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Telecommunications 
Ben Bronson, Kelly Smith and Keith Peterson, pioneers and innovators in the 
field of public domain software exchange, discuss procedures and etiquette 
for downloading files from Remote CP 1M (RCPM) and Bulletin Board 
(BBS) systems. 

Jud Newell and Kim Levitt have compiled a comprehensive list of these 
systems, with telephone numbers and working hours. - 

Steven Fisher describes how you can use the PIP utility to download a 
telecommunications package such as MODEM7. 

Walt Bilofsky shows you how to set up a simple command language that 
simplifies the process of establishing communication with another computer. 

Digital Recording 
Joseph Long describes how to use a North Star Horizon for experimenting 
with the digital recording and playback of audio signals. 

Peripheral Interfacing 
Tom Wiens discusses the problems involved in customizing the BIOS, 
especially when you have PROM routines at awkward locations. 

Ted Carnevale describes how to interface the MX-80 and other printers to a 
North Star parallel port. 

Software Review 
Bruce Hunter reviews the Digital Research PLlI-86 and PUI-80 compilers. 

Mark Zeiger reviews the PMMI MM-VTl speech-synthesizing telephone 
answering board. 

Richard Newrock and Walter Knesel review the Tecmar AID and D I A 
converters and their associated software. 



"In The Beginning· By Richard Katz, Vectrix 
Corporation 

"Integrated Circuit Design· Courtesy of Floyd J. "Weather Satellite Image· Copyright WSI 
James, University of North Carolina at Chapel Hill Corporation 

VX384 • VERY HIGH SCREEN RESOLUTION 672 by 480 pixels 
·512 COLORS PER PIXEL, 384K bytes of graphics RAM 
• COLOR LOOK UP TABLE with 16 million colors 
• ON-BOARD 16 BIT MICROCOMPUTER 
• 3D GRAPHICS SOFTWARE PACKAGE, Includ­ 
ing rotation, scaling, translation, perspective, 
clipping, viewport, polygon and filled polygon 
• HARDWARE LINE AND ARC GENERATION 
• ON-BOARD AND USER DEFINABLE CHAR­ 
ACTER SET 
• SERIAUPARALLEL INTERFACE: most computers 

VX128 ·8 COLORS PER PIXEL, 128K of graphics RAM 
• INCLUDES ALL FEATURES OF VX384 without color 

look-up table 
OPTIONS 
• VXM HIGH RESOLUTION RGB COLOR 
MONITOR 
• COLOR GRAPHIC PRINTER with interface 
cable 
• FOR ADDITIONAL INFORMATION call Toll Free 
or write VECTRIX Corporation, 1416 Boston 
Road, Greensboro, NC 27407 (919) 294-6640. 

IF YOU STill DON'T BELIEVE IT, CAll TOll FREE: 
1.800.334.8181 CIRCLE 160 ON READER SERVICE CARD 



A Third Generation is Born 
BC 

A zso based microcomputer board with memory and I/O functions 

5 . Fully complies with IEEE 696 Standard 
.4/618 MHz Z80 A/B/H· 
• supports CP/M® Plus 
• operates as bus master Islave for multi-user, multi-processor architecture. 

SaD . 64K on board memory, dual ported, parity checked 
• 2 serial ports, 1 full SASI port 
• All 1/0 drivers on board 
• Memory management 

(Pictured above) • Full 24 bit address capability 
.3-16 bit CTC's 

ExpandoRAM IV -Random access memory board 
utilizing 64K or 256K NMOS RAM chips 
• Fully complies with IEEE 696 Standard 
• 256K capacity with 64K chips 
• 1024K capacity with 256K chips 
• Error checking and correction (2 bit detection, 1 bit correction) 
• On board refresh 
• Supports both 8 and 16 bit data transfers 
.24 bit addressing 

SD3aa-A new series of compact yet expandable 5-100 
mtcrocomputers. 
• compact size approximately 4" x 14" x 17" 
• 6 Slot motherboard 
• Rugged metal enclosure 
• Supports up to 5 users 
OEM Version: Designed for ease of Integration and maximum flexibility 
• Z80 CPU 
• 256KRAM 
• versafloppy II with free CP I M Plus™ 
Dlscless Version: An Ideal high performance system for disk Intensive 
appucattons. Eliminates disk walt states for spread sheets, spelling checkers, 
and network operation. Utilizes SO Systems RAM Disc and ROM Disc modules. 

VFW·S: A single board controller for flOppy and 
Winchester disk drives: 
• Fully complies with IEEE 696 Standard. Free copy of I"'; 
CP/M Plus™ included. Up to 4 floppies and three Win- 
chester drives may be controlled by VFW-3 • Data I J 
transfers to and from board under DMA or programm- 
ed 1/0 control- Supports 24 bit address space. I:;; 
CP/M PIUS™:hI9h performance single user 1 I 
operating svstem. 
• CP/M'" 2.2. compatible-no modification! • When iJ 
used with SDSystems 256K memory board speeds are Il 
up to 7 times faster than CP/M® 2.2 .• High perfor- 
mance file system. MP/M'" II file password protec- 
tion • Time and date stamps on files. Support for 1 to 
16 banks of RAM. support for 1 to 16 drives of up to 
512 MB each. Easy to use system utilities with HELP 
facility. Powerful batch racuttv- Sophisticated pro­ 
grammer utilities. 

RAM Disc 256: A solid state disk emulator that 
greatly Increases system performance by eliminating 
disk walts In disk intensive applications. Excellent for 

. spreadsheets, spelling checkers and software 
development. 
• 256K capacltv- 1 mo total bus capacity. CP/M'" 2.2, 
PLUSTM compatible. 1/0 port addresses user selec­ 
taote » Storage locations addressed by on board 20 bit 
counter. On board refresh. 

ROM Disc 128: An EPROM board that replaces a 
floppy disk drive for the purposes of booting CP I M'" 
and loading application programs. 
• Provides non VOlatile, permanent storage of pro­ 
grams and data. Utilizes 2732 or 2764 EPROMS, (16 
max) • 128K capacity per board> 512K system capacity 
• Use with sosvsterns RAM Disc to configure a stand 
alone or network discless svstem - CP 1M Plus™ 
available in eproms • Serial port provided. 

A Syntech Company 
CIRCLE 3 ON READER SERVICE CARD 



-A Most Remarkable Software Product for Your Microcomputer 

larger and more 
gly sophisticated func- 

tions. Deman more of your computer. And 
longer and longer execution times. 

Techne has anticipated this trend. And created a unique 
software product which can increase the efficiency of you r 
microcomputer. Up to a factor of two. Or three. Or even 
more. 

The name of this remarkable product is Cache/O. 

Cache/O enhances the operating system of your micro­ 
computer. Extends its capabilities. To a level found in 
much larger computers. And it does this easily and 
economically. 

What does Cache/O do? How does it enhance your operat­ 
ing system? In two ways. 

Faster Data Access: 
First, Cache/O retains, in the memory of your computer, 
the most recently accessed disk data. This seemingly sim­ 
ple function has a most profound effect on the operation of 
any disk-based program. With Cache/O installed, such a 
program can run up to two to four times faster. 2 t04 times 
faster. 

Imagine your precious time saved when a "38-minute job" 
now takes only 13 minutes. And you perform such jobs 
many times a week. Or a day. 

This dramatic improvement occurs for the following 
reasons. A sector of data in the memory of your computer 
requires less than 2 milliseconds (1 millisecond = 1/10000f 
a second) to be accessed by your program. That same data 
on a disk might require up to 300 milliseconds or more to 
access. And modern data-base programs, accounting 
programs, and word processing programs typically access 
thousands of sectors of data during their execution. 

Background Printing: 
And then there is more. Cache/O also gives your com­ 
puter a background print buffering capability. Your pro­ 
grams "print" at the rate of 4000 characters per second. 
Cache/O places these characters in buffer memory. Then 
sends them to your printer at whatever rate they can be 
accepted. Your program quickly completes its execution, 

virtually unaffected by the speed of your printer. Allowing 
you free use of your computer while the previous output is 
still being printed. 

Printing jobs of up to one hour or more can be overlapped 
with the normal use of your computer (depending upon 
printer speed and buffer size). 

Imagine using your computer while a report or letter is still 
printing. How many times a day? Think of the time saved. 
Every day. 

As you can see, Cache/O is a unique product. There is 
nothing like it on the market. Cache/O works with your 
operating system. Increasing the throughput of almost 
every application you use. 

Easily Installed: 
Cache/O is easi Iy installed on the I BM Personal Computer. 
On any computer using the CP/M 2.2 operating system. 
And Cache/O is easily installed on your computer. It can 
also utilize bank-select memory and I/O-type memory for 
an even greater increase in efficiency. 

Totally Invisible Operation: 
Even after Cache/O is installed in your computer, its 
presence is totally invisible. To you and your programs. 
The most recently accessed data is buffered in memory. 
Automatically. Text output destined for the printer is cap­ 
tured at high speed, buffered in memory, sent to your 
printer when possible. Automatically. And invisibly. 

Cache/Q and "Memory Drives" 
Cache/O's automatic and invisible operation are two 
major features which distinguish it from much less sophis­ 
ticated "memory drive" software products. Since Cache/O 
is automatic, you need never explicitly copy files from disk 
to buffer memory, as required by "memory drive" software. 

Since Cache/O is invisible, you need never modify your 
programs to access an additional "drive," as also required 
by "memory drive" software. 

And, most important of all, you need never worry about a 
power failure destroying your invaluable data in the 
"memory drive." Cache/O writes all modified data onto 
your disks. Automatically and invisibly. 

Cache/Q-The most powerful software product you can buy. 
SEE YOUR DEALER NOW aaa OR CALL LYNN AT (41S) 283-6824 
IN CANADA CONTACT: CYBERTECH TRADING CORPORATION 
Unit 9, 11720 Voyageur Way. Richmond, B.C. V6X 3E1 
Telephone: (604) 278-4848 • Toll Free: 1-800-663-9767 

Teehne Software Corp .• 3685 Mt. Diablo Blvd., SUite 130 • Lafayette, CA 94549 

CachelO is a trademark at Techne Software Corp .• CachelO is a product of Techne Software Corp .• Copyright c 1982 by Techne Software Corp .• CP/M is a trademark of Digital Research • PC·OOS is a trademark 01 IBM Corp. 

CIRCLE 159 ON READER SERVICE CARD 
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