












































































































































































































































































































































































































































































































































ARTFUL INTELL]

By John K. Young

ACROSS

1 Undergraduate degree
4 Thick head of hair
7 Topology type
11 You and me
12 Near-copy of computer
13 Trick
14 Wound mark
15 Mini-Micro World
17 Problem
18 Prefix meaning ‘“‘on the outside”

20Re_______let you start over
if paper jams

22 Dot in Morse code
24 Had a meal
27 Loss of precision

28 Create many records with
similar keys

31 Married woman'’s title
33 Awful computer event
35 Seventh Greek letter

36 Alternative to external device
driver

38 Remember information

39 Thousands and thousands
of years

40 Army rank below master sergeant
(Abb.)
43 Sudden sensation of pain

46 Ink color computer companies
hate

48 New Testament book (Abb.)

50 Information that goes into or
out of computer

52 Entry in an account

54 Made a false statement
56 Speaks earnestly

57 Musical note

58 It performs photosynthesis
59 Tint

60 Data processing (Abb.)

DOWN

1 Wires connecting different
sections of computer

2 Binary code for letters of alpha-
bet numbers and other symbols

3 43,560 square feet
4 CRT

5 The number every company
aspires to

6 Church seats
7 Transmit-receive (Abb.)
8 Massages computer surfaces
9 Electrostatic units (Abb.)
10 Electroencephalograms (Abb.)

16 Compass direction of NYC
from Syracuse, N.Y.

19 Make very thirsty

21 Communications software lets
you ________into data bases

22 Transfer to another section
of storage

23 Dry run

25 Clear

26 Binary digit (Abb.)

28 Was radiant

29 Wine sediment

30 Powder

32 Impermanent computer memory

34 It accepts, keeps and recalls
instructions

37 Screen computer displays
data on

41 Set of columns in punch cards
42 Storage for information unit

43 Tree yielding thick, white fat

44 Paid commercial announcement

45 Speed of data transfer from
one computer to another

47 Magnetic storage medium

49 Kind of chart some software
displays

51 If at first you programmers don’t
succeed, :
again

53 To get this out of memory and
on to paper you need a plotter

55 It tells you where radio signals
are coming from (Abb.)

THREE OLLOCK IN THE
CRUMMY MORNING. .-
DUMB MACHINE'S
Worse 'N A BABY !

o e il

T MEAN, WHAT IF
You Guys ARE
CREATING YOUR

OWN REFPLACEMENTSZ

Solution will be printed
next month.

Answers to July's puzzles
can be found on
Page 148.

Interest Quotient
(Circle One)
High 498
Medium 499
Low 500
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We've been accused

of refusing to break
under pressure.

In a reliability test, the Genicom
4000 line printer shuttle mech-
anism worked 24 hours a day

RS- 1

non-stop for two and a half years
without a failure... that’s the
equivalent of 20 years normal
operation.

This remarkable reliability is
the result of a totally new, pat-
ented resonance shuttle mech-
anism. It's so perfectly balanced,
vibration is virtually eliminated.
And the Genicom 4000 is free of
those moving parts that common-
ly fail in other line printers. In-

GENICOVI

deed, the design is so innovative
and simple, it has to be reliable.

The Genicom 4000 offers 300
or 600 Ipm, data processing and
letter quality printing, bar codes,
20 inch/sec paper slew, plus dual
6 pin tractors with paper reverse.
But best of all, even under the
pressure of extensive evalua-
tions, it refused to break.

Call our Toll Free number for
all the evidence.

The Printers That Mean Business.
Genicom Corporation, Dept. 425J, Waynesboro, VA 22980. TOLL FREE 1-800-437-7468, In Virginia, call 1-703-949-1170.
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Analyze your

growth opportunities

in the $61.7 BILLION

VALUE-ADDED
MARKET

In 1985, Mini-Micro Systems readers in the
value-added market will spend over $61.7 bil-
lion on minicomputers, microcomputers, peri-
pherals, software and supplies. This 23% in-
crease over last year’s planned expenditures
reflects a marketplace that has rapidly become
the key distribution channel for marketers of
minicomputer and microcomputer products.

rI‘he 14th Annual Mini-Micro Computer
Market Report tracks projected spending
trends and key growth areas. Market data high-
lights sales potential in product categories
including:

® Software

® Computer Graphics

® Data Communications
¢ CRT Terminals

® Disk Drives

® Tape Drives

® Printer/Plotters

® Computer Supplies

The bound Report, plus an Executive
Summary, is available for $195.
Contact your regional sales manager
for more information.

ini-MicroSysiems
n—

Your key to sales in the value-added market.

Please send ___ copies of the 14th Annual MINI-MICRO
MARKET REPORT to the address below. (Please make checks
payable to Mini-Micro Systems. Only orders with payment accepted.
$195/report.)

Payment will be refundgd within 2 weeks of receipt if not fully satisfied.

14th ANNUAL
MINI-MICRO COMPUTER
MARKET REPORT

Wills

14TH ANNUAL
MINI-MICRO COMPUTER

MARKET REPORT

’I:m extensive, detailed tables, based on responses
from value-added OEMs, value-added resellers and

value-added users, include:

® 1984 expenditures for minicomputers, micro-
computers, peripherals, software and supplies.

® 1985 planned expenditures for minicomputers,
microcomputers, peripherals, software and supplies.

¢ Type of organization (value-added OEM, value-
added reseller, value-added user.)

® Geographical breakdown.

® Minicomputers/microcomputers currently in use by
® Vendor name and model number
® Units acquired in 1984 vs. prior years
® Major applications

® Minicomputers/microcomputers planned for pur-
chase in 1985 by

® Vendor name and model number
® Number of units

® Major applications

® Fail-safe operations

¢ Plans for integrated office functions

Name
Title

Company
Address

City
Telephone

State Zip

MINI-MICRO SYSTEMS MARKET REPORT 275 Washington St., Newton, MA 02158-1630
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Get results with

CAREER
OPPORTUNITY
SECTION...

When you advertise in Mini-Micro Systems,
you can be sure of reaching

only the people you are trying to recruit.
Every reader is a potential employee. We
reach the highest percentage of all
significant personnel in our industry. You'll
find us not only effective, but a more
economical magazine.

for space reservation
contact:

Norma Lindahl
617-964-3030
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ONE-STOP SHOPPING FOR
A HOST OF DEC SUBSYSTEM
ALTERNATIVES.

I P |

ASSEMBLED BY EMULEX. EXCLUSIVELY FOR VAX & PDP-I1.

Here's a great selection of high- drives in start/stop and streamers. reliable source for everything you

performance subsystems. With all Tape and disk storage capacities need in subsystems. For product or

the speed, capabilities and cost- range from 67-705 megabytes sales information, call toll-free

effectiveness you're looking for. (formatted). 1-800 EMULEXS. In California call
Itall begins with highly reliable, soft- Finally, everything is tested to (714) 662-5600. Or write, Emulex

ware transparent Emulex controllers.  assure plug-and-play performance. Corporation, 3545
Then we integrate drives of your On the service and support side, f— T J—— Harbor Boulevard,

choice from leading manufacturers. Emulex provides expert installa- PO. Box 6725,

Including Fujitsu and CDC 8" to tion and application assistance " Costa Mesa,

14" disk units, with either removable  nationwide. Also, you can obtain EMULEX California 92626.

media or fixed Winchester and service through CDC, DEC and

SMD interface. In %" tape, Emulex other third parties. = x

offers CDC, Cipher and Kennedy Enjoy the convenience of a single, The genuine ulternuﬂve.

U.S. Regional Offices: Anaheim, CA (714) 385-1685; Schaumburg, IL (312) 490-0050; Roswell, GA (404) 587-3610; Nashua, NH (603) 882-6269. International Offices: Australia, Eastwood,
N.S.W. (02) 858-4833; Canada. Mississauga, Ontario (416) 673-1211; France, Montrouge (1) 735-7070; United Kingdom, Bracknell, Berkshire (344) 484234; West Germany, Munich (089) 304051

DEC, VAX, PDP-11 are trademarks of Digital Equipment Corporation. CDC is a trademark of Control Data Corporation
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MINIFMICRO
KETPLACE

A special section for advertisers of hardware, software and services.

MAR

Please circle reader service numbers for additional information.

CP/M-8000™ MULTIBUS™ SYSTEM
The CP/M-8000 operating system is now
available for our 10 MHz Z8000™ Single
Board Computer. This high-performance
system has all the familiar CP/M com-
mands. File compatibility with CP/M-80
and CP/M-86 makes it easy to transport files
to CP/M-8000. A ‘C’ compiler and MACRO
assembler are included. Call for further in-
formation. CP/M™ Digital Research, Mul-
tibus™ Intel, Z8000™ Zilog. SINGLE
BOARD SOLUTIONS, 7669 Rainbow
Drive, Cupertino, CA95014. (408) 253-0181
CIRCLE NO. 200 ON INQUIRY CARD

IBM PC TAPE BACKUP

¢ Cipher 5210 Subsystem
e 25MB (formatted) capacity

e Menu Driven Software

¢ No Additional Card

* $1025% with 6 mos. warranty
Available From:

C Microware Inc. )

41711 Joy Road e Canton, Ml 48187
(313) 459-3557

CIRCLE NO. 201 ON INQUIRY CARD

CIRCLE NO. 202 ON INQUIRY CARD

8088 SINGLE BOARD COMPUTER IS IBM PC compati-
ble in form and function. 4.77 MHz Intel 8088 CPU, 8087
socket, 64K to 640K bytes RAM with parity, two 28 pin
EPROM sockets, 4 DMA channels, 2 software controlled
timers, 5 user available interrupts, floppy controller for
up to 4 drives, TTL compatible video output, IBM PC
compatible keyboard port, 2 RS-232 serial ports, Cen-
tronics printer port, speaker & reset ports, 5 IBM PC
compatible I/0 expansion slots. BIOS ROM supports MS-
DOS, PC-DOS, CP/M-86, Concurrent CP/M, PC-iRMX.
DAVIDGE CORP., PO Box 1869, Buellton, CA 93427
(805) 688-9598.

CIRCLE NO. 203 ON INQUIRY CARD

for Serious Software Developers

TARGET MICROPROCESSORS

80286, 8086/80186, 8096, 8080/8085, 8051 8048,
28002, Z80, Z8, NSC 800, 9900,

6809, 6800/01/02, 6805, 6 , 6305, 650 A
GB5SCXX, G65SC1XX, RBBCOO R6500/1, and
others

HOST COMPUTERS

DEC VAX, PDP-11, DG MV-Series, DG Eclipse,
Apollo, UNIX Systems, IBM PC, Data General
ONE, HP 150, DEC Rainbow and others

SOFTWARE TOOLS

C Compilers, Pascal Compilers, PLM Compiler,
Assemblers, Linking Loaders, Librarians,
Download, Communications, VT-100 Emulator,
CPM/80 Emulator

If you are a serious software developer, shopping
for software development tools, call or write today
for more information. 800-551-5554 in CA call

MICROTEC ®

/ RESEARCH

3930 Freedom Circle, Suite 101, Santa Clara, CA 95054
Mailing Address: P.O. Box 60337, Sunnyvale, CA 94088
(408) 733-2919 Telex (ITT) 4990808

CIRCLE NO. 204 ON INQUIRY CARD

New 64K SBC

Only
e 375
]
» Requires no terminal. Includes

4//X 6//
Video Controller and CP/M® 2.2
* Runs any size floppy drive
 Substantial OEM Discounts Available

Other models include Hard Disk
Controller, CP/M® 3.0, 128K or 256K RAM,
Time of Day Clock, E2PROM, Peripheral
Expansion & RGB Color Video Display

64K SBC Includes: * |/O Expansion

* 6 MHz Z80B* » Source Code and

» Video Controller Drivers included

« 2Serial Ports » CP/M 2. 2

< & Paraliel Pors egumegodamarciDigtol Reseci e

Somnar Srocsiere0 ROdemGrk o i

Megatel Computer Technologies
Head Office and Technical Support Center
450 Turbine Drive, Weston, Onfario M9L 252
Telephone: (416) 745-7214 Telex: 065-27453 MEGATEL TOR
US. Sales and Service Office
2311 South Anthony, Fort Wayne IN 46805
Telephone: (219) 745-0310

e megate| —
CIRCLE NO. 205 ON INQUIRY CARD

To Advertise: Call Norma Lindahl (617) 964-3030




NEW DIGITAL TEMPERATURE TESTER
MODEL 383

Complete temperature tester in one compact
hand-held instrument. Features include 3" dis-
play, dual type J thermocouple inputs, differential/

normal temperature mode, DC millivolt range,

analog output. All these features and more in this

unique instrument. Unit is supplied with 2 type J

glass-braided thermocouples, test lead kit, 9v bat-

tery, and operator’s manual.

For more information, call 203/359-7613 or write

Omega Engineering, One Omega Drive, Box
4047, Stamford, CT 06907.

CIRCLE NO. 206 ON INQUIRY CARD

Q-BUS DISK DILEMMA?
TRY THE SCSI SOLUTION!
THE TDL-12 FROM TD SYSTEMS

o Emulates DEC* RLO1/RL02's with 22-bit addressing.

© 100% compatible with all DEC Q-Bus processors and
operating systems.

® Supports all popular SCS/SASI controllers and disk
drives in any combination up to a maximum of 41.6
MBytes.

 High performance - 5 MBit/sec maximum throughput.

o On-board bootstrap, comprehensive utilities, and
diagnostics

 Configuration and drive characteristics stored in non-
volatile EEPROM.

e $595 each in small quantities with manual and cable.
Attractive OEM discounts available

SYSTEMS

INCORPORATED

24 PAYTON STREET, LOWELL, MA 01853
(617) 937-9465

“DEC is a registered trademark of the Digital Equipment Corp

CIRCLE NO. 207 ON INQUIRY CARD

SWITCH BOXES CAN ADD TO THE
VERSATILITY OF YOUR HARD-
WARE. Data Set Cable provides ABC &
ABCDE boxes in awide variety with all kinds
of connectors. Avoid need to change cables
manually. Economical, too - ultra-compact
ABC Single Coax box only $55. In addition,
Data Set has the biggest selection of interface
cables, test equipment and other essentials
to support your DP department. Send for
catalog to Data Set Cable Co., 722 Danbury
Road, Ridgefield, CT 06877 - (203) 438-9684
or Las Vegas - (702) 382-6777.
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IBM AT 3Mb
COMBO CARD

WITHL[FET[MEW

The AT Multifunction Card that can give you up to
3Mb of added memory plus added IO features.
Expandable from 128K to 3Mb. Add memory as you need it. * [BM AT Compat-
ible « Parallel Port * Serial Port * Spooler * Supports [BM VDISK * User

Upgradable « Parity Checking Standard « Split Memory Addressing

Complete with 128K RAM, Serial and Parallel Port

AT RAM Expansion Card (0K). y

Additional RAM available at our low prices. OTHER ADD ONS 384K
RAW/ Clock, 512K RAM Card, Spoolers, RAM Cards for PPCs and more.

A\ Apparat inc.

ADD ON AND ON AND ON AND ON AND ON
4401 So. Tamarac Parkway / Denver, CO 80237 / 303/741-1778
ORDERING AND DEALER INFORMATION
800/525-7674
Stores in Denver & Chicago / *On all cards sold after June 1, 1984

1310
Telephone

Connect the unlimited
capabilities of your computer
to the telephone system

* A complete telephone line
controller

e FCC-approved for direct
connection

* RS-232 compatible

¢ Provides call following

 Couples audio sources (speech
synthesizers, tape players)
onto the phone line

* Permits remote data entry from
any Touch-Tone phone anywhere

» Offers incoming call security—
up to 15 digits

* Priced at less than $375, including
power supply and phone cord

Use the T-310 and your computer to dial and
control outgoing calls or receive incoming
calls—automatically! For more information,
call Teltone today:

(206) 827-9626, ext. 437

LCELCONE’

Teltone Corporation, P.O. Box 657
Kirkland, WA 98033

In Canada contact Teltone Ltd., 183 Amber St., Markham,
Ontario L3R 3B4,(416)475-0837
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Microlllate

CP/M 3.0 COMPUTER
235555 4 s
e s LT
j System or
| Board Level
| to suit your
application

Use with RS 232C terminals
Thousands delivered — in use
128KB RAM and autoboot ROM
Interfaces four 400 KB disks
10-20MB hard drive add-on
Abundant software available
Excellent price/performance

Personal Micro Computers, Inc.
275 Santa Ana Court
Sunnyvale, CA 94086
Phone 408-737-8444
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-c"_-.‘;—. RSX/11M PLUS
SPECIALISTS

THE LSI-11/73 BASED
CM-300/Q22 COMPUTER
v SYSTEMS WITH RSX-11M +
‘i |  SUPPORTING SUPERVISOR-
& MODE LIBRARIES AND
SEPARATE 1 AND D SPACE

CM-300/Q22 computer systems are configured with DEC’s
LSI-11/73 CPU, giving these systems 11/70 PERFORMANCE AT
LSI-11 PRICES. CM-300/Q22 systems can be configured with up
to 1200MB of fixed Winchester disk, up to 4MB of main memory
and up to 64 terminals. System back-up is provided by an industry
standard 9 track '2" 1600 BPI tape drive. Optional software
packages include Automatic Date/Time for RSX, Memory Assist-
ed Disk, Cached Pseudo Disk, Memory Dump, Mail List RSX,
accounting software, FORTRAN 77, FMS-11, BASIC +2 and
DATATRIEVE. An LSI-11/73 based 300MB system including RSX-
11IM+ license, media and documentation may be purchased for

$21,461.
Call A.C.S. and let us configure a hardware/software solution for
your specific problems.
ADVANCED 250 Prospect Street
COMPUTER Waltham, Massachusetts 02154
SYSTEMS, Inc 617-894-3278
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Promote
New Literature

ata LOW
COST

If you've got catalogs or literature,
distribute them at a low cost in the
MINI-MICRO MARKETPLACE.

Call Norma Lindahl
(617) 964-3030
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The terminal The computer
ontheright ontheleft
outperforms the doesnt care
competition. about
And costs less. the price.

I
I
(IS

e
g

e

A computer is born to perform. No matter what means your computer is, too.
the price. The 220+ is compatible with the DEC VT220. But it’s
You, however, have practicalities to think about. Mak- not comparable. Thats where the plus is. You'll find no less
ing your computer perform the way its meant to is one. than 20 improvements and additions that make the most of
Watching costs is another. And you have to blend the two your computer.
to create the most valuable, cost effective system possible. And because the 220+ price is in direct

CIE Terminals has a video terminal that'll make
you both happy. The CIT-220+.

Its a remarkably reliable piece of technology that
yearns to show its stuff as much as the computer it's
hooked up to. Something they’ll both get plenty of CIT 220+, contact your distributor or CIE
chances to do. That’s because the 220+ is so - Terminals at 2505 McCabe Way, Irvine, CA
reliable, its always up and running. Which v - 92714-6297 (800) 624-2516.

CIE 7

A C/ITOH ELECTRONICS COMPANY

s BECAUSE yOUr cOmputer is onlyas good as its peripherals.

CIRCLE NO. 91 ON INQUIRY CARD

contrast to its high performance, you get the best
value for your money. So although the computer
doesnt care about the cost, you dont have to think
about it, either. For more information on the

Jj




Bigger performance, smaller slze

for the 212 modem family

. Umversal Data Systems

g |

Universal Data Systems

While the members of the UDS 300/1200 bps modem
family have grown progressively smaller, the family
itself has grown larger. The family now consists of:
¢ The microprocessor-powered 212A. It’s a fully
optioned, automatic-answer modem, but it’s now
packaged inthe new 7"x 9%2"x 214" UDS “minibox.”
The full range of test capabilities is included.

e The microprocessor-powered 212A/D. Also
packaged in the new minibox, its auto-dial storage
capacity has been extended to 10 numbers. Screen-
prompted auto log-on procedures can now be exe-
cuted by the modem.

¢ The line-powered 212 LPs. These ultra-compact
units are also 300/1200 bps. They draw their operating
energy directly from the telephone circuit and need
no external power source. The 212 LP is an originate/
answer unit which requires manual answering; as
an alternative, you may specify the 212A LP, a line-

Universal Data Systems ]
b by

Universal Data Systems ™ [

powered unit with auto-answer capability.

Check out the expanded family of UDS 212s — for
technical details and attractive quantity discounts,
contact Universal Data Systems, 5000 Bradford
Drive, Huntsville, AL 35805. Telephone 205/837-8100;
Telex 752602 UDS HTV.

QUANTITY ONE PRICES

2N2A; is s s mmmns $495 212LP ....... $295
212AID ....... $645 212ALP ...... $345

I

Inquiry Hotline: 800/633-2252, Ext. 368.

Universal Data Systems

@ MOTOROLA INC.
Information Systems Group

UDS modems are offered nationally by leading distributors. Call the nearest UDS office for distributor listings in your area.
DISTRICT OFFICES: Atlanta, GA, 404/998-2715 « Aurora, CO, 303/368-9000 * Blue Bell, PA, 215/643-2336 ¢ Boston, MA, 617/875-8868 * Columbus, OH, 614/895-3025 « East Brunswick, NJ,
201/238-1515 « Glenview, IL, 312/998-8180 * Houston, TX, 713/988-5506 * Huntsville, AL, 205/837-8100 * Issaquah, WA, 206/392-9600 » Mesa, AZ, 602/820-6611 * Milwaukee, WI, 414/273-8743
Minnetonka, MN, 612/938-9230 « Mountain View, CA, 415/969-3323 « Richardson, TX, 214/680-0002 * St. Louis, MO, 314/434-4919 e Silver Spring, MD, 301/942-8558 » Tampa, FL, 813/684-0615
Thousand Oaks, CA, 805/496-3777 « Tustin, CA, 714/669-8001 * Willowdale, Ont, Can, 416/495-0008 * Ypsilanti, M|, 313/483-2682
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