spring Glen Rd.

Niantic, CT 06357

203/739-4855

Delaware

PC Professional Users Group
P.O. Box 2350

Wilmington, DE 19899

District of Columbia
Capital PC

Janet Withrow

P.O. Box 3189
Gaithersburg, MD 20878
703/978-1530

IBMICRO

Mike Todd

1414-C Wright Circle
Bolling AFB
Washington, DC 20336
202/433-4380

Florida

Manasota IBM PC User’s Group
Richard Reynolds

1102 Mallorca Dr.

Bradenton, FL 33529
813/792-5400

Hawaii

Hawaii IBM PC User Group
Doug Long

P.O. Box 22967

Honolulu, HI 96822
808/735-5769
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17.

18.

19.

do you have in your IBM PC now? . 16.2] K
do you eventually plan to have in
yolld IBM PC? .o canssssnnivss 16.3] K
Do you have a hard disk with your IBM PC?
yes 17.1] ]
no 17.2] |
What type?
Megdbyte capacity’ «isasssasissosns 17.3] ]
Are you happy withit? ......... yes 17.4| ]
no 17.5] ]
Did you know a programming language before
buying the PC? yes 18.1] |
no 18.2] ]

Would you be interested in attending one of the

following courses taught by a qualified instructor

at a cost of $75 or less? Please check those that

you might attend.

Word proResing . osvswservrosvensss 19.01]
Accounting : cxssvevs vessvessensss s 19.02]
Communications .............c.oo... 19.03]
BASIC programming ............... 19.04(
Macro Assembler .................. 19.05(
GLAPNICS . oo e conaonssios i ik 508 it 0 3 19.06(
Combination of above .............. 19.07]
SpreadSheel s v s s s s mowsaran 19.08]
DAt Dase .o wonm v nm wm s w0 @ wam s s 19.09(
Pascal ...........ccviiiiiii... 19.10[
FORTRAMN oonsnswonsnrmonowppomvs 19.11]
COBBOL: .x:o05 saxmsmnmimossssmsens 19.12]

None of the above

21.

22,

23.

24.

25.

Please indicate below the status of your use of
asynchronous communications:
Do you presently use communications?

yes 21.1]
no 21.2]
Do you plan to use communications eventually?
yes 21.3]
no 214

What is your age?

Under 20 22.1] ] 40-49 224
20-29 22.2] ] 50-59 22.5]
30-39 22.3] ] 60 & over 22.6]

Your sex? Male 23.1]

Female 23.2]

What is your education level?

Some high school without diploma . ...24.1]
High school diploma or equivalent ....24.2]
Some COllege uss e svsaninvpumesivnsse 24.3(
Bachelor’s degiee wosesen s v isass 24.4|
Master’sdegree ..........covvvnnnnn. 24.5]
BRI s v wm sssumuanan s s s am s e 24.6(

How many people are in the organization in
which you work?

Federal agency ....ccvevnvivnncnans 25.1]
Self-employed ............... ... 25.2]
Lessthan 10 .............oooe.... 25.3]
MA=10 5: 06 w08 wenims wrm sa e mram v ae vy 25.4(
1I=1000 :5:0:8 0508 0 smriom smses 25.5]
Over 1000 ....cvvvrevneinniannnnn. 25.6]
DOt KROW: o505 5 10 varsss v i via v asin 25.7]

20. Please indicate the types of programs you would
like to see at Capital PC monthly meetings. 26. What is your annual family income?
(Check all that apply.) Less than $20,000 .................. 26.1] ]
Spreadsheet ...............cooioln. 20.1] ] $21,000-%$30,000 .....cccvvivrinnnnns 26.2] ]
Word processing . ..cssvessevevussnss 20.2] | $31,000=3400000 «.oovousasmsmsossis 26.3] ]
COMMUBICATIONS « ¢ v w6 356 506 s 59 s 575 5 20.3| ] $41.000=350000 .. 5o iaswimos suamas 26.4 ]
Software marketing ................. 20.4| ] $51.000=860,000 &+ w15 0 550 5106 s 00575050 26.5] ]
Programming ............ccoveuinn.n. 20.5( ] $61,000—370,000 ..o snss 85650008 26.6] ]
GameS « it iieeieee it e 20.6( | D $70000 sy sisissavassims me 26.7| ]
Graphies s a5 s s sssnwomenimi v 20.7] ]
Other (specify) 20.8] ]
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Idaho
Idaho PC User Group
Bruce Burns

ComputerLand, 687 S. Capitol Blvd.

Boise, ID 83702
208/344-5545

Illinois

Association of PC Users
Glenn Yunashko

4727 S. Lavergne St.

- Chicago, IL 60638
312/284-5872

Northern Illinois IBM PC Users
Group

James L. Szafranski

5195 Castaway Ln.

Barrington, IL 60010

312/934-8133

Indiana

ComputerLand User Group
Susan Shields
ComputerLand

5450 N. Coldwater Rd.
Fort Wayne, IN 46825
219/483-8107

Indianapolis IBM User Group
David Reed

6704 Hoover Rd.
Indianapolis, IN 46260
317/259-7892

NEI User Group
George Gynn

9904 Goshen Rd.
Fort Wayne, IN 46818
219/693-3147

Northern Indiana IBM PC User
Group

Dr. Terry Alley

316 N. Ironwood Dr.

South Bend, IN 46615

219/289-5506

322

Iowa
Cedar Falls User @wep
Lee Ann Moore

Black Hawk Village Shopping Center

Cedar Falls, 1A 50613
319/277-1700

IBM PC User Group
Gary Wilcox

P.O. Box 246

Des Moines, 1A 50301
515/967-5880

Kansas

Topeka Library User Group
Becky Hinton

Topeka Public Library

1515 W. 10th St.

Topeka, KS 66604
913/233-2040

Wichita IBM PC Users Group
Jack Leonard

P.O. Box 18422

Wichita, KS 67218
316/681-9698, 788-3655

Louisiana

New Orleans PC Club
Walt Meyers

3517 19th St.
Mettarie, LA 70002
504/737-6318

Maryland

Baltimore PC

1910 Trout Farm Rd.
Jarrettsville, MD 21084

Massachusetts

IBM PC User Group
Boston Computer Society
Three Center Plaza
Boston, MA 02108
617/367-8080

Miller Microcomputer Services
61 Lakeshore Rd.

Natick, MA 01760
617/653-6136

MS-DOS Users Group (SIG/86)
Joseph Boykin

47-4 Sheridan Dr.

Shrewsbury, MA 01545

Minnesota

IBM PC Users’ Group—
Minneapolis

Peter LeNeau

P.O. Box 3163

Minneapolis, MN 55403

New Jersey

North Jersey IBM PC Club
Irving Lang

7 W. 45th St.

New York, NY 10036
212/869-5066

Personna Computer Association
The Int’l Association for the PC
Paul Cowan

P.O. Box 759

Point Pleasant, NJ 08742
201/840-0300

New York

Long Island Computer Association
Marvin Freifeld

3 Lindron Ave.

Smithtown, NY 11787
516/724-0574

Manhattan IBM Micro Club
Helaine Head

360 Central Park West

New York, NY 10025
212/222-9027
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Course Interest (question 19, all respondents):

Desired Meeting Programs (questions 20, all

No. of respondents):
Course Interest Percentage Respondents
Desired Meeting No. of
Word Processing 9.9% 27 Programs Percentage Respondents
Setouseng il Spreadsheet 418% 114
Communications 20.1% 55 ;
BASIC 12.5% 34 Word Processing 41.0% 112
Mo 33.7% 97 Communications 57.1% 156
. Software Marketing 34.1% 93
Graphics 24.2% 66 ;
Programming 53.1% 145
Spreadsheets 9.9% 27 o
Data Base 19.0% 52 Cipiaien e ¥
Graphics 53.1% 145
Pascal 13.9% 38 X
FORTRAN 2.6% 7 S i O
COBOL 3.3% 9
None 18.7% Sl
Individual PCs by Employer PCs (questions 2 and 3, all respondents):
Member Owned
Employer
Owned One Two Three Four Five + No Resp  Row Total
One 38 0 0 0 0 5 43 Count
88.4% 0.0% 0.0% 0.0% 0.0% 11.6% 100.0% % of Row
15.8% 0.0% 0.0% 0.0% 0.0% 26.3% 15.8% % of Column
Two 12 1 0 0 0 1 14
85.7% 7.1% 0.0% 0.0% 0.0% 7.1% 100.0%
5.0% 10.0% 0.0% 0.0% 0.0% 53% 5.1%
Three 6 0 0 0 0 3 9
66.7% 0.0% 0.0% 0.0% 0.0% 33.3% 100.0%
2.5% 0.0% 0.0% 0.0% 0.0% 15.8% 3.3%
Four 5 1 0 0 0 2 8
62.5% 12.5% 0.0% 0.0% 0.0% 25.0% 100.0%
2.1% 10.0% 0.0% 0.0% 0.0% 10.5% 2.9%
Five + 46 3 0 1 0 4 54
85.2% 5.6% 0.0% 1.9% 0.0% 7.4% 100.0%
19.1% 30.0% 0.0% 100.0% 0.0% 21.1% 19.8%
No Response 134 S 1 0 1 4 145
92.4% 3.4% 0.7% 0.0% 0.7% 2.8% 100.0%
55.6% 50.0% 100.0% 0.0% 100.0% 21.1% 53.1%
Column 241 10 1 1 1 19 273
Total 88.3% 3.7% 0.4% 0.4% 0.4% 7.0% 100.0%
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
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User Group Dispatch

NYPC, The NY IBM PC Users’
Group

Eric A. Jaffe M.D.

Cornell University Medical College

1300 York Ave.

New York, NY 10021

212/472-6140

North American Amateur Computer
Club

Brian Glasser

P.O. Box 106 Church St. Station

New York, NY 10008

212/674-1185

PECO Club
P.O. Box 255
Garnerville, NY 10923

Ohio

ACORN: Greater Cincinnati IBM
PC User’s Group

Jerry Daiker

P.O. Box 3097

Cincinnati, OH 45201

513/741-8279

Greater Cleveland PC Users Group
Roy McCartney

30704 Royalview Dr.

Willowick, OH 44094
216/944-5173

Oklahoma

Tri-County Tech

Tom Fowler

P.O. Box 3428
Bartlesville, OK 74005
918/333-2422

Pennsylvania

International Personal Computer
Owners

James B. Cookinham

IPCO, Inc., P.O. Box 10426

Pittsburgh, PA 15234

412/561-1857
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Philadelphia Area IBM PC User
Group

Bennett Landsman

2041 Harbour Dr.

Palmyra, NJ 08065

609/786-1441

South Carolina

PC Users’ Group
P.O. Box 2794
Columbia, SC 29202
Source: ST5033

Tennessee

IBM PC User Group
Ross Burrus

Science Applications, Inc.
Plaza Tower #801

Oak Ridge, TN 37830
615/482-6649

Texas

Basic Society, Inc.
An Int’l Users Group
Drawer 345099
Dallas, TX 75234
214/484-9900

Central Texas IBM PC User Group
Charles Weller

5602 Bennett Ave.

Austin, TX 78751

512/261-6566

Dallas Fort Worth User Club
Samuel P. Cook

309 Lincolnshire

Irving, TX 75061
214/253-6979

HAL-PC.

Rob Taylor

P.O. Box 610001
Houston, TX 77208
713/937-1342

IBM Club

David Andrews

3110 Honey Tree Ln.
Austin, TX 78746
512/327-0029

Southwest Computer Club
Sergio H. Salazar

Ohio Medical Products

9650 Railroad Dr.

El Paso, TX 79924
915/751-046S5, 757-2661 ext. 262

Southwest Personal Computer User
Group

Ronnie Van Winkle ,

William G. Barker & Associates

1009 W. Randol Mill Rd. #212

Arlington, TX 76012

817/270-2760

Texas User Group

Ken Holcombe

178 Tipperary

San Antonio, TX 78223
512/333-7163

Tyler IBM Club
Fred McDowell
318 Ferrett Pl.
Tyler, TX 75702
214/595-0976

Utah

Utah ComputerLand

Debby Williamson
ComputerLand, 161 E. 200 South
Salt Lake City, UT 84111
801/364-4416

Virginia

Central Virginia IBM PC User’s
Group

Jim Love

P.O. Box 34446

Richmond, VA 23234

804/271-6173

Washington

BorderLine IBM PC Users Group
Gary B. Rohrabaugh

3617 Portal Dr.

Bellingham, WA 98226
206/671-3181
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Communications Use and Planned Communications Use (question 21, all respondents):

Use Percentage Plan to Use Percentage
Communications Count of Respondents Communications Count of Respondents
Yes 111 40.7% Yes 139 90.8%
No 153 56.0% No 7 4.6%
No Response 9 3.3% No Response 7 4.6%
Total 273 100.0% Total 153 100.0%
Education by Income (questions 24 and 26, members only):
Income HS  Some Coll Bach Mast PhD No Resp  Row Total
<$20k 0 0 4 0 2 0 6 Count
0.0% 0.0% 66.7% 0.0% 33.3% 0.0% 100.0% % of Row
0.0% 0.0% 5.3% 0.0% 4.30/0 0.0% 2.4% o/o Of Column
$21-30k 0 2 6 2 2 0 12
0.0% 16.7% 50.0% 16.7% 16.7% 0.0% 100.0%
0.0% 7.1% 7.9% 2.1% 4.3% 0.0% 4.7%
$31-40k 0 3 11 8 5 0 27
0.0% 11.1% 40.7% 29.6% 18.5% 0.0% 100.0%
0.0% 10.7% 14.5% 8.5% 10.6% 0.0% 10.7%
$41-50k 1 6 8 22 7 0 44
2.3% 13.6% 18.2% 50.0% 15.9% 0.0% 100.0%
50.0% 21.4% 10.5% 23.4% 14.9% 0.0% 17.4%
$51-60k 1 9 18 16 10 0 54
1.9% 16.7% 33.3% 29.6% 18.5% 0.0% 100.0%
50.0% 32.1% 23.7% 17.0% 21.3% 0.0% 21.3%
$61-70k 0 2 9 15 2 0 28
0.0% 7.1% 32.1% 53.6% 71% 0.0% 100.0%
0.0% 7.1% 11.8% 16.0% 4.3% 0.0% 11.1%
$71+ 0 -+ 13 27 17 0 61
0.0% 6.6% 21.3% 44.3% 27.9% 0.0% 100.0%
0.0% 14.3% 17.1% 28.7% 36.2% 0.0% 24.1%
No Response 0 2 7 4 2 6 21
0.0% 9.5% 33.3% 19.0% 9.5% 28.6% 100.0%
0.0% 7.1% 9.2% 4.3% 4.3% 100.0% 8.3%
Column 2 28 76 94 47 6 253
Total 0.8% 11.1% 30.0% 37.2% 18.6% 2.4% 100.0%
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
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PNW IBM User Group
Eileen Bagdonas

P.O. Box 3363
Bellevue, WA 98009

Wisconsin

Madison IBM-PC Users’ Group
Philip J. Niehoff

P.O. Box 83

Madison, W1 53701
608/255-7641

Canada

IBM.PC Users Group of Winnipeg

BDI Business Development
International

P.O. Box §, Station A

Winnipeg, Manitoba

R3K 129 Canada

Northern Alberta PC User Group
Gerry ]. Danen

106 Abbotsfield Rd.

Edmonton, Alberta

TS5W 4S9 Canada

403/474-0732

Personal Computer Association

National Organization for the Users
of the IBM PC in Canada

P.O. Box 251

Ajax, Ontario

L1S 3C3 Canada

Vancouver PC Users Group
Allan Kelly

P.O. Box 48297 Bentall 111
Vancouver, B.C.

V7X 1A1 Canada
604/271-3883

France

Mikro-Cerio

Jean Roch

134 bis, Rue Du Vieux
Pont De Sevres
Boulogne, France 92100
609.94.14
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Membership by Know How to Program (questions 1 and 18):

Know Programming

Member Yes No No Resp  Row Total
Yes 195 51 7 253 Count
77.1% 20.2% 2.8% 100.0% % of Row
92.9% 92.7% 87.5% 92.7% % of Column
No 15 4 1 20
75.0% 20.0% 5.0% 100.0%
7.1% 7.3% 12.5% 7.3%
Column 210 55 8 273
Total 76.9% 20.1% 2.9% 100.0%
100.0% 100.0% 100.0% 100.0%
Age by Sex (question 23, members only):
Age Men Women No Resp Row Total
<20 1 0 0 1 Count
100.0% 0.0% 0.0% 100.0% % of Row
0.5% 0.0% 0.0% 0.4% % of Column
20-29 17 4 1 22
77.3% 18.2% 4.5% 100.0%
8.1% 12.5% 8.3% 8.7%
30-39 84 14 R 99
84.8% 14.1% 1.0% 100.0%
40.2% 43.8% 8.3% 39.1%
40-49 69 8 E) 82
84.1% 9.8% 6.1% 100.0%
33.0% 25.0% 41.7% 32.4%
50-59 26 5 1 32
81.3% 15.6% 3.1% 100.0%
12.4% 15.6% 8.3% 12.6%
60 + 11 1 0 12
91.7% 8.3% 0.0% 100.0%
53% 3.1% 0.0% 4.7%
No Resp 1 0 4 k¥
20.0% 0.0% 80.0% 100.0%
0.5% 0.0% 33.3% 2.0%
Column 209 32 12 253
Total 82.6% 12.6% 4.7% 100.0%
100.0% 100.0% 100.0% 100.0%
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Operating Systems (question 12, all respondents):

No. of
Operating System Percentage Respondents
PC-DOS 1.0 8.1% 22
PC-DOS 1.10 83.9% 229
MS-DOS 5.1% 14
CP/M-86 . 3.7% 10
UCSD p-System 5.1% 14
Other 1.1% 3

Printers (question 13, all respondents):

No. of
Printer Percentage Respondents
Letter Quality 19.8% 54
Epson MX-80 25.6% 70
IBM PC 17.9% 49
Epson MX-100 19.8% 54
Other Dot Matrix 13.6% 37

IBM PC Uses (question 4, all respondents):

l

VATSOFTPRODUCTSINC

A subsidiary of the University of Waterloo

Announces

Waterloo
NetWorkSiation
Tools

for the IBM Personal Computer

Editor

* full-screen
® colour support

° function keys

Host Communications
* VM/370 CMS, RSTS/E, VAX/VMS
°* file transfer micro to/from host

® access host files from micro programs

Terminal Emulation

For further information contact:

WATSOFT Products Inc.
158 University Ave. W.,
Waterloo, Ontario

N2L 3E9

(519) 886-3700
Telex No.: 06-955458
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No. of BASIC Boggler Solution from page 293.
Purpose Percentage Respondents
Business 53.8% 147 D D/T
PC Business 42.9% 117 D 3
%o 2
Fun 4l.(_)/ ll_ a { /U -
House 49.5% 135 X
Software Development 571% 156 ENE] T \}m‘)é LG B N
Education 32.6% 89 RNL | G)K\ENE P)|L D JA 0 /s N NI
Other 15.8% 43 WiNN R R P A 1N\ YD) Y
Display Adapters (question 10, all respondents): AR LY y P/AKR N
o] @ \cNENE V5 E A E E
No. of : K‘ ,
Display Adapter Percentage Respondents PP S ENAT L L é\ @ M IN B ND
LR L K K Z \Y AWNU [P U ||I
Mono 43.2% 118
Color 31.5% 86 vV [r]10 = 5 5 JUNS
Both 20.5% 56 ONO N G (6]
Other 0.7% 2 H E PO U
No Response 4.0% 11
() P d
Z N \% F Z
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PC World Day on Tape

If you missed PC World Day at the West Coast
Computer Faire, you're not out of luck!

These five symposiums featuring 26 of the most

highly respected professionals in the personal computing
field were audio taped . . . and are available now. '

The PC Phenomenon—#21-1

Listen to: David Bunnell, Publisher, PC World; Cheryl Woodard, Associate Publisher, PC World;
Ronald S. Posner, Chairman, National Training Systems; Egil Juliussen, Chairman, Future Computing;
and Martin Alpert, President, Tecmar

Second-Generation Software—#21-2

Listen to: Mitchell Kapor, President, Lotus Development Corp.; Jeffrey M. Harbers, Associate
Manager, End-User Division, Microsoft; Gilbert H. Hoxie, President, Context Management Systems;
Roy Folk, Division Marketing Manager, VisiCorp; Dr. Edward H. Currie, President, Lifeboat
Associates; and Harry Miller, Associate Editor, PC World

PC Multiprocessing, Networking, and Communications—#21-3

Listen to: Drew Major, Software Systems Manager, Novell Data Systems; Steven T. Pomeroy, Product
Marketing Manager, 3Com Corp.; Bruce Eisenhard, Omni Project Manager, Corvus; Harry J. Saal,
President, Nestar; Knut S/C Ojermark, EDP Audit Manager, Wells Fargo Bank; and Steven Cook,
Technical Editor, PC World

PC Add-ons—What Is Compatibility?—#21—4

Listen to: William H. Murto, President, COMPAQ Computer Corp.; Dr. Robert S. Harp, Chairman
of the Board, Corona Data Systems; Martin Alpert, President, Tecmar; Karl Koessel, Contributing
Editor, PC World; and Andrew Fluegelman, Editor, PC World

Systems Software for the PC—#21-5

Listen to: Gary Kildall, President, Digital Research; Chris Larson, Director of Marketing,
Microsoft; David B. Hughes, VRI Associates; Gordon Bell, Quantum Software Systems; C.A. Irvine,
Vice President of Engineering, SofTech Microsystems; and Kearney Rietmann, Associate Editor,

PC World
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i Cassette Order Form :
1 1
: Name :
1

: Address

1

| City/State/Zip

1

: Telephone ¢

1

: [ VISA [J MasterCard [J Exp. Date

i

: Card No

1

1

1 Send $7.95 per session or $34.95 for all five. Include $.75

: per cassette for shipping and handling, up to a maximum of $5.00.

E Send me the following cassettes:

: O #21-1 [ #21-3 [ #21-§

1 O #21-2 O #21-4 [0 All S tapes

1

Send check or money order to: Cassette Services Co.,
19745 Oakmont Dr., Dept. PCW, Los Gatos, CA 95030.
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Running Out fo
Buy a Computer?

Or some
software, or a

e modem, or a
m"”"""‘*’wwawwm o printer?

Are you making
the right decision?

Do you know who
makes the best
product for the price?

Are you sure the
company supports its
products?

How can you find all this
out —soon enough to make
smart buying decisions?

Simple. ..

Subscribe to InfoWorld, the only microcomputer newsweekly.

[nf 3 ]'I']f _  Ifthe coupon is missing, send your subscription request to: InfoWorld, Circula-
OWOI'ld 18 the source Of or tion Department, 375 Cochituate Road, Box 837, Framingham, MA, 01701.

mation fOr peOple who get the I'Ight Please enclose a check for $31.00, to start your year’s subscription to InfoWorld.
Or call toll-free from outside Massachusetts (800) 343-6474

equipment—every time they buy. rrom Massachusetts can (617) 879-0700
They read hfoWorld's I-Aeplh o e e it :

s I want to be the first to know! Please start my subscription to InfoWorld,
pI'OdllCt IEVIEWS, the most r&pected \ the newsweekly for microcomputer users.

and qUOted reviews in ﬂle mduStry \ Rates: U.S. $31.00; Canada, Central & South America $65; Europe $100;

They read Weekly Columns, hke All Other Countries $170 (Air Mail) (MC Only
“Getting Started" and “Inside Track” \ 2% Et Ve 0 ue .,
They get the kind of insight thatcan \ [T T T T T T T T T T T T T 111 [T11]
save them thOusa_ndS Of dollar S. If charge, we must have Expiration

As an InfoWorld reader, you’ll join an \ cardnolder's signature s

elite club of people who know what’s hot \ NaAME

and why —and buy accordingly. \ (TITLE)

So before you run out and buy that com- \
puter, make sure you're an InfoWorld \ (COMPANY NAME)

reader. We'll give you the straight scoop \ ADDRESS
every week. \CITY STATE zIP
\ [0 Check here if you do not wish to receive promotional mail.
wotld \ Send this coupon to: InfoWorld, Circulation Depart-
==== \ ment, 375 Cochituate Road, Box 837, Framingham,
The N kly for Microcomp Users \ MA, 01701.
\
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The Help Screen

PC World Offers Answers and Advice at Every Level.

Karl Koessel

In this month’s column we discuss
keeping the expanded IBM PC cool,
DOS 2.00 graphics screen dumps on
Epson printers, cursor control in
BASIC via the LOCATE statement,
and possible radiation risks for CRT
users.

Too Hot to Handle

Q. I recently upgraded our PC by
adding an AST Research ComboPlus
multifunction card (256K additional
memory; clock calendar, and
asynchronous serial port) and an
IBM Color/Graphics Adapter. Now |
notice a significant temperature in-
crease on the cabinet top of the com-
puter. I have heard some talk about
the limited expansion capabilities of
the PC because of the number of slots
available, but are there any re-
strictions because of the increased
heat produced by additional cards?
Should I be concerned?

We also purchased the IBM §Vi-
inch Disk Drive Adapter with our
PC. The card supports two 320K
drives and a large connector on its
mounting bracket. What is the pur-
pose of this connector? The local
IBM Business Products Center in
Chicago doesn’t seem to knouw.

Joseph Schumacher

Evanston, Illinois

A. Most PCs are completely filled
with cards, and although the tops of
their system units get warm, we have
never had problems due to heat. Re-
member the following three points of
preventive maintenance:

0 Keep the system unit cover on
the PC, and be sure all the expansion
card port holes on the rear panel of
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the PC (where you connect the moni-
tor’s cable, etc.) are covered so that
the air for cooling can properly enter
and flow through the PC.

O Be sure all air intake ports are
able to breathe. They are located on
the left-front face, on the bottom
along most of the left side, and on the
bottom along the full length of the
front of the system unit. This last in-
take draws the most air; slip your fin-
gers under the front and you can feel
the flow of entering air.

O Be sure the air exhaust port, lo-
cated near the center of the rear
panel, is not blocked and that the hot
air can escape from the PC so that
heat doesn’t build up behind the sys-
tem unit.

The connector on the outside of
the IBM Disk Drive Adapter contains
the signal lines for two additional ex-
ternal disk drives (not supplied by
IBM). This connector performs the
same function as the primary disk
drive connector (which is located at
the other end of the card and con-
nects the card to the internal disk
drives via the internal flat ribbon ca-
ble). Thus, the IBM Disk Drive
Adapter will support four 5Vi-inch
disk drives—two internal and two
external.

White Lines

Q. [Ijust purchased DOS 2.00 for
my IBM PC and have found many
interesting enhancements. The $80
price seems excessive, even though it
does include a packet of pages to up-
date the BASIC manual. My PC has a
Seattle Computer RAM + board (it
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comes with an asynchronous serial
port and is filled with half the 256K
of memory it can support), an
Amdek Color 11 monitor, a game
control adapter, two single-sided disk
drives, and an Epson MX-100 dot
matrix printer.

DOS 2.00 now has a graphics
dump utility. My problem involves
the white lines that occur between
consecutive passes of the printhead
(see Figure 1). The printer seems to
default to 6-line-per-inch spacing,
and the only way I can minimize the
white lines is to set the printer for 8
lines per inch. This still leaves a space
in the graphics dump (see Figure 2).
Can you help me resolve this
problem?

Herman A. Goetz

Levittown, New York

A. The IBM suggested retail
price for DOS 2.00 is $60, but deal-
ers may charge any price they wish.
As for your graphics printout prob-
lem, you have an Epson printer with
older ROM chips. Opening the
printer and replacing the two ROM
chips with the newest version, Ep-
son’s Graphtrax Plus for the MX-100,
isn’t difficult. Be careful, Graphtrax
Plus for the MX-100 is not the same
as Graphtrax Plus for the MX-80,
and both are different from the older
version called Graphtrax.

The current model of the Epson
MX-100 (excluding those that are old
stock) and the IBM Graphics Printer
come with the upgraded ROMs in-
stalled, and they do a fair job of rep-
licating the color/graphics screen (see
Figure 3). People who have bought
the Epson MX-80 and want to add
the graphics ROM chips should make
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18 SCREEN 1,@:COLOR 1,@:CLS: GO

20 CIRCLE (243,153),66,2.,,5/1§° -
3@ CIRCLE <(240,158).6@.2...1:RETURN
38 I i {ish 2em i osln gk,
68 UIEW SCREEN (5,455—(196 iisy, .3

gg LINE (8,8)-<(60.2008),2

!LIST 2RUN¢  3LOAD" 4SAUVE" SCONT+

Figure 3

sure that they are buying Graphtrax
Plus—not the older version (called
Graphtrax)—and that the chip set is
for the MX-80.

Cursor Control

Q. When I run the programs I've
written by typing BASIC FILENAME , the
cursor stays on, but if I first load
BASIC and type RUN "FILENAME" , the
cursor goes off. How can I (or a pro-
gram) turn the cursor on or offas
needed?

John Kersiry

Berkeley, California

A. This frequently asked question
has stumped many people, including
those who have turned to the index

of the IBM BASIC manual. The an-
swer is tucked away in the second
reference listed for the index entry
cursor position, which contains infor-
mation about the LOCATE
statement.

The LOCATE statement may be
followed by up to five optional pa-
rameters. Those of you who have
been programming the PC in BASIC
know that the first two parameters
position the cursor at a desired row
and column on the screen. For exam-
ple, executing the statements
LOCATE 4,5 : PRINT “Hello";
prints the word Hello with the H lo-
cated on row 4 in column 5, and
moves the cursor to the column fol-
lowing the last displayed character (in
this case, o).

The third parameter controls the
display of the blinking cursor in text
mode; it has no effect in graphics
modes. If the third parameter is 1, the
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cursor is on; if it is 0, the cursor is

not displayed. This short program

demonstrates the first three param-
eters of the LOCATE statement.

10 CLS

20 PRINT “Press <ENTER> to continue”
30 LOCATE 45,0

40 Z$=INPUT$(1)

50  PRINT "“This cursor is off:";

60 Z$=INPUT$(1)

70 LOCATE 4,51

80 PRINT “This cursor is on :";

90 Z$=INPUTS(1)

The last two parameters are a bit
more complicated and, like the third
parameter, have no effect in graphics
modes. They define which scan lines
will be lit when the cursor blinks on.
Before we go any further, let’s see
just what scan lines are. First load
BASIC. Hold down the Alt key and
type 219 using the numeric keypad
on the right side of the keyboard.
“Then let the Alt key up. The block
that appears is a character cell with
all its horizontal scan lines lit. Look
closely. On the monochrome display
you should be able to see 14 scan
lines; the top line is scan line 0, and
the bottom line is scan line 13. On
the color/graphics display you can
easily see 8 scan lines, each one com-
posed of a string of dots called pix-
els; the top line is scan line 0, and the
bottom line is scan line 7. Now look
at the cursor. On the monochrome
display the two bottom scan lines (12
and 13) are flashing; on the color/
graphics display the cursor is just the
bottom scan line (7).

BASIC allows you to redefine the
cursor to be any set of sequential
scan lines. The fourth parameter of
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the LOCATE statement specifies
which scan line will begin the set,
and the fifth parameter specifies
which scan line will end the set. For
example, when the cursor defined by
LOCATE ,.47
flashes on, scan lines 4, 5, 6, and 7
will be lit. If the fifth parameter is
not included, BASIC will assume you
want the cursor to be the single scan
line indicated by the fourth param-
eter. If the fourth parameter is not in-
cluded, the cursor will not be
redefined. If the fourth parameter is
greater than the fifth, the cursor
wraps from the bottom scan line
back to the top, yielding a two-part
cursor that flashes on both the top
and bottom portions of the character
cell.

The cursor defined by
LOCATE ,,7.3
for example, will blink scan lines 7,
0,1, 2, and 3 on the color graphics
display (7 through 13, and 0 through
3 on the monochrome display). Add
the following lines to the program
above and you can see the different
cursors available from BASIC.

100 LOCATE 4,1:SCREEN 0,0,0,0

110  PRINT SPC(39):PRINT SPC(39)

120 LOCATE 4,1

130 INPUT "“Beginning scan line";BEGIN

140 INPUT “ Ending scan line”;ENDING

150 LOCATE 7,1,1,BEGIN,ENDING

160 PRINT “LOCATE ,1,";

170 PRINT USING “##__ ##
“,BEGIN;ENDING;

180 PRINT “yields this cursor:”;

190 Z$=INPUT$(1)

When you run this program you
will see that the cursor remains as it
was defined by the last LOCATE
statement, whether a program is run-
ning or not, until it is redefined. En-
tering
LOCATE ,,1213

for the monochrome display (or LO-
CATE ,,7 for the color/graphics display)
will return the cursor to normal. Or,
because BASIC redefines the cursor
when loaded, you may exit BASIC
(with the SYSTEM command) and
reload BASIC to normalize the
cursor.

Bad Vibes
Q. Are cathode ray tubes (CRTs),
the screens of video display terminals
(VDTs) and TVs, hazardous to our
health? Please describe any studies or
articles regarding the health effects of
working with CRTs. ['ve seen brief
mention in various publications de-
scribing Canadian studies that link
birth defects to working with CRTS,
and I understand that in certain Eu-
ropean countries amber screens are
the standard because they are easier
on the eyes. Are there any United
States governmental agencies or pri-
vate institutions investigating these
concerns?

Helen Harvey

Oakland, California

A. The December 1982 issue of
BYTE magazine carried a letter to
the editor from John C. Villforth, di-
rector of the Bureau of Radiological
Health (BRH), Department of Health
& Human Services, Food and Drug
Administration, stating that VDT ra-
diation studies have been performed
by the FDA and the NIOSH (Na-
tional Institute for Occupational
Safety and Health). Furthermore, he
states that these studies have never
measured “X-ray emissions signifi-
cantly above the natural radiation
level to which we are all exposed,”
and that the BRH does “not believe
that VDTs should pose a radiation
risk to those who operate them.”
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Taking objection to the spirit of
this letter and its omission of actual
measurements, Edward M. Gogol re-
sponded with a letter carried in the
April 1983 issue of BYTE stating that
“exposures, no matter how low,
carry with them some additional
risk” (of disease and damage) and
that studies “should be carried out by
truly independent scientists....Federal
cover-ups of the cancers...from
atomic-bomb tests show clearly that
no federal agency...can be trusted to
tell us the truth about radiation.”
Gogol also suggests that CRT users
can immediately decrease radiation
exposure by sitting farther from the
screen and turning down its bright-
ness. He recommends two books:
Radiation and Human Health by
John W. Gofman, M.D. and Ph.D.
(Sierra Club Books, San Francisco,
1981) and The Zapping of America
by Paul Brodeur (W. W. Norton and
Company, New York, 1977).

Also, the April 1983 issue of Comi-
puters & Electronics magazine has an
article entitled “Maximize Your
Computing Comfort & Efficiency”
by Les Solomon and Al Burawa on
computer environment ergonomics.
A major portion of this article is de-
voted to the discussion of the human
eye and the color of VDTs.

Do you have any questions concern-
ing the PC or the new compatibles?
This column provides help and ad-
vice to PC World readers by sharing
solutions to the variety of problems
encountered by PC users. If you
have questions, send them to The
Help Screen, PC World, 555 De
Haro St., San Francisco, CA 94107.

PC WORLD
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VISICORP

VisiCalc (256K)
Visiword

VisiFile

VisiDex
VisiSchedule
VisiTrend/Plot
DeskTop/PLAN
VC Bus. Forecast

$410
$175
$180
$315
$170

dBASE II
Supercaic Il
MultiPlan
WordStar
SpeliStar
InfoStar

.

64K Memory
Clock/Calendar

PCcrayon
CREATABASE

(__"' SOFTWARE SET SPECIALS

EasyWriter Il
EasySpeller Il

IUS Financial Series (GL, AP, AR)
$305 Wordstar, SpellStar and MailMerge

COMPUTER
OUTFITTERS

AST ComboPlus

Superspool and SuperDrive Programs
PCsoftware Co.

$35.00 PCfootball

$65.00

$700.00

$30.00
CHAMP. BLACKJACK  $30.00

EasyFller
EasyPlanner

$870.00

INFORMATION UNLIMITED

Serial Port Easywriter Il
Parallel Port EasySpeller Il

$125
EasyFiler $245
EasyPlanner $155
Financial Management Series:
General Ledger $345
Accounts Payable $345
Accounts Receivable $345

BEST PROGRAMS Personal
Finance Program $ 70

$245
$170

ReportStar
MailMerge

$485.00

MANNESMANN TALLY Printers:

VISA/MASTERCARD - add 3%
Checks - allow 14 days to clear
Shipping Charges - add $2.00 each

In Texas call: 915-581-5463

Letter Quality Dot Matrix, Parallel and Serial,
Graphics, Tractor and Sheet Feeds, 160 CPS.

TERMS and CONDITIONS

Prices Subject to Change

COMPUTER OUTFITTERS
404 Balboa
El Paso, Texas 79912

Reader Service #45

MT160L
MT180L (Wide)

$725
$975

COD Orders - add $5.00
UPS Blue Label - add $3.00
Products have manufacturers warranty.

Toll Free: 800-351-1026

Making your IBM work harder
has never been easier

PC GRAPHICS

Charts, Graphs, Games, and Art on
the IBM PC

Dick Conklin

This hands-on guide leads you
step-by-step through every stage of
graphics programming on the IBM PC,
from sketching the drawing on a layout
sheet to writing and running sophisticated
graphics programs. 256 pp.  $15.95
Save time and eliminate errors!

All the programs and subroutines in PC
Graphics are available on a 54" software
disk, ready to use and bug-free. Includes
programs for creating business charts,
engineering data plots, computer art, even
arcade games. Book/Disk Set  $40.90

PCDOS

Using the IBM PC Operating System
Ruth Ashley & Judi N. Fernandez

288 pp. $14.95

CP/M® FOR THE IBM

Using CP/M 86®

Judi N. Fernandez & Ruth Ashley

288 pp. $14.95

IBM PC

Data File Programming

dJerald R. Brown & LeRoy Finkel

A complete guide to programming and
maintaining data files. You'll learn how to
write your own data file programs, and
adapt and modify file programs from mag-
azines and other sources. 320 pp.  $14.95
Available on software disk!

Ready-to-run data file programs and
subroutines for keeping track of billings,
inventories, expenses. . .cataloging material
and maintaining mailing lists. . . storing

and using numerical data. .. much more!
Book/Disk Set  $34.90

For faster service

CALLTOLL FREE: 800-526-5368
In New Jersey, call collect: (201) 797-7809

Order code: 4-1082
VISA. MasterCard, American Express accepted
on phone orders.

WILEY PRESS

a division of John Wiley & Sons, Inc.

605 Third Avenue, New York, N.Y. 10158

CP/M® and CP/M 86® are registered trademarks of Digital Research.

Unlocking the power of computing

336

[ Please send me the books and/or book/soft- |
| ware packages indicated to use free for 15 |
| days. If not completely satisfied, | may return |
them within the trial period and owe nothing. |
| (Restricted to continental U.S. and Canada.) |
l O (cloggggapg GRAPHICS (Book) i
| ] Conklin: PC GRAPHICS (Book/Disk l
| Set) (1-88541-X) $40.90 |
| [ Brown: IBM DATA (Book) (1-89717-5) |
| $1495 |
| [J Brown: IBM DATA (Book/Disk Set) |
I (1-88904-0) $34.90 |
| 0 élsai:lg%: PC DOS (Book) (1-89718-3) |
| [ Fernandez: CP/M FOR THE IBM ‘
| (Book) (1-89719-1) $14.95 }
I [ Payment enclosed plus sales tax. Wiley |
I pays normal bookrate postage/handling. |
[ We normally ship within 10 days. If ship-
| ment cannot be made within 90 days, l‘
{ |
| |
| |
| |
| |
| |
| [
| |
| [
| |
| |
| I
| |
I |
I |
| |
| |

payment will be refunded.

O Bill me. [ Bill my company.

Please Print
NAME
FIRM
ADDRESS,
CITY.
STATE/ZIP

SIGN HERE
(Offer valid through December 31, 1983 )

Mail to: Wiley Press
P.O. Box 092
Somerset, NJ 08873

0924-1081
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After 550,000.00 and 7 months of
programming

In 1979, I was the President of a small
but fast growing manufacturing company,
producing a new recreational product. To
tell you that our sales increased over 100
times in five years gives you a picture of
how volatile things were.

Among other problems, our financial
and information systems were light-years
behind where they should have been. The
only financial planning and forecasting for
the business was done by myself using
pencil and paper. Not only was it an
almost impossible task in terms of the
time required, but the projections were
virtually out-of-date by the time they were
typed.

In sheer desperation, I bought a micro-
computer and started to teach myselfhow
to program. At that time, there were no
financial planning packages available. And
the prospect of teaching a programmer
about financial models seemed more
awesome than learning to program
myself.

Seven months of nights and weekends
later, I'm pleased to say I had a 30 spread-
sheet, inter-related financial model up and
working. The estimated cost was about
$50,000.00 in time, materials and equip-
ment . . . but it was worth it. Now [ could
update the company's financial plan in a
10th of the time.

Enter the ‘Calc’ programs

When Calc programs became available,
I bought one and quickly realized the time
and money that would have been saved
had they been available sooner. But I soon
appreciated that a computerized spread
sheet program also had very major limita-
tions for financial modelling.

The problem of consolidating and run-
ning up to 30 inter-related spread sheets,
in the correct sequence and without
errors, becomes almost insurmountable.
And the complexity of thousands of
formulas, all using co-ordinates like
"A5*C4+B6", would have made the
system almost impossible to revise.

PLAN80 — it's worth $50,000.

When [ bought PLAN8O, | was amazed
at the power of this brilliant piece of soft-
ware. In using PLAN8O, [ soon realized
that the financial model that had taken me
months to create, would have taken only a
few days to create with PLAN8O. The
results would have been the same, if not
better.

PLANS8O allows you to create simple
‘command’ (instruction) files that cause
ANY NUMBER OF SPREAD SHEETS to be
computed IN ANY SEQUENCE. The re-
quired data is transferred automatically
to/from the appropriate spread sheet.
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This is the kind of
inter-related model
PLANS8O automates with ease

These command files are created on your
own computer with your own familiar
word processor.

And all the rules (formulas) in the
spread sheets use abbreviated English-
like words that you create, so you can still
understand them 6 months later. You
enter initial data values into the spread
sheets with simple fast commands e.g.,
“1200 (*110%)" to create a series of
values that increase monthly at 10%.

PLANBO also has an interactive display
mode like the ‘calc’ programs for quick
‘what-if reruns. It displays results graphi-
cally on your screen. It has built-in func-
tions to automatically total rows and
columns and accumulate values. Plus
special trig, financial, depreciation,
amortization, net present value and other
time saving functions.

PLANBO stores it's data in ‘packed’
format in your computer memory so you
can use bigger spreadsheets when
necessary. It has the ability to produce
perfectly formatted reports with up to 6
decimal places if needed . . . with auto-
matic printing and paging . . . and the
ability to store your finished reports on
your disks so you can incorporate them
into written reports with your word
processor.

* CP/M s a registered trademark of Digital Research Inc

" CP/M-86 15 a trademark of Digital Research Inc

" PLANBO 15 a trademark of Business Planning Systems Iny
* MS DOS 15 a registered trademark of Microsoft Corp

¢ Copynighted 1983 by Executive Software Inc
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PLAN8O™

Mainframe modeling power
at micro prices

PLAN80O was designed by a man with
years of experience in mainframe model-

ling to bring it's best features to the
CP/M*® or MS-DOS*® micro-user.

PLAN8O is an incredible product that
does everything described above and a
great deal more . . . but it still does virtually
everything the ‘calc’'s do. And it's much
faster and easier to work with since you
create your models with your own word
processor or editor . . . just as you would
on paper.

INFOWORLD rated the original version
of PLAN8O as excellent in all 4 categories:
PERFORMANCE . .. DOCUMENTATION . ...
EASE OF USE . . . ERROR HANDLING. It
has been greatly enhanced since then to
provide even more power and features.

Save $200.00... and alotmore!

Once you'vé tried PLAN8O you won't
want to use your ‘calc’ package again for
any serious modelling. | should know, I
haven't used mine since I got PLAN8O. In
fact, I'm so enthusiastic about PLAN8O
that I've made a special deal with the
author to market it.

PLAN8O currently retails at $495. But,
for a limited time you can order directly
from Executive Software at $295. So
order right now. . . credit card customers,
call your order Collect to 705-722-3373.

. it might save YOU $50,000.00!

(Note: PLAN8O
requires 56K RAM for
CP/M80 or 128K RAM for CP/M86

or MS-DOS operating systems.)

Order Collect
705-722-3373

Executive
Software Inc.

255 Delaware Avenue,
Buffalo, N.Y. 14202
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World Events

A Calendar of Regional, National, and International Events

Edited by Patricia Navone

World Events lists computer-related
conferences, conventions, workshops,
camps, symposiums, trade fairs, and
shows. If you know of an upcoming
event, we'd like to hear from you.

June 26-August 7

Computer Tutor Camps at Stanford
University

Four 2-week sessions for children
11-17. Five hours of computer in-
struction balanced with recrea-
tional activities.

Computer Tutor Camps

980 Magnolia

Larkspur, CA 94939

415/461-7533

June 27-July 29

International Institute on Microcom-
puters in Education

Stanford University

Intensive, S-week course. Gives back-
ground needed to establish suc-
cessful computer programs in
schools. Jointly sponsored by Stan-
ford’s School of Education and In-
teractive Sciences, Incorporated.
Uses Computer Tutor peer tutoring
method.

School of Education

Stanford University

Stanford, CA 94305

415/497-2102

July 5-8

Software Development Workshop

TERC offices

Cambridge, Massachusetts

Hands-on workshop to train teachers
and administrators at all levels, ele-
mentary through college.

Technical Education Research
Centers

8 Eliot St.

Cambridge, MA 02138

617/547-3890
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July 6-19

Antioch College Computer Camp

Yellow Springs, Ohio

For children 9-17. Hands-on learning
in Pascal, BASIC, and LOGO. Ten-
nis, swimming, and field trips.

Antioch College

Yellow Springs, OH 45387

513/767-7331

July 11-22

Summer Institute in Math, Science,
and Computer Literacy

Trinity College

Vermont

For teachers and administrators at all
levels, elementary through college.

Technical Education Research
Centers

8 Eliot St.

Cambridge, MA 02138

617/547-3890

July 11-22

Camp CompuQuest

Asbury College

Lexington, Kentucky

For children 9-17. Uses micros to
teach LOGO and BASIC. Recrea-
tional activities included.

Camp CompuQuest

P.O. Box 8161

Lexington, KY 40533

606/278-9933

July 17-20

National Association of Retail Gro-
cers Annual Convention

Moscone Center

San Francisco

Computerized scanning equipment;
workshops on micros and their ap-
plications in the retail food
industry.

Marilyn Jenader

National Grocers Association
1825 Samuel Morse Dr.
Reston, VA 22090
703/437-5300

July 17-23

Arizona Computer Camp

Mingus Springs, Arizona

For children 8-14. BASIC program-
ming, hiking, astronomy, field
sports, and tennis.

Arizona Computer Camp

2946 Darca Dr.

Prescott, AZ 86301

602/445-3778

July 20-23

National Office Machine Dealers As-
sociation Annual Convention and
Trade Expo

Georgia World Congress Center

Atlanta

A show for dealers; over 100 high-
tech exhibitors, including software,
word processing, time manage-
ment, and office automation. Two
days of educational seminars.

NOMDA

810 Lively Blvd.

Wood Dale, IL 60191

312/860-9400

July 24-August 5

Computer Tutor Camps at Williams
College

Williamstown, Massachusetts

Two-week session for children 11-17.
Five hours of computer instruction
per day balanced with recreational
activities.

Computer Tutor Camps

980 Magnolia

Larkspur, CA 94939

415/461-7533
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July 25-29

Siggraph 83

Cobo Hall

Detroit

A computer graphics conference with
special emphasis on CAD/CAM
robotics.

Siggraph 83 Conference Office

111 East Wacker Dr.

Chicago, IL 60601

312/644-6610

July 29-31

PRODUX 2000

Los Angeles Convention Center

Los Angeles

A selling event for the business com-
munity featuring high-tech busi-
ness products, computers, word
processing, and telecommunica-
tions equipment.

Roger Armstrong

PRODUX 2000

P.O. Box 2000

Bala Cynwyd, PA 19004

215/457-2300

August 13-14

The Computer Supermarket

San Mateo County Expo Center

San Mateo, California

A microcomputer faire and flea mar-
ket. New, used, and overstocked
merchandise, both hardwate and
software.

Microshows

P.O. Box 4323

Foster City, CA 94404

415/571-8041

August 26-28

IBM PC Faire

Civic Auditorium & Brooks Hall

San Francisco

Includes a major technical con-
ference, seminars, and tutorials,
with a focus on the IBM PC mar-

PC WORLD

ket. For the business and profes-
sional user and educational
computing leaders.

Computer Faire

345 Swett Rd.

Woodside, CA 94062

415/851-7077

August 30-September 1

USITA Midwestern Telecommunica-
tion Showcase

A.J. Cervantes Center

St. Louis

An exhibit of the latest telecom-
munications technology. For mar-
keting directors, manufacturers
associated with interconnect com-
panies, operating telephone com-
panies, and common carriers.

Agnes Pavel

USTSA

333 North Michigan Ave. #1618

Chicago, IL 60601

312/782-8597

September 9-10

PC II International Show and
Conference

Skyline Hotel

Toronto, Canada

Approximately 75 exhibitors; four
educational seminars daily. Plenary
session for user groups.

H.F. McLelland

Personal Computer Association

P.O. Box 251

Ajax, Ontario

L1S 3C3 Canada

Telex 06-986766

Are you sponsoring an event for the
computing community? Please let us
know. Send details as far in advance
as possible to World Events, PC
World, 555 De Haro St., San Fran-
cisco, CA 94107. CompuServe:
74055,412. Source: STE90S.

ASTIC PRICES!!!!

OKIDATA
ML-80..80 COL., 80 CPS..............cooo......
ML-82A..80 COL., 120 CPS.......
*ML-83A..136 COL., 120 CPS
*ML-84..PARALLEL, 136 COL., 200 CPS....$969
*ML-84..SERIAL, 136 COL., 200 CPS...... $1,083

“ML-92..80 COL.,
160 CPS PARALLEL ..... $509
*ML-93..136 COL.,

160 CPS PARALLEL ..... $832
SERIAL INTERFACE FOR ML92&ML93.... $99
PACEMARK 2410.350 CPS ................. CALL
PACEMARK 2350..SERIAL, 350 CFS ......CALL

“Includes TRACTOR FEED
**Inc.,OKIGRAPH " DOT ADDRESSABLE GRAPHICS

SEIKOSHA
DOT MATRIX, PARALLEL 50 CPS PLUS
GRAPHICS ... $269
IDS
PRISM 80..3.4K & 200 Sprint............. $1,036
Inc. sheet feed, color & graphics.....$1,429
PRISM 132..3.4K & 200 Sprint........... $1,195
Inc. sheet feed, color & graphics .....$1,591
MICROPRISM 480 ..................cooivmiiiiniens $569

STAR MICRONICS
GEMINI-10..100 CPS, 2.3K BUFFER..... $329

GEMINI-15 ... $519
C. ITOH

Prowriter..80 Col.. 120 CPS. Parallel .....cccovvervirnerimnocennns $396
Prowriter 2.80 Col., 120 CPS. Parallel. §

Starwriter F-10 40 CPS .........ccuvees
Printmasler F<10..55 CPS/...oumsrsseanmnnrsonnrsrarassnosassmns

SMITH CORONA
TRAGT2 CPS:vusrinvminissss s iiioa s it tauis s avsss sams $649

MODEMS
Hayes 300 Baud Smart Modem......... $219
Hayes 1200 Baud Smart Modem ...... $515
NOVATION, ANCHOR AUTOMATION AND
VETUTEL MODEMS ALSO AVAILABLE.

MONITORS
AMDEK Color | ...
AMDEK Colorl ........
NEC JB1201 Green

FOR THE IBM P.C.
NEC Spinwriter 3550..33CPS ......... $1,990

Quadram Quadboard w/64K .............. $469
Quadram Quadboard w/128K .......... $51 9
Quadram Quadboard w/192K ............ $609
Quadram Quadboard w/256K ........... $699
Monte Carlo Card 64K........................ $429

E-Z COLOR BOARD
For the Apple Il or Apple Il Plus.
Includes demo software and

INTEX TALKER text-lo-speech synthesizer
Senal and parallel interface included ..........cocviviiiiniiienn. $280

DIGITAL DIMENSIONS
190 Chapel Rd., Manchester, CT 06040

Info & Orders Call 203-649-3611
Orders Only 1-800-243-5222

C.0.D. Weicome. Allow 2-3 Weeks For Checks. MC/VISA OK.
All Prices Include UPS Ground Freight In U.S.
CT Residents Add 7'/2% Sales Tax.
Prices Subject To Change Without Notice.
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BLUE

The Word Processor

PRICE, $150.
MANUAL ALONE, $35.

2005 BALBOA BLVD. SUITE 256 [y DEALER
e SYMMETRIC NEWPORT BEACH, e INQUIRIES
SOFTWARE CALIFORNIA 92263 _V,Sﬂ INVITED
(714) 887-8595 vt

California residence add 6% sales tax.

micro

COOKBOOK

The computer age cookbook and recipe management system

bRecipe management system Enter, modify or remove recipes using pre-formatted screens.
Create your own cookbook diskettes.
Data base analysis, reorganization & rebuild utility included.

‘Complete with great recipes Tasty and unusual recipes based on common ingredients.
. . 4 Soups & Salad, Appetizer and Dessert recipe options available.
‘What’s for dinner decision maker Select recipes by name, ingredient or classification.
Select recipes by multiple classifications and/or ingredients.

Just point at what you want and hit a key.

‘Complete reference source Calorie and nutrition guide.
Food buying, cooking and storage techniques.
Measurements, substitutions + equivalents.
Glossaries of cooking + food preparation terms.

‘Shopping list and recipe printer Shopping list feature combines like ingredients and cross
references to recipe.
Print any recipe, index or screen image.

Easy to use and ultra fast On-line instructions plus a 28-page User Guide.
Designed to be used easily by a non-computer person.

Adjusts recipes to number of servings
Another home information management product is Micro Barmate,the computer age Bar Guide.

Versions available for APPLE Il + , APPLE lle (80 column) + IBM PC (64K, PC DOS). $40.00 each plus $2 shipping. .
Available at your favorite dealer. VISA or MASTERCARD phone or mail orders, checks accepted.

VIRTUAL COMBINATICS  P.0. BOX 755, ROCKPORT, MA 01966  (617) 546-6553

APPLE and IBM .are registered trademarks of APPLE COMPUTER, INC. & IBM CORP., respectively.
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PRINTERS

CALL (303) 279-2848 or (800) 525 7877

THE COMPUTER LINE INC.
- GOLDEN, COLORADO
~ Offer void outside the Milky Way
Read%:r Se;'v'rce #43




Design it with MicroCAD™...

~ FORYOUR
PROTECTION

Prevents:

disk drive woes, printer interaction,
memory loss and damage due to ]
lightning or AC power line _“8
disturbances.

Commercial Grade Isolators

1SO-1 3 Isolated Sockets . $76.95
1SO-2 2 Isolated Socket Banks, 6 Sockets 76.95

M iC rOC A D‘m Industrial Grade Isolators

: o ek : 150-3 3 Double Isolated Sockets 115.95
..a 3-dimensional graphics system ISO-11 2 Double Isolated Banks, 6 Sockets ~ 115.95
. , Laboratory Grade Isolators

developedf(l))ry tzl‘]'é /]\l{’cvin_tgcct/Engmeer ISO-17 4 Quad Isolated Sockets 200.95

Construct, rotate, append, move, edit, and view ISO-18 2 Quad Isolated Banks, 6 Sockets 169.95
objects in isometric or perspective. Build a collection L

of 3-D imu?cs and recall them in any combination. Circuit Breaker, any model (Add-CB) Add 10.00

Supports the HP 7470A plotter and Epson MX 100 Remote Switch, any model (Add-RS) Add 18.00

or MX 80FT printer,
L3 Electronic Specialists, Inc.

I sl ri?e'fly l&hi PSC AD™ 171 South Main Street, Box 389, Natick, Massachusetts 01760
- 57)6§827 4(1)15 (5\3 venue - San Franc iSCO() 4(1' /5\)93481 62- ; Sk  Toll Free Order Desk 1-800-225-4876

MasterCard, VISA, American Express

Reader Service #39 Reader Service #66
of language interpreters for the
The ULTIMATE Backup, Analyze & Repair Utility
The Disk Toolkit NO IBM PC Should be Without b
o SUCCEEDS where others faill o Display & Alter File Data

c
V/ATSOFTPRODUCTSIINC
A subsidiary of the University of Waterloo
'™ Announces
IBM Personal Computer
Protects Your Software Investment 9
BACKUPTOOLS: ~ FILE T00LS: -ﬁfs‘go“;

M[““A“lc R
o Can Backup Most Protected Disks e Show Disk & File Allocation

o Works Manually or Automatically e Repair Damaged Disks

o Create "Protected” Diskettes e Recover Erased Files ‘ g
o Many Additional Analysis Tools e Alter "Hidden” Status
SEc'I'nn l‘nnls. e Search Files For Data
| ]
e Examine/Print Sector Data "ll:l(ﬂ‘ 'n“ls: .
e Modify (ZAPj Sector Data o Modify Floppy Disk Controller 0
e Compare, Copy & Zero Sectors Parameters .
e Search Sectors For Data © Supports FDC R/W Commands
DISK MECHANIC works with all standard IBM PC disk formats including
“protected” diskettes with mixed track and sector sizes, blank and high track
formatting, CRC errors, and single or double sided drives. DISK MECHANIC For further information contact:
requires an IBM PC with 128K of memory or COMPAQ with 192K of memory, DOS
1.10, and 2 floppy disk drives. DISK MECHANIC includes a detailed 48 page
instruction manual. To Order DISK MECHANIC send check or money order for $70 WATSOFT Products Inc. (519) 886-3700
plus $3 for shipping (Mass. res. add sales tax.) to: MLI MICROSYSTEMS, Box 825, 158 University Ave. Telex No.: 06-955458

Framingham, Mass. 01701 or Call (617) 926-2055 for Mastercard or VISA orders. Waterloo, Ontario
Dealer/Distributor inquiries welcome. <1983 MLI MICROSYSTEMS. N2L 3E9

MLI MICROSYSTEMS
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Time
Accountant

MANAGEMENT TOOL FOR PROFESSIONALS

Where does the time go? And who's paying for it?
Time Accountant' and your IBM Personal Computer2
answer these questions with hard facts.

Complete system. Each professional uses a
handy pocket calendar/time sheet to record time
and expense information. Then it's easy to enter data
on a specially formatted computer screen.

Reports. Time Accountant provides the reports
you need to analyze your firm’s performance by
professional, client or project.

Invoice. Time Accountant generates a draft invoice
and you enter any necessary adjustments.

Flexibility. Whether you bill for two professionals or
two dozen, Time Accountant adapts to your business.

B Time Accountant
1230 University Drive
Menlo Park, CA 94025
(415) 328-7877

1 Software Quality Associates. 2e 1gm Corporation.

pc.msmav.n
TRAMEFER UTRITY

O YO WM

P e O 8
. WRTITIN DN ASSEMILY
" RANGUAGE §Y

oM R Dromieg

PETEARATIONAL BISK
m\rmu D

mx*» RuLS
Ca. 113

e At Your Local
IBM PC-Digital Research Dealer
INTERNATIONAL DISK
22458 Ventura Bivd. Ste. E
Woodland Hills, CA 91364
(213) 992-0514

Reader Service #277

WE TURN
YOUR IBM PC.

INTO A SMART
TERMINAL.

IBM

(T
BRI

R SR

You don't really need to get your hands dirty to turn
your IBM PC into a DEC VT100 and VT52 compatible
intelligent workstation. All you need is VIERM, Saturn
Consulting Group's terminal emulation software.
VIERM's features include full VT100 keyboard and
video emulation, throughput to 9600 baud, printer
support, and PC-Host file exchange, in addition to the
standard capabilities of an asynchronous communica-
tions package. Call or write today. Our software
mechanics are standing by.

SATURN CONSULTING GROUP INC.
147 West 26th Street, New York, NY. 10001
Call(212) 675-7753

Reader Service #166

PC WORLD

RTA for PC

The Ariel RTA is a real time 1/3 octave spectrum
analyzer for the IBM Personal Computer. Assembly
language routines create an instantaneous display of
the frequency spectrum of any audio signal. Also, the
analyzer can digitize the signal and store it in the PC’s
memory for analysis or playback. Call or write for full
specifications and applications.

@ 31 two pole filters on ISO centers.
Pink noise source under software control.
Averaging, weighting and peak hold functions.
Ya db resolution from 20 Hz. to 20 KHz.
8 bit real time analog input/output system.
Price: $649.95 shipping included.

APPLICATIONS

@ Aid in room equalization in conjunction with a
graphic equalizer.

@ Record acoustic response of any enclosure for
analysis or comparison.

@ Digital storage of raw audio signal for analysis,
playback or permanent disk storage.

@ Speech research, analysis, synthesis, therapy or
recognition.

Arviel _

® 00 00

600 West 116th Street
New York City, N.Y.
10027

(212) 662-7324
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Spell-It" is the only spelling checker
to offer more than just ABC’s

A. Easy to use.
B. Inexpensive.
C. Or your money back.

$29.95*

*introductory price

Compatible with WordStar, EasyWriter, Volkswriter and many other word processors. CP/M-80 version requires: 56K, 2
drives and 80 x 24 cursor addressable terminal. PC-DOS and MS-DOS versions require: 64K, 2 drives and 80 column display.

*IBM is a trademark of International Business Machines Corporation. Spell-It is a trademark of Berzurk Systems.
Wordstar is a trademark of MicroPro International. EasyWriter is a trademark of IUS. VolksWriter is a irademark of LifeTree Software, Inc.

1434 Parker Street ¢ Berkeley, California 94702
415-652-4400 ext. 415 (Visa and MC orders only)
415-845-9462 Blue BOSS computer (300/1200 baud)

oy
“
iy
= N
m C
2w
7

0O Please send me more information on Spell-It BCheckifor$ .- .~ enclosed
O Visa 0O MasterCard
0 “My computer’s gone BERZURK" T-shirt
only $7.50 _S_M _L XL Card #
O Please send me copies of Spell-It at $29.95 each. Exp. date —_ Interbank # (MC only)
Signat
O CP/M80 (8" SSSD) OPC-DOS [ MSDOS 2.0 i
diskformat . Name (print)
Include $2.50 shipping and handling with each order. CA residents add Address
tax. Foreign orders (US funds only) add an additional $10.00. City State Zip
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Just Announced

The Wide World of PC Products

Edited by Adrian Mello

In the fast-paced personal computer
marketplace Just Announced acts as
an alert service to keep you abreast
of the latest developments in IBM PC
and compatible technology. Informa-
tion for this department is provided
by manufacturers; these write-ups are
not reviews. Many of these descrip-
tions will be followed up by reviews
in this or future issues.

Hardware

Computers

Columbia VP

An IBM PC-compatible portable
computer that uses an 8088 micro-
processor, weighs 30 pounds, and in-
cludes a large package of bundled
software. The base-priced version
comes with 128K, two 320K half-
height floppy disk drives, a serial

Columbia VP, Columbia Data
Products

port, a parallel port, and one expan-
sion slot. Memory can be expanded
to 256K. The 9-inch monitor has 640
by 200 resolution and displays either
80 characters or 40 characters hori-
zontally and 25 lines vertically.
Buyers are offered a color choice of
green or amber for the monochrome
monitor at no price difference.

PC WORLD

The Columbia VP is bundled with
software including Perfect Writer,
Perfect Speller, Perfect Calc, Perfect
Filer, and Perfect Software’s
asynchronous communications pro-
gram. The base version of the com-
puter also comes with Home
Accountant Plus by Continental Soft-
ware, Fast Graph by Innovative Soft-
ware, the Space Commanders game,
BASICA, and a macro assembler.

The software is written under MS-
DOS although both MS-DOS and
CP/M-86 are included with the com-
puter. List price: $2995. Columbia
Data Products, Inc., 8990 Route 108,
Columbia, MD 21045, 301/992-
3400, TWX: 710-862-1891.

Boards

Series 1000

A multifunction board with nine fea-
tures. Installation of the board re-
quires a system that already has 64K
in place. Expanded memory on the
board can be purchased with 64K to
256K in 64K increments. The board
comes with a serial port, a parallel
port, a game port, a clock/calendar,
and a user-definable parallel port
with 8 bits programmable for either
input or output and 4 additional bits
dedicated to output.

An unusual feature is the BSR X-10
AC Line Controller Interface that al-
lows users to remotely control lights,
appliances, or other AC line compo-
nents. Users can also purchase the
card with a BSR X-10 AS Control
System and transducer cable that in-
cludes an ultrasonic command con-
sole and two lamp modules. Two
other features provided on a disk are
a print spooler and a disk emulater.

Series 1000, Multifunction
Board, Advanced Data Technology

List price: 64K $495, 128K $535,
192K $675, 256K $765, BSR X-10
AC Control System $29. Advanced
Data Technology, 13600 Ventura
Blvd., Sherman Oaks, CA 91423,
213/986-683S.

Multi-Display Card

A single board that combines the fea-
tures of both the IBM Monochrome
Adapter with printer adapter and the
IBM Color/Graphics Display
Adapter. The Multi-Display Card du-
plicates the performance of the two
separate IBM adapters it replaces, so
it saves one expansion slot. The
board displays either 80 by 25 char-
acters or 40 by 25 characters in the
color/graphics mode with flicker-free
scrolling.

The 32K of on-board memory pro-
vides the ability to switch between
two pages of high-resolution graph-
ics. List price: $499. USI Interna-
tional, 71 Park Ln., Brisbane, CA
94005, 415/468-4900.

Display

ECM-1301

A 13-inch color monitor intended for
commercial and industrial users. The
monitor requires a color/graphics.
adapter. The ECM-1301 has a resolu-
tion of 720 by 512 and displays 80
characters horizontally and 40 char-
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acters vertically. Controls are in-
cluded for horizontal and vertical
centering. List price: $1795. Elec-
trohome Limited, 809 Wellington St.
N, Kitchener, Ontario, N2G4]J6 Can-
ada, 519/744-7111.

ECM-1301, Electrohome

Quadchrome

A 12-inch color monitor that will dis-
play up to eight colors in two inten-
sities. The monitor requires a color/
graphics adapter. It has a resolution
of 690 by 480 and will display 80
characters horizontally and 25 lines
vertically using an 8- by 8-character
matrix. List price: $795. Quadram
Corporation, 4357 Park Dr., Nor-
cross, GA 30093, 404/923-6666,
TWX: 810-766-4915.

Quadchrome, Quadram
Corporation

362

Modems

PConnection

A card-type modem that operates at
300 baud and requires a single ex-
pansion slot. Features include auto-
dial (touch-tone or pulse dialing) and
auto-answer. PConnection also
comes in a version with a clock/cal-
endar and an additional serial port.
List price: $279; with clock/calendar
and serial port $375. Microperiph-
eral Corporation, 2565 152nd Ave.
NE, Redmond, WA 98052, 206/881-
7544.

PConnection, Microperipheral
Corporation

PC:IntelliModem

A 1200 baud, card-type modem and
software that provides complete data
communications capability. The soft-
ware requires 64K and one disk
drive. The modem allows program-
mable transfer between voice and
data communications. An extra jack
on the board’s mounting bracket per-
mits the attachment of a telephone
receiver.

PC:IntelliModem provides imme-
diate telephone-line status detection
that positively identifies a dial tone,
busy signal, modem answer, voice an-
swer, and ringing without requiring a
preset waiting period.

Other features include auto-dial,
auto-repeat-dial, and auto-answer.
Frequently dialed numbers can be
stored and automatically dialed with
single-character commands. The mo-
dem operates at either 300 or 1200
baud. List price: $499. BIZCOMP
Corporation, P.O. Box 7498, Menlo
Park, CA 94025, 408/745-1616.

Storage Devices

SCS Mini-Mega Series

A series of disk subsystems that
provides SM of formatted storage
capacity on a 3.9-inch removable
Winchester cartridge as well as §, 10,
or 15 megabytes of formatted storage
on a 5¥%-inch hard disk. MiniMega
subsystems use one slot in the PC sys-
tem unit.

The removable cartridge, hard disk
combination allows the Mini Mega
subsystems to be used for both stor-
age and backup purposes. The re-
movable cartridge allows for media
transportability.

List price: SCS-5R $2895,
SCS-5/5R $4474, SCS-10/5R $4756,
SCS-15/5R $5056. Santa Clara Sys-
tems, Inc., 1860 Hartog Dr., San
Jose, CA 95131, 408/287-4640,
Telex: 176309.

ASI-8000

A Winchester subsystem that pro-
vides 6, 12, or 19 megabytes of unfor-
matted storage capacity. It includes a
host adapter printed circuit board
that uses one expansion slot in the
PC system unit. The ASI-8000’s
Winchester drive has a micro-
processor on board that moves the
read/write head to the appropriate
cylinder.
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ASTI’s controller features automatic
error detection and correction. The
subsystem includes /O firmware, ca-
bles, a 60-watt power supply, and a
menu-driven install program. List
price: 6M $2895, 12M $3295, 19M
$3695. Almaden Systems, Inc., 6066
McAbee Rd., San Jose, CA 95120,
408/268-1566.

ASI-8000 Series, Almaden
Systems

Miscellaneous

Microsoft Mouse
A two-button mechanical mouse that
is used as a cursor-positioning and
command-selection device to supple-
ment the keyboard. The IBM PC ver-
sion comes with an interface board,
and the version for compatible com-
puters operating under MS-DOS re-
quires a serial interface. As the
mouse moves over a flat surface, the
cursor tracks across the screen in a
corresponding direction and distance.
The two buttons select commands.
The Microsoft Mouse can be used
with Multi-Tool Word, a program
from the same manufacturer that has
been designed for optional use with
the mouse. Three programs are in-
cluded that train users how to work
the mouse: a text editor, a game, and
a musical tutorial that produces

PC WORLD

For Those Who Seek.

'------------------------------ﬂ1

Moving?

Be sure your PC World subscription goes with you!

Use the coupon here for your convenience to change the mailing address
on your PC World subscription.

Be sure to include the mailing label from a recent issue if possible or, if a
label is not available, please send us your complete former address including
the zip code. Allow 6—8 weeks for this change to be effective.

SAVE TIME. Call our toll-free service number for immediate service:
800-247-5470 (In Iowa 800-532-1272).

New address
Name

Company
Address
City, State, Zip

Attach
mailing
label
here p

Send coupon and mailing label to PC World Subscription Dept., P.O. Box 6700,
Bergenfield, NJ 07621
Srr Ty P R PR R R R R R R R R R R R

363

r----------------
B oo o o o B G B G o D gmw NN BEN NN SN BN NN NN BEN DN NN NN BN G DO BN BN B S B B .



GRAND OPENING

THE FIRST AND ONLY INDEPENDENT STORE IN NYC

DEDICATED TO:=

Software

DATA CAPTURE............... 115.00
ABASETL. . o vt se apinmsis o 58 50 449.00
DESKTOP PLAN............... 219.00
EASY EILERG: s durw s« amsmsing a4 5 269.00
EASY: PLANNER... ... .. oswis oos 189.00
EASY SPELLER: ... v vs sivasms 552 5 139.00
EASY WRITER 171 .o cnmmtosen 245.00
YSTICLASS MAIL: .5 cnveneain 89.00
Howaro REAL ESTATE ANALIZER. 180.00
MAILMERGE: . .. ..ivsv o s covns CALL
MICRO TERMINAL. ............ 99.00
MONEY DECISION | & II........ 269.00
MULTIPLANY < ot s 24 wmmmmant & 199.00
PEACHTREEA/R............... CALL
PEACHTREEA/P............... CALL
BEACHTREE Gl w5 oo s s o5 CALL
PEACHTREE PEACH PAK...... CALL
PERSONALPEARL............. 190.00
| T o ) S S 115.00
PiE.S. BEPORINL.. +.comrscx s ommores 105.00
SMART COM Il HAaYES................ CALL
SBELLSTAR: i o s simmenvs 16 s CALL
SUPERGALEC: . i ciims s siins 189.00
HOME ACCOUNTANT PLUS....CALL
THIME VL it s R  mions. & o 359.00
T.M.Q. FILE FACTS. .. 145.00
VERSAFORM. ................. 275.00
VERSATEXTN: o 00 blsis s o hstoiim CALL
VISICALC 256K................ 189.00
VISICALC (ADVANCED)........ CALL
VISI PLOT/TREND. ............. 219.00
VISIEILE ;.o <5 ssies 5 5am b 219.00
WORBDSBTAR. .. o0 mes o ¢ wsbn CALL
WORDSTAR/SPELLSTAR..... .CALL
WORDSTAR/MAILMERGE. .. ... CALL
WRITEON, . ..o ovvvinmnomasns 95.00
QUICK CODE................. CALL
SOURCE, .« vcivoimun s s smsissns s 75.00
DATA FAX o v vnenssvos o smonon 199.00
Entertainment and
Educational
APPLEPANIC. ..covoviiininnin $22.00
BUGHOFE. ... ooss i s sweie s 29.00
CHAMPIONSHIP BLACK JACK. . 25.00
DEADLINE: ;oo o565 50me s tonse 39.00
FRIENDLY ARCADE............ 49.95
FRIENDLY WARE.............. 49.95
FROGGER..........oovvvvin.. 25.00
FLIGHT SIMULATOR........... 35.00
GORGON...................... 29.00
HIBESMI. ... o oo ivinein i csrsiamnss 29.00
MASTER TYPE. ................ 45.00
PEITUROR. ; « oo s 565005 5 i vt 65.00
POOIL 15, ..... 1 owvesnisss srames it 25.00
PROFESSIONAL BLACK JACK. . 69.00
SPACE STRIKE. .. ............. 25.00
STARCROSS.................. 29.00
ZORK L I UL ea. 29.00
FUNTASTIC
**BIG TOP................ 29.00
COSMIC CRUSADERS. ..29.00
** MASTER TYPE.......... 29.00
SNACK ATTACK II........ 29.00
** NEW
Accessories
KRAFT JOY STICKS. ......... . $49.00
FUP&FILE. ... . 24.50
DISKETTECASES. ........... ... 1.95
MONTE CARLO JOY STICKS. .. CALL
MONTE CARLO
JOY STICK ADAPTER.......... CALL
64K RAMCHIPS. . .............. 89.00
CURTIS PRODUCTS
PEDESTAL. . 1 vosws s i 6% 5 65.00
MONO CABLE............. 45.00
KEYBOARD CABLE........ 35.00

* % % »

% PC SOFTWARE AND PERIPHERALS

FIVE true functions
¢ 64K to 1 Megabyte of Memory

* Dual-Port Joystick Interface
e Future Upgrade Option:
Direct Connect Plug-On Modem

The only dvstmgu:shable card you need for your IBM PC with

e ONE IBM Compatible Centronics Parallel Port
e ONE IBM Compatible Asynchronous Communications Port
e Clock/Calendar (Battery Backed) with Alarm Features

* Plugs into IBM Mother Board

The Ultimate Programmable I-C-Magic Chip

* Full Color or B & W Graphics Screen Dump * Buffer Selectable 16K to 64K
* Terminal Emulator RS-232 Direct of Modem Connect to Remote Computer

TANDONTM100-2............cccvvan.... $255.00
LOTUS 1-2-3. .. .(NOMAILORDERS PLEASEONLOTUS) . CALL

Printers
BIABIEO 620050 o itk CALL
DIABLO 630, ;. ioiviw s vinsamsssss CALL *
TRACTOR FEED FOR 630...... 249.00
NEC 802850k i aderssd o bbb 00
OKIDATAB4P. .........cott CALL *
O PN s D o el 649.00
O R o e B 1009.00
CITHOL T 10BL. 1 s v siwsrasiiss 449.00
V08555 v siommmsimnmins 609.00
115 o — 685.00
18806004 5089 b i sgrisn 749.00
GEMINI 10P.............vvt. 349.00
108 < st mmias omin 429.00
1] o S — 519.00
] o 559.00
SANYO PC 5500 (spin writer). . . . . . CALL*
PRINTER CABLES............ CALL

Monitors

AMDER STOR, '« s uimnios s a0 hels 189.00
BH0GL s 5 5 v 179.00
COLOR Liw: s s vvpwmes 379.00
COLORIIL . 50w s CALL*

NEC1203RGB................ CALL

Diskettes

MAXELL SS./SD.............. $31.00
DS/DD............... 47.00

KANGAROO (10 Year Warranty)
S.S. S o $22.95
BSYDD. s vsns s stterens v 31.95

Modems

HAYES SMART MODEM 300. .. 215.00
HAYES SMART MODEM 1200.. 525.00

Hard Disk Drive
CORVUS 1.0 ik et CALL

TOPLACE outorstate TOLL FREE 800-221-0343
CALL: in NEW YORK sTATE 1-212-730-8036 e

1 20 v 0 O L R O
lHI'"I'I"I"I

o
=i_Ill A ‘
IIIIIIIIIIIII

PC LINK CORP. 29 WEST 38TH ST. 2ND FL., NEW YORK, NY 10018

STORE OPENS JULY 1ST, 1983
Come in for our Grand Opening Specials
STORE HOURS: 9:00 A.M.—5:30 P.M. E.S.T—MONDAY THRU FRIDAY

All prices listed in this ad are valid till July 31, 1983
ALL BRANDS ARE REGISTERED TRADEMARKS
IBM IS A REGISTERED TRADEMARK OF IBM CORP.

All prices reflect 3% cash discount. We reserve the right
to repair, replace or return to manufacturer for repair, all
goods acknowledged faulty or damaged on receipt by
customer. Customer must call for Return Authorization
Number before returning any goods. Prompt attention
will be given to all damaged and faulty returned goods.
Any goods returned for credit are subject to 10% re-
stocking charge, plus shipping charge. No returns for
credit on any software. Customer must deal with the
manufacturer directly if the customer finds any false
claims made by the manufacturer. Prices subject to

l * INDICATES OUR GRAND OPENING SPECIALS ]

TERMS & CONDITIONS

CORPORATE ACCOUNTS WELCOMED

change without notice. All advertised products are from
our present stock and subject to availability. All goods
are shipped U.P.S. surface unless otherwise authorized
by customer.Add 2% of price, or minimum of $3.00 for
shipping. We do not ship C.0.D. Please allow one to two
weeks for personal or corporate checks to clear. To ex-
pidite shipping, send money order, certified or cashier's
check, or charge to your VISA—MasterCard. N.Y.C. add
8% % sales tax. N.Y.S. add appropriate sales tax.Terms,
conditions and prices differ in store.
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Just Announced

sounds when the mouse points to a
piano keyboard. List price: $195. Mi-
crosoft Corporation, 10700 Northup
Way, Bellevue, WA 98004,
206/828-8080, TLX: 328945.

Microsoft Mouse, Microsoft
Corporation

EP-101 Graphics Module

A device that allows high-resolution
RGB monitors to be used with the
PC. The EP-101 changes the standard
digital signal to the analog RS-170-
compatible signal used by monitors
manufactured by Conrac, Hitachi,
and Mitsubishi.

The module is a small rectangular
box that connects to the 9-pin DIN
connector on the PC system unit.
The device has three BNC connectors
for the attachment of the monitor’s
RGB cables and includes an external
power supply. List price: $69.95.
Oryan Engineering, 3325 Plaid Ct.,
Chino Hills, CA 91710,
714/995-8767.

Systems Software

Operating Systems

FORTH Level 2

A version of the polyFORTH operat-
ing system designed for applications
development. It requires 32K and
two disk drives. It includes the
FORTH compiler, assembler, and in-
terpreter. FORTH Level 2 supports

PC WORLD

multitasking. It includes the 8087 in-
struction set for numeric applica-
tions.

Screen editor functions can be
changed to suit individual needs. The
ten function keys can be allocated to
any system function or user-defined

function. FORTH Level 2 includes
time and calendar support. It is com-
patible with the PC-DOS file struc-
ture. With FORTH Level 2 the user
can develop real-time applications
such as process control, data aquisi-
tion, mathematical analysis, data

WORD PROCESSING~?

GETIT WRITE!

HITTENRUN INSURANCE CO.

Large Corg
PO Box 9

sk
’V\Q/ LL\
8 rv*‘b“‘ a1

HITTENRUN INSURANCE CO.
77 Sunset Slnp Los Angeles CA 92216

Latge Corporate Entity
PO Box 9

Megopohs, TX 87235

Youts truly

WaitlS Makt

Will | Makit
Putchasing Ditector

MEMO

WMisty

—
Goodjob!

REas

sue—

o Sales & Marketing
« Customer Relations

Professionally-written letters you can use *‘as is’.
modify or even rewrite to exactly fit your needs.

Years of refinement have been poured into precious
GOLD-LETTERS.

Virtually every letter a business could ever need is here in GOLD-
LETTERS, waiting for you to save time and maney.

o Contracting Sales & Services

You’ll wonder how you ever managed without it!

If you've got an IBM PC with two disk drives and a word processing
program, send us $159 and we'll send you a copy of GOLD-LETTERS.
Available as a package with Wordstar™ for only $495.

=£Data Base Industries

28743 Valley Center Road « Valley Center, CA 92082 « (619) 749-2284

/ﬂl\\—/’

THIS? or THIS

Easy to expand,

« Financial Matters
¢ Community Letters
« Media and More

1
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Just Announced

base management, communications,
and graphics. List price: $295. Forth
Technology, 432 15th St., Santa
Monica, CA 90402, 213/372-8493.

Utilities

MAKE

A file conversion utility that converts
EasyWriter 1.1 files into standard AS-
CII format. It requires 64K and one
disk drive and includes a /D switch
that automatically deletes old files if
the conversion is successful. MAKE’s
conversion command is similar to the
DOS COPY command in that it can
perform wild card (* or ?) functions.
As a result, an entire disk of files can
be converted in less than a minute
per side. List price: $15 contribution
if the user likes the program. Free-
Style Software, 1109 Greenhill Rd.,
Flourtown, PA 19031, 215/387-8208.

Basic Development System

An integrated set of tools designed
for programmers who use either Disk
or Advanced BASIC. It requires 64K
and one disk drive. BDS includes an
installation procedure that allows it
to interface with the BASIC inter-
preter. BDS functions include the Sin-
gle Step Trace, which pauses before
executing each new line and displays
the line number in the upper-right
corner of the screen so as not to in-
terfere with the program display.

Cross-Reference provides a sorted
list for each BASIC keyword, numeric
and string constant, and line number
and variable name used in the pro-
gram and shows where each item is
referenced.

Super Renum allows the user to re-
number, move, or duplicate blocks of
lines. Variable Dump lists any or all
program variables and their current
values. '

366

Compress reduces the size of the
program to increase execution speed,
and Uncompress expands the pro-
gram to make it legible.

List price: $79. SofTool Systems,
8972 E. Hampden Ave. #179, Den-
ver, CO 80231, 303/793-0145.

BASIC Aids
A utility that provides module ex-
traction and global search and re-
place of source code saved in ASCII
format for programs written in struc-
tured BASIC. The program requires
64K, one disk drive, and a printer.

BASIC Aids allows users to iden-
tify modules by printing a double-
sorted, line cross-reference map.
Source listings are shown with page
control. The program is written in
unprotected BASIC and has over 500
examples of BASIC statements. It also
includes a definable file for function
key value assignments.

List price: $25. Tulsa Computer
Consortium, P.O. Box 14097, Tulsa,
OK 74159, 918/747-0151.

‘Disassembly Cross-Reference

System

A tool for the assembly language
programmer that requires 64K and
one disk drive. DCRS is used to deci-
pher unfamiliar programs. It diverts
output from the PC-DOS DEBUG
utility to a disk file in order to con-
struct a disassembly listing marking
each referenced address. DCRS also
provides a sorted cross-reference of
all hexadecimal byte and word val-
ues. List price: $49. Softool Systems,
8972 E. Hampden Ave. #179, Den-
ver, CO 80231, 303/793-014S.

Applications Software

Accounting and Inventory

TCS Total Accounting System

A group of six programs that use the
same data base file and record struc-
ture to provide data transfer between
programs. Each program requires
85K and two disk drives. TCS Simple
allows users to generate reports that
can draw upon information in an-
other program and operates as a fil-
ing system.

The Total Accounting System also
permits users to post information
from one program to another with-
out rekeying entries. Programs in-
clude Total Ledger, Total Receivables,
Total Payables, Total Payroll, Total
Inventory, and the Simple Filing Sys-
tem. They may be purchased sepa-
rately. The manufacturer does not
provide a suggested list price. TCS
Software, Inc., 3209 Fondren,
Houston, TX 77063, 713/977-7505.

Financial Reporting System,
Multiplan Spreadsheet Link

A general ledger package that in-
cludes six user-defined formats in-
cluding balance sheets and budget
comparisons. It requires 64K and
two 320K disk drives. The programs
support multiple departments, mak-
ing departmental accounting pos-
sible, With the Financial Reporting
System the user can compare last
year’s budget with year-to-date and
current-month.

The Multiplan Spreadsheet Link
integrates the Financial Reporting
System with Multiplan. Financial
statements generated in the Financial
Reporting System can be transferred
directly into Multiplan for further
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analysis. Recurring entries in Multi-
plan can be posted as a batch to the
general ledger. With the Financial Re-
porting System and the Multiplan
Spreadsheet Link the user can trans-
fer a financial statement with budget
comparisons from the general ledger
into the spreadsheet, rework the bud-
get for the following year within the
spreadsheet, and then transfer the
data back into the general ledger for
the following year.

List price: Financial Reporting Sys-
tem $825, Multiplan Spreadsheet
Link $215. Prairie Data Systems, Inc.,
626 Broadway Ave. #202, Saska-
toon, Saskatchewan, S7N 1A9 Can-
ada 306/384-7110.

Data Management

FileMaster 2.0

A data management system that cre-
ates and maintains files and generates
reports sorted in ascending or de-
scending order using up to eight
fields. It requires 96K, one disk drive,
and an 80-column monitor. Each file
can hold up to 32,767 records; each
record can hold up to 35 fields of up
to 65 characters each.

With Filemaster the user can load
data from a DIF filer into a FileMas-
ter file. The file directory displays
FileMaster file descriptions and data
files as well as the remaining space
available on the disk. The Select and
Find functions enable the user to find
all the records that meet a set of se-
lection critetria that include less than,
less than or equal to, equal to, greater
than or equal to, not equal to, con-
tains, and does not contain. FileMas-
ter produces columnar and reference
reports as well as labels.

List price: $125. N.F. Systems,
Ltd., P.O. Box 76363, Atlanta, GA
30358, 404/252-3302, Source:
TCKO71.

PC WORLD

AT LAST! FULL SIZE KEYS

Vlsa and MC Call Monday thru Saturday
B (602) 634-7148

FOR YOUR IBM PC.

FU LL SIZE KEYTOPS THAT YOU
PLACE OVER YOUR EXISTING
RETURN, TAB & SHIFT KEYS

* Reduces reaqﬁln_g and fatigue.

* Keys clearly imprinted, return, shift and
tab.

& Dlstmchve brown keys stand out.
Reduce errors.

Kit comes complete with simple instruc-

tions. Takes just seconds for anyone to

install. No permanent modification.

APPLIED DYNAMICS == P.0. Box 1810, Cottonwood, AZ 86326

Dept. W
o U WO S —— $ 18.95
ADDRESS ------------------------------------------------------------------------- Total Price Includes
(o] 1 ' G STATE ereeeererernee A | T First-Class Mail.
Check or M.O. Enclosed [0 Charge to Visa 0 MC O Arizona Residents
(071 (o [ T Exp. Date........... Add 4% Tax

Dealer Inquiries
Invited
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HARD COPY
JUST TOOK
ATURN FOR
THE BETTER.
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&, SYSTEMS IV, LTD
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Continental

NOW SUPPORTS THE IBM PC

1204 Greer’s Trail

Peachtree City, GA 30269
1-404-487-7538

oF 4
Rp 1R
N

First Class Mail $40.00 ’
The Home Account 99.00 THIS MONTH’S
Property Management 375.00 * SPEC'ALS *
Datamost
Pig Pen $25.00
Real Estate Inv. 99.00 TRANSTAR 130 $895 D BASE |l $425
Space Strike 25.00
Write O 99.00
|nrf‘;fmnr:ion Unlimited HAYES 1200/300 mopem $495 HOME ACT. $99
Accounts Payable $430.00 ;
A ts Receivabl 430.00
E:g“??n:r il 269.00 OKIDATA 92A $525 VISICALC $169
Easy Planner 149.00
Easy Spell 129.00 AMDE
Easy Writer 11 229.00 [ AMDEK 300 e WORDSTAR $279 |
General Ledger 430.00 [ — .
Inventory Controll 430.00 IDS Prisim 80 $1456 ANCHOR MARK | $ 95
Order Entry. 430.00 w/color, graphics, sheet feed, 200 cps
Sorcim
Supercalc $189.00
Superwriter 245.00 .
Spellguard 135.00
Southeastern Data Systems , STB Systems Super RIO BOARD
g:;f.%?f“::z. $99.00 2 — Serial Ports — 1 Parallel Port Clock/Calendar — Game Port
Money Decisions $150.00 64 — 762 K Memory  Spooler — Disk Emulator ‘4
Money Decisions |1 180.00 $ 9
Money Pac Combo |&lI 299.00 W/64 K
Micro Com
Micro Terminal $80.00
o e g AST M‘EGAPLUS BOARD $449
Tax Manager $175.00 2 — Serial Ports — 1 Parallel Port Clock/Calendar W/ 64K
Micro Pro
Wordstar $279.00
Mailmerge 139.00
Spellstar 164.00
Spell/Wordstar 422.00
MF:IMordstar 42200 PRINTERS MORITORS
Microsoft SPINWRITER 7710/7730 $2349
Elkiis Simifior $40.00 SPINWRITER 3530 $1690  AMDEK 300A $165
Snack Attack $35.00 NEC PC8023 $ 475 AMDEK 310A $179
ISM ' s 5t C-ITOH Prowriter P/S $490/590 AMDEK COLOR I $675
g:;srr:':g;c 6o C-ITOH St.arwriter $1420 AMDEK COLOR 11l $429
Combo (Math & Graph) 120.00 C-ITOH Printmaster $1690 AMDEK COLOR IV $1128
é::;";?;zd;\s'mum'om it ANADEX TAXAN 12:: Hires RGB Il $529
Jabbertalky 25.00 132/220 COL W/Graphics $1449 ~ TAXAN 12" Med Res RGB$369
Oil Barrons 75.00 : MODEMS
Temple of Apshi 35.00 TRANSTAR 140 $1695 HAYES
Upper Reaches of Apshi 18.00 TRANSTAR 130 $ 895 Smart Modem 300 $215
Avalon Hill OKIDATA 82A CAT Smartcat 1200 $595
Midway Campaign $18.00 $ 459 CAT Acustic 300 $225
Stocks & Bonds 20.00 OKIDATA 83A $ 459 g
Draw Poker 18.00 CAT DCAT Direct Conn $175
o 22.00 OKIDATA 92A $ 559
Calaxy 22.00 OKIDATA 93A $ 749 SYSTEMS
Andromeda Co;qust 18.00 EPSON MX-80 FT $ 490 Wesper — Microsystems
Bible Research Systems
T'he Word Processor $175.00 EPSON MX-100 FT $ 650 zara“e' BUf.f' Spooler $230
Biue Chip Software IDS PRISM 132 w/opt. $159% arallel/Serial Spooler $289
Millionaire $80.00
- We Accept
Prices a
e Al Prices U.S. * Checks ol
THANK i 18Ck Fo i B R * Visa BULLETIN
YOuU! De:?egrel.n , o * Master Card BOARD
iy e ite%u"es GA. Residents 4% * Money Orders 1-404-487-6129
" * American Express
368 Reader Service #185




Just Announced

Notebook

A text-oriented data base that uses
WordStar-like text editing commands.
The program requires 128K and two
disk drives. The absence of pre-
defined field lengths permits fields to
be as large as storage space allows.
Users may choose to search records
by field or by specified text within all
fields without key words. Storage
space is used only up to the entered
amount of text in each field.

Other features include the ability
to define fields, sort alphabetically,
and report textual data. The pro-
gram doesn’t have numeric fields,
making it unsuitable for data man-
agement requiring calculation of
numeric data. Records can be per-
manently edited during a search or
select operation.

List price: $150. Digital Marketing
Corporation, 2363 Boulevard Circle,
Walnut Creek, CA 94595, 800/826-
2222, 415/947-1000, Telex: 171852.

Educational

EDUBAS I and 11

Two programs that teach BASIC pro-
gramming techniques for beginning
and advanced users. Both programs
individually require 64K, one disk
drive, and the IBM Color Graphics
Adapter. EDUBAS [ teaches begin-
ners to write simple programs, create
branches and loops, perform flow
charting, structure subroutines, and
debug programs. The program also
introduces users to graphics, input/
output functions, and use of the com-
puter as a calculator.

EDUBAS II teaches more ad-
vanced functions of BASIC such as
string and substring manipulations,
sequential and random file manipula-
tions, and advanced graphics and col-
ors. The program also explains

PC WORLD

instructions such as COMMON, IN-
KEY$, PRINT-USING, ON ERROR-
RESUME, and WHILE-WEND.
Both EDUBAS I and EDUBAS II in-
clude three disks each.

List price: EDUBAS [ $95, EDU-
BAS 11 $105, both programs $170.
Europro, Inc., 129 Saratoga, Pet-

aluma, CA 94952, 707/763-9700.

General Business

Computer-Assisted Management
System (CAMY)

A project management program that
performs time, cost, and resource
analysis using the traditional Arrow
Diagraming Method (CAMS-ADM)
and the recently developed Prece-
dence Diagramming Method
(CAMS-PDM). Both CAMS-ADM
and CAMS-PDM require 128K, two
320K disk drives, an 80-column
monitor, and a 132-column printer.
(A color monitor is supported for
color graphics reports.)

CAMS schedules any project that
consists of a number of different ac-
tivities. The project can run from less
than a day to as long as 30 years.
CAMS prompts the user to describe
the general parameters of the project:
starting date, finishing date, type of
activity, how long each activity will
take, the number of days work will
progress per week, and the number
of hours per day for each activity.
With this information CAMS pro-
vides the user with three sets of
dates: early start, early finish, late
start and late finish, and the average
of the two. CAMS also provides a
“float value” (the number of days an
activity can be delayed without de-
laying the entire project). With
CAMS the user can determine how
different variables, such as overtime
or seven as opposed to five days a
week, will affect the targeted finish-
ing date.

Once the project is underway the
user can see what impact the late ac-
tivities will have on the target date.
All data is saved for future, similar
projects. CAMS produces formatted
reports with the option of color
graphics. List price: $289 for either
model. Maxima Systems, 4101
McEwen #550, Dallas, TX 75234,
214/960-0333.

Powerful Business Software

A group of six modules that includes
order entry, invoicing, inventory con-
trol, accounts receivable, sales analy-
sis, and mailing labels. The floppy
disk version requires 64K and two
dual 320K disk drives. The hard disk
version requires 128K. Both versions
require a 132-column graphics
printer for hard copy reports.

The package is designed for dis-
tributors, wholesalers, retailers, and
manufacturers. The sales analysis
module produces black-and-white
graphic displays of history and fore-
casting by customer, by item, or by
gross sales.

A demo package is available for
$50 that is refundable or applicable
toward purchase. List price: $495.
Distributed Computing Systems, P.O.
Box 185, Lombard, IL 60148,
312/495-0121.

Integrated Applications

Textplus

An integrated program that combines
list processing, word processing, mail
merging, mailing labels, plotting, and
information management capacities
including sorting and selecting sub-
sets. It requires 64K, one disk drive,
and an 80-column monitor.
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Textplus is designed to produce
short reports and letters rather than
long documents. It provides the user
with predefined files such as mailing
and telephone lists, but also allows
the user to define data files to suit a
unique need. Textplus includes a
print spooler and supports subscript-
ing and superscripting. List price:
$149. Owl Software Corporation,
6927 Atoll Ave., North Hollywood,
CA 91605, 213/982-6243.

Job and Industry Specific

Customer-Info

A software marketing tool for com-
puter retail stores that provides the
customer with information describ-
ing major hardware and software
products. It requires 128K and two
disk drives. Product files can be ed-
ited to reflect changes in price or in-
ventory.

Supplementary files will be avail-
able from Learning Tools as new
products become available. Cus-
tomer-Info allows the user to create
product files to suit unique needs.
List price: $395. Learning Tools, 686
Massachusetts Ave., Cambridge, MA
02139, 617/864-8086.

Commercial Property Management
A real estate program aimed at com-
mercial property managers. The pro-
gram requires a system with 64K and
one hard disk drive. Data can be
transferred between the program and
Solid Software’s General Ledger,
Payroll, and Accounts Payable pro-
grams. Consolidated financial state-

370

ments can be produced for all
properties managed. The program
can report on all leased properties,
including lease expiration reports,
and rent increase notification reports.

Accounts receivable for tenants is
linked with financial reporting. Late
fee processing is calculated by tenant,
or a fixed fee can be assigned that
will automatically be processed
monthly instead of manually calculat-
ing and entering it every month.
Other improvements allow property
numbers to be entered only once, and
escape functions enable the user to
leave data entry screens more
quickly. List price: $1495. Solid Soft-
ware, Inc., 5500 Interstate North
Pkwy. #501, Atlanta, GA 30328,
800/554-4078.

Medical Data Management

An accounts receivable program de-
signed for medical offices with from
1 to 50 doctors. A 64K system with a
hard disk drive is required. The pro-
gram maintains patient billing re-
cords based on head of household
and accommodates commonly ac-
cepted medical codes such as ICDA
and CPT. Medical Data Management
provides detail and summary reports
and allows patient inquiry by either
patient name or record number.

Patient scheduling is handled for
up to 50 doctors, up to 6 months in
advance, and provides a daily ap-
pointment schedule for each doctor.
An insurance report writer permits
the user to format new and updated
forms without professional program-
ming.

Mailing labels can be printed for
patient billing. Medical Data Man-
agement has been enhanced from the
earlier version to allow data transfer
with Solid Software’s Accounts Pay-

able, General Ledger, and Payroll
programs. List price: $1495. Solid
Software, Inc., 5500 Interstate North
Pkwy. #501, Atlanta, GA 30328,
800/554-4078.

Word Processing/
Text Editing

Datatext
A new version of Datatek’s word pro-
cessing package that can merge let-
ters or documents with dBASE II
files, allowing the user to produce a
mass mailing with names and ad-
dresses entered in dBASE II. It re-
quires 96K and two dual-sided disk
drives. It uses imbedded English com-
mands instead of control code com-
mands. Datatext can generate
footnotes and an alphabetized index.
Its formatting capacities include sub-
scripting, superscripting, automatic
word wrap, block move and delete,
insert, copy, and find and replace.
File space is limited only by the
amount of disk storage space avail-
able. The horizontal scroll feature al-
lows the user to edit lines up to 255
characters long. It features true pro-
portional spacing with justification.
List price: $450. Datatek, 2621 En-
terprise Rd., Clearwater, FL 33515,
813/797-6464. -

Multi-Tool Word

The second product in Microsoft’s
line of productivity tools (Multiplan
being the first) that will have a com-
mon user interface and the ability to
share data. It requires 128K and one
disk drive. The Microsoft Mouse can
be used with Multi-Tool Word for
pointing to and executing com-
mands. Multi-Tool Word features
multiple windows that allow the user
to compare and/or transfer sections
of one file or parts of two or more

files.
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Multi-Tool Word includes an
“undo” command that allows the
user to undo or erase the last action.
It offers the user a number of style
formats; the user can either choose a
format from those provided or create
a format and store it for future use.
Multi-Tool Word gives the user the
ability to abbreviate or code com-
monly used phrases and store them
in the glossary buffer. The glossary is
useful for generating boilerplate ma-
terial and legal documents.

Another feature is a ruler that can
be called up to the top of the screen
and used for placing tabs and mar-
gins. List price: $375. Microsoft Cor-
poration, 10700 Northup Way,
Bellevue, WA 98004, 206/828-8080.

ReadiWriter

A word formatter that interfaces with
the IBM mainframe text processing
software, Document Composition
Facility (DCF). It requires 128K and
two single-sided disk drives. With
ReadiWriter the user can format text
that has been previously keyed into
an input file on a mainframe or a per-
sonal computer. It interfaces with
standard DOS files. The user can
create footnotes, an index, and a
table of contents.

ReadiWriter supports proportional
spacing and underlining. Printer sup-
port can be determined by the user
through the device definition file.
There is no limit to the size of docu-
ment ReadiWriter can format. Chap-
ters, sections, and subsections can be
included. ReadiWriter supports logi-
cal statements, allowing the user to
delete part of a file automatically or
substitute variables such as names
and addresses or a recurring word or
phrase. List price: $125. ReadiWare
Systems Inc., P.O. Box 680, West
Redding, CT 06896, 203/431-3521.

PC WORLD

Accessories adjustable terminal base, an adju

St-

able chair, a printer stand, a work-

Synergetix Work Station

A cabinet that provides work space
and locked storage space for the IBM
Personal Computer’s central process-
ing unit, keyboard, monitor, and
printer. The work station provides an

table, an optional-locking two-
drawer module, and an optional

IBM Corporation, P.O. Box 10,

mo-
bile storage cabinet. List price: $850.

Princeton, NJ 08540, 201/329-7000.

Introducing 1.B. Magazette

Our Magazine On Diskette Increases The Value And Usefulness Of
Your [BM Personal Computer By Building Your Program Library.

B. Magazette is a bi-monthly magazine/user’s group on flippy-floppy diskette. We
l provide up-to-date knowledge and hands-on experience. As a national user's group,
@ we are a regular, dependable means of program and information exchange.

Each issue contains detailed step-through tutorials, programs, utilities, hints, reader
contributed material, even music and games. Always included is a major program or
demonstration versions of commercially available software. This alone is worth far more
than our subscription price.

To join, fill out the subscription form and [ 1 D D D
send it to us with your check or money order. = Send your check for $15 (money orders

1. B. Magazette is a completely new form of g only for foreign orders) t°"m .
communication, a way to increase the valueand ~ j ot W
usefulness of your computer by building your pro- B LB.Magazette oo
gram library. =

Your initial issue is just $15. Subsequent issues g NAME

are only $10 each with return of the diskette. Back M ppress
issues are available at $15 each. ]

SN
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IBM PC-COMPLETE SYSTEM-
SPECIAL PRICE

PC System includes 64K IBM PC with
320 KB Floppy Disk Drive, Controller,
Color Graphics Card, Monochrome
L1 (23 011 (o) PR R N $2490
IBM PC/XT

Complete System with Floppy Disk
Drive, Hard Disk, Color Graphics
Card, Monor.. s s com o $4990
LOTUS 1-2-3 Software . ......

HARD DISKS FOR
APPLE AND IBM

DAVONG + DATAMAC

MEMORY BOARDS
TAVA CORP.
TRUMPCARD 1

DBEK. RO % i re -5 § 5508 508 51k 05
TRUMPCARD 2
512K RAM

AST

IO Plus, Five fnction Card . ... $§199
Combo Plus. 4 function card. Fully

POD: DBOK. o covi 50w sy 355500 8 5 $490
Mega Plus. Fully pop. 512K .. $§990
QUADRAM

Quad Card. Fully pop. 256K $500
BIGBLUE ................... $470

HERCULES Graphics Card . . .$490
MAYNARD SANDSTAR SERIES

EDGCE 1A BB . . utesis et wiaha o $220
Multifunction Card ........... $90
Memory Card . ......uvonw i S180
Ad-On Memory Module. . . ... $90

Parallel Port Module.......... $§70
Serial Port Module ........... $90
Clock Calendar Module ..... §70
Game Adapter Module . .. ... $50

DEC RAINBOW 100

Complete system 64K PC, Keyboard,
Two Floppy Drives DS/DD, Mono-
chrome Monitor $2990
APPLE II +

Compatible Computer with 64K,
Disk Drive, Controller, and Monitor
$§990

APPLE Ile
64K System, W/Controller, Disk Drive,
Monitor, 80 Column ccrd, Stond $1790
DISK DRIVE FOR APPLE

Slimline, or Standard ........

TAVA 8OE
Apple Ile and TRS 80 Compatible
Dual Purpose Computer . $870
PERSONAL ACCOUNTANT Software
for your Apple Ile and Apple II+.

CompuShack Price ..... $190
KAYPRO II COMPUTER

Complete System . ......... $1690
MONITORS

NEC, DYNAX

AMDEK ... cvesmes CALL

PRINCETON GRAPHICS SYSTEMS
HIFRESICOIOT o o vvvs 0 v isis o0 §550

DISK DRIVES FOR IBM PC

Tandon 1002 . .............. $240
Shugatt 455-2. . o v swvvwvswnes $245
TEEE 55:B i« o s sis v wsbrslonts $5 $255
PRINTERS

C-ITOH

GX100 ... $240 1550 .... $690
8510 ...$460 F1O .... $1290
124 [ [ O B $1690
OKIDATA

82A ...5440 84A ....... $§975
83A ...$690 QOB s s $575
OB o 5 £ 5.5 05 G0 T 596 356 57155 B $970
BROTHER

EIR o .06 7 0 0. 0 5 o T s $750
EIRENBS 00 5, e 16 Y BB s v S §570
SMITH CORONA

AL o s il 4 T L T 3 a4 §520
STAR MICRONICS

GemINi 1@ s amvsmvssss mesews $370
(7235011 1 I L R N————— $540
NEC

SPINWRITER

TNO1. .. .. $1950 3510...... $1350
7751 ... .. $2100 3515 ...... $1350
7720-1 ... $2400 3530 ..... $1550
77251 . ... $2400 3550 ..... $1850

77301 . ... $1950 PC80O23A $450

TAVA PRINTERS %

BY DIABLO

DOT MATRIX PRINTERS
Model 11

80 Column/IOO CPS ........
Model 31

132 Coldmn/l1O0 CPS i vs:4 4.5
Model 32

132 Column/150 CPS
Model 38

132 Column/400 CPS.......

DAISY WHEEL PRINTERS
Model 620

132 Column/20CPS
Model 630
API/40 CPS Letter Quality .. $1480
Model 630

ECX/API-40CPS

Multi-lingual ............... $1880
Tava 8ODM

Dot Mtx, Epson MX80

Compatible Printer.......... $290

[ Y IVl - TV 7V W W]
IVE N S AN SV IVEAE B

631 E. First St., Tustin, CA 92680

PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE

(714) 838-9100

APPLE is a trademark of Apple Computers, Inc.
IBM is a trademark of IBM Corp.
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Just Announced

Keyfixer

A set of four plastic collars that fit
over the return, left shift, right shift,
and tab keys on the PC and XT key-
boards. The collars increase the size
of the keys and improve typing ease
and accuracy. The tab keyfixer also
fits on the backspace key. List price:
$19.95. Vertex Systems, 7950 W.
Fourth St., Los Angeles, CA 90048,
213/938-0857.

4 L bt 1

Keyfixer, Vertex Systems

Glarefree

An antiglare screen that fixes to the
exterior of any monitor used with the
PC. The screens come in various sizes
and two densities for color or mono-
chrome displays. An antistatic clean-
ing kit is included with the screen.
List price: $39.50 for IBM Mono-
chrome Display, $49.50 for IBM
Color Display. Prosoft, Inc., 35
North Main St., Southington, CT
06489, 203/621-9331.

Just Announced uses information
provided by manufacturers. It does
not evaluate products or corroborate
manufacturers’ claims. Send a de-
scription and a photograph of your
new product to Just Announced, PC
World, 555 De Haro St., San Fran-
cisco, CA 94107.

PC WORLD

NEW!

For the IBM Personal Computer®

The most complete Real Estate Analysis
Package available for use with Lotus 1-2-3 ™

Start using the most powerful programming features of 1-2-3
, from the minute you open the package to do

= Amortization Schedules

= Depreciation Schedules

= Prospective Property Owner Income Forecast

= Personal Financial Statement

= Internal Rate of Return

= ACRS Tax Calculations and Analysis

= Property Inventory with sorting by data fields

= Graphs included in many analysis!

o You don’t need an MBA to use the Real Estate Guide

< The templates are fully integrated into 1-2-3: many users can’t
3 " tell where 1-2-3 stops and our templates begin!
5 You don’t have to spend hours analyzing a potential invest-
ment— do it in minutes with the Real Estate Guide!
The Real Estate Guide runs on any computer that supports 1-2-3.
Available for only $159.95.
Manual only $29.95.
Subsequent price applies to purchase of templates.
Dealer Inquiries Invited
Check. VISA or Mastercard
Guidance Software
Two Kingwood Place, Suite 163
Kingwood. TX 77339
(713) 358-7191

1-2-3 is a registered trade mark of Lotus Development. Inc..

Reaaer Service #227

Inventory Control Accounts Receivable
. ! . . ®sales orders with packing slips.
'p:’l()vldt‘s (d)\l LINEinformationtoall § INTER- | e invoices from sall:s ordgrs 2uppnrt
other modules. s
e purchase orders with review or auto- | ACTIVE é ?:vc(l)(ic(zzdfe(l).:'n:o?:\if(e:f'-:aIe
matic ordering mode. » ot ot btk
: o = - with e multiple discounts and tax rates.
i baa.k urfltrmg_\_\.slem md."d(‘d' ® alphabetical sorting of customers.
® 25 items per bill-of-material. . 13 menu e supports partial payments, finance
® 1500 stock items per diskette with . ol d balances: § i
autommatic advancementl driven charges, aged balances, .s(atemen'ts.
e sales analysis, stock Iahéls' + more 500 eustoresiwnd J00 toansactions
e EEEEA ! programs per diskette.

A PEP BUSINESS SYSTEM

Integrated software for the IBM-PC e $59500

Interactive General Ledger
e automatic posting, complete audit trail.
e asset depreciation, complete G/L reports: daily journal,
trial balance, operating and balance sheet.

You don't have to be an accountant to use it!

INTERACTIVE

FAILDVHALNI

PERFORMANCE ENGINEERED PROGRAMMING
3970 SYME DR., CARLSBAD, CA. 92008 %

(619) 434-6023

Y

Accounts Pavable Payroll (optional-$200%)

e check writing with automatic posting phone e only requires input of hours worked.
to vendors and bank accounts. e automatic calculations of pay and

eenter A/P invoices with automatic or deductions. ) )
posting to inventory and purchase H e week, bi-wk., bi-mo. or mo. periods.
orders. write e keeps complete QTR and YTD pay

® supports partial payments, aged A/P for a journal records and prints YTD info
balances and earned discounts. FREE on check stubs and all reports.

e monthly check, deposit & petty cash e hourly, salaried and commission
register. brochure employees.

e Uses NEBS 9024 carbonless checks. e uses SAME NEBS 9024 checks.
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Computers

33 Columbia Data Products, Inc., 30-31
34  COMPAQ Computer Corporation, 60
212 Eagle Computer, 246
79 IBM Corporation, 6-7
248 Seequa Computer Corporation, 26

Hardware
Boards

204 Amdek, 32
18 AST Research Inc., 34-37

305 California Computer Systems, 39
47 Conographic Corporation, 58-59
54 Data Translation, Inc., 297

213 Easitech Corporation, 100-101
77 Hercules Computer Technology, 159
98 Maynard Electronics, 294-295
99 Microcomputer Business Industries

Corporation, 91, 93
Microsoft Corporation, 5§

135 Pasocom, 267

143 Plantronics, [BC

147 PureData Ltd., 212-213

149  Quadram Corporation, 20

151 Qubie’ Distributing, 279

155 Raytronics, 296

167 SCION Corporation, 194

168 Seattle Computer, 161

169 Sigma Designs, Inc., 132

254 STB Systems, Inc., 142

256 TAC, 110-111

257 TAVA CORP., 314

190 Tecmar Inc., BC

192 USI Computer Products, 145

267 Vista Computer Company, 172

Storage Devices

10 Apparat, Inc., 46
CMC International, 130-131
48 Corona Data Systems, 24-25
55 Datamac Computer Systems Inc., 123
289 Digitronics 179
216 Genie Computer Corporation, 66
270 Hamilton/Avnet, 257
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223
91
188

296
149

57
91
97
274
285

287
18
24
221
271
272

128
133
164
190
193
266

13
78
84
229
90
122
149
188
302

IDEAssociates, Inc., 244-245
Leading Edge Products, IFC
Tallgrass Technologies Corporation, 48

Monitors

Princeton Graphic Systems, 217
Quadram Corporation, 133

Printers, Plotters, and Typewriter
Interfaces

Diablo, 14

Leading Edge Products, Inc., [FC
Mannesmann Tally, 141

Micro Peripherals, Inc.(MPI), 143
Toshiba America, Inc., 57

Communications

Anchor Automation, 98

AST Research Inc., 33

Biz Comp, 68-69

Hayes Microcomputer Products, Inc., 22-23

Information Technologies Inc., 50-51

Intelligent Technologies International
Corporation, 184-185

Novell Data Systems, 204

Orchid Technology, 162

Santa Clara Systems, Inc., 192

Tecmar, 72-73

Ven-Tel Inc., 112

Wolfdata, Inc., 171

Miscellaneous

Ariel, 343

[-BUS Systems, 210

Intek Manufacturing Co., 160
Keytronic, 170

Lang Systems, 301

Mouse Systems, 146

Quadram Corp., 10-11

Tallgrass Technologies Corporation, 48
Thanks for the Memory, 377
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Systems Software
Operating Systems

62 Digital Research, 17
150 Quantum Software Systems, 329
163 RTCS Corporation, 99

Utilities

31 Central Point Software, 129
71 Fox & Geller, 49
217 Ginaco, 377

238 MLI Microsystems, 342

127 Norton Utilities, The, 263
293 PERCS Software, 138, 335
244  Phaser Systems, Inc., 113
249  Software Technology for Computers, - 90
255 Stemmo’s Ltd., 289

187 Tall Tree Systems, 182

197 Watsoft Products, Inc., 327

Languages

89 Laboratory Microsystems, 288
231 Mark Williams Company, 247
100 MBP Software Systems Technology, 271

Applications Software
General Business

6 Alpha Software Corp., 1
12 Applied Software Technology (Versa
Form), 206
14 Arlington Software Systems, 175
215  Execuware 227
222 Howard W. Sams & Co., Inc., 167
Scitor Corporation, 186
176 Software Dimensions, 164
277 Software Quality Associates, 343, 375

Financial & Spreadsheets

37 Computech Group Incorporated, 272
269 Executive Software Inc., 337
226 Integrated Equity Planning, 263
292 Microcomputer Tax Systems, Inc., 310
Microsoft, 47

PC WORLD

Time
Accountant

MANAGEMENT TOOL FOR PROFESSIONALS

Where does the time go? And who's paying for it?
Time Accountant! and your IBM Personal Computer2
answer these questions with hard facts.

Complete system. Each professional uses a
handy pocket calendar/time sheet to record time
and expense information. Then it's easy to enter data
on a specially formatted computer screen.

Reports. Time Accountant provides the reports
you need to analyze your firm's performance by
professional, client or project.

Invoice. Time Accountant generates a draft invoice
and you enter any necessary adjustments.

Flexibility. Whether you bill for two professionals or
two dozen, Time Accountant adapts to your business.

B Time Accountant
1230 University Drive
Menlo Park, CA 94025
(415) 328-7877

1o software Quality Associates. 25 1gm Corporation.

Reader Service #277

Contemporary
ComputerWear

DUST COVERS
FOR
THE IBM PC

Attire your IBM PC in style! ComputerWear is dust protection
with class. Design features include select, woven fabric and
embroidered emblem. Order now. Satisfaction guaranteed.

O YES, PROTECT MY PC IN STYLE! SEND ME: O CHECK
__ Keyboard(s) $16 __ Monitor(s) $18 [ VISA
__ Drive(s) $18 __ Printer(s) $18 O MC
__ 1pc Mon/Drive$36  Add $2.00 Shipping Total: $______
(CA. Res. add tax)
Print Name:
Address:
City/State: Zip.
Credit Card #: Exp.
Signature:
Contemporary ComputerWear au: v
1320 36th Ave./San Francisco, CA 94122  415/564-0506
IBM PC is a trademark of International Business Machines Inc.

Reader Service #276 375
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239
141
161

227

225
280
297

281

17
21
307
61
104

145
165
250

183

275
125
142

76
225
39
120

Multisoft, 4
PEP, 373
Rocky Mountain Software Systems, 269

Job and Industry Specific
Guidance Software, 373

Data Management

Innovative Software 144
ISE USA, 243
Mathematica, Inc., 215
MicroRIM, 65

Software Options, Inc., 260

Word Processing/Text Editing

Aspen Software Company, 108
Berzurk Systems, 360

DataBase Industries, 365

Digital Marketing, 12

Metasoft Corporation, 305
MicroPro, 94-95

Professional Software Inc., 18-19
Satellite Software International, 71
Sorcim Corporation, 2-3

Mailing Lists

Sunward Systems, Inc., 309

Communications

Microstuf, Inc., 163
N.E. Systems, Ltd., 202
Persoft Inc., 28

Graphics

Graphic Software, Inc., 249
Innovative Software,Inc., 92
MicroCAD, 342

Mirror Images Software, Inc., 109
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288
94
247

69
195

132
102

178
65

206
207
44
276
63
91
101

99

265

304
191

Educational, Personal,

Entertainment & Misc. Software

Educational

American Training International, 29
Cdex Corporation, 218
Courseware, Inc., 173

Lightning Software, 183

Seasoned Systems, 199

Personal

Bible Research Systems, 363
Financier, Inc., 38
Virtual Combinatics, 340

Entertainment

Mirror Images Software Inc., 195
Screenplay, 103

Miscellaneous

Anderson-Bell, 128
Software Publishing Corporation,
Wiley Professional Software, 336

General
Accessories

Applied Dynamics, 367

BASEF Systems Corporation, 70

Computer-Mate, Inc., 139

Contemporary ComputerWear, 375

Dysan Corporation, 67

Leading Edge Products, Inc., IFC

MCN, Inc., 226

Memorex Corporation, 147

Microcomputer Business Industries
Corporation, 91

Williams & Foltz, 224

Services

Safeware, 284
United Computer, 174
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82
299
246

41
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205
273
36
43
45
268
58
60
214

95
108
237
112
118
238
136
242

185
263
252

Books, Catalogs, and Periodicals

CBS Educational & Professional
Publishing, 273

IB Magazette, 371

InfoWorld, 331

Micro Information Publishing, 176

Robert J. Brady Co., 292

Events
Computer Faire, 140,193

Mail Order

Advanced Computer Products, 270
Applied Computer Products, Inc., 299
Compumail, 248

COMPUSHACK, 315
Computer-Line, 290-291, 341
Computer Outfitters, 336
Computer Outlet  312-313
Diamond Software Supply Co., 216
Digital Dimensions, 339

800 Software, 311

Frederick E. Deeg & Associates 86
Interactive Telemarketing, 16
International Disk, 343

Logicsoft, Inc.,, 200-201, 203
Micro Flash, 265

MICROMAIL, 372

Micromart, 358-359

Microware, 157

MicroXpress, 307

PC Connection, 280-281

PC Link, 364

Programming International, 282-283
Systems IV Limited, 368
Warehouse Software, 306
Wholesale Suppliers,

PC WORLD

Expand your 1.B.M. PC Memory

$69°° /64K

(9 chips)

Why Pay More?

All you need is an add-on memory or multifunc-
tion board with expansion capabilities. Just snap
in the extra chips (9 chips per row 64K memory).
Expand to the maximum your board will allow, or
just 64K at a time as needed. It takes five minutes
of your time — anyone can do it. We include sim-
ple directions.

One Year Replacement Warranty

THANKS FOR THE MEMORY|

\ 520 Tamal Plaza
ViSA _ Corte Madera, CA

(415) 927-0333

N J
Reader Service #302

“BIG BLUE" berry Pie
a la Mode
“All Basic”

Programs & Utilities

e Don’t Re-inve
* Programs
don’t have

GINACO

Runs
10798 SANTA FEDRIVE pDQ0S1.2&20
SUN CITY, ARIZONA 85351

with

Reader Service #217 377



Advertisers

Reader
Service
Number

2 Advanced Computer Products, 270
6 Alpha Software Corp., 1
204 Amdek Corporation, 32
7 American Training International, 29
287 Anchor Automation, 98
Anderson-Bell, 128
10 Apparat, Inc., 46
205 Applied Computer Products Inc., 299
206 Applied Dynamics, 367
12 Applied Software Technology (VERSA
FORM), 206
13 Ariel, 343
14 Arlington Software Systems, 175
17 Aspen Software Company, 108
18 AST Research Inc., 33-37
207 BASF Systems Corporation, 70
21 Berzurk Systems, 360
Bible Research Systems, 363
24 Biz Comp, 68-69
305 California Computer Systems, 39
298 CBS Educational & Professional
Publishing, 273
Cdex Corporation, 218
31 Central Point Software, Inc., 129
CMC International, 130-131
33 Columbia Data Products, Inc., 30-31
34 COMPAQ Computer Corporation, 60
273  Compumail, 248
36 COMPUSHACK, 315
37 Computech Group Incorporated, 272
41 Computer Faire, 140, 193
43 Computer-Line, 290-291, 341
44 Computer-Mate Inc., 139
45 Computer Outfitters, 336
268 Computer Outlet, 312-313
47 Conographic Corporation, $58-59
276 Contemporary ComputerWear, 375
48 Corona Data Systems, 24-25
288 Courseware, Inc., 173
307 DataBase Industries, 365
55 Datamac Computer Systems Inc., 123
54 Data Translation, Inc., 297
295 Dean Witter Reynolds & Co. 211, 335
57 Diablo, 14
58 Diamond Software Supply, 216
60 Digital Dimensions, 339

378

Reader
Service
Number

61
62
289
63
212
213
214
66
215
269
69
71

74
216
217

76
227
270
221

77
222

78

79
223
271

82
225
226

84
272

291,

280
229
89
90
91
94
95
97
231
297

Digital Marketing, 12

Digital Research, 17

Digitronics, 179

Dysan Corporation, 67

Eagle Computer, 246

Easitech Corp., 100-101

800 Software, 311

Electronic Specialists, 342

Execuware, 227

Executive Software Inc., 337

Financier, Inc., 38

Fox & Geller, Inc., 49

Frederick E. Deeg & Assoc., 308

Funk Software, 211, 367

Genie Computer Corp., 66

Ginaco, 377

Graphic Software Inc., 249

Guidance Software, 373

Hamilton/Avnet, 257

Hayes Microcomputer Products, Inc., 22-23

Hercules Computer Technology, 159

Howard W. Sams & Co., 167

[-BUS Systems, 210

IB Magazette, 371

IBM, 6-7

IDEAssociates, 244-245

Information Technologies, Inc., 50-51

InfoWorld, 331

Innovative Software, 92, 144

Integrated Equity Planning, 263

Intek Manufacturing Company, 160

Intelligent Technologies International
Corporation, 184-185

Interactive Telemarketing, 16

International Disk, 343

ISE USA, 243

Keytronic, Inc., 170

Laboratory Microsystems, Inc., 288

Lang Systems, 301

Leading Edge Products, Inc., [FC

Lightning Software, 183

Logicsoft, 200-201, 203

Mannesmann Tally, 141

Mark Williams Company, 247

Mathematica, Inc., 215

Volume 1, Number 5



Reader Reader

Service Service
Number Number
98 Maynard Electronics, 294-295 155 Raytronics, 296
100  MBP Software Systems Technology Inc., 271 246 Robert J. Brady Co., 292
101 MC/N, Inc., 226 161 Rocky Mountain Software Systems, 269
Memorex, 147 163 RTCS Corporation, 99
104 Metasoft Corporation, 305 304 Safeware, 284
39 MicroCAD, 342 164 Santa Clara Systems Inc., 192
105 Microcode, 268 165 Satellite Software International, 71
99  Microcomputer Business Industries 166  Saturn Consulting Group, 343
Corporation, 91, 93 167 SCION Corporation, 194
292 Microcomputer Tax Systems, Inc., 310 Scitor Corporation, 186
108 Micro Flash, 265 102 ScreenPlay, 103
299  Micro Information Publishing, 176 247  Seasoned Systems, Inc., 199
237 MICROMAIL, 372 168 Seattle Computer, 161
112 Micro Mart, 358-359 248 Seequa Computer Corp., 26
274 Micro Peripherals, Inc. (MPI), 143 169 Sigma Designs, 132
MicroPro, 94-95 176  Software Dimensions, 164
114 Micro Q, 138 281 Software Options, 260
MicroRIM, 65 178  Software Publishing Corporation, 124-125
Microsoft, 5,47 277 Software Quality Associates, 343, 375
275  Microstuf, 163 301 Software Solutions, 228
118 Microware, 157 249 Software Technology for Computers, 90
235 MicroXpress, 307 250 Sorcim Corporation, 2-3
120 Mirror Images Software, Inc., 195 254 STB Systems, Inc., 142
132 Mirror Images Software, Inc., 109 255 Stemmos Ltd., 289
238  MLI Microsystems, 342 183  Sunward Systems, Inc., 309
122 Mouse Systems Corporation, 146 185  Systems IV Limited, 368
239 Multisoft Corp., 4 256 TAC, 110-111
125 N.F. Systems, Ltd., 202 188  Tallgrass Technologies Corporation, 48
127 Norton Utilities, The, 263 187 Tall Tree Systems, 182
128 Novell Data Systems, Inc., 204 257 TAVA CORP., 314
133 Orchid Technology, 162 190 Tecmar Inc., 72-73, BC
135 Pasocom, 267 302 Thanks for the Memory, 377
136 PC Connection, 280-281 285 Toshiba America, Inc.,, 57
242 PC Link Corp., 364 191 United Computer, 174
141 PEP, 373 192 USI Computer Products, 145
293 PERCS Software, 138,335 193  Ven-Tel Inc., 112
142 Persoft Inc., 28 195  Virtual Combinatics, 340
244  Phaser Systems, Inc., 113 267 Vista Computer Company, Inc., 172
143  Plantronics, IBC 263 Warehouse Software, 306
296 Princeton Graphic Systems, 217 197 Watsoft Products, Inc., 327
Programming International, 282-283 252 Wholesale Suppliers, 157
145 Professional Software, Inc., 18-19 65 Wiley Professional Software, 336
147 Pure Data Ltd., 212-213 265  Williams & Foltz, 224
149 Quadram Corporation, 10-11, 20, 133 266 Wolfdata, Inc., 171

150 Quantum Software Systems, Ltd., 329
151 Qubie’ Distributing, 279

PC WORLD 379



RAM the dog

Tl bet T am the Tve been involved with
Only Per‘son w“\o hdS the compuTer revolu’h'on

not made a bundle From the beqinning and

in personal ComPuTers. gnhq_ve Never capitalized

felo?) B2 P
This?

All my friends made Their
Fortunes starling software
Compdn’;es or wr‘%’\h
languages and programs,

buit net me. Now ifs
too [ale..

I""S enov a\L\
o dreak

\{DUV'

hearl

I q'on‘f' _Think now ]5
the Time To Tell him

I'm closfnﬁ Q ”\cﬂ_

deal on a spreadbase
nCeqrated program
Padeﬂe .

Volume 1, Number 5


http:prell<Lbll.se

After 50,000.00 and 7 months of
programming

In 1979, I was the President of a small
but fast growing manufacturing company,
producing a new recreational product. To
tell you that our sales increased over 100
times in five years gives you a picture of
how volatile things were.

Among other problems, our financial
and information systems were light-years
behind where they should have been. The
only financial planning and forecasting for
the business was done by myself using
pencil and paper. Not only was it an
almost impossible task in terms of the
time required, but the projections were
virtually out-of-date by the time they were
typed.

In sheer desperation, I bought a micro-
computer and started to teach myselfhow
to program. At that time, there were no
financial planning packages available. And
the prospect of teaching a programmer
about financial models seemed more
awesome than learning to program
myself.

Seven months of nights and weekends
later, I'm pleased to say [ had a 30 spread-
sheet, inter-related financial model up and
working. The estimated cost was about
$50,000.00 in time, materials and equip-
ment . . . but it was worth it. Now I could
update the company's financial plan in a
10th of the time.

Enter the ‘Calc’ programs

When Calc programs became available,
[ bought one and quickly realized the time
and money that would have been saved
had they been available sooner. But [ soon
appreciated that a computerized spread
sheet program also had very major limita-
tions for financial modelling.

The problem of consolidating and run-
ning up to 30 inter-related spread sheets,
in the correct sequence and without
errors, becomes almost insurmountable.
And the complexity of thousands of
formulas, all using co-ordinates like
"A5*C4+B6", would have made the
system almost impossible to revise.

PLAN8O — it's worth $50,000.

When I bought PLAN8O, | was amazed
at the power of this brilliant piece of soft-
ware. In using PLAN8O, | soon realized
that the financial model that had taken me
months to create, would have taken only a
few days to create with PLAN8O. The
results would have been the same, if not
better.

PLAN8O allows you to create simple
‘command’ (instruction) files that cause
ANY NUMBER OF SPREAD SHEETS to be
computed IN ANY SEQUENCE. The re-
quired data is transferred automatically
to/from the appropriate spread sheet.

REGION 1
SALES

SUMMARY
SALES

PRODUCTION
& INVENTORY
SCHEDULES

COST CENTER 3
COST CENTER | l

SUMMARY

INCOME
FORECAST

BALANCE 0
SHEET

CASH FLOW

FORECAST

This is the kind of
inter-related model
PLANS8O automates with ease

These command files are created on your
own computer with your own familiar
word processor.

And all the rules (formulas) in the
spread sheets use abbreviated English-
like words that you create, so you can still
understand them 6 months later. You
enter initial data values into the spread
sheets with simple fast commands e.g.,
“1200 (*110%)" to create a series of
values that increase monthly at 10%.

PLANS8O also has an interactive display
mode like the ‘calc’ programs for quick
‘what-if reruns. It displays results graphi-
cally on your screen. It has built-in func-
tions to automatically total rows and
columns and accumulate values. Plus
special trig, financial, depreciation,
amortization, net present value and other
time saving functions.

PLANBO stores it's data in 'packed’
format in your computer memory so you
can use bigger spreadsheets when
necessary. It has the ability to produce
perfectly formatted reports with up to 6
decimal places if needed . . . with auto-
matic printing and paging . . . and the
ability to store your finished reports on
your disks so you can incorporate them
into written reports with your word
processor.

= CP/Mis a registered trademark of Digital Research Inc
"™ CP/M 86 s a trademark of Digital Research Inc

™ PLANBO 1s a trademark of Business Planning Systems It
= MS-DOS is a registered trademark of Microsoft Corp

¢ Copynghted 1983 by Executive Software Inc

Reader Service #269

... ] chose
PLANSO™

Mainframe modeling power
at micro prices

PLAN8O was designed by a man with
years of experience in mainframe model-

ling to bring it's best features to the
CP/M*® or MS-DOS*® micro-user.

PLAN8O is an incredible product that
does everything described above and a
great deal more . . . butit still does virtually
everything the ‘calc’s do. And it's much
faster and easier to work with since you
create your models with your own word
processor or editor . . . just as you would
on paper.

INFOWORLD rated the original version
of PLAN8O as excellent in all 4 categories:
PERFORMANCE . .. DOCUMENTATION . ..
EASE OF USE . . . ERROR HANDLING. It
has been greatly enhanced since then to
provide even more power and features.

Save $200.00...and alotmore!

Once you've tried PLAN8O you won't
want to use your ‘calc’ package again for
any serious modelling. I should know, I
haven't used mine since I got PLAN8O. In
fact, I'm so enthusiastic about PLAN8O
that ['ve made a special deal with the
author to market it.

PLAN8O currently retails at $495. But,
for a limited time you can order directly
from Executive Software at $295. So
order right now. . . credit card customers,
call your order Collect to 705-722-3373.

. it might save YOU $50,000.00!

(Note: PLAN8O
requires 56K RAM for
CP/M80 or 128K RAM for CP/M86

or MS-DOS operating systems.)

Order Collect
705-722-3373

Executive
Software Inc.

255 Delaware Avenue,
Buffalo, N.Y. 14202
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~ THE DAZZLING, RICH
GOLORS IN THIS WORK OF

ART CAN BE YOURS

...WITII NEW GOLORPLUS.

Just equip your IBM personal computer with
COLORPLUS — the new color graphics adapter
with the high resolution color professional use
demands.

With COLORPLUS, you get the top quality
graphics prewously reserved for much more
highly priced systems.

HOW YOU CAN GET DETAILED, ATTENTION
COMMANDING COLOR GRAPHICS.

The accompanying work of computer art shows
you COLORPLUS features that you can employ
for your own charts, graphs and designs.

You can originate your own customized software
package with up to 16 colors and up to 80
characters. Or you can acquire any of the
existing software packages that take advantage
of the COLORPLUS capabilities.

With. custom packages, programmers will
appreciate- the overwrite capabilities of
COLORPLUS, which allow application graphics
to remain on the screen while source code is
independently scrolled on the same screen.

DISCOVER THE POTENTIAL OF YOUR IBM PC!
HERE’S HOW TO GET A FREE PRINT AND
DEMONSTRATION.

Simply write to us at the address below. Or
call toll-free 800-638-6211. We'll arrange for
you to receive a FREE full-color reproduction,
suitable for framing. We'll also tell you
how you can get a FREE demonstration of
COLORPLUS. Limit of one print per customer.
Quantities are limited. Contact us today and
find out how you can give your IBM PC the
greatest enhancement you've ever seen.

(3 PRODUCTS

- @J) PLANTRONICS™
: Frederick Electronics

7630 Hayward Rdéd, P.O. Box 502 Frederick, MP 21701
Reader Service #]_43

(About Our Gatefold)

The image inside the facing
gatefold cover was created by
Daniel Cooper, artist, graphic
designer, and owner of Perfect
Productions in Larkspur, Cali-
fornia using an IBM PC and
the Plantronics COLORPLUS
card and software.

Daniel has a background in
mathematics and says he en-
joys creating visual ex-
pressions of mathematical
formulas. This image is from
his Sinescape series, in which
versions of sine wave forms
are used to create abstract
landscape patterns.

The images in the Sine-
scape series are built up in a
random process, as succes-
sive, overlapping waves of dif-
ferent shapes and colors are
generated by the program. “I
always incorporate a certain
amount of randomness in my
programs,” Daniel said. “I like
never knowing exactly what
will happen.”

Daniel is marketing limited-
edition silkscreen prints from
the Sinescape series.

The Plantronics gatefold is
a regular feature of PC World.
Each month we ask a different
artist, architect, or designer to
experiment with this system
and create an image.

At the end of the year a PC
World blue-ribbon panel will
evaluate the series and award
a cash prize and a plague to
the artist who makes the most
dazzling use of COLORPLUS.
If you would like to be con-
sidered for the contest,
please contact our editorial
department.
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YOUR IBM PG

HAS HELPED YOU,
TAUGHT YOU AND
ENTERTAINED YOU.

NOW LETIT
DAZZLEYOU.

<JUST OPEN THIS PAGE TO SEE WHAT COLORPLUS CAN DO FOR YOU!

2 PRODUCTS

.’ PLANTRONICS ™
Frederick Electronics
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