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Editorial �

The FAA and Portables �
Lawrence J. Curran, Editor in Chief 

The next tim you use your portable computer on a commercial airliner, 
the flight attendant may eye you with some interest, and it won’t be because 
you’ve switched to an after-shave lotion that has made you suddenly more 
attractive. The attendant’s interest will stem from the fact that Federal Avia›
tion Administration regulations prohibit the use of portable compute.rs on 
commercial airl iners, and it’s the flight attendant’s duty to seek compliance 
with that reguJation. The use of portable computers is also banned on private 
aircraft unless the operator-the pilot-has determined that use of tl1e 
machine will not int rfere with the safe operation of the plane’s navigation 
or communications equipment. 

Section 91.19 of Federal Aviation Regulations outlaws the use of all but a 
few portable electronic devices aboard a commercial airliner or other aircraft 
flying under instrument flight rules because there’s a risk that electromagnetic 
interference (EMI) from the device could hamper reception of navigation and 
communications signals, jeopardizing the safe operation of the plane. The 
only exceptions allow the use of heart pacemakers, hearing aids, tape 
recorders, and electric shavers in flight. If the regulation were strictly en›
forced, even elech-onic watches and hand-held calcuJators would be outJawed. 

But the regulation isn’t strictly enforced; it would be impossible to expect 
flight attendants r private pilots to enforce it. The FAA wants the airlines 
and private pilots to enforce the rule, but the airlines are especially chary 
of enforcing a regulation that may drive passengers away. 

Bill Walters, product line manager for Radio Shack’s TRS-80 Models 4 and 
100 (portable), has some thoughts on the issue. He compares the FAA’s posi›
tion on EMl from portable electronic devices to that of the Federal Com›
munications Commission on EMI from home computers interfering with 
television signal reception six years ago. Walters, a fo rmer commercial airline 
pilot, believes the .FAA should establish an EMI standard with which all 
makers of portable electronic devices would have to comply, just as the FCC 
did in the case of home computers. We agree. 

In order to gain certification to use electronic devices on aircraft under the 
current regulation, the device manufacturer would be required to demonstrate 
that use of the device does not interfere with the navigation and communica›
tions equipment on every type of aircraft that every airline u es. The cost 
of such testing to the device manufacturer would be prohibitive. 

Walters says it’s time for the FAA to establish and enforce an emission stan›
dard and bandwidth guidelines governing portable electronic devices . Cer›
ta inly some reasonable test procedures can be established that would allow 
portable comp uters to be certified for safe operation aboard aircraft that 
wouldn’t also bankrupt the FAA to adminjster. 

Or perhaps there’s a simpler al ternative that would not require testing of 
any kind . No smoking is permitted aboard aircraft at takeoff and landing 
times to les en the chance of fire in case of an accident. Warning signs and 
flight attendants alert passengers to this short-term smoking ban . Perhaps 
the use of portable computers could be banned for similar periods and in 
a similar manner when their use would be most likely to interfere with air›
craft instrument landing systems. It’s worth considering. � 
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MICROBYTEs-------------------------------------------------­
TEXAS INSTRUMENTS RELEASES DOW JONES NATURAL LANGUAGE INTERFACE, DOT-MA TRIX PRINTER 

Texas Instruments' new Dow Jones Natural Language interface for its Professional computer enables 
users to request information in "plain English, " translating requests into Dow Jones' command format. 
The $1 30 package includes a $ 50 account fee and an hour on the Dow Jones News/Retrieval service. 
Texas Instruments is also expected to announce its Omni 800 Model 855 dot-matrix printer. Using a 
32 by 18 printing head, the printer wilt include graphics capabilities and selectab le fonts for under 
$1000. 

MICROS GAIN MORE ATTENTION AT SIGGRAPH 
Microcomputers received increased attention from vendors showing new products at the Siggraph con­
vention in Detroit. Micro-based products announced at the show included a graphics board for the IBM 
PC from Number Nine Computer Engineering Inc. , Hartford, CT, for less than $1200 . The board, which 
NNCE plans to begin shipping late in the third quarter, is based on an NEC 7220 VLSI graphics display 
controller. The company has been shipping a similar board for the Apple for several 
months ....3Design, Seattle, WA , announced an optional Wordstar interface for its graphics card for 
the IBM PC. The interface lets users mix Wordstar-generated text and graphics. The basic graphics 
card, which costs $ 2 50 and requires 128K bytes of memory in the PC, enables users to create 
designs, then rotate, translate, and sca le them independently or in reconfigurable groups, relative to 
any coordinate in the system .. . . Cubicomp Corp., Berkeley , CA , displayed its CS-5 graphics system 
for three-dimensional solids modeling . The under-$9000 system , which includes an interface adapter 
and a CS-5 graphics module, requires an IBM PC with at least 320K bytes of RAM and a high­
resolution RGB monitor with long-persistence phosphors. The software runs under IBM 
PC-DOS . . . Precision Visuals, Boulder, CO, announced that it will support NAPLPS videotex standards 
in its Dl-3000 graphics software . 

NANOBYTES 
Zilog has announced the 280000, a 3 2-bit microprocessor chip that is compatible with the 1 6-bit 
Z8000. Featuring a 256-byte on-chip cache, instruction pipelining, and memory management, the 
Z80000 can run at 10 to 25 MHz. It should be available in late 1984 for $1 50 in 1000-unit 
lots . . .. Silicon, the basic material in microprocessors and memory chips. may be in short supply later 
this year if semiconductor companies fai l to plan now for future needs, warns Monsanto Electronic 
Materials Co., Palo Alto, CA . The company bases its prediction on trends in the economy and the 
semiconductor industry and on the sustained increase in orders for semiconductor products . Monsanto 
is the leading supplier of single-crystal CZ silicon, the primary ingredient of semiconductor 
devices . . . . Hewlett-Packard, Palo Alto, CA, has introduced a new 6-pen graphics plotter, the HP 
7475A, for $ 1895 . The company has dropped the list price of the HP 7470A 30 percent from $1575 
to $ 109 5 .... Olympia USA Inc. , Somerville, NJ, has introduced the People computer, which includes 
both CP/M -86 and MS-DOS and two floppy-disk drives for $3595 . Concurrent CP/M-86 is also 
available . .. . American Bell has unveiled a videotex terminal to be sold through Bell Phone Center 
Stores . The termina l, which includes a 1 200-bps modem and keyboard, connects to a standard televi ­
sion. As part of a videotex program in southern Florida, the terminals will sell for $600 there; 
elsewhere, they wlll retai l for $900 .. .. Coin-operated computer terminals with attached printers are 
being marketed by Data and Research Technology Corp. (Pittsburgh, PA) in an effort to become " the 
McDonald's of information ." Users with valid accounts can access local nodes of such popular net­
works as Compuserve. t he Source, and Dow Jones for $1 for 3 minutes . The company hopes to have 
termina ls in 50 cities by the end of the year .. . . Tandy, parent of Radio Shack, says its preliminary 
sales figures for the year ending June 30 were $2,472,484,000, up 22 percent from fiscal 
1982 . ... Microsoft's MS-DOS operating system is now being supported on Digita l Equipment Corp.'s 
Rainbow 100 and Fujitsu's Micro 16s . . . . Corvus Systems Inc. has lowered the prices of its Concept 
personal workstations to $3995 for the 256K-byte version and $4695 for the 512K-byte 
model ... . The American Society of Interior Designers. New York, NY. has introduced a hardware­
software package for interior designers, architects , and space planners. Based on a Victor Technologies 
8/16-bit computer, the package includes drafting, accounting, word-processing and mailing-list soft· 
ware. Priced under $10,000, it includes training for end users and a hot-line query service .. . . Apple 
Computer Inc. announced that the one millionth Apple computer was produced in June . . .. The 
British-designed Dragon computer (January 1983 BYTE, p. 46) is being manufactured and sold in the 
U.S. by Tana Corp. (New Orleans, LAI. For $399 , the machine includes 64K bytes of RAM, sound, 
256 by 192 color graphics, and Extended Microsoft BASIC . 
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LLOYD’S �
OF �

LEMON �

Now, arong with a very 
impressive insurance guarantee 
from L.loyds of London, EPD 
can offer you excellent protection 
backed up by excellent protection. 

While the expert technology of 
EPD keeps your equipment safe 
from "surges," ·· spikes," and 
"glitches," you 're also protected 
from these unpredictable hazards 
by amillion dollar blanket cover­
age policy that insures your equip­
ment you 're plugged into ours. 

The Lemon '" , The Lime "' , 
The Orange '" , The Peach •M , The 
Grizzly "' and The Hawr all 
offer this double ability to keep 
our promise to deliver clean, sta­
ble power and effective protec­
tion from powerHne fluctuations. 
So when you plug in with EPD 
you plug in with Lloyds of 
London too . 

DON'T PWG IN WITHOUT US. 

1/#Qe"S I 
P.O. Box 673, Waltham, MA02254 
(617)891-6602 • 1-800-343-1813 

Letters �

Multlp lylng without Zero 

Multiplication by doubling and halving 
("Novel Methods of Integer Multiplica­
tion and Division," June, p. 364) is dis­
cussed by Karl Menninger in his excellent 
book, Number Words and Number Symbols 
(MIT Press, 1969). Menninger credits the 
Egyptians with the invention of the 
algorithm . 

Multiplication and division are difficult 
in any number system that does not have 
a zero, such as Roman numerals. The 
Romans bypassed the problem by 
doubling and halving on a counting 
board . 

Joseph J. Brigham 
1293 Brighton Sq. 
St. Paul, MN 55112 

Bug-Free But M eanlngless 

Those seeking a textbook illustration of 
the dictum "garbage in, garbage out" 
need look no further tha n john Merrill's 
article ("Regression Fitting to Economic 
lndexes," May, p. 474) . The author 
presents a lovely piece of code, perfectly 
logical and internaUy consistent, which 
nonetheless produces completely mean­
ingless output because it is based on the 
fallacy that holds that economic data can 
be treated in the same way as a con­
tinuous function in mathematics-i.e., 
that it can be analyzed by the methods 
of calculus . 

The reasoning that refutes this fallacy 
is quite straightforward and need not be 
rehashed here. Rothbard, among others, 
has argued persuasively against the no­
tion that it is possible to treat market 
phenomena in tei-ms of " infinitely small" 
differences (Man, Economy, and State, Van 
Nostrand, 1962, p. 440n) . Intuitively, it 
should be clear that economic data, by its 
very nature, is discrete because it is 
ultimately resolvable into individual deci­
ions to buy or not to buy, and the buy­

ing population is finite . (It does not help 
to argue that the population is large 
enough to " approximate" infinity 
because the market for any given good 
at any given time cannot be predicted in 
advance and may in fact consist of only 
a handful of people.) 

Even ii we concede that it is sometimes 
permissible, for the sake of simplicity, to 
work with smoothed-out supply and de­

mand curves, it makes no sense at aU to 
maintain tl;at an "underlying rate of in­
flation" can somehow be measured by 
cataloguing the history of prices. Such a 
measurement, if it could be made at all, 
would have to be derived from 
money-supply figures . The econometri­
cians claim to be able to use the methods 
of statistics in order to "fit" Consumer 
Price lndex data to a smooth logarithmic 
curve a.nd then to be able to "see" the 
effects of the Viet Nam war in the result' 
Even ii the CPI were accurate and con­
sistent (and it 's neither), so many 
variables go into determining a market's 
equilibrium price that you might just as 
well claim you can "see" the next presi­
dent's face in a lump of soggy tea leaves. 

The moral for programmers is that our 
work can be logical, consistent, and bug­
free, yet still produce meaningless 
results. U seemingly plausible, these 
results may mislead vast numbers of 
people, particularly when the govern­
ment has involved itself in the matter. I 
have no fear of 10 million machine-read­
able files in private hands, but when the 
state uses its coercive authority to collect 
even one small database, I tremble. The 
issue for society is compulsion, not com­
puterization. 

G. M. Harding 
POB 7556 
Carmel, CA 93921 

Kudos fo.r the Model 100 

The warts to which Rich Malloy al­
luded (''Little Big Computer: The TRS-80 
Model 100 Computer," May, p . 14) are, 
in fact, beauty marks! I'm a 25-year 
veteran of the computer field who cut his 
teeth on tubes a.nd drum memory, but 
the bubble hasn 't bwst even after the first 
two weeks of 22-hour days of reveling in 
the delights of the Model 100. The de­
signers seem to have been blessed with 
a Midas touch that has enabled them to 
tum what initially seem like drawbacks 
into delightful and surprising assets . 

I've yet to see a criticism of the Model 
100 that doesn't wither under close 
scrutiny. Malloy's review is the best in­
depth effort I've seen so far. My only 
query is about the surprise of the 
author regarding the individual who put 
an $800 deposit on one the day he read 
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about it. I went out and bought 12! l now 
do all my correspondence with it, keep 
office records on it, relish the sounds of 
my text-to-voice synthesizer, and enjoy 
threatening the wags and critics with my 
bar-code reader wand. I estimate that I 
will recoup the cost of the machines 
within a few months. 

Radio Shack has caught at least one 
customer hook, line, and sinker. 

R. E. Cassidy 
DC Consultants 
38 Rjddell St. 
Woodstock, Ontario 
Canada 

Eek: Another Mouse? 

I am sorry to see Apple, Visicorp, and 
possibly Microsoft jump onto the Xerox 
bandwagon and introduce a mouse into 
their new integrated computing software. 
The mouse is an inherently bad pointing 
device for at least three reasons; it con­
sumes one to two square feet of flat desk 
space; it requires users to move their 
hands one to two feet from the keyboard 
in order to point at a screen object; and, 
because the mouse is not in a fixed place 
relative to the keyboard, users must look 
away from their work to find the mouse 
whenever it is to be used. 

A much better solution to the problem 
of efficiently pointing at the screen is to 
use a trackball device located just below 
the space bar of the keyboard . This re­
quires only four square inches of space, 
allows users to keep their fingers on the 
home keys of the keyboard during use, 
and does not require users to divert their 
eyes from the work. Trackballs are not 
more expensive than mice when both are 
manufactured in quantity. 

Henry Hoeksma 
112 Minota Hagey Res. 
University of Waterloo 
Canada 

The Price Is Wrong 

I was very excited by the article by 
Larry Sarisky, president of Syquest Tech­
nology, f"'n the company's removable 
media hard-disk drive ("Will Removable 
Hard Disks Replace the Floppy?'' March, 
p. 110). Too bad the prices quoted in the 
article don't come close to the actual 
figures on the price list Syquest sent me. 
(Unless, of course, I buy SO or more units. 

Do your readers often buy 50 or more 
units when purchasing hard-disk drives?) 

The article said ''3.9-inch drives cost 
less than $800, the 3.9-inch (cartridge) 
about $35." Also, "The drive costs only 
slightly more than a floppy-disk drive. 
The cost of a cartridge is comparable to 
the cost of a box of 10 floppy disks." 

The price list that I was sent quotes the 
price of the removable media drive and 
cartridge in quantities less than 10 as $995 
for a drive and $70 for a cartridge. Please 
be more sensitive to such exaggerated 
claims in the future. 

K. S. Scriba 
4602 Alpine 
Enid, OK 73701 

lAn-y Sarisky replies: 
At the time my article was submitted, our 

pricing was $800 for either the SQ306R or 
SQ306F disk drive. The Q-Pak cartridge was 
$35. Recent cost increases in material and 
manpower resulted in a price increase 011 the 
SQ306R and Q-Pak. To quote all of our exist­
ing customers and prospects who have signed 
up to the slightly higher prices, " // is still 
the best deal around." 

I am sorry for any inconvenience this may 
have caused you. 

Make Mine Modula-2 

"Modula-2: A Worthy Successor to 
Pascal" by Joel McCormack and Richard 
Gleaves (April, p . 385) is by far the best 
exposition to date on Modula-2. How­
ever, the subtitle of the article might have 
read "And a Worthy Competitor to 
Ada." Clearly, Modula-2 could give Ada 
a run for the money, if onJy the Modula 
Research Institute had a tenth of the 
funds the Department of Defense (DOD) 
has allocated for Ada promotion . 

In Earl McCoy's "Strongly Typed Lan­
guages," (May, p. 418) he says that Ada 
"is expected to attain wide use in both 
civilian and military applications." Ob­
viously, the many firms and organiza­
tions on the military "gravy train" will 
indeed use Ada because it is being forced 
upon them . Civiban applications, how­
ever, are a different matter. Ada ha.s not 
established its superiority to even extend­
ed Pascal, let alone Modula-2. It is a 
nightmare for compiler writers and is 
dearly top-heavy with complex features, 
whereas Modula-2 is a simpler and much 
more readable systems programming !an­
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output of NOR gate ICISd is high. 
This sets the multiplexer's enable in­
put high and drives the multiplexer's 
outputs low. The high NOR-gate 
(IC15d) output a1so forces a low state 
at the inverter output IC18d, which 
forces the outputs of the four AND 
gates IC23a, b, c, and d low. These 
AND gates stand between the pre­
sent-address bus and the IS32's four 
low-order address inputs. Thus, the 
Optic RAM's address inputs remain 
low, and the refresh function is per­
formed on only address 0. When 
SOAK goes inactive-hjgh, the 

multiplexer and AND-gate outputs 
are enabled and the refresh ad­
dresses reach the Optic RAM so that 
the entire chip is refreshed, making 
it insensitive to light. 

Transmitter and 
Interrupt-Generator Circuit 

Trus circwt, shown in figure 5, 
transrruts the pixel data serially to the 

IC7 

ALT BIT 

RAS ' 

INT 

host computer, inserting start and 
stop bits where appropriate, and 
generates the INT and INT signals 
for fetching the p ixel information 
from the 1532. 

At the heart of this circWt is the rip­
ple counte,r, IC4, enabled when the 

The output of the �
Micro 0-Cam Is a �

digital signal; It cannot �
be used to directly �

drive a composite-video �
monitor. �

Micro D-Cam has been commanded 
to transmit data. It inhibits the inter­
rupt generator when start and stop 
bits are being transmitted (preventing 
accessing of the Optic RAM) and 
enables the interrupt circuit when it 
is transmitting data. The transmitter's 
frequency is determined by the data­
rate dock. During each clock cycle 
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only one start, stop, or data bit is 
transmitted. 

The interrupt generator is enabled 
by both the ripple counter (IC4) and 
the data-rate clock, but the interrupt 
cycle itself is docked by RAS. Be­
cause the purpose of the interrupt 
cycle is to fetch a single pixel for 
transmission, only one pixel can be 
transmitted on each dock cycle. The 
rising edge of the data-rate clock 
enables the intenupt circuit. The next 
falling edge of the RAS waveform 
initiates the interrupt cycle, causing 
a pixel to be read from the Optic 
RAM. The INT signal feeds back 
into the interrupt circuit, resetting the 
interrupt enable. 

When RAS goes low again, the 
interrupt cycle is terminated. The 
next falling edge of the data-rate clock 
enables the interrupt circuit again 
(unless a start or stop bit is to be 
transmitted). Thus, only one pixel is 
transmitted during each data-rate­
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Figure 6: The adder circuit allows the Micro D-Cam lo keep track of Ifie proper values for the row, column, and refresh registers. 
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Photo 3: Tlze control circuitn; for the Micro D-Cam image c.amera is shown here in pro­
totype fonn mounted in an input/output slot in an Apple II Plus computer. 

Photo 4: The !532 Optic RAM, a 64K-bit dynamic memory device specia//y packaged with 
a quartz lid for optical use in image-sensing applications, is made b-y Micron Technology 
In c., 2805 East Columbia Rd., Boise, TD 83706, (208) 383-4000. 

Number Type +5V GND Number Type + 5V GND 

IC1 74COO 14 7 IC17 IS32 16 B 
IC2 74C08 14 7 IC18 4069 14 7 
IC3 74CB3 5 12 IC19 74Cl 74 16 B 
lC4 4017 16 8 IC20 4069 14 7 
IC5 74C86 14 7 IC21 74C32 14 7 
IC6 74C74 14 7 IC22 74C374 20 10 
IC7 74C04 14 7 IC23 74COB 14 7 
IC8 74C74 14 7 IC24 74C74 14 7 
IC9 74C08 14 7 IC25 74LS161 16 8 
IC10 74C374 20 10 'IC26 4040 16 8 
IC11 74C157 16 8 IC27 74C83 5 12 
IC12 74C86 14 7 IC28 74COO 14 7 
IC13 74C164 14 7 IC29 74C74 14 7 
IC1 4 74LS74 14 7 IC30 MC6850 12 l 
IC15 74C02 14 7 IC31 74LS245 20 10 
IC16 74C374 20 10 

Table 2: Power wiring for integrated circuits in the Micro D-Cam. 

clock cycle. 
The WIDEPIX circuit is used to 

help compensate for the mismatch in 
aspect ratios of the Optic RAM and 
most computer graphics screens. The 
Optic RAM has a ratio of 2.5:1, com­
pared with the 4:3 aspect ratio of 
most cathode-ray-tube (CRT) dis­
plays, and the pixels are not square. 
If the image data is displayed on a 
screen with an aspect ratio that close 
to 1:1, the image will appear to have 
been squeezed horiz.ontally. The 
WIDEPIX circuit helps compensate 
for this by causing each pixel to be 
transmitted twice, doubling the 
width of the image. The circuit is 
enabled when the Micro D-Cam is 
transmitting and the WlDEPIX com­
mand line is high. This causes the 
flip-flop IC8a's output to toggle on 
every data-rate-clock cycle. This flip­
flop inhibits the interrupt cycle on 
alternate data-rate clock cycles. Dur­
ing data-rate-clock cycles in which 
the interrupt is inhibited, the pixel 
from the previous interrupt cycle is 
transmitted again_.__ 

The LINE and LINE signals indi­
cate that the column-address register 
has reached terminal count, meaning 
that the last column has been 
scanned. These signals, when active, 
inhibit the occurrence of further in­
terrupts during the transmission of 
the current byte so that the value of 
the last accessed data bit is repeated 
to fill out the bits in the byte. This 
guarantees that the next byte trans­
mitted will start off with information 
from the next row, i.e., that no single 
byte will contain picture information 
from two rows. When the stop bit is 
to be transmitted, assertion of the 
LINE signal at one input of exclusive­
OR gate ICSb causes an interrupt re­
quest, and assertion of LINE at the 
input of the NANO gate IOb ensures 
that the interrupt flip-flop is enabled. 
This "dummy" interrupt is used to in­
crement the row-address register. The 
pixel that is accessed during this cycle 
is blanked by the transmission of the 
stop bit. 

Adder and End-of-Frame Circuit 
The adder and end-of-frame sec­

tion, shown in figure 6, adds the 
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Innovative technology 
brings you quality color 
printing 

for only $599 

T he technology of the all -new Transtar 315 color printer 
revolutionizes color impact printing! Unlike old-fashioned 

printers needing mu ltip le passes with pins to print color, the 
Transtar 315 employs an innovative 4·hammer print head to 
allow 7 colors and more than 30 shades to be printed in 
a single pass t 

A unique 4-color diagonal ribbon maximizes the efficiency 
of the 315 's color imaging and enhances its simp le rel iabili ty. 
Built by Seikosha, the most experienced manufacturing 
company of the famous Seiko group, the Transtar 315 is 
avai lable now and has been designed to be compatible with 
the IBM, Apple 11/1le and Franklin personal computers. An 
optional PICS card also allows Apple and Frank li n users to 
simply depress the 315's "copy" bu tton to pr int any high· 
or low-reso lution screen without exiting a program! 

Transtar is bringing t he technology of tomorrow to you 
today. Your future in color printing is only $599 away. 

Transtar �
P.O. Box C-96975, Bellevue, Washington 98009 

Circle 455 on Inquiry card . 





How to Choose a Portable �

Photo 1: Th e Sl1111p PC-1500 is a typical pocket co111p11/er. 

Factors to consider before you take the plunge 

Just a year and a half ago the 
Osborne 1 portable microcomputer 
had no competitors. Today at least 50 
portables fight for a share of the 
market , and new machines are an­
nounced almost daily. 

There's definitely something going 
on out there, and it bodes we[) for the 
consumer. Manufacturers, trying to 
outdo the competition, are offering 
better, more powerful, and more at­
tractive portable computers. It's the 
free market at its best. The only prob­
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by Stanley J. Wszola 
lem with this abundance of portabl s 
is that buyers often d n' t know 
where to begin. To that end, we'll 
start with an explanation of what a 
portable computer is and then ex­
plore its various component . While 
that won't tell you which portable to 
buy, it will provide some signposts to 
help you make an informed choice. 
(For a directory of portable com­
puters, see table 1.) 

The sudden appearence of portable 
computers resu lts from a con­

vergence of technologies. Many fea­
tures found on portable computers 
have been used and refined on prod­
ucts such as digital watches and 
pocket calculators. In addition, the 
products of the years of research and 
development that went into creating 
today's desktop microcomputer have 
finally come together in the portable 
computer. What we have is reliable 
hardware and proven software in a 
machine that can be shuttled easily 
from office to home or wherever. Por­















Operating RAM Memory Mass Storage Display Color or Software 
System Mln./Max. Type, Size Type, Size Graphics Included Comments 

CP/M � 64K min., 2 51/4•inch 9-lnch CRT, n.a. word processor, optional 8088 
320K max. � nappy-disk 80 characters spelling checker, co•processor and 

drives, by 24 lines spreadsheet. internal 300• to 
DSIQD database manager, 1200-bps modem, can 

ma1hng hst and read other disk 
CBASIC formats. 

CP/M. 64K min., 2 51/.i-inch 9-lnch CRT, n.a. (see above) optional internal 
CP/M-86, 512K max. noppy-disk 80 characters 300• to 1200-bps 
MS-DOS drive, by 24 lines modem; can read 

OS/OD � other disk formats. 

propnetary 16K min., casselte. n. a. LCD. n.a butlt•in text optional 32K bubble �
64K max. 40 characters processor and memory cartridge �

by 8 Imes communication �
software �

CP/M 64K min., 2 51/4•inch 9•lnch CRT. n.a. MBASIC, SBASIC, 
64K max. l!oppy-disk 80 characters Profitplan, Perfect• 

drives by 24 lines Writer, •Speller, 
-Cale, -Flier 

CP/M � 64K min .. 2 5 1/4-inch 9-inch CRT. n a. MBASIC. SBASIC, 
64K max. � lloppy•disk 80 characters Prolitplan, Perfect• 

drives. by 24 fines Wri er, -Speller, 
OS/DD -Cale. -Filer 

CP/M � 64K min,, 5l/4-lnch 9• nch CRT, n.a. MBASIC, SBASlC, 
64K max. � floppy-disk 80 characters Profitplan, Perfect-

drive, 1 10-Mb by 24 lines Writer. -Speller. 
hard-disk drive • Cale, •Fi ler 

proprie ary 4K min., n.a. LCD. n.a. n.a. 
4K max. 26 characters 

by 1 line 

proprietary SK min., n.a. LCD, n.a. r’i.a. 
BK max. 26 characters 

by l line 

CP/M, � l 28K min .. 2 51/.i •lnch 7-inch CRT. n.a. Wordstar. 
UCSD Pascal � 256K max. floppy-disk 80 characters Mailmerge. 

(with copro• drives by 24 lines Supercalc. Personal 
cessor) Pearl, CBASIC, 

MBASIC 

MS-DOS, 256K min ., 2 51/4•1nch 7•1nch CRT, n.a. (see above) IBM PC compatible 
CP/M•86, 384K max. floppy•disk 80 characters 
UCSD Pascal drives by 24 lines 

CP/M 64K mm .. 2 51/�•inch 5-inch CRT, n.a. CBASIC, optional double-dens11y 
64K max. floppy-disk 52 characters MBASIC, disk drives 

drives by 24 lines Wordslar. 
Mailmerge, 
Supercalc 

CP/M 64K min.. 2 5V..•inch 51/2-lnch CRT, graphics BASIC-80, modular construction 
156K max. lloppy•disk 80 characters Wordstar Plus, allows 1•hbur repair 

drives by 24 lines Charton, Valet 

n.a. � BK min , casse te. n.a. LCD. n.a n.a. 
SK max. 26 characters �

by 1 hne �

proprietary 16K rnln .. cassette, n.a. LCD, n.a. n.a. 
24K max. 32 characters 

by 8 lines 
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Operating RAM Memory Mass Storage Display Color or Software 
System Min.IMax. Type, Size Type, Size Graphics Jncluded Comments 

proprietary SOK min., microcassette. LCD, color and built-in word optional flat-pack 
144K max. 5l2K 40 characters graphics processing, expansion box for 

by 6 lines or calendar, 8088 microprocessor 
80 charac ers communications, and floppy-disk drives 
by 3 lines and auto-dialer 

CPIM 64K min .. 256K nonvolatile LCD, n.a Teletalk optional portable disk 
64K max. bubble memory 80 characters communications drive can read Apple, 

by 4 lines program Osborne. and IBM for· 
mats; optional office 
station with CAT, disk 
drive, and 8 ports 

CP/M 64K min., 
160K max. 

51/4 ·inch 
Hoppy·disk 

9·1nch CRT, 
80 characters 

graphics Wordstar, 
Visicalc 

includes mouse port 

drive by 24 lines 

proprietary 6K min., 
16K max. 

n.a. LCD, 
31 characters 

n.a. 22 applications 
packages 

optional plotter, printer, 
and stnngy-ftoppy 

by 1 line drive 

CP/M 32K min., 
64K max. 

2 5114 -inch 
floppy-disk 

LCD , 
40 characters 

graphics 
and color 

Word Right 
word·processing 

optional CRT display 

drives by 8 lines package 

CPIM, 
Micro DOS 

64K min., 
256K max. 

2 31/2-inch 
floppy-disk 
drives 

LCD, 
40 characters 
by 8 lines 

n.a. Vedit 
text pro­
cessor and 
communications 

built-in 300·bps 
modem and card slot 
for use with RCA 
CMOS microboards 

package 

with them. The newer half-height 
51/4-inch and 31/2-inch floppy-disk 
drives have as much storage capaci­
ty as the older 8-inch drives. Hard 
disks are also becoming portable. For 
example, the Kaypro-10 has a built-in 
10-megabyte hard-disk drive. Some 
portables feature bubble-memory 
cartridges for convenient long-term 
data storage. 

Memory is the working medium of 
any computer, and portables are no 
exception. Yet portables, because they 
incorporate the latest technology, of­
fer more memory options than stan­
dard desktop computers. You can 
have a portable with CMOS RAM, 
bubble-memory cartridges, mini- or 
micro-floppy- disk drives, or hard 
disks. Each option has its own par­
ticular advantages and disadvan­
tages. 

CMOS memory is widely used in 
briefcase computers because of its 

Photo 2: The flip-up BO-character by 8-line 
LCD screen on the Sharp PC-5000 is only 
one-third the size of a sta ndard CRT screen. 
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High-IQ Modems �
A new generation of intelligent modems lets users concentrate on �

applications rather than on modem-interfacing details �

With the incorporation of 
sophisticated microcomputers, high­
density RAMs, and advanced com­
munications ICs, the so-called dumb 
modem is being replaced by a new 
generation of intelli gent modems. 
These modems not only offer fea­
tures that enhance data-communica­
tions applications, but also can deter­
mine the parameters of the systems 
in which they're installed and adjust 
their operation to meet system re­
quirements. Some models, for exam­
ple, can learn such system specifica­
tions as a host computer's bit speed 

by Stephen Durham 

and parity and set their own opera­
tion accordingly. 

The high degree of "intelligence" 
contained in this new generation of 
modems allows telephone links be­
tween computers to be operated vir­
tually unattended. This capability 
makes possible a wide range of new 
telecommunications applications, in­
cluding electronic mail, central-data­
base access, remote diagn sties, and 
remote-peripheral sharing. 

The level of intelligence incorpo­
rated into modems determines their 
ability to disappear into the back­

ground of your computer system and 
to provide unattended communica­
tions capabil ity. 

By and large, whil e most of these 
new-generation high-IQ modems 
provide such features as automatic 
dialing, automatic answering, and 
automatic di connecting, they do not 
take full advantage of the advanced 
microprocessor and memory tech­
nologies with which they are built. 
Largely ignored are a wide range of 
what can be called "system con­
figuration" problems, which result 
from differing transmission proto-

Photo 1: A command-driven aulo-dial, a11to-a11szuer modem (Cermclek 's Info-Mate 212A). 
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Circle 21 on Inquiry card. 

ALPHA �
OMEGA �

C0/11PUTE.'? Pl?ODL/[TS 
ALPHA OMEGA COMPUTER 
PRODUCTS . . The bminnrng
of fast ,�l�!�~ �i �e�n�t� servil'.t and 

�'�8�:�-�e�~�~ or ri:firCtl/�=�~�r�~ �-
otsKmes 
SCOTCH 3M SS DD .. ......•• 24.00 
MAXELL MD2 DD DD ......••. 39.00 

PRINTERS 

CITOH 8510 PARALLEL ........ CALL 
GEMINI 10 X . .••.•... ... •. 295.00 
OKIDATA MICROLINE 92 .... .. 509.00 
EPSON FX-80 •.•.•.••.. . . . $CALL$ 
EPSON FX·100 •..•.••• .... 699.00 

MODEMS 

HAYES SMARTMOOEM 300 .... 205.00 
HAYES SMARTMODEM 1200 .. . 495.00 
HAYES SMA:RTMODEM II .•.••• 265.00 

MONITORS 

TAXAN 12 '" AMBER . ...•.... 122.00 
USI Pl 3 12" AMBER •••••••.. 147.00 
AMDEK 300 G .•..•....•.. . .. 133 
AMDEK COLOR I 13" .••..•.. 275.00 
AMDE·K COLOR 1113" AGB ..... 419.00 

IBM PERIPHERALS & SOFTWARE 

TANDON TM55-2 THIN LINE ... $CALL$ 
TANDONTM100-2 ...•. .. ..• 245.00 
MICROSOFT MOUSE ........ . 145.00 
OUADAAM QUAD BOARD W/64K275.00 
KRAFT & T.G. JOYSTICKS •..•. . 46.00 
OBASE 11 . . . • • . . . . ...•. ... 395.00 
WOROSTAR ...... •.. . . ... 264.00 
HOME ACCOUNTANT + ...... ,98.00 
VOLKSWRITER . . . . . . . . . . • • 125.00 
LOTUS 1.2.3 .••••••.•.... $CALL$ 
MUlTlPLAN ••••••........ 175.00 
FLIGHT SIMULATOR . .•... .... 34.00 

APPLE PERIPHERALS & SOFTWARE 

VIDEX VIOEOTERM 80 COLUMN . 219.00 
MICROSOFT PflEM!UM PAK ...• 469.00 
MICROSOFT 16K AAMCARD .... 69.00 
KRAFT & T.G. JOYSTICKS . ... .. 44.00 
QUENTIN APPLEMATE DRIVES •. 235.00 
SUPER 5 THIN UNE DRIVES .... 265.00 
WIZAR.D BPO16K BUFFERED INT . 139.00 
EPS KEYBOARD .•.... ..... . .. 299 
COOL & TIME (Fan, Time. Sur9el .. 69.00 
PFS flLING SYSTEM •....•.•.. 83.00 
PFS REPORT •.• . .••••••.... 83.00 
DBASE II. .•••.. .• •.•••... 395.00 
WOAOSTAR .....•.. ...... 264.00 

CALL FOR COMPLETE PRODUCT 
UNE AND CURRENT PRICING 

1m1345•4422 
4847 LA MONTANA CIRCLE 

. TARZANA, CA 91356 :Z 
AH prod-ucls tue In tac.lory seaPed pe,ckages Wo 
guarani eel1Hamslor30<lays W• thinlhrSlloenod. 
�d�~�l�&�e�t�1�v�e� merchandise rert.1rns mius,1 be accom· 
panJed by RMA numbor All oui e r returns w1I• be 
sub1ect to a �1�~� restocking tee, For 0topuid 
orders mere w!ll be a �3�~ shipp ing c hat()e. ss.oo 
il'Hn,mum f h&•e w114 be an addillonot $4 00 �5�u�r �~� 
chgr9eonCOO orders. Cash or �C�a�.�s�h�1�c�r�s�C�h�o �c�~� is 
H}Q\.11rcd on COO o rdc rs.Catll.re:s.defll s add S.SCio 
s.ak!s la.(. Pnccs s ub1ect lo Ch8'l9 w1thou1 notice 
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cols, differing modem bit rates, lack 
of automatic dial-mode selection, 
conflicting parity states, and the lack 
of any means of testing the computer, 
the modems, or the transmission line 
to determine where potential failures 
could occur. 

The traditional solution to system­
configuration problems has been no 
solu tion at all. Hence, the user has 
been left to take care of all those nas­
ty li ttle details by either tweaking the 
hardware or reconfiguring specific 
application programs. Ln neither case 
is the modem operating procedure 
transparent to the user. 

How well intelligent modems per­
form system-configuration functions 
depends not so much on how 
sophisticated and advanced the built­
in microprocessor is or on how ad­
vanced the appli cations software 
used by the computer to operate the 
modem is but on the efficiency and 
cleverness of the modem's firmware 
d sign. In other words, the degree to 
which a modem performs such func­
tions depends on how transpar nt its 
impleme,ntation can be made to the 
user by incorporating functions into 
the internal operati on of the modem 
itself. 

While the price dil£ rence between 
a dumb modem and an intelligent 
modem is still substantial, it is much 
less so between a mod rately intel­
ligent modem and one with a maxi­
mum of transparency. That's because 
the ability of an intelligent modem to 
perform is not a function of how 
much expensive and sophisti cat d 
electronics hardware it uses but of 
how mu h thought has gone into its 
overall design and into the internal 
firmware instructions that tell the 
microprocess r what to do. To deter­
min a modem's IQ and therefore 
how easil y it can be integrat d into 
a data-communications system, you 
can examine its ability to handle auto­
dial, auto-answer, and auto-discon­
nect operation as well as automatic 
sy tern-configuration ta ks. 

Auto-Dial Operation 
First, consider modem auto-dial 

operation, which is much m re com­
plex than simple automatic genera­
tion of dial ton s or rotary-dial 

pulses. The modem must resolve all 
of the call-failure condition that 
commonJy exist when dialing to 
al1ow its host to make efficient use of 
the communications facility. Com­
mon call- failure features indude Line 
busy, no modem-answer ton , voice 
answer, no answer (constant ringing), 
no dia] tone, and inability to break 
dial tone. 

These functions are roughl y 
equivalent to the functions of an 
operator making a call, including lift­
ing the telephone handset, waiting 
for the correct dial tone or tones, 
dialing each digit of the telephone 
number in proper sequence, waiting 
while the phone rings until the dialed 
number answers, hanging up and 
pos ibly redialing later if the number 
is l:>usy or if the call ha not been 
answered after a rea onable length of 
time, and hanging up the handset at 
the end of the complet d call. 

When properly implemented, the 
auto-dial feature dramaticaJly in­
creases lin utilization. 

Auto-Answer Operation 
When integrated into a modem, an 

auto-an wer feature enables the 
modem to be placed in the answer 
mode automatically upon rec ipt of 
a telephone-line-ringing signal. A 
modem with this feature mak s it 
possible for data transmission to oc­
cur between a remote terminal and a 
computer or another terminal inter­
faced to a modem with auto-answer 
capability without operator interven­
tion at the receiving end. A modem 
with auto-answer capabili ty is al o 
useful in timesharing instalJations 
where a large calling population calls 
a number of computer dial-i n lines 
on a random basis. 

Auto-Disconnect Operation 
An auto-disconnect feature permit 

a modem to either disconnect if a car­
rier signal i not maintained after a 
data call has been set up or upon 
command from the host computer. 
This feature i useful in prev nting 
the tie-up of expensive computer 
facilities due to such things as 
wrong-number call s, failure of the 
distant party to disconnect from a 
timesharing system, or line failures. 



THE FORTH SOURCE™ �
MVP-FORTH 

Stable - Transportable - Publlc Domain - Tools 
You need lwo primaty leatures Jn a sol1ware development package a 
slable operating system aod tne abi lily lo move programs easily and 
qujc ly to a variety ol computers. MVP-FORTH gives you both 1hese 
leawres and many extras This public domain product includes an editor. 
FORTH assembler. tools. ulililies and !lie vocabulary for 1he bes1 selling 
book " Starting FORTH" The Programmer's Ku provides a complete 
FORTH 1or a numbe1 of compu ters. Other MVP-FORTH products will 
slmpmy the development 01 your applications. 

MVP Books - A Series 
::::J � Volume 1, Al/ about FORTH by 1-laydon MVP-FORTH �

glossary wllh cross references 10 Ilg-FORTH, Stat/Ing FORTH �
and FORTH-79 Standard 2"" Ed. $25 �

C �Volume 2, MVP-FORTH Assembly Source Code Includes �
CP/M . IBM-PC . and APPLE hslmg lor kernel S20 �

MVP-FORTH Software - A Transportable FORTH 
D �MVP-FORTH Programmer ' s Kil mclud1n9 disk. documen­

1a11on. Volumes I & 2 of MVP-FORT H Seoes (All AIJout �
FOR TH. 2nd Ed & Assembly Source Code). and Starling �
FORTH Spec1ly 0 CPIM. 0 CPIM 86, 0 CPtM+ . 0 APPLE. �

�~� 0 IBM PC. U MS·OOS. 0 Osborne, lJ Kaypro. 0 H89/Z89, 
�~�<�,�;� D Z100, D Tl-PC. 0 M1cr0Dec1s1ons. LJ Nonhs1ar . 

D Compupro. D Cromemco $150 

0 � MVP-FORTH Cross Compl ier tor CPIM Programmer's 1(11 �
Can alS-O genetate !leaderless code for ROM or target �
CPU S300 �

0 � MVP•FORTH Met.a Compiler !or CP/M Programme1 's krt Use 
lor applica1ons on CP/M based computer tncludes public 
domain source S 1 50 

D �MVP-FORTH Fest Floating Point for APPLE Programmer's 
Kit . Includes 9511 math chip on board with disk and 
documentation S400 

0 � MVP-FORTH Programming Aids ror CP/M. JBM or APPLE 
Programmer's Kit . b tremely useful toot for decomplllng. 
callfinding, and 1rnnslatlng. $150 

C �MVP-FORTH by ECS Sollware for IBM-PC or ATA RI 
400/800 Standalone wl1h screen editor License required . 
Upgradeable S 1 00 

IJ �MVP·FORTH by ECS Sortware lor IB -PC or ATARI 4001800. 
Ennanced with COior animation. multltasktrig sound . utilities. 
and unhmlted ru1 lime license. $1 75 

I � MVP·FORTH Professional Application D velopment System 
(PADS) tor CPIM. IBM·PC, or APPLE A thlee level integrated 
system with comple1e documentation. Complete system $400 

l MVP-FORTH PADS Enhanced virtual system $150 
..J MVP-FOR TH PADS Programming Aids $150 
l] MVP-FORTH PADS Meta Compile• $150 

* • • MVP·FORTH opetales unoe1 a vaHely o1 CPU 's �c�o�m�p�u �1�e�r �~� and 
opera11n9 systems CPFM disks can bo suPpltcd 8 ... SSISD 3 7 40 
formal or 5'14 for Ostxlrne• Narmstar · 1c10 Oec1s1ons • KayP<O • or 
H891Z8 ! • Specify your computer aoo opera11ng system • • • 

FORTH OISKS 
FORTH with ed11or. assembler. and manual 

0 APPLE by MM $100 0 IBM-PC ' by LM $100 
0 APPLE oy Kuntze $90 'l NOVA by CCI 8. OS/ODS 1 50 
0 ATARI valFORTH $60 ZSO t>y LM $50 
Q CP/M' b M $100 8086188 by LM $100 
c HP-85 oy Lange �~� $90 .J VIC FORTH 0 HES. VIC20 
C HP-75 by �C�a�s�s�a�d�y �~�<�(�;� St50 cartridge $60 

Enhanced FORTH with F-Floa11ng Pomt. G-Graphics. T Tutorial. 
S-StaM Alone. M- alh Chip Support, MT- Mult1-Task1ng. X- 01 er 
Extras . 79-FORTH-79 

APPLE by MM . Ex tensions tor LM Specify 
IBM. lBO. or 8066 
· Soflware Floating 

F. G. &79 �$�1�~�0� 

ATARI by PNS F,G. & X $90 
Point 100 

CP/M by MM. F & 79 $140 8087 Suppor1 
�~� Apple, GraFORTH by I $75 (IBM-PC or 80861 $100 
i Multi-Tasking FORTH by SL . J 95 1 1 Suppon 

CPIM . X 79 395 (280 or 8086) $100 
Color G1aph1csTRS-80/1 or Ill by MMS 

(IB -PC) $100F. X. & 79 $130 
Data Base Timex by FD. tape G,X. & NEW Management $20079 $45 RequJres LM FORTH disk 

TUTORIAL oy LH, includes Victor 9000 by DE . G, NEW
Siar/mg FORTH $95 

150 

[. �Ilg-FORTH Programming Aids 101 decomptl1ng, call11nding, 
and 11ans1a11ng CP/M, IBM·PC. Z80. or Apple $150 

CROSS COMPILERS Allow extendmg, modifying and comp1hng tor 
speed and memory savings. can �a�l�~�o� proouc RO aale cooe 
• Requires FORTH disk 

I CPI $300 n ISM • $300 
8086• $300 r 1 Z80• $300 
NOf thstar $300 c... Apple um $.300 

1.J � FORTH Compuler - Jupller Ace $150 
I 16K RAM Paci< $50 
0 48K RAM Pac �~�'�<�-�~� $t25 
CJ Par/Sec 1nler ace 100 

Ker 10 vendors: LM leboutlory Mlc ro:syslems 
CCI Capstone Compull"g Inc. MM MlcroMoUon 
DE Dol-E SyS tems MMS Mllfor Mrcroeompuror Sor• Fcos 
FD Fortf'l nlmenslon NS Na utllus Sy sloms 
I lnsofl � PNS Pink Noise Slud lo 
LH la xen and Herds SL Show Lab& 

FORTH MANUALS, GUIDES & DOCUMENTS 
ALL ABOUT FORTH by 1982 Rochester FORTH 
Haydon See above $25 Proc. $25 
FORTH Encyclopedia oy A FORTH Primer $25 
Derick & �B�a�~�e�r� 2"" Ed Threaded Interpretive 
Ptogrammefs manual to Ilg· Languages $23 
FORTH w1lh FOATH- 79 AIM FORTH User Man $12
relerences Flow charte0 1S25 

APPLE User ' s Manual 
M $20

FORTH Encyclopedia �~�'�<�-�~� 
METAFORTH by Pockel Gulde $7 
Cassady $30

And So FORTH by Huang A 
Systems Guide to lig­coll99e level 1ext 'S25 
FORTH S25FORTH Programming b 
Caltech FORTH Manual S12Scanlon $17 
lnvl tallon to FORTH $20FORTH on the ATARI by E 

Floegel SB PDP- 11 User Man. $20 

Starting FORTH by Brodie CP/M Llser '!l Manua l, 
Besl 1nstruc1tonal manual MM �~�O� 

ava•lable (sofl cover) S 1 8 FORTH-79 Standard $15 
Slartlng FORTH (hard FORTH- 79 Slandard 
cover) $22 Conve1slon $IO 
1980 FORML Proc. $25 Tiny Pascal fig.FORTH S 10 
1981 FORML Pree 2 Vol $40 NOVA lig-FORTH by CCI 
1982 FORML Proc. $25 Source L•sltng $15 

1981 Roc hester FORTH NOVA by CCI User's �M�a�n�u�a �l �~� 

Proc. $25 lnclud<:s ed11or . �a�s�s�e�m�b�l�e�r �.� �~�«�;� 
ar>d u1Jlllres $25 

Installation Manual for lig-FORTH $t5 

Source Uslings of fig-FORTH, for spec1 !lc CPUs ano computers ihe 
Installation Manual •S re<iul red ror 1mp1emen1at100 Eacn $15 

rJ 1802 rl 6502 U 6800 ! AlphaM1CfO 

L 8080 I I 8086188 LI 9900 l APPLE H 
PACE [J 6809 C- NOVA PDP- llLSl-11 �

0 68000 l.J Eclipse 0 VAX Z80 �

O<dortng �l�n�l�o�.�r�m �~ �t�l�o�n �:� Chec k . Money Order (payaOJc 10 MOUN rAIN VIEW PRESS 
INC l. VISI\ �~ �a�s�l�e  " �C�a�r�<�I� COO s SS e>l•a No �b�1�l�l�1�n�~� "' unpaio PO's Cali ornta 
res,dents add sales ta:.;, Sh1pg•ng costs 111 US 141c luded 1n poce Formgn Ofders pay 
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• 30011200-bps opera1ton 
• FCC Parl 68 regislered telephone-line 

interface (DAA) 
• Serial modem command interpreter 
• lntelfigent command protocol 
• Auto/manual dialing 
• Five dialing procedures. 

DIAL LAST, IMMEDIATE. ALTERNATE. 
FROM MEMORY, or UNTIL 
ANSWERED 

• Fitty-t'NO 32·diglt lelephone numbers or 
log-on message memory localions 

• 32·dlgit last-number-dialed storage 
• DTMF (dual·tone multilrequency) and 

pulse-dialing; adaptive or �l�r�i�t�e�r �p�r �e�~�v�e� 
selection ol DTMF or PULSE-DIALING 

• Auto/manual answer 
• Auto speed select 
• Auto parity sefeci 
• Call·progress·lone deteclion: 

DIAL. BUSY. RING-BACK. MODEM· 
ANSWER TONE, and THE HUMAN 
VO ICE 

• Elghl dlagnoslic test modes 

Table 1: Infa-Mnle 212A feaf11l't'S . 

Automatic System Configuration 
What good is a highly inteUigent 

modem if its installation into the host 
terminal or computer system is un­
manageable or difficult? While it's n t 
absolut ly essential in an intelligent 
modem, automatic system configura­
tion doe make such device much 
easier to use. And incorporating thjs 
capability into the modem does not 
add significantly to it s cost. 

It is n t uncommon to encounter 
computer-or modem-option incom­
patibilities during installation .. Such 
parameters as e.rial speed, data bits 
per word, parity, and stop bits per 
word can initially have settings that 
prohibit data transmission through 
the modem. An installer can, of 
course, get out the users manuals of 
all the equipment involved and, 
thr ugh a detailed process of posi­
tioning option traps on each ma­
chine, effect a compatible installation. 
Many times, however, determining 
the specific parameters thal are not 
aligned can be complex, especially 
for someone who is not an expert in 
communi ations technology. 

Sy tern-configuration features en­
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NO 

�~�~�A�~�f�f�g TONE 
MESSAGE TO �
HOST COM­�
PUTER 

TONE 
DIAL 
�R�E�M�A �I�N�~ �N�G� 
DIGITS 

STOP �

Figure 1: Tiu• ndaptive-dinli11s ptocedute, �
leleplwm: cq11ivrr1MI does 1101 accept /011 e-rlialing1 !he i11fellige11J motle111 11 es p11Jse-dinli11g. 

able a modem to be installed and 
used by a nonspecialist in communi­
cations, assuring that the modem 
user can concentrate on data-com­
munication application problems in­
stead of modem compatibility. 

A Typical High-IQ Modem 
Typical of the morn advanced 

"high-IQ" modems now becoming 
available is Cermetek's lnfo-Mate 
212A, shown In photo 1. This 
modem's architecture beaTs a strong 
superficial resemblance to others 
now on the market. 

Where _it does differ, however, i in 
the miture of the instruction incor­
porat d into its firmware. A shown 
in table 1, this 212-type int lligent 
modem incorporates not only the 
standard automatic dial, answer, and 
disconnect features but a wide range 
of system-configuration enhance­
ments as well . All of these feature 
may not be necessary for any one ap­
plication, but the degree to which 
they are implemented in a modem is 
a good indicator of how much 
thought and de ign went into the 
modem. 

TONE 
DIAL 
lST 
DIGIT 

PULSE 
DIAL 
ALL 
DIG ITS 

STOP 

111 which fo11e-dinli11g is prefemd. If the local 

The lnfo-Mate modern automatical­
ly selects tone- or pulse-dialing, a 
shown in figure 1. Tone-dialing is 
preferred, but if it is not accepted by 
the local telephone equipment, lhe 
modem falls back to pulse-dialing. 
After dialing is completed, the 
modem monitors the foJJowing calJ­
progres condit ions and reports them 
back to the host data terminal or com­
puter over the erial RS-232C link : 
dial tone, busy tone, ring-back tone, 
modem-answer tone, and voice. Each 
caJl-progres ignaJ detected is in­
dicated to the ho t through a serial 
status message. 

The host can direct cor1trol over the 
selection of pulse- or tone-dialing 
through the DIAL command. 
Call-progress monitoring can also be 
deleted under host- ommand con­
trol, which enables th modem to 
auto-cLial on tel phone systems that 
use nonstandard call-progress tone . 
This method of dialing is gene.rally 
referred to as "blind" dialing, but a 
more accurate term would be "deaf" 
dialing. Jn either tJ1e automatic or 
bli nd-dialing modes, the modem 
supports the following dialing pro­



Teleteks 
New Combo 
Could Make 
You A Hero! 

The SB -11 could be ju t th 
right ingredient for your latest 
concoction . The newest member 
of Teletek 's family of multi-user, 
multi-processing S-100 products, 
the SBC-II essentiall y combines, 
or "sandwiches" two Teletek 
SBC-l's into one board. The SBC­
11 provide th capa bi I ity to sup­
port two users from one standard 
size I EE-696/S-100 sl ve board . 

The SBC-II maintains full 
performance for each user with 
an independent CPU (Z80A or 
Z80B), 64K RAM, Serial 1/0 , and 
FIFO ommunica tions port to 
the system master. The system 
integrator benefits by gett ing 
complete upport for two users 
for the pri e of one board. 

TurboDOS and MDZ 
operating systems wi ll support 
combinations of SBC-l 's and 
SBC-ll's offering system design 
fficiency and flexibility never 

before possible. 
If you're hungry for value 

and effi ien y, order an SBC-II 
from Teletek. You'll love very 
byte. 

TELETEK �
4600 Pell Drive 
Sacramento, CA 95838 
(916) 920-4600 

lex 4991834 TELETEK 
Dea ler inquirie invited . 

© Telerek r983 
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Commana 

<com> Answer <CA> 

<com>Break n<CA< 

<com> Count n<CR> 

<com> Dial s<CR> 

<com> End<CA> 

<cam> Ust<CR> 

<com> Message n<CR> 

<com> New n<CA> 

<com> Originate<CR> 

<com> Program n<CR> 

<com> Ouery<CR> 

<com> Reset<CR> 

<com> Store n 's' <CR> 

<oom> Test n<CR> 

<com> Untisten n<CR> 

<com> lzzz<CR> 

Command Summary 
Description 

Force off hook and answer call 

Send break. n x 250 ms 

Ring and ring-back counler: 0- 1gnore ring slgna1, 
1..9-answer after nrings: give up dialing alter n+ 4 
ring-back signals 

Dial last, 1mmedlate, rom memory, next number. or 
until answered 

Hang up Immediately 

List stored telephone number or log-on messages 

Send stored log-on message or messages to he 
remote modem 

Set new value o! command character <com> ton 

Force off hook and enter originate data mode 

Set Internal modem options 

Return modem status 

Reset modem options lo defaul1s 

Store telephone number or log·on message at loca· 
lion n (32 characters �m�a�~ �i �m�u�m�)� 

Stact/stop rnodem tests 

Set modem to LISTEN or UNLISTEN to commands 
during data transmission �

Make modem quiet �

Table 2: Info-Mate 212.A command notation. 

Command Notation � Description 

<com> � Command character. de aults lo control N at power· 
up bul can be set to anolher character wrth the NEW 
com mand 

<LF> Uneleed 

<CR> Carriage return 

I I � Optional parameter 

l 1· � OpUonal parameters that may occur 0 to n times 

n. m Specifies the Inclusive set n through m 

<SP> Space 

< letter> A...zor a...i 
<command> Command, lncludmg argument H needed 

<n> Number 

<quote> Single quote or apostrophe 

<number> Dialed-number string 

Table l : A descripHon of lhe l11fo-Mate 212A's cammn11ds. 

cedures: dial last number, dial im­ by ASCIJ (American National Stan­
mediate, dial from memory, dial dard Code for Information Inter­
alternate number(s)1 and dial until change) encoded commands issued 
answered. from the host terminal or computer 

All modem functions are contTolled over the serial RS-232C interface. 
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The Info-Mate automatically adapts 
to the host's speed (1101 300, or 1200 
bps) and parity (odd, even, mark; 
and space) using a simple training se­
quence. To train the modem, you 
must send the sequence "XY. The 
modem uses the trained speed to 
originate calls at either no, 300, or 
1200 bps. On answering calls, the 
modem automatically adapts to the 
transmitting modem's speed but 
sends a serial change-speed status 
code to the host at the old speed 
before switching. 

Command Structure Is the Key 
Key to an intelligent modem's abili­

ty to protect the user from the dirty 
details of its operation i its command 
structure, or its ability to interpret 
commands from the host. �In this 
context, the Tnfo-Mate supports 16 
different host commands (see table 
2), each of which is preceded by a 
single command character <com> . 
Each command line is terminated by 
a carriage return <CR>. Multiple 
commands can be placed on one tine 
and separated by commas. �Table 3 
describes the commands available. 

Each command consists of the 
command character followed by the 
command word, a delimiter, all argu­
ments, and then the dosing carriage 
return or comma. The maximum 
length of any command line, how­
ever, is 40 characters. Two examples 
of commands include the following: 

<com> OTAL '(408) 996-1010' 
<CR> 

<com> DIAL '(408) 996-10101, 
QUERY <CR> 

Jn both cases, i:he notation <com > 
is equivalent to the single command 
character. The delimiter separating 
the command from the arguments is 
always a space. Only the fir st char­
acter of the command is significant. 
All remaining characters are ignored 
up to the first space follow ing the 
command. In other word , DIAL and 
DANCE are treated identically by the 
command interpreter. Both upper­
case and lowercase characters are ac­
cepted. You can transmit the com­
mand character itself by sending it 
twice inarow-<com> <com>-if 

c ircle 23 on Inquiry card..... 





GENSTAR 

Rental Electronics, Inc. 
(800) 227-8409 �

1n Californ ia (213) 887-4000. (415) 968-8845 • (714) 879-0561 
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'I 0 It's free, so send it quick! 0 The equipment I'm most interested 
I D l 'd also 1ike a free catalog on in is: ----------­

"l ike new" items you're sell ing. �
D Don't wait. Call me today at: �

'
I 
I NAME - --------------TITLE------­

, ORGANIZATION - ------------------­
! ADDRESS ------------- - MAIL STOP ----­
1I C ITY/STATE/ZIP 

TELEPHONE ___________________ 

I Complete coupon and mall to : Genstar Rental Electronics, Inc, 6307 De Solo Ave., 
Suite J, Woodland Hills, CA 91367 ., Gensiar Reniat Eleelronlcs, Inc. 19s39.9183

L---------- --------------J 
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the modem is in the middle of a data 
call. Two other methods of transmit­
ting the command character exist: 
changing it to another character and 
then transmitting the former com­
mand character, or placing the 
modem in the UNLI STEN mode to 
be discussed and then transmitting 
the character. 

U an argument is not given in the 
command, the modem assumes the 
default value as the argument. The 
arguments are all ASCII numbers 
and/or characters. The numbers 
themselves are ASCII-encoded hexa­
decimal (0 to 9 and A to F) characters. 
All commands are absorbed by the 
modem, which means it doesn't send 
them on through the telephone line. 

Once a command is received by the 
modem, it returns a status message 
to the host. These status messages 
are framed as follows: 

<com> <status character > �
<LF> <CR> �

A command character precedes each 
message to let the host know that the 
message regards status and not data 
from a remote modem. All status 
messages are made up of a single 
status character, except for those re­
sulting from the commands LIST, 
QUERY, and DIAL. 1l1ese three com­
mands are necessarily longer to 
return command information. Table 
4 summarizes the Info-Mate's reper­
toire of status messages. 

Dialing Command Variations 
There are five basic variations of 

the dialing command: dial last, dial 
immediate, dial-immediate alternate, 
dial from memory, and dial-from­
memory alternate. AU dialing com­
mands can initiate either DTMF or 
rotary-pulse dialing. 

Each dialing variation refers to a 
number string as a source for the 
number to be dialed. For immediate­
type dialing commands, the number 
string is supplied with the command, 
whereas the dial-last- and dial-from­
memory-type commands refer to 
number strings previously entered 
into the modem. 

Along with the telephone digits, 
the number string can contain con­



trol characters that direct the Info­
Mate to dial adaptively or inter­
pretively t.lsing tone-orpulse-dialing. 
Pause or wait characters can also be 
inserted that enable tandem dialing 
through PBXs or carrier facilities such 
as MCI or SPRINT. Table 5 hows the 
characters allowed in the numbe.r 
string. Table 6 shows some typical 
number strings. 

After a dialing command is given 
to the Info-Mate, it interprets the ap­
propriate number string to determine 
how the dialing process should pro­
ceed. As the number is dialed, the 
dialed number string is returned to 
the host in the form of a status 
message: 

<com> <NUMBER> �
<LF><CR> �

This message enables the host to fol­
io'>\' the progress of the number 
dialed. 

During the dialing process, if the 
modem is directed to pause and wait 
for the cUaJ tone, and if the tone is not 
found after 5 seconds, the modem 
aborts the call, returning a number 
string that terminates with the failed­
pause-for-d.ial-tone character. In ad­
dition to this character, a NO DLAL 
TONE status is rehrrned: 

<com> <TERMINATED NUMBER 
STRlNG> <Lf> <CR> 

<com> X <LF> <CR> 

After a call has been successfully 
dfaled, the modem monitors the tele­
phone line for call-progress tone . If 
the number string is terminated with 
a Z, however, the modem takes no 
further action. Instead, the modem 
is l eft OFF HOOK, with its 
modulator silenced. Employing this 
OFF-HOOK mode is typicall y how 
you would use the modem to initiate 
a voice call. 

Phone Number Storage 
TI1e modem can store as many as 

fifty-two 32-character strings, either 
phone numbers or log-on messages, 
or a combination of both. Each entry 
is stored by sending the following 
command from the host to the 
modem: 

Status 

<com>A<LF> <CR> 

<com>B< LF><CR> 

<com>D<LF> <CR> 

<com>N<LF> <CA> 

<corn> R< LF> <CR> 

<com>V< LF> <CR> 

<com>W<LF> <CR> 

< com > <LF> <CA> 

< COrn>?< LF> <CR> 

<com> <DIALED 
NUMBER> <LF> <CR> 

<com > <H,H2 > <LF> <CR> 

Description 

Data call answered 

Busy number reached 

Modem disconnect 

No anS'over or command failure 

RING-BACK tone or ring signal 

Voice received 

Modem answer but host is at wronQ speed 

Command-complete acknowledgment 

Command-entry error 

Number dialed 

H,H2 represent hexadecimal status of the program 
register 

Table 4: Info-Mate 212A slat1JS messages. 

Number-String 
Character Positions 

a..s 
·and II 1 

A 2 

T 2 

p 2 

TB 4 

PB 4 

B 2 

0 2 

z 2 

@ 
) 
( 2 

<SP> 

Meaning 

Dialed digits 

Dialed digits. tone only 

Adaptive dialing; pauses for dial tone, lhen automatically 
selects tone· or pulse·dialing for the remaining number· 
string digits. At the beginning of each number string, 
adaptive dialing is assumed unless otherwise specified, 

Pauses fo r dial tone, then dials the remaining dJgHs in 

the number string using DTMF tones 

Pauses for dlal tone, then dials the remaining digits fn 
the number string using pulse·dlaling 

Inserts a blind wail of 2 seconds into the dialing se­
quence without monitoring dial tone, then continues to 
dial the remaining digits in the number string using 
DTMF tones 

Inserts a blind wait of 2 seconds into the dialing 
sequence. then continues to dial the remaining digits In 
the number string using rotary-type pulses 

Inserts a 2-second pause in the dialing sequence 

If the number string ls term1naled with an ··o;· only he 
modem-answer tone is monitored for call-progress after 
dlaling 

II placed as the last charader in the number string, the 
modem terminates the dialing command wrthout going 
into the originate-data call mode. The modem stays OFF 
HOOK wlth its modulator squelched 

Placeholding characters 

Spaces are illegal 

Table 5: Permissible dialing-st-ring characters. 
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.Starbuck Model 8232 �

Ageneral purpose real-world �
interface: connects to ANY �
computer or terminal via RS-232 �

TYPICAL APPUCATIONS: 

•Use with printing terminal : 
create low-cost data logger 

·Use with modem and phone for 
remote acquisition & control 

•Capture data bursts for 
subsequent analysis/plotting 

• Monitor experiments; transfer 
data daily to main computer 

FEATURES: 

•8 analog inputs, 0-5 voe 
• B digital Input channels 

•8 oplo-isolated outputs 

•All inputs and outputs fully 
protected lo withstand abuse 

• Bbit (0.4%) analog accuracy 

•On-board 2000 polnt butter 

• Up lo 5000 analog readings/s 

•Triggered acquisition 

• Units may be chained for 
extra channels 

•Controlled by ASCII stcings 

•Application manual details 
interfaces for common sensors 

• Applications engineer on call 

•THR IFTY PRICE: $540. completeI 
Applications manual only: $6. 
TRS-80 version also avallable 

*STARBUCK* �
DATA COMPANY 

PO Box 24, Newton, MA 02162 
(617) 237-7695 

Dealer and OEM lnqulrles welcome 
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Number Strings Meaning 

767·1 111 Dia1s 767­1 11 and adaptively selecls tone- or pulse­
dia!lng, If unspecified adaptive dialing fs assumed 

T767·1111 Dials 767-1111 using tones after pausing for dial tone 

P767-1111 Dials 767·1111 us,ng pulses alter �p�a�u�s �~ �n�g� for dial tone 

BT767·1111 Dials 767­111 us;ng tones after waiting 2 seconds. Aiter 
dialing, call-progress-tone detection Is limited to modem 
answer tone. 

18767-1111 Dials 767-1111 using tones a er waiting 2 seconds. Alter 
dlaling, call· progress· one detection 1s limited lo modem 
answer tone. 

PB767-1111 Dials 767-1111 using pulses alter waiting 2 seconds. Alter 
dialing, call-progress-tone detection is limiled to modern 
answer Iona 

PB767·1111Z Same as previous number s1nng except after dfalfng 
767-1111 the modem does not go into the orlginate·data 
mode. It stays off hook with Its modulator squelc'1ed, 
waiting for the next command. This 1s very usetul for 
placing voice calls, 

T9A(408)745·0450 Tone-dials 9 alter pausing fo r dial tone, then adap ively 
selects tone- or pulse·diallng to dial 745-0450, This is a 
typical format used for diating tandem calls through a 
PBX, 

T9P7771234T12345T4087671111 Tone-dials 9 alter pausing for d1al lone. then waits lor dial 
tone agam before pulse·dial1ng m·1234. After pausing 
for dial tone a thkd time, the number 12345 1s tone di· 
aled, Finally, after a lourth pause lor dial lone, the 
number (408) 767­1111 ls tone dialed. This is a typical 
number string used for calling through rong-distance­
carrier facilities such as MCI or SPRINt It s'1ould be 
noted that the number string ls 31 characters long, one 
less than the maximum allol!'.'ed . 

Table 6: Typicnl dialing commn11ds. 

<com> STORE <LEITER> play of that memory location when 
' MESSAGE ' <CR> using the LIST command. Only an@ 

is listed as a placeholder, which is 
In this command sequence, LET­ meant to ensure log-on or pass­

TER specifies one of fifty-two word-message security. 
32-character memory locations. Al­ To list the numbers or log-on 
though it can be a word of any messages stored in the modem, a 
length, it must begin with an alpha­ host need only send the following 
betical letter (A to Z or a to z). The command to the modem: <com> 
message to be stored-MESSAGE­ LIST< CR> . In response, the list ap­
can b a telephone number or a log­ pears on the video screen, with the 
on message, but it must be bounded last number stored listed first, fol­
by single quotes or apostrophes. Any lowed by as many as 52 stored num­
character except <com > , QUOTE, ber or log-on-message locations. 
and Control-H can be embedded be­ For example, to send a message 
tween the quotes, even <CR> and stored in location A to a remote 
<LF > characters. QUOTEs are modem for database-password ac­
reserved as delimiters, while Control­ ce s, the foll owing command would 
H or the backspace key is used to be sent to the modem: 
backspace over entry error . If a 
<com> is entered in the message, <com> MA <CR> 
the entire command is aborted and 
a new one is begun. As many as 16 letters can be specified 

The @ sign is a special storage char­ withln the message (M) command. 
acter that, when entered as the first AfteI the message referred to by the 
character in the message, inhibits dis- first Jetter, the modem sends the sec­
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Dat a vu�T�~ Complete Information Management Facil ity 

Here's What They're Saying About Us 
"I t seems that eacl1 time I would tell someone about the package since they had never heard of ii they 
would automatically d iscredit it as "cheap " - wh ich it is in price. not quality. You have now lent some 
credibili ty to my claims of its usefulness. .. Leigh B. Willard 

Nelson Data Services. Lovingston. VA 22949 
" /purchased Data Vu for my Osborne las t December and I now use it in many applications of my work./ 
find it has many features that are not available on much more expensive data management programs ... 

Michael Dawson 
Saskatoon Legal Assista nce Clinic Society. Saskatoon. Sask. 

" Thank you !! for DA TAVU. After spending hundreds of dollars and hours on OBA SE 11 , Condor and 
other OBA SE systems, with little or no results in applying them in my business I feel that DA TA VU is a 
SUPER DBASE system that can be implemented by any small business." 

James E. Proctor 
President. Va/com. Inc . White River. VT 

"This relational data base system in perhaps the finest value in software today. You include an easy-to­
use screen formatting utility and a powerful forms processor that truly make setting up adata base a task 
easy enough for any user. ' Scott M. Baker 

Assistant Manager, Heathkit , Jericho , NY 

Aulomatic Screen Design (ASD) : This 
feature permits you to speci fy the design 
of a lorm (which may be mu lti-page) tha t 
you wish to use for data en try and data 
viewing. You simply layout a screen mask 
and within secon ds. without any 
programming . a data entry program can 
be generated. 

See �D�a�t�a�V�u �' �~� at your local 
software dealer. We also 
have a demonstration 
system up and running. You 
can dial in and try most of the 
DataVu '" features . Call us for 
more information. 

Thinkers �
Soft, Inc. �

P.O. Box 221 �
Garden City , NY 11530 �

(516) 294-8104 
Circle 446 on inquiry card. 

Automatic Menu Generation: This feature 
permits you to design your own menus in 
which each option in U1e menu may invoke 
an executable program or a batch file. You 
simply layout the menu pages, and within 
seconds, without any programming, you r 
menu program can be generated . This 
allows you to construc t user-friendly 
menu-driven packages. 

Report Generation: Reports generated 
from your data base(s) that become 
routine and have enduring va lue may be 
specified by you in detailed format to the 
Report Generation feature . It is designed 
to retrieve in l ormation from th e da ta base 
with simple statements and perform 
arithmelic operations. 

Relational Data Base Management: 
Havi ng established data base(s) throu gh 
use of the ASD feat ure. you may use the 
Relational Data Base Management fea ture 
to manipulate and retrieve these data. This 
feature supplies 12 commands and four 
util ity programs to support act ivities li ke 
Select, Sort. Index. Join . Relormat, and so 
on. 

All This. 
for only 

�$�2�5�0�~ �o�m�p �l �e�t�e� �
Avai lable for IBM PC. CPI M""-80: Osborne. 
Northstar, Micro Decision, Kaypro , Superbrain, 
Heath 891Z100. Televideo. NEC. Sanyo. Xerox . 
Apple II . and 8" SSSDdisk . CP/M, -86 

CPIM Is a re91$tered TM ol 01g11al Reseprch , inc 

· If you want to impress your boss. or 
your fr iends. we 'll gladly charge you 
S?OO. tor this sorrware package. 
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