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FEATURE  

THE QUANTUM TRANSISTOR  

band gap The difference between the 
energy levels of electrons bound to their 
nuclei (valence electrons) and the 
energy levels that allow electrons to mi­
grate freely (conduction electrons). The 
band gap is sensitive to the spacing of 
atoms in a material. 

Bloch wavelength The effective 
wavelength of electrons in a semicon­
ductor crystal. (See de Broglie wave­
length.) A Bloch wavelength is some­
times called an electron wave packet or 
a wave function . It can be an order of 
magnitude larger than the de Broglie 
wavelength for the same energy. 

cladding barrier The higher-band 
gap material encasing a lower-band gap 
material that defines the walls of the 
quantum well. 

coherence length The typical dis­
tance an electron can travel before it 
runs into a defect or impurity. 

conduction electrons In a conductor 
or n-doped semiconductor, some of the 
atom's outer-shell electrons are bound 
so loosely that they can roam freely 
throughout the solid. Since the electrons 
are mobile, the material can conduct 
electricity. 

de Broglie wavelength A particle 's 
wavelength, based on Prince Louis Vic­
tor de Broglie's theory that particles ex­
hibit wave-like characteristics. 

dopants (n-type and p-type) N­
type (negative) dopants, such as phos­
phorus, come from group V of the peri­
odic table . When added to silicon (from 
group IV), n-type dopants create a ma­
terial that contains conduction elec­
trons. P-type (positive) dopants, such as 
boron, come from group III and result in 
holes. 

doping The process of creating semi­
conductor materials by adding tiny 
amounts of chemicals to pure crystals of 
silicon, germanium, or gallium ar­
senide. 

epitaxial layer An added layer of 
crystal that takes on the same crystal­
line orientation as the substrate. 

Glossary. 
forbidden gap Electrons bound to an 
atom acquire and release energy in dis­
crete amounts. When atoms of a con­
ductor or semiconductor are placed in a 
solid, there is a fixed energy level that a 
given electron must acquire to release it 
from its parent atom and allow it to be­
come a conduction electron. Since this 
energy is a fixed amount, it defines a 
forbidden gap. Electrons cannot exist at 
energy levels in this gap . They are 
either below it (and bound to an atom) or 
above it (and able to move freely) . 

holes Take an imaginary crystal com­
posed entirely of atoms with four elec­
trons in the outer shell. These are the 
valence electrons, which take part in 
chemical reactions. Each atom will 
form bonds with its neighbors so that its 
nucleus will be surrounded by four elec­
tron pairs. Now remove one atom and 
replace it with an atom possessing only 
three valence electrons (a group III ele­
ment) . You've just created a hole-the 
absence of an electron. It is an amazing 
fact of nature that this hole exhibits 
properties of a real particle. 

interference (destructive and con­
structive) When two waves of the 
same frequency are combined, they can 
either cancel each other (destructive) or 
build on each other (constructive) . 
Waves that are out of phase have de­
structive interference. 

molecular beam epitaxy (MBE) 
Growing thin crystal layers by directing 
beams of atoms or molecules at the 
semiconductor. The process takes place 
in a high vacuum, and the thin layers are 
crystals aligned with the crystal sub­
strate. 

potential gradients The difference 
in voltage per unit of distance in a con­
ductor or semiconductor material. 

quantized states Discrete levels of 
energy due to the quantum-mechanical 
properties of the material. 

scattering centers The necessary 
impurities (dopants) in semiconductors 
cause the electrons flowing through the 

semiconductor to scatter. This is not a 
problem for the operation of traditional 
semiconductor devices. However, when 
designing quantum devices, the elec­
tron-wave properties must remain co­
herent. 

silicon dioxide gate dielectric A di­
electric is a material that resists the flow 
of electrons. In the process of making 
semiconductor devices, the silicon is ox­
idized to form silicon dioxide (a dielec­
tric). This material is used as an electri­
cal insulator. Most of it is eventually 
etched away, but some is left in patterns 
on the device to create necessary elec­
trical separation of the elemental com­
ponents (gates) of the device. 

111-V compounds The columns in 
the periodic table of elements are called 
groups. Elements in a group have simi­
lar chemical properties. Elements from 
a different group than that of the host 
material can be used in semiconductors. 
Gallium, for example, is a group III ele­
ment and arsenide is from group V, 
making GaAs alll-V compound. 

tunneling The quantum-mechanical 
process that demonstrates the wave na­
ture of particles. The term is applied to 
the ability of electrons to penetrate a 
barrier that would be impenetrable by 
classical physics. The invention of the 
tunnel diode in 1957 moved tunneling 
from a theoretical concept to a practical 
reality in semiconductor devices. 

two-dimensional electron gas 
(2DEG) In an electron gas, the elec­
trons move around without apparent re­
striction. The behavior of electrons in 
conducting metals (such as copper) is an 
example of a three-dimensional electron 
gas (3DEG). In a 2DEG, motion is re­
stricted to a single plane (two 
dimensions). 

waveguide Because of the behavior of 
microwaves, tubes (rather than wires or 
free space) are used to channel them. 
The size and shape of the tube influence 
the transmission, propagation, and fil­
tering ofmicrowaves. These specialized 
tubes are called waveguides. 
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Figure 4: (a) Restriction by one dimension results in a quantum well; (b) restriction by two dimensions produces a wire; 
(c) restriction by three dimensions produces a dot. 

ure 4). Precise control of this quantum confinement and the 
resulting electron energy structure are the second key ingredi­
ents in the creation of quantum devices. 

Research into quantum wires began in the early 1980s, most­
ly in metal systems . Researchers discovered the importance of 
relevant scattering and coherence lengths and realized that the 
effects would be much larger in semiconductor systems. Today, 
many university and industrial laboratories throughout the 
world use quantum-wire technology. Daily, there are new 
achievements in the basic physics of quantum-wire electronics 
(i.e ., quantum waveguides) and in the properties of enhanced 
devices using this technology. 

However, the development of quantum dots has been signifi­
cantly slower. Only within the last year, when we at Texas In­
struments implemented a method for putting tunnel barriers 
and contacts onto the sides of a quantum dot, was anyone able to 
see the first evidence for the creation of totally quantum-con­
fined states. Now , researchers are using these "atoms" to ex­
plore the fundamentals of quantum-confined states. 

Now that we can make "atoms," the next step is to build 
"molecules." Consider two quantum dots, patterned in close 
proximity with a tunnel barrier between them. If the two dots 
are different sizes, the energy levels will not line up, and elec­
trons in one of the dots cannot resonantly tunnel into the other. 
However, if a bias is applied to make the energy levels line up, 
electrons can resonantly tunnel from one dot to the other. 

Bob Bate of Texas Instruments pioneered this new genre of 
quantum devices. He showed that it is easy to construct multi­
terminal transistors and any possible logic function from simi­
lar structures. Here, the quantum dot is of particular interest 
because the total absence of states at energies intermediate be­
tween the quantum levels (i .e., no unconstrained dimension) 
means that electrons only tunnel between dots that have equiva­
lent energy levels. This development is important for digital 
switching applications, where the ideal is to be able to hold off 
the supply voltage with minimal leakage current and to use a 
third terminal to create a nearly instantaneous switching into a 
highly conductive state. 

The Future of Quantum Devices 
To envision how quantum devices will be used, first realize that 
the limitations of present VLSI technology are due not only to 
device degradation but also to a multitude of problems: inter­
connection overhead, system noise, and alpha particle events, 
among others. In essence, simply replacing today's devices 

one-for-one with nanoscale quantum devices does not solve the 
scaling limit problem. The implication is that quantum devices 
must be used in designs with noise tolerance. But this research 
is not even as far along as research in device technology. Re­
searchers have identified a number of strong candidate archi­
tectures, such as cellular automata. Before we can use quantum 
devices in complex functions, we need to do more work on 
quantum device coupling and contact effects. 

If these devices are only tens of nanometers across and oper­
ate by the tunneling of only a few electrons, how are we to bring 
signals in and out of these tiny structures? This problem turns 
out to be much less daunting than we initially thought. 

Researchers at Bell Labs, Cornell, and Texas Instruments 
have discovered that quantum wires are excellent amplifiers . At 
the quantum level, electrons are like tiny wave packets; in a 
quantum wire, they travel straight through the wire without 
bouncing to either side. We have found out that if we put a small 
charge, even a single electron, in the middle of a quantum wire, 
there is tremendous blockage. In large structures that are not 
quantum wires, the wave packets can bounce to the side and go 
around. However , in a quantum wire, the wave packets are re­
stricted to two directions-forward or backward. The wave 
packets are simply a substantial electrical current, and a single 
electron in the quantum wire can produce a phenomenal ampli­
fication of 1011 per second per electron. Alhough we are still 
working on developing a method for coupling the single-elec­
tron output of one quantum device to quantum-wire amplifiers, 
this will soon be a reality. 

The creation of quantum wires and dots, phase-coherent 
structures, controllable tunneling, and single-electron output 
amplifiers are all key steps toward a complete quantum-device 
technology. We still need to develop a method of controllably 
defining the locality of nanoscale contacts, and we still need to 
completely define a workable architecture. The pursuit of a 
revolutionary (rather than evolutionary) semiconductor tech­
nology is inherently risky, but the alternative is hardly ac­
ceptable, and the anticipated rewards are enticing. • 

Mark Reed has a Ph.D. in physics from Syracuse University. He 
is currently senior technical member at the Advanced Concepts 
branch ofTexas Instruments ' central research laboratories. His 
areas of research have centered on subjects involving quantum 
mechanics, and he holds five U.S. patents on quantum devices. 
He can be reached on BIX clo "editors," and on Usenet at 
uunet!resbld. csc. ti. com!reed. 
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No matter how well acquainted you are 
with making important personal 
computing decisions-decisions that may 
involve hundreds of thousands of 
dollars-the value of those decisions is 
only as good as the value of your 
information. Without quality 
information-it's hard to make quality 
decisions. 

BYTEweek, McGraw-Hill's new weekly 
newsletter for professionals in the 
personal computer industry, is devoted to 
giving you that quality information 
through its timely and compact one-stop 
news format. 

This new publication provides you with 
short, easy-to-read selections of the most 
important news and technological 
developments of the past week. And 
BYTEweek interprets this news with in­
depth commentary and analysis. 

Subscribe now and take advantage 
of the special one-year charter 
subscription rate of $395 ($495 
outside the U.S. and Canada). This 
special price represents a savings of 
$100 ofI the regular rate. Your 
subscription includes 50 issues plus a 
free three-month subscription to 
BIX-a $49 value. Through BIX you 
can directly access the Microbytes 
Daily news service and communicate 
with other BIX users. 

Don't miss this opportunity! In the 
U.S., call BYTEweek's toll-free number: 
1-800-258-5485, in N.H. and outside 
the U.S., call: 1-603-924-9281. 

BYTEwcek offers a 111011ey-/Jaclc g11am11tee if you're 
not completely satisfied. 

Subscribe to BYTEweek for quality 
information. Remember, quality 
in ... quality out. News and Analysis for Professionals in the Personal 

Compt1ting lndt1str.v 
One Phoenix Mill Lane. Peterborough. NH 03458 
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HANDS ON 

UNDER THE HOOD • L. Brett Glass 

DIGITAL VIDEO 

INTERACTIVE 


Digital audio, video, 
still pictures, and 
computer graphics 
come together 
in a personal computer 
environment 

I 
magine touring the jungles of the 
Yucatan peninsula from your easy 
chair. Using a joystick and your 
computer's screen, you "walk" 

through ancient Mayan ruins, zooming 
in to take a closer look at artifacts and 
wildlife . Sounds of water, insects, and 
jungle animals surround you, realisti­
cally shifting their relative positions as 
you slowly turn 360 degrees to get a full, 
seamless view of your surroundings. You 
explore the underground maze of a Ma­
yan palace, track your progress on a map 
of the site, enter a rain forest, and watch 
birds and monkeys in the trees overhead. 
All along the way, the voice of an expert 
archaeologist describes important fea­
tures of what you see. 

You then enter a video "museum," 
with theme rooms containing more infor­
mation about the site. Using the joystick 
to select icons and objects, you view pic­
tures of Mayan ruins as they looked be­
fore and after restoration, piece together. 
the fragments of an ancient glyph, listen 
to the voices of howler monkeys, and 
piece together your own "jungle sym­
phony" from a selection of sound clips. 

I took this very "tour" in January­
and the first commercial systems may be 
available by this summer, thanks to an 
ingenious marriage of digital technol­
ogies known as digital video interactive. 

The DVI technology combines motion 
video, still pictures, multitrack audio, 
and computer graphics in a single inte­
grated environment controlled by a per­
sonal computer. Implemented by boards 

and chips soon to be manufactured in 
quantity by Intel, DVI provides all the fa­
cilities necessary to produce truly excit­
ing interactive-video presentations. 

An All-Digital Approach 
Already, a few systems provide interac­
tive audio, video, and computer graph­
ics. For instance, the popular arcade 
game Dragon's Lair lets you move about 
a dungeon, fighting monsters in a quest 
for a beautiful princess. Also, the U.S. 
Army uses a system called EIDS for in­
teractive training. These systems use 
videodisks as the source of video and 
audio material; as you make choices, the 
head jumps to a different track, which 
contains a simulation of the result. 

This approach, while practical for 
some applications, has three main draw­
backs. First, you can make only a limited 
number of choices, and only those that 
were "expected" by the system's design­
ers. Second, there are usually marked, 
and often annoying, interruptions in the 
video and audio as the laser-disk head 
moves to a new location. Finally, com­
puter-generated text or graphics, if de­
sired, must be superimposed on the 
video image after the fact. Usually, this 
requires additional computer graphics 
hardware and complex genlock circuitry 
to synchronize the video from the two 
sources. 

A key goal of DVI is to eliminate the 
expense, complexity, and awkwardness 
of a part-analog/part-digital system by 
storing and processing everything as dig­
ital data. DVI uses a single storage device 
and a single set of chips to produce live­
action video, synthetic video, and audio, 
all under the direct control of a personal 
computer. The result is a system that is 
far more interactive and sheer fun to use 
than anything that has come before. 

Video Compression 

The first-and most exc1tmg-compo­

nent of DVI is advanced video data com­

pression. Extremely good compression, 


especially of video, is necessary because 
an uncompressed video image takes up 
large amounts of memory. One demon­
stration I watched showed gymnasts and 
figure skaters performing at high speed. 
The image consisted of256 pixels by 240 
pixels, with 24 bits per pixel (8 bits each 
for red, green, and blue). 

At this resolution and a standard tele­
vision rate of 30 frames per second, it 
would have taken only 96 seconds' worth 
of uncompressed data to fill up a stan­
dard half-gigabyte CD-ROM disk. And, 
since a CD-ROM can transfer data at 
only 150K bytes per second, there's no 
way the disk could have kept up with the 
demand for data. 

DVI addresses this problem by provid­
ing extremely efficient compression and 
fast decompression of video information. 
Since the greater part of a video image 
doesn't change from frame to frame, 
only the differences between successive 
frames are recorded . Special hardware 
to handle compression mechanisms like a 
CLUT (color lookup table) and chromi­
nance subsampling (see the text box 
"Chrominance Subsampling" on page 
284) is built into the DVI chip set. Addi­
tional proprietary techniques pack the 
information still further. 

The compression algorithms take into 
account the fact that only decompression 
must be done in real time, shifting as 
much of the computational burden as 
possible to the device that compresses the 
video. The final result is more than an 
hour of full-screen motion video and 
multichannel audio on a single CD-ROM 
disk-all of which can be played back in 
real time. 

Currently, the practical minimum size 
of a compressed video frame is about 5K 
bytes; more compression usually intro­
duces undesirable artifacts. However, 
because the DVI hardware is easily re­
programmed, none of the compression 
algorithms are fixed in stone. This flexi­
bility will let DVI grow as the state of the 

continued 
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Chrominance Subsampling 

Scientists theorize that it was more 

important for primal humans (and 
their evolutionary ancestors) to be able 
to precisely locate boundaries between 
light and dark areas than to be able to 
detect differences in color. For this rea­
son, they say, the color-sensing cones of 
the human retina are distributed more 
sparsely than the more sensitive but 
noncolor-sensing rods. Digital video in­
teractive, like color television, takes ad­
vantage of the resulting trait of the 
human eye: The spatial resolution of 
color vision is lower than that of non­
color vision. 

In DVI's special 9-bit-per-pixel 
video-encoding scheme, the colors and 
brightnesses of pixels are encoded not 
as RGB components but as Y-C compo­
nents: luminance, or brightness, plus 

256 

64 64 Combined 
bit maps 

64 EJ E] •••••O•••O 
0 = chroma and luma information 

e = luma information only 

Figure A: Chrominance subsampling takes advantage ofthe fact that the eye 
has less spatial sensitivity to color than to brightness. Three bit planes, 
two ofthem at one-quarter resolution, are used to reproduce the image by 
interpolating colors between the points. 

two values that describe the hue and sat­
uration of the color. The luminance (Y) 
bit map is used at its full resolution, 
while the color values (C 1 and C2) are 
recorded for only every foorth pixel in 
each direction. The result is a set of 
three bit planes, as shown in figure A. 

When VDP2 displays images in this 
mode, it automatically interpolates the 
colors of each pixel for which no 
chroma information is available from 
the colors of its neighbors. 

Chroma interpolation works well on 
images with no sharp borders between 
saturated colors; however, it will pro­
duce bleeding if used with most conven­
tional computer graphics. VDP2 solves 
this by switching to other display 
modes-like a 256-color lookup table­
on a pixel-by-pixel basis, if necessary. 

O•••O 

art advances, while allowing new sys­
tems to be downward-compatible with 
materials produced for older ones. 

The DVI hardware can also compress 
and decompress still images with com­
pression ratios of up to 25-to- I. Exact re­
productions of detailed graphics and 
medical illustrations can be done at ratios 
between 2-to-l and 3-to-l (see "Chromi­
nance Subsampling"). 

Audio Compression 
The compression of audio information 
poses different, but equally challenging, 
problems . Audio doesn't exhibit as much 
regularity as video, so it's not as easy to 
interpolate future waveforms from ear­
lier ones. Also, audio must be contigu­
ous. Most of us are used to video se­
quences that jump from take to take, but 
discontinuity in an audio signal can be 
jarring. 
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DVI provides audio compression via 
an ADPCM (for adaptive differential 
pulse code modulation) algorithm and 
uses special buffering techniques to pre­
vent discontinuities in the sound, even 
during the long step times of CD-ROM 
heads. Typically, the compressed audio 
will take from 4K to 16K bytes per sec­
ond (more if there are more tracks) . 

Synthetic Video 
Along with the ability to reproduce com­
pressed video sequences, DVI has facili­
ties to create computer-generated images 
in real time. The hardware supports both 
bit-mapped graphics and "structured" 
graphics (in which objects are created 
from primitive graphics elements like 
polygons and curves) directly, and there 
are facilities for bit-mapped (and, poten­
tially, stroked) text fonts . 

DVI uses special hardware to perform 

the warp algorithm, which very quickly 
maps a pattern or texture onto a simu­
lated two-dimensional or three-dimen­
sional surface. The sample application 
called Design and Decorate (see photo 1) 
demonstrates this feature by allowing 
you to "reupholster" sofas and chairs 
with different fabric patterns in a frac­
tion of a second, then arrange them in a 
simulated room to see how they'll look. 
The DVI hardware and software generate 
realistic shadows and textures, and they 
let you change vantage points almost 
instantly. 

Another demonstration program, 
Flight Simulator (see photo 2), shows re­
alistic textured images of buildings as 
you fly over the landscape-including a 
billboard with a picture of Nipper, the 
RCA dog, listening to "His Master's 
Voice" (a reminder that the DVI develop­
ment team was originally part of RCA 
Laboratories; see the text box "A Brief 
History of DVI" on page 287). Yet an­
other demonstration is a tutorial on Pho­
tography (see photo 3): The screen be­
comes your viewfinder as you frame, 
focus, and shoot pictures using the joy­
stick. And in the Landscaping demon­
stration (see photo 4), you can arrange 
shrubs and trees in your garden and then 
watch them grow to maturity before your 
eyes. 

The DVI Hardware 
At the heart of DVI technology lie two 
chips-VDPl and VDP2-that together 
form the video display processor (see 
figure 1). The first versions of these two 
chips, implemented in 2-micron CMOS, 
were designed using Silicon Compiler 
Systems' automated chip-design soft­
ware, and they were built by VLSI Tech­
nology. 

The use of silicon compilers was an 
important trade-off: It brought the sys­
tem to market quickly, but the very na­
ture of silicon compiling limited the 
speed and complexity of the chip set. 
Intel is now at work on a fully custom­
ized chip design, which is likely to be 
significantly smaller and faster. 

VDP 1, or the pixel processor, is a hor­
izontally microcoded microprocessor 
that runs at 12.5 million operations per 
second (MOPS). It uses a wide instruc­
tion word and has no permanent micro­
code; all the code it executes is loaded 
from dual-ported video RAM (VRAM) 
into an on-chip instruction RAM before 
being run. 

Because the on-chip microcode store 
is not nearly large enough to hold all the 
routines that might be used to produce a 
single scene, VDPI has the ability to 
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completely reload that RAM in less than 
120 microseconds-the time it takes a 
standard video monitor to scan two lines. 
In fact, VDPl typically reloads micro­
code several times during every frame of 
a text/graphics display. 

The wide microcode word can cause 
several operations to occur concurrently 
within VDPl . Address calculations and 
pixel processing go on at the same time. 
Counters for the inner loops of graphics 
operations increment as the operations 
happen. Using special hardware, VDPl 
can perform the warp algorithm on 
500,000 pixels a second-much faster 
than any general-purpose processor now 
available. 

V DPlcan 
perform the warp 

algorithm on 500,000 
pixels a second. 

Because they expected the DYi archi­
tecture to evolve, its developers were 
careful to make provisions for the format 
of the microcode word to change with the 

technology. Instead of storing the micro­
code in a raw binary format, the system 
keeps it in a logical format on the disk 
and translates it into physical microcode 
only when moving it into VRAM . This 
design will make it easy to provide down­
ward compatibility in later versions of 
the chip set. 

In all cases, data must be moved into 
the on-chip data RAM before it can be 
manipulated. Because the chip's novel 
architectural features are the subject of 
several patent applications, Intel hasn't 
disclosed the width or organization of the 
internal data paths. However, Intel has 
stated that the on-chip data RAM is large 

continued 

Photo 1: Design and Decorate, developed by Intel 
and Videodisk Publishing, lets you move and "reupholster" 
furniture to achieve a pleasing interior design. 

Photo 2: The Flight Simulator demonstration puts you 
in the cockpit ofa simulated airplane that flies among 
realistic landmarks. 

Photo 3: Photography teaches camera novices how to 
compose and focus pictures (notice the simulated depth offield 
in this picture). 

Photo 4: Landscaping lets you plan a garden and view 
it as it will look at different stages in the l{fe cycles ofshrubs 
and trees. 
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enough to hold some or all of the last 
video scan line-an important feature 
for image processing. The designers 
were careful to match VD Pl 's require­
ments to the bandwidth of current 
VRAMs. Most of the available band­
width is used, but the processor rarely 
has to wait for access. 

The host system-which is currently 
an IBM PC AT-controls VDPl via a 
bank of256 16-bit registers. The host can 
also access the VRAM-up to 16 mega­

bytes of it-via an EMS-like paging 
scheme. VDPI can generate interrupts 
on the host CPU (for itself or on behalf of 
VDP2) to signal events that occur in 
either video chip. 

A Super CRT Controller 
VDP2, or the output display processor, 
acts as a super CRT controller for the 
DVI system. It isn't directly accessible 
via the host system bus; instead, it pro­
grams itself by loading values into inter-

VRAM cycle 
generation 

._______.I I ~~ I 

I Host 

VRAMExecution unit 
interface 

VBUS 1/0 channels I 

Host 
bus ~~ ll:I. 

( 

v 
1HZ 

k 

VDP2 

Timing Chroma Color 

generator interpolation lookup 
table 

3 DACs 

Y C1 C2 

to 
RGB matrix 

Sync. R G B 

II 

Shift 
clock 

landom 
3.Ccess 

port 

VRAM 
up to16 megabytes) 

3erial port 

-
32 
, .. <-+--ti~: I Video 

- "I 

~ digitizer 

elk, 
;ync 

Video80< 
~ - - . _if2 - - ­

Optional video 
digitizer 

Figure 1: The digital-video-interactive video subsystem consists ofthe VDPJ 
pixel processor, the VDP2 output display processor, video RAM, a host interface, 
and an optional video digitizer board. 
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nal registers from VRAM (much as the 
copper loads the video registers in the 
Amiga's custom chip set) . The registers 
are always reloaded at the end of every 
frame, but they can also be reloaded 
more often under software control. 
VDP2 can send signals back to VDPl via 
the 4-bit VBUS interface. 

VDP2 extracts data from VRAMviaa 
32-bit-wide multiplexed bus connected 
to the VRAM serial ports and maps it, 
via a specially designed pixel data path, 
to a CRT display. 

The output to the DIA converters is 32 
bits per pixel. Of these, 1 byte is used for 
luminance (brightness), 2 bytes for chro­
minance (color), and 1 byte for the alpha 
channel, a special-effects channel that 
can be used with a video mixer to blend 
VDP2's output with another video sig­
nal. The maximum resolution I saw dem­
onstrated was 768 by 480 pixels, al­
though the technology does allow higher 
resolutions . 

Besides performing the mundane task 
of CRT control, VDP2 also participates 
in the decompression of pixel data. The 
use of chroma interpolation facilitates a 
smooth construction of images from a lu­
minance bit map that has the same reso­
lution as the screen, and from two sub­
sampled chrominance bit maps that have 
only one-sixteenth as many pixels­
blending the colors to fill in the interven­
ing areas. 

When reproducing bit-mapped text, 
icons, a mouse pointer, or other portions 
of the screen that contain sharp bound­
aries between colors, VDP2 can switch 
on a pixel-by-pixel basis to a CLUT to get 
precise color information without inter­
polation. It can also display noncom­
pressed data stored in 16- or 32-bit-per­
pixel formats. 

VDP2 can also organize the storage of 
pixels in VRAM during video digitiza­
tion. In fact, while VDP2 takes care of 
these logistics, VDPl-which would 
otherwise sit idle-can work on com­
pressing the digitized images as they 
arrive . 

The combined power of VDPl and 
VDP2 is impressive. Intel's Microcode 
demonstration plays the game of Life in 
one window, displays full-motion video 
in another, and pans a third window 
smoothly about the screen image. 

VDPI and VDP2 sit together with 
VRAM and interface logic on one of the 
three boards that currently make up the 
DVI interface. A single-board imple­
mentation is expected to be available by 
the end of this year. The DVI audio pro­
cessor and the DVI utility board com­
plete the set. 
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A Brief History of DVI 

D igital video interactive was con­

ceived by Larry Ryan of the David 
Sarnoff Research Center (then RCA 
Laboratories) in 1983. At that time, 
RCA began working on schemes to 
make its LaserVision analog videodisk 
system interactive, with unsatisfying re­
sults. Ryan suggested an all-digital ap­
proach, and he received approval from 
his boss, Art Kaiman, to test its feasi-

The DVI Audio Processor 
The DYi audio processor uses a Texas In­
struments TMS320C 10 digital signal pro­
cessor to record and decompress audio 
in real time. Running at a clock rate of25 
MHz, it executes most instructions in 
four cycles, for a net speed of 6.25 
MOPS. The digital signal processor has 
a small internal data RAM (144 16-bit 
words) that is supplemented by l 6K bytes 
of dual-ported DRAM (shared with the 
host) and SK bytes of high-speed (50­
nanosecond) program RAM. An option­
al audio digitizer attaches as a piggyback 
board. 

The audio processor offers three levels 
of digitized audio, encoded as 4K, 8K, 
and 16K bytes per second. The lowest 
quality, with a bandwidth equivalent to 
that of AM radio or a telephone connec­
tion, is suitable for speech; the highest 
quality is superior to what you'll hear on 
a typical FM radio program. It's also 
possible-at least in theory-to synthe­
size arbitrary waveforms using the audio 
processor. 

The audio processor is a complete sub­
system by itself, and it can be run inde­
pendently of the other DVI hardware. 
The software interface to the processor is 
also defined in such a way that the imple­
mentation can be changed (i.e., a differ­
ent digital signal processor can be used) 
without changes to DVI applications. 

The DVI Utility Board 
The utility board provides three func­
tions: a dual joystick interface, l 28K 
bytes ofDRAM (to top offthe memory of 
a standard AT at 640K bytes), and a CD­
ROM interface with a full sector buffer. 
(While a CD-ROM disk isn't absolutely 
necessary to run DVI applications-they 
run equally well from a hard disk-it's 
an excellent distribution medium due to 
its large capacity and low cost.) 

Intel hopes to improve data throughput 
in future systems by providing a direct 
data path between the CD-ROM inter­

bility. Within one year, they were satis­
fied that DVI was possible, and Kai­
man 's entire staff was oorking fiercely 
on the project. 

The effort continued for six years, 
while the group weathered numerous 
budget cuts and changes of manage­
ment. RCA dropped out of the videodisk 
and home computer businesses and was 
acquired by General Electric. To save 

face and the audio and video subsystems: 
a DVI bus. This will free the host system 
from the arduous task of shuttling data 
from the utility board to the other boards 
in real time. 

The DVI Software 
All activities of the DYi boards are con­
trolled by a layered set of software rou­
tines provided by Intel (see figure 2). At 
the lowest level are the TSR drivers for 
VDPl, VDP2, the audio processor, and 
the utility board. There is also MS­
CDEX (Microsoft CD-ROM extension), 
which allows access to the CD-ROMs 
through DOS. (This driver is necessary 
only if a CD-ROM disk is used as the 
DVI storage medium.) 

On the next two levels, provided by 
linkable object code libraries, are driver 
interface modules, which give the pro-

time, the design moved directly from 
computer simulations to silicon; no 
board-level prototype was ever built. 
Despite a warm reception at the 1987 
CD-ROM Conference, the DVI effort 
didn't mesh with GE's strategic plans, 
so GE, in turn, donated the Sarnoff Re­
search Center to SRI International (re­
taining control of the technology) . Fi­
nally, GE sold the technology to Intel. 

grammer direct low-level control of each 
DVI subsystem, and the graphics and 
AVSS (audiovisual subsystem) libraries, 
which provide complex functions involv­
ing more than one subsystem. At the top 
of the hierarchy is the DVI application. 

Two key parts of the DYi software are 
RTX (real-time executive), which per­
forms real-time multitasking on the AT, 
and AVSS, which allows DVI applica­
tions to issue high-level commands like, 
"Play back this audio/video sequence 
now." These subsystems hide much of 
the complexity of real-time 1/0 control, 
letting the developer concentrate on the 
creative aspects of the application. 

The Compression Process 
All the video and audio, as well as most 
of the still images and other information 

continued 

CD-ROM, CD-I, and DVI 

W hat are the differences between 

CD-Ra.1, compact disk-interac­
tive, and digital video interactive? 

CD-ROM, as defined by the Philipst 
Sony Yellow Book and the International 
Organization for Standardization 9660 
standard, is merely a way of encoding 
data files on a CD-ROM disk. It doesn't 
say anything about what's in the files 0 1 

how they are used. 
CD-I, as defined by the Philips/Son) 

Green Book, is a specification for a 
complete hardware/software product 
that includes a CD-ROM player, a Mo­
torola 68000-family CPU, and special 
audio- and video-processing hardware. 
Intended for the consumer market, it's 
designed for price-sensitive applica­
tions; keyboards and read-write storage 
media are options. CD-I has a wide 
range of capabilities, including CD­
quality audio (which DVI does not 

have), but it cannot display continuous 
full-screen, full-motion video, and it 
:annot run on hardware that doesn " 
nrP.cisely conform to the specification 

)VI is a more generalized technc 
vof that does not require specific hard­
ware other than the DVI chip set. Un­
like CD-I, it's suited for use with forms 
::if mass storage other than CDs, like 
OORM (write once, read many times) 
disks and magneto-optical disks. Also, 
it can work as a peripheral of many dif­
ferent kinds of computers. (It's possi­
ble, at least in theory, to run windowing 
environments like X Windows, NeWS, 
and Presentation Manager on or through 
the DVI hardware.) DVI can display 
full-screen, full-motion video, and thf 
internal graphics CPU-as well as thf 
host cpu_..:.can be programmed to exe­
cute new special effects n~..l ..ln+n ..lo 

compression algorithms. 
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found in a DVI application, must be com­
pressed to fit on a CD-ROM disk or other 
reasonably priced personal computer 
storage medium. The operation is highly 
computation-intensive; Intel currently 
performs video compression on a Meico 
array processor with 64 INMOS trans­
puters working in parallel. Even with 
this much horsepower, each video frame 
takes 13 seconds to compress-400 times 
slower than it will actually run (ongoing 
research, as well as more transputers, is 
likely to reduce this figure). 

In Intel's current compression pro­
cess, it first transfers the video material 
from tape to a high-speed disk at the full 
frame rate, then backs it up onto WORM 
(write once, read many times) disks and 
compresses it on the array processor. 
After the initial compression pass, Intel 
examines the images for artifacts and 
makes some final touch-ups, if neces­
sary, before returning the resulting com­
pressed video to the customer (usually on 
cartridge or 9-track tape). 

The quality of the video input is vi-

I ntel is 
currently the only 
vendor ofvideo 

and audio compression 
services, but this 

will change. 

tally important to the compression pro­
cess. Any form of distortion or noise 
present in the source material is likely to 
be amplified by the compression pro­
cess, and this may also reduce its effi­
ciency. Thus, Intel currently accepts ma­
terial only on I-inch videotape (though it 
may accept other formats of similar qual­
ity in the future). Some images compress 

better than others. Images with saturated 
colors, for instance, are likely to bleed 
due to the chrominance-subsampling 
techniques used in the video subsystem. 

At this writing, Intel is the only vendor 
of compression services, but this will 
change. Third parties will be granted li­
censes to use Intel's software on their 
own hardware to satisfy customers' com­
pression needs. 

Authoring a DVI Application 
How do you author your own DVI appli­
cation? In the early days of DVI, when 
the initial demonstration programs were 
created, there was little in the way of au­
thoring tools. The Palenque demonstra­
tion, created by Intel in conjunction with 
the Bank Street College of Eduation, was 
largely coded by hand using the evolving 
run-time libraries, C, assembly lan­
guage, and VDPl microcode. Video and 
audio had to be edited prior to digitiza­
tion and compressed by a mainframe 
computer before they could be viewed. 

Fortunately, better authoring tools are 

Application 
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Figure 2: The digital-video-interactive run-time software is layered and modular. The low-level device drivers are implemented 
as TSR programs; the higher-level software is packaged as run-time libraries for the C language. There are facilities to directly 
execute custom microcode on VDPJ. 
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now in place, and by the third quarter of 
this year, Intel will release utilities that 
will eliminate most or all of the need to 
program in C, assembly language, or 
microcode when writing DVI applica­
tions (though it will certainly still be 
possible to do so). Contemplating a wide 
variety of possible applications, Intel has 
rejected the notion of a "standard user 
interface" for DVI, but it will provide the 
software tools required for application 
developers to create their own. 

Intel's most significant breakthrough 
in the area of authoring tools is Edit 
Level Video, a facility that lets the devel­
oper digitize and compress video in real 
time using just the DVI board set. While 
the quality isn't as good as that done by a 
large computer and may produce some 
visual artifacts, ELV provides a digitized 
version of the video that the author can 
edit directly on the DVI system and then 
use to develop an application. 

During editing, the authoring soft­
ware compiles an edit decision list-a list 
of the Society of Motion Picture and 
Television Engineers time codes where 
each video sequence starts and stops. 
This list, together with a high-quality 
master tape of the video, is fed to the 
"production" compression system to 
create high-quality (Presentation Level) 
video. The steps that you go through to 
produce a complete application are 
roughly as follows: 

I. Digitize the video footage using 

ELV. 


2. Digitize the audio . 
3. 	 Use editing tools to select 

the desired video and audio 
sequences. 

4. Add the programming, computer 
graphics, menus, icons, and still 
images. 

5. Send the original videotapes and 
the edit decision list to a vendor 
for compression. 

6. Replace the ELV with 
Presentation Level Video (the 
standard DVI routines let this 
be done without recompilation 
of the DVI application). 

How much does it cost to produce a 
DVI application? This figure can vary 
greatly depending on the nature of the 
material involved. A demonstration pro­
gram called Words in the Neighborhood, 
created in conjunction with the Chil­
dren's Television Workshop, tapped a li­
brary of 20 years' worth of high-quality 
video material developed for the televi­
sion show Sesame Street; all that was 
necessary was to pick the sequences and 

add a user interface. 
A similar application created from 

scratch , however, would incur the same 
production costs as an equivalent video 
presentation: Actors, camera crews, edit­
ing, lighting, and scripting will likely ac­
count for the bulk of the cost. Program­
ming costs may also become significant 
if sophisticated computer graphics, cus­
tom user interfaces, or custom micro­
code are required. 

Once the application is developed, the 
rest of the process is relatively inexpen­
sive. Presentation Level Video compres­
sion costs roughly $300 per finished 
minute of full-screen images; mastering 
and pressing a CD-ROM costs anywhere 
from $2000 to $8000. (For some applica­
tions-especially those that won't be 
mass-marketed- it's possible to skip 
both of these steps and distribute applica­
tions with EL V on high-capacity tape 
cartridges or hard disks.) 

An Interactive Future 
Intel's marketing plans call for the first 
DVI-based systems to be available in 
June. In keeping with its traditional mar­
keting approach, Intel will offer products 
on all levels: Chips, boards, systems , 
driver software, development tools, and 
compression services will all be avail­
able. While the names of the companies 
working with Intel to produce end-user 
products are still under wraps, you can 
expect to see announcements about that 
time. 

The introduction of DVI heralds the 
beginning of an age of truly interactive 
audiovisual media. The demonstration 
programs, although impressive, only 
scratch the surface of what's possible. 
DVI's potential as a tool for marketing, 
teaching, entertainment, simulation, 
animation, and special effects is bound 
to keep creative minds busy for many 
years to come. • 
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June PC EXPO: Trade show 
Industry's Most Important Show offers 
Trade event reflects strong, expanding outstanding
microcomputer industry educational 

Today's microcomputers are more and more powerful and sophisticated. So, 
too, are the professionals who use, buy, sell, manage, and plan exactly how to opportunity 
make these computers integral and productive parts of their businesses. For 

Guided and overseen by anthese professionals--for those who have come to be known as volume buyers-­
experienced and elite Advisory Board, there is one great way to stay on top of the explosion in microcomputer 
the world renowned PC EXPO Seminar technology: PC EXPO in New York. 
Series is shaping up as an unmatched For volume buyers, the 7th Annual PC EXPO in New York, June 20-22, at 
educational opportunity for the show's the Jacob Javits Center, is one of the best opportunities of the year to see 
volume buying attendees. The Series-­hundreds of new and improved products from a who's who in the computer 
consistently rated the tops in theindustry. Over 500 exhibitors--from established powerhouses to emerging 
industry--offers 48 sessions and runs newcomers--are displaying their latest state-of-the-art products and services. In 
concurrently with the exhibits portion fact, it's safe to say that if it automates, expedites or integrates corporate 
of the show on June 20-22, 1989. America, you'll find it at PC EXPO. 

The Series is highlighted by 
Connections 89--13 special con­
nectivity and networking seminars--and 500 Firms Exhibiting at PC EXPO a new Mac Track exploring integration, 

Hundreds of vendors--from estab­ the show's 50,000 volume buyers, "I technical and application development 
lished powerhouses to emerging new­ know if it's something I need to see, challenges concerning the Macintosh. 
comers--are exhibiting at the 7th Annual I can see it at PC EXPO," he says. Kicking off the conference program 
PC EXPO in New York, June 20-22, "And if it's not at PC EXPO, I is David House, senior vice president, 
1989 at the Javits Convention Center. probably don't need to see it." Intel Corp, who is delivering the PC 
In an effort to reach tens of thousands of PC EXPO is open to business and EXPO Keynote Address. Mr. House's 
volume buyers coming from 50 states trade professionals only from 10:00 address is scheduled for 9:15 a.m., 
and abroad, companies like IBM, to 5:00 Tuesday through Thursday, Tuesday, June 20. 
Hewlett-Packard, DEC, Compaq, June 20-22, 1989. 
3Com, MicroSoft and Unisys will be 
previewing their newest state-of-the-art 
products. These and scores of other 
companies are expected to make over 
200 new product introductions at the 
show. 

Virtually every segment of the 
micro-computer and micro-related 
industry is represented at PC EXPO. The PC EXPO 
Computer professionals will be able to show floor: A veritable 

engage in a wide array of hands-on 	 who's who in the 
computer industry. product evaluations concerning 

networking and systems integration, of 
hardware platforms, and an 
extraordinary range of software. 

The extraordinary breadth and depth 
of the PC EXPO exhibitor list confirms 
the show's stature as "the industry stan­
dard." Martin Hansen, MIS director 
for an international financial invest­
ment firm, sums up the expectations of 

Early registration advised 
Because of long lines anticipated for on-site registrations, volume 
buyer attendees are urged to plan their visit early. A registration 

••••••••••••••• brochure may be obtained by calling (201)-569-8542 or writing to 
PC EXPO at 385 Sylvan Avenue, Englewood Cliffs, NJ 07632. Advertisement 
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HANDS ON 

SOME ASSEMBLY REQUIRED • Rick Grehan 

Part 1 

DIRECTORY• ASSISTANCE 
The di rectory: 
the single most 
important data structure 
in your computer 

Y
ou 've heard it called many 
names-most often, the direc­
tory. Die-hard Apple II users 
usually call it the catalog. In 

Unix camps, the term is more likely file­
system or filestore. It's an organic entity 
whose internals are forever falling into 
disorder and fouling things up. 

Its inner parts get corrupted: "Your 
FAT's been corrupted," the in-house 
computer whiz tells you, and you wonder 
if you should modify your diet. Or you're 
walking past a couple of the system man­
agers for your company's Unix network 
and one remarks that he's "running out 
of i-nodes," and you think you should 
stop and recommend your family's 
physician. 

Whatever you call it, it's the data 
structure on your disk (hard or floppy) 
that holds your files in its care. And 
whether you're aware of it or not, the di­
rectory (I' II settle on "directory" for the 
remainder of this article) is possibly the 
single most important data structure in 
your computer system. Its inefficiencies 
hamper your operations, its limitations 
set the boundaries on your disk-storage 
real estate, and its death marks the end of 
your workday. Your directory is your 
constant companion; it's a good idea to 
acquaint yourself with this company. 

In this two-part discussion, I'll take a 
close look at the directory structure of 
some of the most popular microcom­
puter-based operating systems. I'll dis­
cuss the directories according to their 
family line, level of complexity (loosely 
defined, I'll admit), and the order in 
which they were introduced. I'll begin 
with DOS 3.3. 

DOS3.3 
First, don't confuse this DOS 3.3 with 
the DOS 3. 3 for the IBM PC; I'm dis­
cussing Apple's DOS 3.3 for the Apple II 
line. Although it was first released in 
August 1980, DOS 3.3 is still very much 
alive today. Many entertainment and 
educational packages are still released on 
DOS 3.3-formatted disks (or at least 
DOS 3.3 variants; software developers 
generate variants of DOS 3.3 that have 
been modified to be copy-protected). 

The prevailing mass storage device for 
DOS 3.3 is the famous Apple Disk II. 
This drive supports a 5 1A-inch floppy 
disk, single-sided, with 35 tracks of 16 
sectors. Each sector holds 256 bytes of 
data. Consequently, a single Disk II disk 
can hold about 144K bytes of informa­
tion. The actual space available to files is 
somewhat less, thanks to the sectors 
given over to the boot image and the 
directory. 

Apple placed the disk's directory in­
formation at track 17, smack in the mid­
dle of the floppy disk. At first glance-­
and if a Disk II were all DOS would ever 
be used on-this makes perfect sense. 
Since you can assume that a disk's direc­
tory will be accessed more than any other 
section of the drive, placing the directory 
in the middle keeps the average head 
movement to a minimum. However, if 
you want to use DOS 3. 3 on something 
other than a 35-track drive and you want 
to keep things optimal, you're faced with 
having to modify the operating system to 
alter its procedure for allocating direc­
tory sectors. '-:--.... 

· The format of DOS 3. 3' s primary cat­
alog structure is shown in table I. This is 
known as the volume table of contents 
(VTOC). An appropriate name: It is the 
table of contents (where the system goes 
first to look for requested files) for the 
volume (the contents of the disk). 

In DOS 3.3, the VTOC has three jobs: 

I. It holds the pointer to the voluine's 
catalog-where the actual filenames and 

their associated information are kept. 
2. It contains data that defines the 

structure of the disk: how many tracks it 
has, the number of sectors per track, the 
number of bytes per sector, and so on. 
This allows you to create a DOS 3.3 vol­
ume on a non-Disk II drive, because 
DOS 3. 3 can deduce the drive 's structure 
from this information . 

3. It carries the volume's bit map. This 
is a block of 200 bytes whose contents 
indicate the status of every sector on the 
volume. Each bit in the bit map corre­
sponds to a sector on the volume. If that 
bit is a 1 , its corresponding sector is 
available for use; if the bit is a 0, the sec­
tor has been claimed by some file (or, 
possibly, by DOS itself as a sector used 
to hold directory information) . 

The catalog (see table 2) is a singly 
linked list of sectors pointed to by the 
VTOC. Each sector holds information 
for up to seven files. Notice that there's 
no mention of subdirectories, or even di­
rectories. There are none-DOS 3.3 is a 
"flat" file system. 

Within each file entry of the catalog, 
you'll find space for the filename (a gen­
erous 30 characters), the file type 
(whether the file is an Applesoft BASIC 
file, a text file, and so on), and a pointer 
to yet another singly linked list: the file's 
track/sector list (TIS list). 

The TIS list keeps track of where the 
file's pieces are. Since it is unlikely that 
you have large amounts of contiguous 
space always available on the volume, the 
first sector of a file may be on one track, 
the next near the middle of the disk, and 
the next out on the other end of the disk. 
The TIS list is the system's index to 
where the file's components have been 
placed. 

I've shown the layout of a TIS list sec­
tor in table 3. Each TIS list entry can 
keep track of up to 122 file sectors, or 
about 3 l .5K bytes. To show you how 
everything fits together, in figure I I've 

continued 
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diagrammed a road map of all the point­
ers DOS 3. 3 has to follow to locate the 
sectors ofan imaginary file named BOB. 

Have you noticed the DOS 3.3 file­
system 's most distinguishing feature? 
Everything's a singly linked list (al­
though you could argue that entries on 
the TIS list are tables). DOS 3.3 makes 
no attempt to maintain the filenames in 
any sorted fashion other than the order in 
which the files were created on the disk. 
This means that if you fill the volume 

with lots of filenames, the system has to 
scan linearly through the catalog when 
responding to a request for a file. Also, 
each time a file grows another 31 .5K 
bytes, the system must add another entry 
to that file's TIS list. The number of disk 
accesses for reading bytes increases to­
ward the end of file. 

To be sure, these delays become ap­
parent only as the contents of a given vol­
ume grow. And given that a Disk II-for­
matted floppy disk can hold only up to 

Table 1: The VTOC (volume table ofcontents), always located at the start of 
track 17 on an Apple DOS 3. 3 disk. 

VTOCformat 

Byte offset Description 

0 Unused. 
1 First catalog sector's track (byte). 
2 First catalog sector's sector (byte). 
3 Release version of DOS. 
4-5 Unused. 
6 Volume number (byte). 
7-38 Unused. 
39 Number of T /S pairs in a T /S list sector-equals 122 for a Disk II disk 

(byte). 
40-47 Unused. 
48 Last allocated track (byte). 
49 Track allocation direction (byte). 
50-51 Unused. 
52 Number of tracks per disk (byte). 
53 Number of sectors per track (byte). 
54-55 Number of bytes per sector (word). 
56-59 Bit map for track 0 (4 bytes). 
60-255 Rest of bit map-4 bytes per track. 

Table 2: DOS 3. 3 's catalog sector, a singly linked list ofsectors pointed to by 
the VTOC. 

Catalog format 

Byte offset Description 

0 Unused. 
1 Next catalog sector's track (byte). 
2 Next catalog sector's sector (byte). 
3-10 Unused. 

First file entry. 
11 Track number of first sector on this file's T /S list (byte). 

If 0, this entry is empty. 
12 Sector number of first sector on this file's TIS list (byte). 
13 File type and lock flag (byte). If highest bit is set, the file is locked 

(cannot be deleted). Some of the more common file types are: 
0 =Text file 
1 = Integer BASIC file 
2 = Applesoft BASIC file 
4 = Binary file 

14-43 File name (30 bytes). 
44-45 Length of file in sectors (word). 

46-80 Second file entry (35 bytes). 
81-255 Remaining file entries; 3 through 7 (35 bytes each). 

about 126,000 bytes offile data, it's rare 
that a catalog becomes so full or a file so 
long that any degradation becomes ap­
parent. It's also true that the Disk II is 
not the world's fastest floppy disk drive 
system to begin with. For many applica­
tions, however, DOS 3.3 is entirely 
adequate. 

But that isn't what Apple thought. 

ProDOS 
ProDOS appeared in January 1984 as a 
replacement for Apple's DOS. Strictly 
speaking, the version of ProDOS re­
leased was ProDOS 8, targeted for 
Apple's II+, Ile, and Ile machines . 
With the introduction of the IIGS, Apple 
released ProDOS 16 to take advantage of 
the 65816's internal 16-bit registers 
(among other things) . However, Pro DOS 
8 and 16 use identical file-systems, and 
since that's what I'm discussing here, I'll 
simply refer to the operating system as 
ProDOS . As you'll see, ProDOS's direc­
tory structure was not an upgrade of the 
DOS directory structure-it was a com­
plete redesign. (Historical note: The Pro­
DOS directory structure is virtually 
identical to that of SOS, the operating 
system of Apple's ill-fated Apple III.) 

One of the major differences between 
ProDOS and DOS 3.3 is in the way the 
two operating systems view a disk. Re­
call that DOS 3.3 sees any disk as tracks 
made up of sectors; DOS 3.3 locates a 
given sector by that sector's track/sector 
coordinates. (This may make you won­
der how DOS 3.3 handles multiheaded 
drives. You have to trick it: I have an old 
Konan hard disk system on my Apple II 
that came with its own driver software 
for two-headed 5-megabyte hard disk 
drives. It maps all even-numbered tracks 
to head 0 and all odd-numbered tracks to 
head 1. So DOS tracks 0 and 1 are on cyl­
inder 1, DOS tracks 2 and 3 are on cylin­
der 2, and so forth). 

ProDOS, however, sees a disk as a col­
lection of 512-byte blocks, starting with 
block 0 and continuing on up to the num­
ber of blocks that are on the drive. Con­
sequently, ProDOS is much more flexi­
ble; it isn't concerned with the physical 
geometry of the disk-tracks, sectors, 
and heads. That's left up to disk driver 
routines. And ProDOS provides well-de­
fined "hooks" for attaching your disk 
driver routines to the operating system. 

Another improvement is the added so­
phistication of ProDOS's directory 
structure. Often, added complexity can 
translate to added headaches; in this 
case, thankfully, the added sophistica­
tion buys increased performance. Where 
the DOS directory structure was a singly 
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linked list, the ProDOS structure is dou­
bly linked. Table 4 shows the format of a 
ProDOS directory block, and figure 2 
gives a graphical view of how the struc­
ture works. Can you see the added com­
ponent? And yes, ProDOS allows sub­
directories. 

In ProDOS, the VTOC is replaced by 
the volume directory key block, always 
found on block 2 of the device. The vol­
ume header of the key block carries in­

formation that you've already seen in 
DOS 3 .3, such as the volume name 
(rather than just a number), the number 
of entries, and the block number of the bit 
map. But it also carries information that 
you didn't see in DOS 3.3, such as cre­
ation date and time information, and ac­
cess permissions (e.g., read, write, and 
format). The improvements continue: 
For example, one bit in the access-privi­

conrinued 

Table 3: Format ofa sector from the track/sector list. This is how DOS 3. 3 
knows where the scattered parts ofa file are. 

Byte offset 

0 
1 
2 
3-4 
5-6 

7-11 
12-13 

14-15 
16-255 

T /S list sector 

Description 

Unused. 
NextT/S list entry's track(byte); 0 if no more entries. 
Next T/S list entry's sector (byte). 
Unused. 
Physical-to-logical sector mapping word. The first sector pointed to at 
offset 12 maps to this logical sector il the file. 
Unused. 
Track(byte at 12) and sector (byte at 13) of file's first data sector. If this 
pointer is 0, it is assumed empty. 
Track/sector of second data sector. 
120 more track/sector pointers. 

Catalog sectors 

BOB's 1st sector 

BOB's 2nd sector 

BOB's 122nd sector 

BOB's TIS 
list 

BOB's 123rd sector 

BOB's 124th sector 

BOB's 245th sector 

Computers For 

The Blind 


Talking computers give 
blind and visually 

impaired people access 
to electronic 

information. The 
question is how and 

how much? 

The answers can be 
found in "The Second 

Beginner's Guide to 
Personal Computers for 
the Blind and Visually 
Impaired" published by 

the National Braille 
Press. This 

comprehensive book 
contains a Buyer's 
Guide to talking 

microcomputers and 
large print display 
processors. More 

importantly it includes 
reviews, written by 

blind users, of software 
that works with 

speech. 

This invaluable 
resource book offers 
details on training 

programs in computer 
applications for the 

blind, and other useful 
information on how to 

buy and use special 
equipment. 

Send orders to: 


National Braille Press Inc. 

88 St. Stephen Street 


Boston, MA 02115 

(617) 266-6160 


$ 12.95 for braille or cassecce, $ 14 .95 for 
print. ($3 extra for UPS shipping) 

the catalog sectors, and then goes on through the track/sector list sectors. 
Figure 1: On the trail offile BOB. DOS 3.3 begins with the VTOC, searches through 

NBP is a nonprofit braille printing and 
publishin g house. 
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Table 4: (a) The ProDOS directory block. Specifically, this is the format for the volume directory key block, whose first 
entry holds information pertaining to the entire disk (volume). (b) Fields different for a subdirectory key header's entry. 

Pro DOS directory block 

(a) Byte offset Description 	 Byte offset Description 

0-1 Previous block pointer (word). 
2-3 Next block pointer (word). 
4 Type and name length (byte). The high nibble 

indicates what type of entry this is. The low 
nibble is the length of the entry's name. 

5-19 Volume name (15 bytes). 
20-27 Unused. 
28-31 Creation data/time (4 bytes). 
32 ProDOS version number (1 byte). 
33 Minimum version of ProDOS that can access 

this volume (1 byte). 
34 Access privileges (1 byte). 

Bit 0 = Volume may be read. 
Bit 1 = Volume may be written. 
Bit 5 = Volume's directory has been 
modified since last backup. 
Bit 6 =Volume may be renamed. 
Bit 7 = Volume may be destroyed. 

35 	 Length of each file entry in the volume table, 
usually set to 39 (1 byte). 


36 Number of entries in each volume block, 

usually set to 13 (1 byte). 


37-38 	 Number of active entries in the volume table; 
includes subdirectories, but does not include 
the header (word). 

39-40 Starting block of volume bit map (word). 
41-42 Total number of blocks on this volume (word). 

First file entry. 
43 Type and name length (byte). High nibble is 

entry type; low nibble is name length. 
0 = Delete entry. 
1 = Seedling file. 
2 = Sapling file. 
3 = Tree file. 
D = Subdirectory file. 
E = Subdirectory header entry. 
F = Volume header entry. 

44-58 Entry name 
59 File type (1 byte). Some of the more common 

types are: 
1 = Bad blocks file 
2 =Text file 
3 = Binary file 
25-27 = Appleworks files 
252 = Applesoft BASIC program file 
255 = ProDOS system file 

60-61 Tree pointer (word); points to the file 's index 
tree. If this entry is a subdirectory, this is the 
first block of the subdirectory's catalog. 

62-63 Total number of blocks used by the file, 
including index blocks (word). If this entry is 
a subdirectory, this is the number of blocks 
in the subdirectory's catalog. 

64-65 Creation date and time (4 bytes). 
66 ProDOS version (1 byte). 
67 Minimum ProDOS version that can access this 

entry (1 byte). 
68 Access privileges (1 byte). 

Bit O= File may be read. 
Bit 1 = File may be written. 
Bit 5 = File has been modified since last 
backup. 
Bit 6 = File may be renamed. 
Bit 7 = File may be destroyed. 

69-70 Auxiliary field (word). This field depends on the 
entry type. For text files, this holds 
the record length. For binary files. this holds 
the load address. 

71-74 Date and time when the file was last modified 
(4 bytes). 

75-76 Block number of this file 's directory (word). 

77-511 Remaining file entries. For the volume key 
block, there is room for 11 more entries; for all 
other blocks, there is room for 12 more entries. 

(b) Byte offset Description 

For subdirectory key headers, the format is the same as for a 
volume key header except for the last 6 bytes, which look like 
the following: 

37-38 Number of active entries in the subdirectory 
(word). 

39-40 Pointer to the parent directory's key block 
(word). 

41 This subdirectory's entry number in the parent 
directory (byte). The parent directory's entry 
counts as 0. 

42 The length of entries in the parent directory­
usually 27h (byte). 

leges byte can be used by disk backup 
software to determine whether or not the 
volume has been modified since the last 
backup. 

Following the volume header on the 
key block-and on the remaining blocks 
of the directory chain-are the file and 
subdirectory entries. Though shorter, 
these entries are similar to the volume 
header entry: They carry creation date 
and time, access flags, and modification 
date and time (a must for software devel­
opment using a make utility). A subdir­
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ectory entry points to the head of a direc­
tory list whose structure is virtually 
identical to the master directory list. 

The structure of files is also much im­
proved under ProDOS. Recall that DOS 
3.3 keeps track of<! file's physical sec­
tors via a singly linked TIS list. In Pro­
DOS, the structure of a file's housekeep­
ing information actually changes as the 
file grows . If you look back at figure 2, 
you 'II see that I've shown a 1-block file 
named BOB as a member of the master 
directory. In ProDOS terminology, BOB 

is a seedling file; BOB has 512 or fewer 
bytes of data. 

As BOB grows past the 512-byte bar­
rier, it becomes a "sapling" file (see fig­
ure 3). Where the pointer in BOB's di­
rectory entry (the tree pointer) once led 
to a single block of data, it now leads to 
an index block. Pointers in the index 
block-there can be up to 256 of them­
point to the data blocks. Now BOB can 
hold up to 128K bytes of data. 

If BOB continues to grow past 128K 
continued 
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take theirs ... 
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Value! 
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" Do you know what the underground bargain C compiler of this year is? It's 
the Mix Power C compiler. For under $25 with shipping, it is one heck of a 
good compiler.'' 

Victor Schneider 

Dr. Dobb's Journal , June 88 (Letter to the editor) 


"Overall, Power C's peiformance is remarkable for the price . Quite 
compatible with the Microsoft C and Turbo C "standards", Power C is a 
heavyweight contender in the educational, hobbyist, and perhaps even the 
professional market - at a bantamweight price." 

Stephen Davis 

PC Magazine, September 13, 88 (Review) 


"Power C is an unbelievable product for $19.95, and is very competitive with 
Turbo C, Microsoft C, and Microsoft's new Quick C in both features and 
performance. I t is excellent for the beginner who wants to learn C, or for the 
experienced programmer who wants to develop professional applications. The 
manual alone is worth the price of this package, and the generous library 
source code and assembler offer adds to the value of it. If you have any 
desire to program in C, or want a more powe1ful C compiler, get a copy of 
Power C!'' 

Michael Cortese 

Computer Shopper, August 88 (Review) 


''The Ctrace debugger is where Mix really shines. It is magn(ficent. It's not 
only better than the stripped down debugger Microsoft includes with Quick C, 
it's better than the full debugger Microsoft provides with its high-end 
compiler (Codeview )." 

David Weinberger 

Computer Shopper, November 88 (Review) 


Circle 18 3 on Reader Service Card 

Technical Specifications
Power C includes: Power Ccompiler with integrated Make. 
Power CLinker,PowerC Libraries (450 functions). the Power 
Cbook (680 pages). and support for.. . 
"" ANSI standard 

7 IEEE floating point
7 8087180287 coprocessor
7 auto-sensing of 8087180287 
7 automatic register variables 
7 unlimited program size 
7 mixed model (near & far pointers) 
"" graphics on CGA. EGA. VGA. & Hercules 

Optional Products: 
"" Power Ctrace debugger

7 Library source code 
7 BCD business math 

0rder now by calling our toll tree 
number or mail the coupon to 
Mix Software, 1132 Commerce 

Drive, Richardson, TX 75081 . 

1-800-333-0330 
For technical support call: 1-214-783-6001 
Minimum System Requirements: 
DOS 2.0 or later. 320K memory. 2 floppy drives or hard drive. 
Runs on IBM PC. XT. AT. PS /2 and compatibles. 

60 day money back guarantee 
Name _____________ 

Street ------------ ­
City ------------- ­
State ______ Zip ______ 
Telephone ----------- ­
Paying by: D Money Order D Check 
OVisa D MC DAX D Discover 
Card# ------------ ­
Card Expiration Date-------- ­
Computer Name Disk Size 
--------- D 5V4' D 3112'' 
Product(s) (Not Copy Protected) 

$__D Power c compiler ($19 .95) 
$__D Power Ctrace debugger ($19 .95) 
$__D Library Source Code ($10.00) 


(includes assembler & library manager) 

$__D BCD Business Math ($10 .00) 
$ _ _Add Shipping ($5 USA- $20 Foreign) 
$__Texas Residents add 8% Sales Tax 
$__Total amount of your order 

B 

Power C & Power Ctrace are trademarks of Mix Software Inc. Quick C & Codeview are registered trademarks of Microsoft Corp. Turbo C is a registered trademark of Borland International. 
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Volume File and 

directory subdirectory 

header entries 


Key 
block BOB's data sector 

File descriptor entry 
for BOB 

Subdirectory 

descriptor 


entry 
 -1 
Subdirectory 

catalog 
blocks 

Figure 2: The ProDOS directory structure. Notice that lists are doubly linked. 
(Not shown is the subdirectory 's return link to its father's key block.) 

BOB's index block 

0 05 


06 


2 
--~ OA05 BOB's first data block 

•----> OA06 BOB's second data block 

256 

257 

511LJ 
Figure 3: Structure ofa Pro DOS sapling file. The pointer in BOB 's directory entry 
now leads to an index block. Notice that the word-wide block number ofBOB 's data 
blocks is formed by concatenating low and high bytes from opposite halves ofthe 
index block. 

bytes, the file adds another index level 
and becomes a tree file (see figure 4). 
Now BOB's tree pointer leads to a master 
index block, whose elements point to in­
dex blocks, whose elements (finally) 
point to the actual data. A tree file can 
contain up to 16 megabytes of data, and 
this is as big as a file can get under 
ProDOS . 

The beauty of this file structure is that 
small files are rapidly accessed, but 
large files are still taken into account. 
Plus, even though a file may grow to 16 
megabytes, you need at most three disk 
accesses to retrieve the file's data. Com­
pare this with the singly linked list index 
structure of DOS 3 .3, and you can see 
the advantages. The ProDOS directory 
structure is quite respectable in its capa­
bilities, and you'll see that it shares some 
similarities with the file-systems of 
larger machines that I'll cover later. 

CP/M 
In 1979, Digital Research released ver­
sion 2 of the CP/M operating system. 
CP/M 2's offspring-CP/M 2.2-fol­
lowed shortly thereafter and became the 
premieroperating system for the popular 
8080- and Z80-based S-100 bus systems. 
CP/M still enjoys a substantial follow­
ing, and if imitation is the sincerest form 
of flattery, then CP/M should be rosy­
cheeked: The first version of PC-DOS 
was more or less a port of CP/M to the 
8088 processor. 

The good news about the CP/M file 
system is its adaptability: It can accom­
modate everything from 5 'A-inch single­
sided floppy disks to (conceivably) hard 
disks as big as a gigabyte. The bad news 
is that this adaptability often demands 
some complex calculations on the part of 
some unlucky human-usually whoever 
gets to install CP/M on a new system. 

Space on a CP/M drive is divided into 
allocation blocks. Files grow in alloca­
tion-block-size jumps. Like the ProDOS 
block, a CP/M allocation block is com­
posed of a number of physical disk sec­
tors. Unlike the ProDOS block, a CP/M 
allocation block is not the same size for 
all CP/M disks. Here's where CP/M's 
flexibility comes in: You can select the 
optimum allocation block size for your 
particular disk drive. The data structure 
within CP/M that describes the geome­
try of a disk is the disk parameter block 
(DPB) shown in table 5. Choosing the 
values for the DPB entries is not a matter 
of solving a single equation; rather, it in­
volves-as you'll soon see-a trade-off 
between how many files you anticipate 
having on your disk and the average size 
of each file. 
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From an application's point of view, 
the CP/M file-system is record-based. 
Any program will see a file as a collec­
tion of 128-byte records. This is a hold­
over from CP/M's early days, when the 
physical sector size for a CP/M disk was 
128 bytes . Often, you 'II hear this re­
ferred to as a standard record; if you 're 
talking about CP/M, it means 128 bytes. 
The DPB carries the information needed 
to calculate the number of standard 
records per allocation block. 

Unlike the Apple-based file-systems 
I've covered so far, the CP/M directory 
structure is unlinked. Rather, a disk's di­
rectory is kept on a series of contiguous 
allocation blocks beginning at a specific 
track on the disk. The location of this 
starting track of the directory is defined 
in the DPB as an offset from track 0. This 
allows you to reserve space for boot 
tracks on the disk, since allocation 
blocks that files use for their contents fol­
low the directory on the disk. 

A contiguous, unlinked directory has 
advantages and disadvantages . Being 
contiguous, the records of the directory 
can be rapidly accessed. However, the 
number of blocks allocated to the direc­
tory is fixed; if you've allotted eight allo­
cation blocks to the directory, it'll take 
up eight allocation blocks even if there's 
only one file on the whole disk. 

Each standard record of the directory 
can hold up to four entries (see table 6). 
Within each entry are fields for the file's 
name, type, and data map. The data map 
is a set of pointers that lead you to where 
the various parts of the file's data are 
stored. Each pointer references an allo­
cation block, and, depending on the con­
figuration of the disk, each pointer may 
be 1 or 2 bytes long. Ifa disk is composed 
of less than 256 allocation blocks, point­
ers are byte-wide; word-wide pointers 
allow CP/M to access disks holding up to 
65 ,535 allocation blocks. Consequently, 
each directory entry points to a maxi­
mum of ~ither 8 or 16 allocation blocks 
offile data. 

Once a file grows so big that a single 
entry cannot keep track of it, CP/M 
opens an extent entry. This is a directory 
entry identical to the first except for the 
extent byte and the contents of the data 
map. I've diagrammed the mechanics of 
this in figure 5. In the figure, the file 
BOB has grown so that one data map isn't 
enough. The operating system creates 
another entry in the directory with the 
extent byte set to l. This entry's data 
map points to BOB's additional alloca­
tion blocks. If BOB continues to grow, 
CP/M will create more and more extents, 

continued 

BOB's index block 0 
0102 

;\--+ 0 Ell 
__J ;I I !~0041 ,___B_o_B_'s_fi_rs_t_da_t_a_s_ec_t_or__. 

BOB's 
master 
index 
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256 00 ­

03 
• I 

511 LJ 

256 ~1 V BOB'sFtindexblock 1 

257 01 • ~ o 10 :~ 0210 BOB's 257th data sector 

:. 1 "' 
• I 

I I 
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256 02 1I 
I 
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Figure 4: BOB has become a tree file. Now there are two Levels ofindex blocks. 

Rest of 
Directory BOB's extent #0 BOB's extent #1 directory~
records r--"------.. ~ 

BOB 

BOB's 17th D Data mapBOB's 1st 
allocation block allocation block 

----fl 
BOB's 2nd BOB's 18th 

allocation block allocation block 

BOB's 16th BOB's 32nd 
allocation block allocation block 

Figure 5: BOB moves to CPIM. Note that the size ofa single allocation block differs 
f ram disk to disk and may contain more than one 128-byte record. 
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Table 5: CPI M's disk parameter block. This data structure (kept in memory) 
enables the operating system to determine the physical parameters ofthe disk 
and map logical records to physical disk sectors. 

Byte offset Description 

0-1 Number of 128-byte records per disk track (word). 
2 Block shift factor (byte). Number of times a record number must be 

shifted right to get its allocation block number. 
3 Block mask (byte). Perform an AND on this byte with a record number 

to get that record's offset within its allocation block. 
4 Extent mask (byte). Allows you to calculate physical extent from logical 

record number. 
5-6 Highest allocation block number on the drive (word). 
7-8 Maximum number of directory entries (word). Note that the first entry is 

numberO. 
9-10 Initial 16 bits of allocation vector (word). Used to preallocate directory 

blocks when the system creates the allocation vector bit map. 
11-12 Size of check area (word). The check area is a region of hash bytes that 

enable CP/M to determine that a disk has been swapped. This region 
usually has 1 byte per 128 bytes of directory. 

13-14 Initial offset (word). Number of tracks reserved (starting at track 0) for 
boot or partitioning information. 

Table 6: A CPIM directory entry. 

Byte offset Description 

0 User code (byte). 
1-8 Filename (8 bytes). 
9-11 File type (3 bytes). The high bit of each of these bytes is reserved as an 

attribute bit. 
Byte offset 9; the high bit set represents a read-only file. 
Byte offset 1 O; the high bit set represents a system file (not displayed by 
DIR). 
Byte offset 11; the high bit set represents a change in this entry (for 
archive purposes). 

12 Extent number (byte). 
13 Used by BOOS (byte). 
14 Extent overflow (byte). 
15 Record count (byte). Indicates the number of 128-byte records 

described by this entry. 
16-31 Data map. This field can either be 16 1-byte entries or eight 2-byte 

entries (see text). 

up to a maximum of 32. (Some releases 
of CP/M allow for more extents, using 
the extent overflow byte at offset 14.) 

Here's where the tricky part of deter­
mining allocation block size comes in. 
Given that files grow by allocation­
block-size leaps, you can assume that, on 
average, half a file's last allocation block 
will be empty. This might prompt you to 
choose a small allocation block size, but 
to do so would mean that as a file grew 
larger the system would have to create a 
multitude of extent entries in the direc­
tory for the file. Worse, there's really no 
mechanism for ensuring that extent en­
tries are stored in ascending order in the 
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directory; more extents mean more disk 
accesses. 

You may notice that a CP/M disk has 
no bit map. Actually, there is an alloca­
tion bit map-called the allocation vec­
tor-but it isn't kept on the disk drive, it's 
kept in memory. Whenever the operating 
system selects a disk, it reads the entire 
directory to construct the allocation vec­
tor in RAM. Of course, as files grow and 
are deleted, the system updates the allo­
cation vector appropriately. 

At first glance, the CP/M directory 
structure may appear flat This is par­
tially true; you can't create subdirecto­
ries, but you can set up alternate directo­

ries on the same disk via the user code (at 
byte offset 0 in each file entry). This byte 
can take on values ranging from 0 (de­
fault) to 31 and thereby serves to parti­
tion the files in the directory into 32 
"user areas." You move from area to 
area with the USER command. So, if you 
enter USER 4, you can see and manipu­
late only files with user codes set to 4. 

Any discussion ofCP/M would be in­
complete without mentioning ZCPR3, a 
kind of extension to the CP/M operating 
system. A full-blown ZCPR3 package in­
cludes numerous program tools, but it is 
germane to point out here ZCPR3 's abil­
ity to support named directories. 

Essentially, ZCPR3 allows you to at­
tach a name to a specific drive and user 
number, so A15: (drive A, user area 15) 
might be ROOT, and A7: might be 
WORDS. You can move through directo­
ries using a Unix-like CD (change direc­
tory) command, and with some clever 
programming you can even create the il­
lusion of hierarchical directories. Al­
though at the lowest level the operating 
system sees a CP/M directory structure, 
ZCPR3 makes you feel as though you're 
working with a more sophisticated file­
system. 

Next Month 
I'll continue the promenade through 
microcomputer file-systems, moving on 
to MS-DOS, the Macintosh, and Unix. 
You may be surprised at some of the sim­
ilarities between what I've covered so far 
and what you'll see next month. • 
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ACCESSORIES 

PRO·CLASSIC T·SHIRTS & BUTIONS 
JUST SAY NO to expensive, incompatible PCs wilh 
a T-shirl or button! T-shirt is $12.00 plus $1.50 ship­
ping & handling. Button is $1.00 plus $0.50 s&h. 
Stale size and quantity when ordering. Send check 
or money order to: 

Advanced Systems Consultants 
21115 De110nshire St. #329, Chatsworth, CA 91311 

(Sorry, no VISA/MC. CA residents MUST add sales tax. We 
never cash your check until order Is shipped~ 

Inquiry 576. 

et!J.T RIBBON COSTS! 
Re-ink your printer ribbons quickly and easily. Do all 
cartridge ribbons with just one inker! For crisp, black 
professional prilt snce 1982. 'bu can choose from 3 
models: Manual E-Zee Inker - $39.50 

Electric E-Zee Inker - $89.50 

Ink Master (Electric) - $189.00 


1000's of satisfied uss1s in 5 yeats. Moneybackguarantss. 


BOSG INDUSTRIES 
525M~IN ST., JANESVILLE, IA' 50647 

1-800-553-2404 In IOWA 319-987-2976 

Inquiry 577. 

SELF-INKING PRINTER RIBBON 
Pt.'larded United States Patent #4701062 


Lasts ll-15 limes longer than the conventional ribbon 

For printers using Yi~ width open spool ribbon: 


Okidata·82A 83A·84·92·93 Dec LA 180/120 
Teletype-33. 35 Dec LA 30/IBM 1443 
Star Gemini 10X Teletype-Model 40 
Exie! Tl 8001810, 820, 880 
Cootact us by mail, phone or telex and we will lorward you a brochure. 

CONTROLLED PRINTOUT DEVICES, INC. 
POB 869. Baldwin Rd., Arden, NC 28704 

(704) 684-9044 • TELEX: (FILMON-AREN) 577454 

Inquiry 578. 

COMPANION AND EXTENDER 
Place akeyboard and monitor up to 600' from your CPU 
with EXTENDER and COMPANION products. Keep a 
second Keyboard/Monitor al the CPU with COM­
PANION . Supports MDA, CGA, EGA, VGA, PS2. Uses 
single %" cable. 
Prices start a1$149.00for EXTENDER and $219.00 for 
COMPANION 25 ft. unit complete. 

CV:BEX CORPORATION 

2800-H Bob Wallace, Huntsville, AL 35805 


205-534-0011 International Fax # 205-837-9212 


Inquiry 579. 

RIBBONS•RIBBONS•RIBBONS 
Professional, Fast, Friendly Service. Over 
1,100 Printer & Typewriter Ribbons Avail­
able. One Call For All Your Ribbon Needs. 

-THE RIBBON SOURCE­
SATISFAcrtoN GUARANTEED! 

San Diego, So. Cal. U.S. 
(619) 259-8800 (800) 354-li688 (800) 453-n44 

Inquiry 580. 
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ACCESSORIES 

FREE CATALOG 
A complete source for computer supplies at low 

prices, Fast Service: Diskettes • Lalesl Accessories 


• Books • Software • Dust Covers • Furniture 

• Data Cartridges • Plotter Pens • Cleaning Supplies 


• Tapes • Ribbons • Printers • Computer Paper 
• Copier Supplies • Surge Protectors • Cables 

• Print Wheels • MUCH MORE!!! 
Call, write or circle inquiry card for a FREE CATALOG 

GAAN COMPUTER SUPPLIES 

186 B East Sunnyoaks /we., Campbell, CA 95008 


(BOO) 523-1238, In Calif. (408) 37G-6747 


nquiry 581. 

REFIU LASER PRINTER & COPIER CARTRIDGES 
Don't throw away that used laser printer or copier cartridge. Refill 
ii and save over 75%, it's easy. Fot use with Canon EP &. EPS car­
tridges, HJ LaserJet & LaserJet II, Ap?e laserwriter & laserwriter 
II, Canon LPB, FAX, and m8trJ oth81s. Also kits for Canon Copiers. 

COMPLETE REFILL KIT $29.95 

Includes tonsr. felt pad, and instructions. 

VIDEO TAPE PROGRAM $45.00 

Shows disassembly, c/e81ling, and remanufacturo. 

MORACK INC. 
8847 W. 87th St., Hickory Hills, IL 60457 


For order or information (312) 598-0580 


Inquiry 582. 


ARTIFICIAL INTELLIGENCE 


NATURAL LANGUAGE C LIBRARY 
Increase your market share! Use JAKE to add a natural 
language front end to your application. JAKE translates 
English queries and commands into C function calls 
and data structures. JAKE offers context-sensitive 
semantic processing: interfaces easily; <64K mem. 

JAKE $495. INTERACTIVE DEMO $10 

ENGLISH KNOWLEDGE SYSTEMS, INC. 
5525 Scotts Valley Dr. #22, Scotts Valley, CA 95066 

(408) 438-6922 

Inquiry 583. 

NanoLISP $99.99 
An MS-DOS Common LISP interpreter that sup­
ports most Common LISP operations and strictly 
adheres to the standard. Numerous advanced and 
extra features, excellent debugging facilities, sam· 
pie Al programs, fully-indexed manual, free 
technical support. 
Microcomputer Systems Consultants 

P.O. Bo>C 6646, Santa Barbara, CA 93160 

(805) 967-2270 

Buy your own Book 
Get a fully supported LISP program for 
the MAC without the padded price to 
pay for an expensive book. $20 buys 
it MAC plus or equivalent runs it. Order 
now and save. 

Oosson Software 
Box 33113, Coon Rapids, MN 55433 

Inquiry 584. 

AIHIFICIAL INTELLIGENCE 

muLISP™ 87 for MS-DOS 
Fast, compact, efficient LISP programming environ­
ment. muLISP programs run 2 to 3 times faster & 
take 1h to •/, the space of other LISPs. 450 Com­
mon LISP functions, multi-window editing & debug­
ging, flavors, graphics primitives, lessons & help, 
demo programs, comprehensive manual. 

Soft Warehouse, Inc. 
3615 Harding Ave., Suite 505, Honolulu, HI 96B16 

(808) 734-5801 

Inquiry 585. 

BAR CODE 

PRINT BAR CODES, BIG TEXT, LOGOS 
On EPSON, IBM, OKI dot malr~orlaserJel Design anyfcr­
mat/si;oe on OE OOSf screen. 1-120 fields/label. 13 text sizes 
'> f' - readable at SD ft . AIAG, MIL-STD, 2 a 5, 128, 
UPC/EAN, Code 39. Fie Input, FAST-$279. Logos, Product 
Symbols. Other menu-driven bar code programs from $49. 
30 day$ bac k. 

Worthington Data Solutions 
417 ·A Ingalls St, Santa Cruz, CA 95060 

(800) 345-4220 In CA: (408) 458-9938 

BAR CODE READERS 
For PC, XT, AT. & PS/2,allclones, and any RS-232 
terminal. Acts like 2nd keyboard, bar codes read 
as keyed data. With steel wand-$399. Works with 
DOS, Xenix, Novell, Alloy, -ALL software. Lasers, 
magstripe, & slot badge readers. One year warran­
ty. 30 day$ back. Direct from USA manufacturer. 

Worthington Data Solutions 
417-A Ingalls St., Santa Cruz. CA 95060 

(800) 345-4220 In CA: (408) 458-9938 

-,"".... • 

PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add tiar codes and bjg grapliics text to your program. 
Print from ANY MS-DOS language. Bar codes: UPC, 
EAN, 2 of 5, MSI, Code 39. Epson, Oki, IBM dot matrix 
text up to 1h". LaserJet UP. to 2". Font cartridges not re­
quired. $179.$239. 30 day $$ back. 

Worthinaton Data Solutions 
417-A lngafls St., Santa Cruz. CA 95060 

(800) 345-4220 In CA: (408) 458-9938 

PORTABLE READER 
Battery operated, handheld reader with 64K static RAM, 
2x16 LCD display, 32 key keyboard, Real'Time-Clock. 
Wand or laser scanner. Program prompts and data 
checking thru its own keyboard. Easy data transfer by 
RS-232 port or PC, PS/2 keyboard. Direct from USA 
manufacturer. 30 day $$ back. 

Worthington Data Solutlons 
417·A Ingalls St., Santa Cruz. CA 95060 

(800) 345·4220 In CA: (408) 458-9938 

it 



DATA INPUT DEVICES 
Bar Code & Magnelic Stripe Readers for microcomputers& 
terminals, including IBM PS/2 & others, DEC, Macintosh, 
AT&T, CT, Wyse, Wang. All readersco1;mecton the keyboard 
cable & are transparent to all software. LDw cost bar code 
print progams, magnetic encoders, & portable readers are 
also available. GSA contract #GSOOKB7AGS5346. 

TPS Electronics 
4047 Transport. Pab Alto, CA 94303 

415-856-6833 Telex 371-9097 TPS PLA 
FAX: 415-856-3,ij,43 

Inquiry 589. 
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BAR CODE 

BAR CODE SOFTWARE SOLUTIONS 
ISO has software solutions that allow you to use bar 
codes for most anything. Like identifying products. 
labeling packages. Or even managing assets and 
paperwork. You'll be able lo speed and simplify data 
collection. Track products dock-to-stock. Streamline in­
ventory control. And more. 

Integrated Software Design, Inc. 

171 Forbes Blvd., Mansfield, MA 02048 


TEL: (508) 339·4928 FAX: (508) 339·2257 

(11989 /ntsgrafed Sottwam Design. Inc. 

Inquiry 586. 

BAR CODE SOLUTIONS 
Bar coding is so easy with our compiele line of readers. Our 
PC"Wand readers emulate your PC keyboard or ASCII ter­

~~~~~~~dc~;k~~~;~~.bu~rdt!:rk~~"1':3~f;Jin~,:r~a~~ 
packages work with DOS and most matrix or laser printers. 
We also sell pre-printed labels. Our hardware can work with 
nearly every computer in the world. 

International Technologies & Systems Corp. 
635-C North Berry St., Brea, CA 92621 

(714) 990:1eeo FAX: 714 990'2503 TlX 6502824734 MCI 

Inquiry 587. 

BAR CODE MADE EASY 
PERCON«i E·Z·AEADEA.. keyboard inle1faces and multiuser 
AS·232 models make~ easy to add bar code to virtually any 
computer/terminal WITHOUT SOFlWAAE MODIFICATION . 
Immediate shipping. ~~ warranty. Bar code p1inting 
software available. can fOf details on last. accura!e. ~ data 
entry. Substantial reseller discounts. 

PERCON® 
2190 W. 11th Sl . Eugene, OR 97402 

1-800-8 PERCON 

PC BAR CODE SPECIALISTS 
Bar code readers designed for fast, reliable , cost 
effective data entry. Looks just like keyboard data! 
Choose from stainless steel wand or laser interface. 
Also, powerful Bar Code and Text printing software. 
Great warranty. Dealer inquiries welcome. 

Seagull Scientific Systems 
15127 N.E. 24th, Suite 333, Redmond, WA 98052 

206-451-8966 

BAR CODING SOURCE CODE 
UPC, EAN, CODE39, 2 of 5, and Codabar. Ready 
to run programs with source codes. Toolkit for 'C' 
programmers. Do barcodes from your own pro­
grams. Supports HP W and Epson printers. In­
cludes disk, manual, and symbology documenta­
tion. No royalties. 30 day money back guarantee. 

SymBCG - $79.00 Complete 

Symbollglc 
17019 Jeanette Ale., P.O. Box 47498, Cerritos, CA 90703 

(CA res. add $4.81 tax) (213) 926-2823 

Inquiry 588. 

BAR CODE 

VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 
WAND/LASER/MAGNETIC CARD CONNECTIVITY 
• 	Keyboard wedges (Internal/External) for IBM PCIXT/AT. PS/2 

and portables. 
• AS232 wedges for WYSE, Link, Kimtron terminals 
• Bar code and label printing software 
• Full two year warranty 
• 30 Day Money Back Guarantee 
• Extensive VAR/Dealer Discounts 
3140 Oe La Cruz BMl.. Suite 200/Santa Clara, CA 95054/(400) 980·1880 

Inquiry 590. 

CAD/CAM 

PHOTO PLOTTING 
from your Smartwork Edit file or any RS-274 Gerber 
Photo Plot file. Raslerlype Pholoplolling supplied on 
.007" thick Kodak Ullraline film. Piel data accepled by 
modem, 5V4 '', 31/2" MS-DOS fonnat disks a 9 track mag 
tape. Gerber plot file 8"x10" plots start from $15.00. 

Calf for details. 

KEPRO CIRCUIT SYSTEMS 
Fenton, MO 

1-800-325-387811-314·343-1630 in MO. 

Inquiry 591. 

P·C·B ARTWORK MADE EASY! 
Create and Revise Prlnted-Clrcult·Artwork 


on your IBM or Compatible 

• Help Screens • Dip & Sip Library 


• Printer and Plotter Ar1work • Supports Mice 

• Auto-Router available • ICON Menus 

Requiremenls: IBM "'Compalible PC, 384K RAM, DOS 
3.0 or later. PCBoards: $99.00 DEMO: $10.00 

PC Boards 
2110 141h Ave. South, Birmingham, AL 35205 

1205\ 933-1122 

Inquiry 592. 


CALENDAR SCHEDULING 


PC-CAL 
• Versatile Calendar and Event Scheduler 
• Personal and Group Scheduling • Familiar. 
Disp,lay_s • Simple Setup and Operation • Side 
by Side Viewing • Repeating Appointments 
• Gopy, Move, Modify. • Available for D©S, 0S2, 
Xenix, '"P.3000 • Many, useful Display and 
Rrinted Reports • DOS & OS2 for $95 

BRADFORD BUSINESS SYSTEMS 
25301 Cabot Rd. #201, Laguna Hills, CA 92653 

(114) 859-4428 FAX: 859·4508 

Inquiry 593. 

CASE 

FINITE STATE PROGRAM COMPILERS 
State programs develop quicker, run faster and use less 
memory than sequential programs. A lew keystrokes can 
replace hundreds of instructions. The Compeditor, a 
CASE software development tool, lorms source slate 
programs in: Ada, BASIC, C, FORTRAN and Pascal. 
FOR IBM DOS. 
Price $200 per. lang. (With Primer and Debugger) 
Sampler $50.00 (With all manuals & credit) 

AYECO 5025 Nassau Circle, Orlando 
INCORPORATED FL 32808 (407) 295·0930 

Inquiry 594. 

CATALOG 

SOFTWARE RENTALS 
60-days rentals commercial software: AutoCad A10 $179. 
dBASE IV $129, PageMaker 3.0 $179, dBXL 1.1 $27, Orafix 
1+2.0 $50, MSWbrd 4.0 $61, Symphony 2.0 $61, Ventura 2.0 
$169, V'ok>rdPerfect 5.0 ST1, Wordslar Pro 5 $89, Enable 2.0 
$61, Clipper Sum fJl $39, Office Publisher 1.1 $73, Quattro 
1.0$30, Xenix V 2.1 $121. N~1:1U >'dv2.0 $299, and more 2000. 
AJll CAD, Desktop Publishing, Databases, Spreadsheets, \Nord 
Processors, Systems and Languages, Utilities. Send $2 for 
catalog diskette. Check clearance required, with money order 
will be faster. All world rentals. 

!~~~·~~~.~~u~~~J!.1 ~P.m?.~i. !~i~ 
Inquiry 595. 

.. ­-·­

CD-ROM 

CD·ROM Drives & Titles 
Largest selection for PC & Mac. 

Microsoft Programmers Library & Drive $995 
Computer Library $695 • Public Domain S/W $99. 

Drives lrom $699. Hundreds of tilles from $29. 
MCNISA/AMEX, Money-back Guarantee. 
Call or write for free 100 page catalog. 

Get It all from "The Bureau" 
Bureau of Electronic Publlshlng 
121 NO!Wood Ave., Upper Montclair, NJ 07043 

12011 746-3031 

Inquiry 596. 

Food/Analyst CD-ROM 
Analyze foods, meals, and recipes for any number of 
persons based on the complete USDA lood nutrient 
database. 4700+ loads, 80+ nutrients. See graphs, 
printed reports, summaries. Other titles and CO-ROM 
publishing services available. 

Hopkins Technology 
CD-ROM Publisher 

421 Hazel Lane, Suite 104 
Hopkins, MN 55343 

(612) 931-9376 Compuserve 74017,614 

Inquiry 597. 

COMMUNICATIONS 

MODEM - 2400 
INTERNAL 2400 BAUD, HAYES COMPATIBLE 

U.S. MADE FOR PC, XT, AT386 

$69 QTY. ONLY 


PC VOICE CARD 

MESSAGE CENTER, TELEMARKETER 


CLEAR VOICE FOR PCXT, AT 386 


ITC CORP. 2630 Walnul Ave., Suile E, Tustin CA 92680 
(714) 730-1121 FAX: (714) 730-3837 

Inquiry 598 . 

• 
-~..--~~~~~~~~~~~~~~~..:; . 

PC-COMM: A SERIAL DATA 

COMMUNICATIONS ANALYZER 


Displays bidirectional RS-232 data traffic. Logs data lo 
disk monitoring at 19.2K baud. Indicates errors and 
RS-232 control signals. Runs on all IBM PCIAT/PS2 
compatibles. Transfers binary fi les at 19.2K baud. 

PC-COMM $165 Cable option $65 S/H $5 

Santa Rosa Software 
99 Alden Ave., Aohne11 Park, CA 94928 

707-664-8440 

Inquiry 599. 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 
SAFEWARE provides full replacement of hardware, 
media and purchased software. As tittle as $39 a 
year provides comprehensive coverage. Blanket 
coverage; no list of equipment needed. One call 
does it all. Call 8 am-10 pm ET. (Sat. 9 to 5) 

TOLL FREE 1-800-848-3469 
(Local 614·262·0559) 

SAFEWARE, The Insurance Agency Inc. 

Inquiry 600. 


COMPUTER MAINTENANCE 


FREE TOOL CATALOG 
Jensen's new catalog features hard-to-find tools, 
test equipment, computer and workstation ac­
cessories, tool kits, hundreds of items used for 
computer service, maintenance, and repair. 

For your free catalog, call or writa: 

JENSEN TOOLS INC. 
7815 S. 46th St., Phoenix, AZ. 85044 

(602) 968·6231 

Inquiry 601 . 
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CROSS ASSEMBLERS 

CROSS ASSEMBLERS 

Universal Linker, Librarian 


Targets for 36 Microprocessors 

Hosts: PC/MS DOS, micro VAX, VAX 8000 

Developed and supported at: 

ENERTEC, INC. 
BOX 1312, Lansdale, PA 19446 

Tel: 215-362-0966 Fax: 215-362-2404 

Inquiry 602. 

• 

Professional Series 

PseudoCode releases its PseudoSam professional 
Series of cross assemblers. Most popular processors. 
Macros, Conditional Assembly, and Include Files. Vir­
tually unlimited size. For IBM PC's, MS-DOS 2.0 or 
greater. With manual for $50.00. (Ml res. 40/o tax). 
Simulators and disassemblers also available. Shipping 
$5, Canada $10, Foreign $15. Visa/MC. 

KORE Inc. 
6910 Patterson, Caledonia, Ml 49316 616-791-9333 
30 Day satisfaction guaranteed or purchase price refunded. 

Inquiry 603. 

FANTASTIC SIMUl:.ATORS 
Forthe8048,8051. 8080, 8085, &ZSOfamilies. Full funclion 
simulation including ALL MODES of interrupts. Built-in 
disassembler. Better than expensive l.C.E.'s. 

CROSS ASSEMBLERS 
We support the 8048, 8051. 808018085. 8096 & Z80 families. 
Just $75 each. 

Lear Com Company 
2440 Kipling St.ISie. 206, Lakewood, C 0 80215 

303-232-2226 

Inquiry 604. _. 


CROSS ASSEMBLERS 
Macros, PC Compatible, Relocatable, Condi­
tionals, Fast, Reliable ... .. ...... from $150 


also:. Disassemblers 

EPROM Programmer Board 


MICROCOMPUTER TOOLS CO. 

Phone (800) 443-0779 


In CA (415) 825-4200 
912 Hastings Dr., Concord, CA 94518 

Inquiry 605. 

680XO Cross Assemblers 
NoN.~Qualof't680XO~th31.usay;:iurlBMPCacorn­
patitlle. All "'91Siorcs suwart up to 32 char labms, JNCWOE ftl$$.. PATH l'l3mEIS, 

~list output, SOl1ed ~tables. ma"fa>mmon directives. printed 
manuai,. 83sic wr.;ions aeate S-nlcords. linking w1sions iflciucle a librarian 
&linlollf,Ot1ateaittlef5-f'ecordsor~lemoduleslinltecjll)0'88teS1'9cotds 
or binary files. Minimum r&Qi#ements are 320(, DOS 2.)0(. & 1-5 v~ • 0500. 

Basic 68000/68010-S49.95 Basic 68020-169.95 

Linking 68000/68010-$89.95 Linking 68020/68881-5129.95 


Linking 68030/68681-$149.95 

Checks. VISA. MC accepted. MN residents -t6% sales tax. 


fC> PO's or COO's please. 


RAVEN Computer Systems 
Box 12116, St. Paul, Mf'l 55112 (612) 6J6.(JJ65 

Inquiry 606. 

6800-Famlly Development Software 
Our C Compilers for the 6800, 6801, 6809, & 
68HC11 feature a complete implementation (ex­
cluding bit fields) of C as described by K&R and 
yield 30-70% less code than other compilers. Our 
Assemblers feature macros and conditional 
assembly. Linker & Terminal Emulator incl'uded. 

Wintek Corporation 
1801 South St., Lafayette, IN 47904 

(800) 742-6809 or (317) 742-8428 

Inquiry 607. 

DAT A CONVERSION 

MEDIA CONVERSION/DATA TRANSLATION 
More than just a straight dump or ASCII transfer! 

Word Processing, DBMS, and Spreadsheet data on Disks 
or Tapes transferred direclly into applications running on 
Mainframes, Minis, Micros, Dedicated Word Processors, 
Typesetters, and Electronic Publishing systems. 

IBM PS/2 & Macintosh supported 
#1 in the translalion induslry! 

CompuData Translators, Inc. 
3325 Wilshire Blvd., Suite 1202, Los Angeles, CA 90010 

(213) 387-4477 1-800-825-8251 

Inquiry 608. 

DAT ABASE MGMT SYSTEMS 

FREE TRIAL dBASE Ill CLON!! 
''1on1 is a programmable relational DBMS . . . The menu 
mode is a fancier and more complete version of DBases's 
assistant mode ... 1 on 1 = 3!! is a great deal for those who 
would be glad to have a dBASE Ill PLUS clone" 

•• PC MAGAZINE 5/17/88 •• 
Free 30 day trial full program USA only or Buy now get free 
upgrade. Money back guarantee $69 + $5. S/H chk/Amex. 
CAN +$4. Other +$10. Cal or write: 

1 . on 1 Computer Solutions 
26 F1nchwood Or., Trumbull, Cf 06611 203~375-0914 

dBASE Ill is a trademark of Ashton.:rAlE 

Inquiry 609. 

BTRIEVE'" XTRIEVE'" USERS 
FRAME'" language creates & accesses BTRIEVE fi les with 
4GL commands. More flexible than a menu syslem. Has 
display, comparison, edit, iteration, capture , report 
capabilities. Quickly write file utilities and prototypes to use 
once, a few times, or as an application . Elfmt savings WOfth 
inlroductory offer $59 + $3 S/H. 

Printed manual (380 pp) and screen tutorial (326 ss). 

FRAME SOFTWARE, INC. 
90 W. Montgomery St., Suite 163 


Rockville, MD 20850 

VISA/MC (301) 881-6893 


Inquiry 610. 

query dBASE IV data in OS/2 
don't waste time waiting for a huge program to load up 
C>SELECT •FROM IJ\TABASE 
•SELECT can read dBASE Il l+ & IV database & index 
• DOS & OS/2 prolected mode version. multiuser 
• set up query by filling table. no programming 
• filler, relation, catc field, graph, histogram, report 
• DOS $38 OS/2 $38 both $68 + $3 S/H check/visa/MC 

YSC Tech (416) 733-0228 
47 Protea Gardens, Willcmdale, ON M2K2W5, CANADA 
dBASE JV is trademark of Ashton;rate 

Inquiry 611. 

DAT A/DISK CONVERSION 

Get the Expertise You Need! 

Disk/Disk • Tape/Disk • OCR 


Over 1,000 formats! 311z, 5y,, or 8 inch disks; 9 track 

mag tape; 10 MB Bernoulli cartridge. Data base and 
wore!l processor translation. Specialists in Govern· 
ment Security Data. Call for free consultation. 

Computer Conversions, Inc. 
9580 Black Mtn. Rd .. Ste J, San Diego, CA 92126 

(619) 693-1697 

Inquiry 612. 

DISK CONVERSIONS 
Media transfer to or from: IBM, Xerox, DEC, Wang, 
Lanier, CPT, Micom, NBI, CT, also WP, WS, 
MS/WAD, DW4, MM, Samna, DEC DX, MAS 11, 
Xerox-Writer, ASCII. 

FREE TEST CONVERSION 
CONVERSION SPECIALISTS 
531 Main St., Ste. 835. 8 Segundo, CA 90245 

(213) 545-6551 (213) 322-6319 

Inquiry 613. 

DAT A/DISK CONVERSION 

DISK & TAPE COl~VERSIONS 
AUTOMATICALLY 

SAVE TIME AND MONEY 
Over 1000 formats from Mini, Micro Mainframe, Word Pro· 
cessors, & Typesetters. 

TAPE Conversions as low as $23.00 MB 

DISK Conversions as low as $15.00 per Disk 


Call or write TODAY for a cost saving quotation. 


CREATIVE DATA SERVICES 
1210 W. Lat imer Ave., Campbell, CA 95008 

(408) 866-6080 

Inquiry 614. 

FROM MACs TO MAINFRAMES... 
Our 12 conversion systems 
support over 1000 formats 

DISK INTERCHANGE 
SERVICE COMPANY 

2 Park Drive • Westford, MA 01886 

(508) 692-0050 

Inquiry 615. 

THE #1 CHOICE 
In disk & tape conversion 

for many leading corporations, government agencies, 
law firms. and companies in ~ry industiy--worlO-wide. 

Free test • Satisfaction guaranteed 
Call the helpful conversion experts. 

Graphics Unlimited Inc. 
3000 Second SI. North, Minneapolis, MN 55411 

(612) 588-7571 

Inquiry 616. 

• 

IBM PC •to• HP 
FlE COPY 

IBM PC to ti' File c.q,y alows IBM PCs, PS/2, com­
patibles to read, write files wrilten by Hewlett Packard 
Series 70, 80, 200, 300, 1000, 9000's. We offer rustom 
work using OU' fie copy utilities and progam translators. 
Call for estimate, catabg. data sheet. 

Oswego Software 
507 North Adams St. 
Oswego, Illinois 60543 

312/554-3567 
Fax 312/554-3573 

Telex 858-757 

Inquiry 617. 

CONVERSION SERVICES 
Convert any 9 track magnetic tape to or from over 
1000 formats including 3112': sw:8" cisk formals & 
word processors. Disk to disk conversions also 
available. Call for more info. Introducing OCR Scan­
ning Services. 

Pivar Computing Services, Inc. 
165 A rlington Hgts. Rd., Dept. #8 

Buffalo Grove. IL 6008g (312) 459-6010 

Inquiry 618. 

DEMOS/TUTORIALS 

LEARN THE ABC'S OF 1·2·3 
LEADING EDGE'S New Sottvision VCR Training AC­
CELERATES learning LOTUS 1-2-3. You get: 84-min 
videotape, workbook and practice disk. Now you're up­
to-speed on Lotus 1-2-3. Just $29.95 + 2.50 P&H. 
ORDER NOW. Money back if not delighted. All major 
credit cards. CALL OOW. 

LIFE DYNAMICS 
6050 Peachtree Pkwy., #240-226, Norcross, GA 30091 

(BOO) 548-9608 M-F 10-6 
(800) 548-5782 Ext. 12 ANYTIME 

Inquiry 619. 
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DEMOS/TUTORIALS 

INSTANT REPLAY Ill 
Build E>emos, Tutorials, P.rototypes, Presentations, Music, 
Timed Keyboard Macros. and Menu Systems. Includes 
Screen Make1: K~roke/Time Editor. Program Memoriz er: 
and Animator. Recd Great Reviews' Simply the BEST. Not 
copy protected. No royalties. 60 day satisfaction money 
back guar, IBM and Compalb. $149.95 U.S.ChktCr. Crd. 
Demo Diskette $5.00 

NOSTRADAMUS, INC. 

PO. Box 9252 


Salt lake City, Utah 84109 (801) 487·9662 


Inquiry 620. 

DISASSEMBLERS 

SOFT·X·PLORE 
See ""BYTE's May '88 issue pg. 78"". Disassemble 500 
kb(") program at 10,000/min. (") in any file, ROM/RAM 
memory up to 80386 instruction set("). SOFT-X-plore: 
• is lor MS/DOS 2.0+ systems 
• uses 20 algorithms and seven passes ('") 
• only $99.95 plus S&H w/30 day guarantee. 

To orde< call (800) 445-4656 or inlo (203) 560·0236 
Or write: RJSWANTEK INC. 

178 Brookside Rd., Newington CT 06111 
• best on the market MCNISA accepted 

Inquiry 621 . 


DISK COMPATIBILITY 


IBM PC's USE . Mac DISKS 
MatchMakar lets you plug any Macintosh exter­
nal floppy drive into an IBM PC. Half size card and 
software lets you copy to/from, view directory, in­
itialize, or delete files on the Mac diskette. Works 
\l!ith P.Gs, XTs, ATs, and compatibles. The easy way 
lo mcNe Information! 

$149.00 Visa/MC/COD/Chk. 

Micro Solutions Computer Products 
132 W. Lincoln Hwy .. DeKalb, IL 60115 a1sns&-3411 

Inquiry 622. 


DISK DRIVES 


PS/2 DRIVES FOR PC's AT's 
CompatiKiUPC . . . . . . . .. . . . . . ... $279 

CompatiKiUAT ............ ..... ... $219 


Built-in floppy controllers-no problem. 

Supports multip,le drives and formats. Lets your 

comP,uteruse IBM PS/21.4M diskettes11/usmorel 

Cail for further information or to place an order. 


VISA/MC/COD/CHECK. 

Micro Solutions Computer Products 
132 w Lincoln Hwy .• DeKalb, IL 60115 a1snss-3411 

Inquiry 623. 


DISK DUPLICATION 


SOFTWARE PRODUCTION 
• 	 Disk auplication • Warehousing 
• All formats • Drop shipping 
• 	 EVERLOCK copy • Fulfillment 

protection • 48-hour delivery 
• 	 label/sleeve printing • Consultation & 
• 	 Full packaging guidance 

services Star-Byte, Inc. 
2880 Bergey Rd., Hatfield, PA 19440 

215-997-2470 800-243-1515 

Inquiry 624. 


DUPLICATION SERVICES 


SOFTWARE DUPLICATION 
•One Stop Shopping • Technical Support 
• Custom Packaging • Drop Shipping 
• Copy Protection • Fast Turnaround 

• Competitive Pricing 

SATISFACTION GUARANTEED 
800-222-0490 	 NJ 201-462-7628 

MEGASoft 
P.O. Box 710, Fmehold, NJ rm'2B See oor ads on page 322. 

Inquiry 625. 

EDUCATIONAL VIDEOS 

EZ·PC : MS-DOS VIDEO 
COMPUTER TRAINING MADE SIMPLE 

• Learn MS-DOS Quick & Easy 
• No computer jargon-All terms explained 
• No prerequisites-Anyone can learn 
• Affordable training in your home 
ORDER NOW - $24.95 
Add $2.00 Shipping VISA·MC·AMEX·Check 
VIDEOMATION PRODUCTIONS, INC. 

8323 Bu-wood Park Or., Spring, Texas TT.fl9 
713-251-4224 

Inquiry 626. 

ENTERTAINMENT 

NEMESIS'" Go Master® 
Go, a game of stralegic elegance, has been a Wd'1 at 
life in the Orient for over foorthousandyears. Many con­
sider Ga to be the secret of the Japanese business­
man's success. "While chess is a game of war. Go is 
a game of market share"(President of Nikko Hotels]. 

"If you are Interested In Go, buy this program." 
Game of lhe Month J. Pournelle BYTE 7/87 

Toyogo, Inc. The Leader in Computer Go. 
71; Bedford St #J.<.Y. l.eKington, MA 02173. (617) 861·0488 

Inquiry 627. 


FAX COMMUNICATIONS 


COMPLETE FAX $295 
Grp. Ill FAX capability ror your PC. Bkgrd. operation, w/pop­
up ''hot key" for direct faxing from most applications. Sched· 
uled/broadcast transmission, auto redial. Optional 9600 bps, 
voice mall, morel 2 yr. warranty from The Complete PC. Free 
2nd day air shipping. 

R. Gile Electronics 
358 So. Main SI., Sia. #36 


Orange, CA 92668 

To order, call (SOOl 527-4453 or (714) 634-3353 24 hr. 


For Info, poll FAX (714) 634-1644 


Inquiry 628. 


FLOW CHARTS 


Flowcharl/State Diagram for Engineers 
Draw flCMCharts or state diagrams wilh this MacDraw like pro­
gram on ~ur IBM PCIAT/PS2 or compatible. AH flaM::hart sym­
bols are prebuilt and can be stretched lo any size. Add yOt.X 
own symbols to the synbol libra1y. Ellipses, curves with end· 
ing arrowheads, cut/paste, enlarge/reduce, drag, zoom out, 
undo..etc. Output to most printers, plotters, and desktop 
publishing software. Complete with Logitech Mouse ror $89. 
See our larger ad every other month. 

Daytron Electronics Inc. 
610 S. Sherman #104, Richardson, TX 75081 214·669·2137 

FLOW CHARTING II+ HELPS YOU! 
Precise nowcharting is last and simple with Flow Charting 
11 + . Ch.w, edit and print perfect charts: bold and normal fonts, 
26 shapes - 95 sizes; fast entry ol arrows. bypasses & con· 
nectars; Fast Insert Line; shrink screen displays 200-column 
chart; 40 column edit screen for detail work, much morel 

PATTON & PATTON 
81 Great Oaks Blvd., San Jose. CA 95119 

1·800-525-0082 Ext. 4 2 (Outside CA) 
408-629-5376 Ext. 42 (CNlnt'I) 

Inquiry 629. 

WINDOWS FLOWCHARTER $79 
RFFlow is a ctawilg tool designed specifically for 
flowcharts. Easy to learn, easy to use. 75 shapes 
automatically adjust in size. Move, copy., or delete 
groups of objects. 7 levels of zoom. Use mouse or 
keyboard. On-line user's manual. Supports Win­
dows printers, plotters, and fonts. $5 trial disc. 
AFFlow requires Microsoft® Windows. 

RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 

(303) 663-5767 

Inquiry 630. 

FLOW CHARTS 

STRUCTURED FLOW CHART 
NSChart creates Nassi-Shneiderman (structured) 
flowcharts from a simple PIJL. Keywords define 
structures & text strings appear in the char!. Easy 
to create, even easier to revise! Automatic chart siz­
ing, text centering. Translators from many 
languages available. For Mac and IBM PC. 

SILTRONIX, INC. 
PO. Box 82544, San Diego, CA 92138 

1-800-637-4888 

nquiry 631 . 

FORTRAN TOOLS 

Tame Your Fortran Code! 
Make your Fortran source more readable, portable, and 
maintainable. 

PRETTY cleans up code: indents, relabels, changes 
GOTOs to IF·THEN·ELSEs, etc. 

OUTLINE graphically highlights IF and DO nesting. 
PREP supports conditional compilation, include 

files. 
Plus lour more. MS-DOS. AH for $129. 

Qulbus Enterprises, Inc. 
106 N. Draper Ave.. Champaign, IL 61621 

(217) 356-8876 

Inquiry 632. 

GRAPHICS 

35mm SLIDES-In 24 Hours 
We transfonnyaur PC-Graphics files into fulkolor high­
resolution, 35mm slides and ship within 24 hours. Har­
vard, Pixie, Lotus, Freelance, and olhers supported. 
Files accepted by modem. Free Federal Express on all 
orders of 20+ slides. Only $8 per slide. Call for lileralure 
or circle reader service number shown below. 

Accent Presentations, Inc. 
990 Highland Drive, Ste. 202, P.O. Box 1303, Solana Beach, CA 92075 

1-800 -222-2592 

Inquiry 633. 

RAINDROP™ 
FAST, compact PrtScrn Utility for end users AND 
developers. Hardcopy as tasl as 10 secs. Mrage binary 
size - 6 kbyte. 12 video graphic standards. Scale, rotate, 
colorize and more. 'CALL' from user written programs. 
Complete 9 & 24 pin dot matrix, inkjet, and taserjel 
library $39.95 +$3 s/h. 

RAINBOW TECHNOLOGIES 
8106 St. David Cl ., Springfield, VA 22153 

(703) 440·0064 

Inquiry 634. 


HARD DRIVE REPAIR 


HARD DRIVE REPAIR 
WE WILL REPAIR YOUR HARD DRIVE AT A 
FRACTION OF THE COST OF REPLACING IT. 
FAST TURNAROUND!!! CALL FOR DETAILS 

H & W micro, inc. 
528-C FOREST PARKWAY 
FOREST PARK, GA 30050 

(404) 366-1600 

Inquiry 635. 

HARDWARE 

CHIP CHECKER 
• 74154 TTL + CMOS • 8000 Nat + Signetics 
• 1414000 CMOS • 9000 TTL 
• 	14·24 Pin Chips • .3" + .6" IC widlhs 

lilsts/ldentities over 650 digilal chips wilh ANY type 
ol output in seconds. Also lasts popUar RAM chps. IBM 
compatible version $259. C12B + C64 version $159. 

DUNE SYSTEMS 
2603 Willa Dr., St. Joseph, MI 49085 

(616 ) 983-2352 

Inquiry 636. 
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HARDWARE 

Equipment Monitor And Control 
Ideal oost'etfeciMi computer can be 0500 to perform dala 
aquisitlon and control using a dumb terminal or create 
data files on a PC. Features 16 chan. ND, 64 digital 110 
lines, 4 timerkou,nt.ers and 4 serial ports. Options 4 chan. 
DIA, clock, CMtiS, Forth OS, and networking. 

E.PAC 1000+ $249.00 E.PAC 2000 + $449.00 

EM~C INC. 
P.O. Box 2042, Carbondale L 62901 


Phone: 618-529-4525 Fax: 618-457-0110 


Inquiry 637. 

FREE CATALOG 
Protect your computer power from black-outs, brown­
outs, audio/video hash and surges! Complete line of lcm 
cost Emergency Power Supply units, Line Conditioners II. and Surge Suppressors prevent damage and loss of 
valuable data. Prevent errors, malfunctions and false 
printouts! Send for money saving catalog today. 

INDUS-TOOL 
730 w. Lake St., Chicago, IL 60606 

Phone 312-648-2191 

Inquiry 638. 

PC CARDS/BREADBOARDS 
• ADS-1, S bit AID, digital osc. software . . .. $99 
• s bit fast AID, SCH, GAIN 1, 10,100.. ... . $199 
• 12 bit A/D, SCH, SIH, GAIN 1,10,100 .... $279 
• Dl024, 24 TIL 1/0, S255 PPI . . . . $89 
• Driver, 21-(SOV, 300mA) QC outputs ..... $99 
• Printer Port or RS232 Breadboard ...... $129 

JB COMPU·TRONIX 
P.O. Box '0717, Lakewood, CO 80227 

' (303) 987-3239 

Inquiry 639. 
.- .... 

AWARD BIOS UPDATE! 
PC/XT Version 3.1! ­

Now Suppers 1.44 Mb 3.5" Floppies 

_1 

.r 

2S6/3S6 Version 3.04 


Revised Drive Tables, EGA & VGA Support 

Authorized AWARD Distributor 


1-800-423-3400 or ( 412) 782-0384 

KOMPUTERWERK, INC. 
.. 

S51 Parkview Blvd., Pittsburgh, PA 15215 

Inquiry 640. 

Wholesale PC Parts 
• 2S6 6n2mhz AT Baby Motherboard ..... $199 
• 1.2 High Density Floppy .... . ....... ... $7.1 

• 1200b Modem, Internal. ............... $49 

• IBM Compatible Mouse, Serial. ... ..... $34 
Authorized Mark V distributor of IBM Compatibles 


Prices starting at $299 


Micro N.W. Distributors 
22043 68th Ave. South, Kent, WA98032 

Call: 206-859-9210 

Inquiry 641. 

Apple • Service Parts 

• Accessories • Systems • 


BUY * SELL * TRADE 

PRE-OWNED Electronics, Inc. 


30 Clematis Avenue, Waltham, MA 02154r 
800- 274-534 3 FAX 617-891-3556 

Service Centers and Dealers welcome 

Inquiry 642. 
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HARDWARE/ ADD-ONS 

The World's First Highest Density Module! 
18 Meg on the smallest surface 
Organization: 2x1024Kx9 bit 
Package: OIL 64 pin Jedec-Standard 
Technology: CMOS. hybrid, 18xHMS1100JP-10 
Compatibility: With two Hitachi HB56A 19-10 
Suitable for extension of basic memo1y 
For more information please write or call: 

TermoTrol Corp. 
1888 Centu1y Park East, Suite 1900. L.A. CA 90067 

Tel: 213 284-3242 

Inquiry 643. 

HARDWARE/COPROCESSOR 

DIGITAL SIGNAL PROCESSOR 
DSP products for the IBM PC/XT/AT based on the Tl 
TMS32010 and TMS320C25. Designed for applications 
in communications, instrumentation, speech, and 
numeric processing. Offered with 12 bit 110 KHz ND 
and DIA and continuous to disk data acquisition & 
playback option. $650 and up. 

DALANCO SPRY 
S9 Westland Ave., Rochester, NY 1461S 

(71 6 ) 473-3610 

Inquiry 644. 

SC/FOX"'PARALLEL COPROCESSOR 
PCIXT/AT/386 plU9'<> boarn v.ith Rllth softwate. 10 !IFS opera.. 
tion, up to 50 MIPS burst 64Kto 1M bylememory. Uses Harris 
RTX 2000"' RISC real-time CPU with t~le multiply, 1-cycte 
14-priofity interrupts, two 256-word staclti, ttuee 16-bit timer/ 
COl.llters, 16-bit ilo bus. Ideal for real-time control, signal and 
image processing, and multiple boatt1 operation. From $2,295. 

Optional SC/FOX Single Boa1d Compurer ll'Brsion for stand· 
alone operation. Eurocard size with software, starting Bf 
$1,495. 

SILICON COMPOSERS, INC. (415J 322-8763 
210 California Ave., Suite K, Palo Alto, CA 94306 

Inquiry 645 . 


IBM SOFTWARE 


IBM* SOFTWARE NEW VERSION 
SAVE UP TO 65%, Quantity Limited 


First come, First served, VISA/MC/check 

COBOL V2.0 ... $295 Prof. FORTRAN Vt3 .$250 

C compiler ......... $195 Macro assembler V2.0 .. $75 

BASIC Compiler V2.0 .$95 BASIC Ref. V3.2 . . .$25 

LAN Program V1.2 .... $75 Plotting System . . . $150 


The Computer Place, Inc. 
301-330-6016 Fax 301-926-3415 

'IBM is tradema1k of International Business Machine 

Inquiry 646. 


INVENTORY MANAGEMENT 


STOCK-MASTER 4.0 
Commerclal grade Inventory management 

• Supports all 1~ottware •t ~l~~r'§t~~Us Reporting 
transaction types • ActiVity History Analysis 

•Trend Analysis • Bill al Materials 
• Quality Control • Purchase Order Writing 
• Multiple Locations • Order Entry 
• Purchase Order Tracking • Material Requirements 
• Open Order Reporting • On Line Inquiry 
• Serial/Lot # Tracking 

Applied Micro Business Systems, Inc. 
1n.F AiV8fSlde Ave.. Newport Beach, CA 92663 114·759·0582 

Inquiry 647. 

dFELLER Inventory 
Business nventory programs written in modifiable dBASE 
source code. 

dFELLER Inventory $150.00 

Requires dBASE II or Ill, PC-DOS/CPM 


dFELLER Plus $200.00 

with History and Purchase Orders 


Requires dBASE Ill or dBASE Ill Plus (For Stockrooms) 


Feller Associates 

550 CR PPA, Route 3, Ishpeming, Ml 49S49 


(906) 486-6024 

Inquiry 648. 

l..APTOP COMPUTERS 

LAPTOP SPECIALS 
'TOSHIBA • Zenith • NEC • SHARP LAP'JOPS 
• Hard drives for Tandy 1~ LT & Toshi~a 1)00+ 
• AFFORDABLE 51/•" or 3'h'' DRIVE UNITS for 
LAP'TOPS & DESKTOPS • DICONIX PRINTERS • 
768 card for T1000 • 2400 BAUD MODEMS for Lap­
tops • Fast reliable and friendly service. For IJ:m Pric­
ing call World wide sales 

COMPUTER OPTIONS UNLIMITED 
201-469-7678 [7 Days, 9 am-10 pm Eastern time) 

Inquiry 649. 

Laptop Connection 
2PC - T HE Fiie Tranater Utlllty 

• 1.ap 10 t.ap, t.ap to Desk • Desk lo Desk, PC to PC 
• Super Easy to Use ' No lnslallation Required 
• Breaks the "Br~dge.Unk" Price Barrier ' 115 t( Baud 

$55 w/unlversal cable, $45 w/o cable 
See Jan. 89 lssue-''What's New" Column-p.94 ' 

PLUS . .. .Quality Cables at FAIR Prices: 
·Null Modem (6') ... S12 • Centronics (6') . ... . S12 
• Kbd Ed {61 . .. ... .S12 ·Mon Ext (6') ... . ... $12 

• Par Print (8') . . •. .. S10 • Serial (6') ........ .S'IO 

MANY MORE CA.Bl.ES ..WAIL.ABLE. Mac & PC (VISA MC) 

Thompson Computlng-587 F N.Ventu Park A;., Ste. 306. 

Newbury Par~ CA 91320, (805) 498-7653 FAA (805) 499-B104 


Inquiry 650. 

LAPTOP PERIPHERALS 

LAPTOP BACKLIGHTS 
Factory Installed • 90 Day Warranty J ­

Toshiba, Amstrad, Sanyo, DG, 


Kaypro, IBM, HP, etc. $295 

The Portable Peripherals People 

Axonix Corporation 
(801) 466-9797 

Inquiry 651. 

MAILING LIST PROGRAMS 

YOURS FREE! 
"How to Manage Your Mailing List" ArcLisf$ & AccuMail"' are 

t¥.O PCJINQrliJ programs for yoll'" BM or compalible PC: 
• Duplicate Recognition 
• Postal Discount Presorts 
• Label Design & Printing 
• Carrier Route and Zip+4 Insertion 
• Address Correction 
• dBase<& Gompatible 

Call 800-368-5806 for a FREE GUIDE 
Group 1 Sof tware, Inc. 


6404 Ivy Lane, Dept. BIT-5, Greenbelt, MD 20n0-1400 


Inquiry 652. 

MEDICAL 

XL1 Practice Management System 
Insurance claims-paper & eledronic 
Patienl data & recall information 
Super bills & statements 
Full financial reponing 
Mulliple physicians & work station suppor1 
Gusto'mer support lines 
90 Day trial perio'd 

Total Package Only $1995.00 

Practice Management Systems, Inc. 
P.O. Box 23723, Columbia, SC 29224 

1-800-521-7217 

Inquiry 653. 


MEMORY CHIPS 


MEMORY CHIPS 

41256-15-12-10 ........... Call 51000 (1 Mag) .. ... Call 

4164·15 . . . . . . Call 51258 for Compaq 386 . Call 

4164-12 . . . Call 8087-3-2 . . .. Call 

41128 Piggy Back for fJ ..Call 80287.S-S--.:J .. ... Calf 

41484-12 (64Kx4). . Call 80387 .... . .... Call 

414256 (256Kx4) . . .. .. Call NEC.\1-20-8. .Call 

2764,27128,27256,27512 . - Call Mouse . ............ . Call 


Prices subject to c:han99 

ESSKAY 718·353-3353 
Inquiry 654. 

r 

http:CA.Bl.ES
http:Column-p.94


· MEMORY CHIPS 

D-RAMS 
NEW AND PULLS AT LOW COST 
WE ALSO SELL SIPPS, ZIPS, 
SIMS AND OTHER MODULES. 

SPECIAL 256-15P $7.95 
ITC CORP. 2630 Walnut Ave., Suite E, Tustin CA 92680 , 

(714) 730·1121 FAX: (714) 730-3837 

Inquiry 655. 

MIDI 

LAPTOP PS/2 PC/XT/AT 
MIDIATOR*, Music interlace with Serial VO, MIDI In, MIDI 
Out, & Real.:fime clock. Connecls any PC compa tibia 
RS-232 Port without exl. p!'.l'MW, card slot, By.item mOde. Soft­
wwe: KEEnote-16 mulli·track record/play, edit, save/load, 
more. MonKEE manages MIDI data. Separately $219.85. In­
troductory Special-ALL for $129.95 +5.00 S&H USA. MC, 
VISA. COD. Check (tO days). TX res. add 7.5% tax. 

KEE • Key Electronic Enterprises • KEE 
9112 Hwy. 80 W., Suite 221·8, Fon Worth, TX 76116 

Order 1-BOO·KEE·MIDI Tech (817) 560·1912 

Inquiry 656. 

OBJECT ORIENTED TOOLS 

OBJECT ORIENTED TOOLKIT 
TRIPLE your productivity with Complete C" 

Tul only C object oriented development utility with 
precompiler, foundation classes (source code included), 
make, integrated debugger, documentation generator, 
profiler, streamliner, and full technical support. 

Introductory Price: $269 

Complete Computer Corporation 
111 West 57th St., NY, NY 10019 

212-582-2635 

Inquiry 657. 


PROGRAMMERS TOOLS 


Menu Creator™ $99.95 
A· program generator for menu-driven user interface. Edit 

~=~~~~eda'r:·i~:~a~:i: ~sU~t~SI= ~tiJ;'c7 ~e~°e;. 
cellent for complex menu systems. Capable of handling com­
mand trees with hundreds of menu items. Mouse support 
and context.sensitive help. FORTRAN, PASCAL, C, BASIC 
supported. 

Call your dealer 

Forlreeulilitysottware con1ac1: Avanpro Corp. 
P.O. Box 969, Pacific Palisades, CA 90272 

(213) 454-3866 

Inquiry 658. 

TLIB™ 4.2 Version Control 
"TLIB" is a great system" - PC Tech Journal 3/88. 
Full-featured configuration mgmt for software profes­
sionals. All versions of your code instantly available. Very 
compact. only changes are stored. Check-in/out locks, 
revision merge, branching, more. Mainframe deltas for 
Pansophlc, ADn, IBM, Unisys. Only $99.95 + S&H, 
or 5-station LAN $299.95 + S&H. VISA/MC 

BURTON SYSTEMS SOFTWARE 
PO. Box 4156, Cary, NC 27519 (919) 856·0475 

Inquiry 659. 

Have Same 'C' Source for UNIX and DOS 
D·ISAM-Unix standard indexed file management library for 
UNIX DOS and NETWORKS. Manages al locking. UNIX/ 
DOS source $595 (for both), DOS libs· $145. 

'W'-Character win owing with COLORS, Line Graphics, 
Bells and more. Yoo need not modify DOS code to work WELL 
on any UNIX terminal. UNIX/DOS source $295 (for both), 
DOS libs• $95. 

BYTE DESIGNS 
P.O. Box F195-76, Blaine, WA 98230 

1·800-663-8547 or (604) 278-5200 
"(DOS lll:ls s~sllsble for Microsoft or Bollsnd 'C' compilers) 

Inquiry 660. 

PROGRAMMERS TOOLS 

Async Executive"' & Tutorial 
Interrupt driven transmit & receive. Suppone up to eight po11s. Buf. 
fared 110 to 64K. 50 to 192008PS. XONJXOFF. DTE/OCE. Modem 
controls. Transfer characters or blocks. Millisecond timing. Univer­
sal language interface. BIOS/DOS e:iitens!oncapabllllies. XMODEM 
wlCRC. 200+ page comprehensive manual. Sample programs In· 
elude a spooler written in C. For IBM PC/XTIAT & all compallbles. 
Soflware Developer's Kit: $595. 

Shipping SS. Canada $10. Foreign $15 
CA residents add 6% tax. Checks/MO only. 

CIRRUS SOFTWARE, INC. 
ro . Box 51924, Dept. B., Palo Alto, CA 94303 

(415) 949-1470 

Inquiry 661. 

"C" WINDOWING $49.95 
MS-DOS virtual screen library. Unlimited text windows. 
100+ functions/macros. Move, resize, hide, pop·up, edit, 
etc. Attributes, tabs, scroll/alignment bars. K&R print, 
raw/processed 110, cursor mgmt. Easy to use. Excellent 
doc. NJ add 6%. $3.00 S&H. 15 day$ back. Check or 
money order. Specify compiler (Microsoft. lattice, 
Turbo). Allow 2-4 wks. Write: 

Commonwealth Data Systems, Inc. 
P.O. Box 568. Lincrott. NJ 07738 

Inquiry 662. 

DEVELOPMENT TOOLS 
Professional Prograrrmers Extender: Standard 
Mac interface, lists, printing, graphics, tiling. 
Extender GraphPac: Quality color graphs. Line, 
bar, semi-log, customizable symbols. 

INVENTION Software iii 

(313) 996-8108 

Inquiry 663. 

CREATIVE INTERFACE TOOLS 

for Borland Language Users 


Create graphic mouse cursors, symbols, bit-mapped 

character sets, and dynamic, sell-calculating menus in text 

or graphics. Control program flow with keyboard or mouse. 

Supports Turbo C, Turbo Pascal, Turbo Prolog and Turbo 

Basic. Three features, one price. 

$69.95 
1-800-622-8366 

Maxx Data Systems, Inc. 
1126 S. Cedar Ridge, Suite 115, Duncanville, TX 75137 

Inquiry 664. 

TURBO PLUS $149.95 
Programming tools for Turbo Pascal 5 .0 Sciean Paintar. 


Code Gem:uator. f!O Fields, Dynamic Menus, 


Programming Unit Ubraries, Sample Programs, 

280 Page Illustrated Manual. 60 ~y Satisfaction 


Guarantee/ Brochures & Demo Oskettas avail. 

Highly FB'>'Orable Reviews/ IBM & Compatibles. 


I Nostradamus Inc. 
PO. Box 9252, Salt Lake City, UT 84109 

(801) 487·9662 

Inquiry 665. 

.... 
Get INSIDE! 

The best PC software performance tool ls now better than 
ever with source line timing, caller timing and arbitrary event 
timing-arr with microsecond aCCl.l'acy and without source 
modification. The expanded DOS analysis mode Identifies 
1/0 bottlenecks. $125 
Call today for a free brochure and the latest list of supported 
compilers. 30·day guarantee. VISAIMC/COD 

Paradiam Systems 
PO. Box 152, Milford, MA 01757 

(800) 537.5043 In MA: (508) 478·0499 

PROGRAMMERS TOOLS 

FREE BUYER'S GUIDE 
Programmer's Connection is an independent dealer 
representing more than 300 manufacturers with over 
BOO software products for IBM personal computers and 
compatibles. We have serviced the professional pro­
grammer since 1984 by offering sound advice and low 
prices. Call or write today to receive your FREE com­
prehensive Buyer's Guide. 

Programmer's Connection US 800·336·1166 
7249 Whipple Ave. NW Canada 800·225-1166 
North Canton, OH 44720 International 216-494-3781 

Inquiry 667. 

'C' DOCUMENTATION TOOLS 
• CCAU. $59 CreBles graphic-tree of calleOca\led structures, 

and files-vs-procedure table-of-contents 

• ~~~r~ ~~~~ga~:f/~;i~~~~~jd~en~~~~ la each pro. 

• C-LIST $39 List. action-diagram, reformat programs 
• C-REF $49 Locallgloballparameler cross reference 
• SPECIAL $149 All 4 plus integra!ed C-DOC version 

SOFTWARE BLACKSMITHS INC. 
6064 St. Ives Way, Mississauga, ONT Canada LSN·4M1 

(416) 858-4466 

Inquiry 668. 

PUBLIC DOMAIN O 

$3.00 SOFTWARE FOR IBM PC 
Hundreds to choose from, wordprocessors, 
databases, spreadsheets, games, lotto, com­
municalions, business, music, bible, art, education, 
language and useful utilities for making your com­
puler easier to learn. Most programs have 
documentation on the disk. 

Free 125 page catalog. 
, BEST BITS & BYTES 

P.O. Box 8245, Oept-B, Van Nuys, CA 91409 
In CA: (818) 764-9503 800-245-BYTE 

Inquiry 669. 

$1 per DISK SALE 
20 TOP IBM PC PD/SW DISKS 

(360K) ONLY $20 + $3 S&H 


QubeCalc, EDRAW, AutoMenu, Math Tutor, PC-DOS Help, 

Baker's Dozen, Languages, EZ-Form, PC·Style, PackDisk, 

PC-Stock, KldGames, Best Games, Home Inventory, PC. 

Outline, Form Letters, lmagePrint, SideWriter, PC·Prompl, 

Best Utilities. 

BRIGHT FUTURES INCORPORATED 
PO. Box 1030, East Windsor. CT 060BB 

FREE CATALOG ($1.25 per disk) 

Inquiry 670. 

FREE SOFTWARE 
BEST OF PUBLIC DOMAIN 

& SHAREWARE. 
I Carefully selected and 


edited programs for l.B.M. 

Send S.A.S.E. for free catalog. 


C.C.S., Inc. Dept. B1 
P.O. Box 312, Lafayette Hill, PA 19444 

Inquiry 671. 

FREE CATALOG 
PUBLIC DOMAINISHAREWARE 

• 400 IBM PC & compatibles disks • 
200 Amiga disks • 125 Atari ST disks 

PC disks as low as $1.25 each, Amiga & ST as low as $1.60 
eachl Rent or buy. Free shipping/ Call toll lree, write or cir­
cle reader service for FREE BIG C6iTALOG wUh lull descrip ­
tions. Please specify computer-48 IY. tumaroundl 

Computer Solutions 

PO. Box 354-Dept. B. Mason, Michigan 4BB54 


1-SOQ.874·9375 (M-F 10-8 EST) 1·517·628·2943 


Inquiry 672. 
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PUBLIC DOMAIN 

•CLIP ART •GAMES 
• GRAPHICS •TRAVEL 
• LASER FONTS • AUDIONIDEO 
•CAD • SECURITY 
• ELECTRONICS '• EDUCATION 

For FREE CATALOG write to: 

CWI Information Services 
P.O. BOX 4851, Anaheim, CA 92803 

Or telephone (714) 879-7917 24 HOURS! 

Inquiry 673. 

RENT SOFTWARE $1/DISK 
Rent Public Domain and User Supported Software 
for $1 per diskfull or we'I copy. IBM (31/2" also), 
Apple, C-64, Sanyo 550 and Mac. Sampler $3. 
VISA/MC. 24 hr. info/order line. (619) 941-3244 or 
send #10 SASE (specify computer) Money Back 
Guarantee! 

FutureSystems 
Box 3040 (T), Vista, CA 92083 

office: 10-6 PSTMon.Sat. (619) 941-9761 

Inquiry 674. 

PUBLIC DOMAIN 
SHAREWARE 

1ooo·s Highest 
OF SELECTIONS Quality 

PD SOFTWAREHOUSE 
CALL FOR A 

FREE CATALOG 
1-800-548-7360 

Inquiry 675. 

World's Largest Software Library 
Thousands of powerful programs 

for IBM/PC, XT, AT (3.5 format available) and 
Apple lie, GS. Items including Business, 
CAD, Education, Games, and Religion. Free 
catalog sent to you by Airmail, specify '..OUr 
computer type, write: 

RELIANT 
dept-byte, P.O. Box 33610, Sheungwan, Hong Kong 

Inquiry 676. 

FREE IBM SOFTWARE 
FREE CATALOG also contains SHAREWARE. SY• 
and 31'2-inch. All categories. ENGINEERING, CAD, 
DESKTOP PUBLISHING, LANGUAGES, 
UTILITIES, BUSINESS, GRAPHICS, SPREAD­
SHEETS, WORD PROCESSORS, CHURCH, 
MEDICAL, HEALTH, EDUCATION, HOME. 

SECTOR SYSTEMS COMPANY, INC. 
Dept B-5, 4'16 Ocean Avenue, Marblehead, MA 01945 

(617) 639-2625 

Inquiry 677. 

FREE CATALOG 
$1 IBM SOFTWARE 

For your free 32 page Master Edition 
catalog featuring the best of IBM Shareware 
from just $1 each, call or write today! 

1-800-338-2118 
SOFSOURCE 


Box 828, East Lans ing, Ml 48826 


Inquiry 678. 
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PUBLIC DOMAIN 

FREE SOFTWARE CATALOG 
Low as $1.20/disk 

I I Over 100 0 quality IB M software 

On 5.25" and 3.5" format 


From outside U.S.A.. except Canada, 

please send US $2.00 refundable with order. 


For fast service, write to 


SC>FTSHC>PPEII P.O. BOX 709, Ann Arbor, M148105 
(313) 763-8721 

Inquiry 679. 

FREE SOFTWARE 
We send you 15-20 new IBM programs a month on 5 
disks-FREEi You pay only $5. shipping/handling. An­
nual membership reg. $29.95. Join today for only $9.95 
and we'll send you over 30 programs on 10 disks as a 
bonus-FREE! No gimmicks-no catches! 

toll free BOO 669-2669 ext 348 

SOFTWARE of the MONTH CLUB 
wa take vlsa/mastarcard/amax 

1--~~~~~~~~~~~~---1

Inquiry 680. 

16 and 32 BIT MICROS 
EDUCATIONAL TRAINING SYSTEMS in a notebook 
with power supply - for the Motorola 68000/68020/ 
68881. TMS32010 DSP, lnlel 8086/B087. fV0-0/A Con­
verlors, cross assemblers, serial interfaces with soft­
ware, complete systems, documentation, schematic, 
operating system, cables, Starting Prices - $230.00 

Phone URDA, Inc. 
1-800-338-0517 

Inquiry 681. 

SECURITY 

EVERLOCK COPY PROTECTION
* Thwarts ALL Bit-copy Software
* Protect any COM/EXE v{O Source changes* Sh-Ut down Debug Tracing & Disassemblers* Install to Floppy, Hard Disk , O( LAN
* Remolely reset Program Jnslall-Counl, Expire­


Date or #Executes 


* No d~~rap:~ ~n8dd~o~e~?$~~u5g~ up. Free Info. .J 
Az-Tech Software, Inc. 

305 East Franklin, Richmond, MO 64085 

(800) 227-0644 FAX : 1:m~:~~ 
Inquiry 682. 

THE ULTIMATE COPY PROTECTION 
• Complelely Menu Driven 
• Defeats all Hardware/Soltwate Copiers Quite 
• No Source Code Changes Simply 
• Multiple Layering The Best 
• No Damaged Media miiy To 
• Full Hard Disk Suppo11 Protect 
• Unlimited Metering Your VB/uable 
• FREE Demo Disk Software Investment 
STOPCOPY" $325" STOPCOPV PLUS" $450" 

BBi COMPUTER SYSTEMS® (301) 8n-1094 
14!05 Herilage La .. Silv6f Spring, MD 20906 FAX: (301) 460·7545 

Inquiry 683. 

BIT-LOCK® SECURITY 
Piracy SURVIVAL 5 YEARS proves effectiveness of 
powerful multilayered security. Rapid decryption 
algorithms. Reliable/small port transparent security 
device. PARALLEL or SERIAL port. Complemented by 
economical KEY-LOK"' and multifeatured COMPlJ­
LOCK"' including countdown, timeout, data encryption, 
and mu!Uproduct protection. 

MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle, Littleton, CO B0122 

(303) 922·6410/770·1863 

Inquiry 684. 

1 

i 

SECURITY 

COPY PROTECTION 
T ~ ;~~:~;ar~a:~~~ ~~~:~~~nm:~a~!~r~~urd~Re~~ 
DISKETIE inlroduceS)'Outo SuperL.ock..-invisible copy pro· 
tection for IBM-PC (and compatib les) and Macintosh. 
• Hard disk support • No source code changes 
• Customized versions • LAN suppo1t 

• New upgrades available 

(408) 773-9680 


S OFTGUARD SYSTEMS, INC. 

710 Lakeway, Suilo 200, Sunnvvalo, CA 94086 

FAX (40e) 7T.l-1405 

Inquiry 685. 

SOFTWARE/ACCOUNTING 

PC TIME CLOCK 
Autonme is an Employee Management System that 
alows you to turn any PC nto an Electronic Time 
Clock. AutoTime provides Time & Attendance, Job 
Costing, Payroll Interface, and Labor Distribution 
reporting. Network compatible. Prices start at $495. 
Other Business Products: Network FAX, Absence 
Call·ln, db-EDI. 

Chase Technologles 
1617 Kingman Ave., San Jose, CA 95128 

(408) 998-2917 

Inquiry 686. 

dBASE BUSINESS TOOLS 
• GENERAL LEDGER • PURCH ORD/INVNlORY 
• ORDER ENTRY •ACCOUNTS RECVABLE 
• JOB COSTING • JOB ESTIMATING 
• BILL OF MATLS • SALES ANALYSIS 
•PAYROLL 	 • ACCOUNTS PAYABLE 

$99 ea. + S&H 

dATAMAR SYSTEMS Cred. Card-Check-COD 
4876-B Santa Monica Ave 
San Diego, CA 92107 ( 619) 223-3344 

Inquiry 687. 

SOFTWARE/BASIC 

Save time, money, & brain cells! 
QulckWlndowa Advanced user-interface library supporls 

:~d=,9~:;~~Sd;;~~h~~·~~'. ~~s:~1~,~~:·, For 
QulckComm communications library supports up to 16 

comm ports, Hayes modems. xmodem and ymodem file 
transfer, and more. All interrupt driven. Easy to use! 

Each library wrillen in assembly and comes with complete 
manual. $139 each. For Microsoft QuickBasic or BASCOM . 

Software lnterohase, Inc. 
5 Bradley Street, Suite 106, 'F'rovidence, Al 02908 

(401) 274-5465 Call now for FREE terminal/demo program. 
Fax # 401-272-127.1 

Inquiry 688. 

SOFTWARE/BUSINESS 

DATA ENTRY SYSTEM 
Heads-down data entry with two-pass verification 
for the IBM PS/2-PC/XT/AT & compatibles. Features 
include: Auto dup/skip, verify bypass, range checls, 
table lookups, a complete edit language. Fully 
menu driven. Price $395 

Call for our free 30 day t rial period. 

COMPUTER KEYES 
21929 Makah Rd., Woodway, WA 98020 

Tel: 206177&6443 USA: 800/356-0203 Fax : 2061776­ 7210 

BLP88-LP w/BOUNDED VARIABLES 
A general-purpose sys1om similar to LP88 for solving linear p<o­

~":1~g1:~~i~~J0el~~7~~~rts~~dp=~su:?i~~~7,~ufud~ 
Pascal units. BLPBB roads/Writ es LOTUS worksheets. Use 

fu!~g~;i~!!'r:1!.ra~:t'~~c~=Ji~~~~ah~ 
~~~~~~~f~=~io~fi~!i°Uo~S~°,:i!~r,nf~~~:i~o~~~~o~'. 
sensitivity analysis. $149 Mt\ manual and BOB7 suppo1t. $299 with 
Turbo Pascal units. 

Eastern Software Products, Inc. 
P.O. Box 15328, Alexandria, VA 22309 

(703) 360-7600 

Inquiry 689. 



SOFTWARE/BUSINESS 

LOW COST/HIGH QUALITY 
Established, Powerful, Complete, Business 
Management Software Systems. Point-of-Sale/In­
ventory Control "SALES-PRO", Service and Repair, 
Video/Rental Store Management, Church Manage­
ment, Accounting and Many more starting at $39. 
For IBM PC Compatibles and the Atari ST. 

HI-TECH ADVISERS 
P.O. BOX 7524, Winter Haven, FL 33883·7524 

1-800-882-4310 Florida (813) 294-1885 

Inquiry 690. 

SOFTWARE/CBASIC 

CBASIC ENHANCEMENTS 
We carry CB86, many enhancements to it, and MB86 
(the best Cbasic to C available). MB86 is faster and more 
robust than CBB6 itself with 1000/o conversion. Can be 
used as a replacement for CB86 with no knowledge of 
C. Limited free sample conversion avallable. We also 
have replacements for Access Manager and Display 
Manager. 

Minnow Bear Computers
P.O. Box 2233 Sta. A, Champaign, ll 61825·2233 

(217) 344-1113 Fax (217) 328-6127 

Inquiry 691. 

SOFTWARE/ENGINEERING 

DATA ACQUISITION ON MS·DOS AT·VME 
Our compiler ALLCON can handle software !or processes up to 100 
P.1.0 reg and 100 PLC funct ions and 500 110 In a realtime kernel. 
The system can be: A control, alarm. regulating and measuring 
system wllh llmechannels, peak, states, and supervision functions. 
lnlroduetion price: The first 100 orders ALLCON software and one Multif. 
cardwilh 16 AJ1 (t2 bit), t AJO. 16 on and 16 010 wilh daughterboards. 

$995.-for each CPU Ucenae 

~:," ALLregulator AB 
comp111er 415 09 Goteborg Sweden 

Fax 46 31434730 tel 46 31480180 agents wanted 

Inquiry 692. 

PRACTICAL 
ENGINEERING TOOLS 

Hobbyists - Sludenrs - Engineers 
CIRCUIT DESIGN - LOGIC SIMULATION 

FFT ANALYSIS - CIRCUIT ANALYSIS 


MATHEMATICS - PC/MSDOS 

VI SNMC 


ALL UNDER $50 - FREE CATALOG 

BSOFT Software (614) 491-0832 


444 Colton Ad ., Columbus, OH 43207 

Inquiry 693. 

Affordable Engineering Software 

FREE APPLICATION GUIDE & CATALOG 


Circuit Analysis • Root Locus • Thermal Analysis • Plot· 

ter Drivers • Engineering Graphics • Signal Processing 
• Active/Passive Filler Design • iansler Function/FFT 
Analysis • Logic Simulation • Microstrip Design • 
PC/MSDOS • Macintosh • VISNMC 

BY Engineering Professional Software 
2023 Chicago Ave., Suite B·13. Riverside, CA 92507 

(714) 781-0252 

Inquiry 694. 

Digital Control Intro $200 
Digital Filler Tutor $450 
Kalman Fitter Tutor $925 

Practical hands-on training courses that run on the 
IBM PC. Ideal alternative to text books, seminars, 
and university courses. FREE demo disk available. 

Engineering Tutorial Software 
22338 Lull Street, Canoga Park, Ca 91304 

(818) 716-0816 

Inquiry 695. 

SOFTWARE/ENGINEERING 

SIMULATION WITH GPSSIPC'" 
GPSS/PC"' is an IBM personal computer implementa­
tion of the popular mainframe simulation language 
GPSS. Graphics, animation and an extremely interac­
tive environment allow a totally new view of your simula­
tions. Simulate complex real-world systems with the 
most interactive and visual yet economical simulation 
software. 

MINUTEMAN Software 
P.O. Box 171/Y, Stow, Massachusetts, U.S.A. 

(508) R97·5662 ext. 540 (800) 223-1430 ext. 540 

Inquiry 696. 

Circuit Analysls - SPICE 
Non-linear DC & Transient; Linear AC. 

*Version 3B1 with BSIM, GaAs, JFET, 
MOSFET, BJT, diode, etc. models, screen 
graphics, improved speed and convergence. 

*PC Version 2G6 available at $95. 
Call, write, or check inquiry If for more info. 

Northern Valley Software 
28327 Aolhrock' Dr., Rancho Palos Yerdes, CA 90274 

(213) S41-36n 

Inquiry 697. 

ELECTRONIC TEMPLATES 
SCHEMATIC SYMBOLS 


In Macintosh MacPaint format. 

Hundreds of symbols Including: common components. 


TTL, CMOS, linear & more. 

Copy & Paste in seconds. 


$44.95 + $3 S/H (CAL residents add 6%) 


OASIS DESIGNS 
61159 El Coyote Ln ., Joshua Tree, CA 92252 

619-366-8570 

Inquiry 698. 

FREE ENGINEERING MAGAZINE 
Personal Engineering is a monthly magazine sent 
free of charge (USA only) to scientists/engineers 
who use PCs for technical applications. Topics 
each month include Instrumentation • Data 
Acq/Control • Design Automation . To receive a 
free sample issue and qualification form either cir­
cle below or send request on letterhead to: 

Personal Engineering Communications 
Box 300, Brookline, MA 02146 

nquiry 699. 

EC-Ace ANALOG CIRCUIT ANALYSIS 
You can afford to get started with EC-Ace, a subset of 
the pa.yerful ECA-2 circuit simulator. Includes all the 
basics and built-in graphics. 
• /JC., DC, Temperature, Transient 
• A lull 525 pg. E0.2 manual. 
• Interactive, twice as fast as SPICE. 

EC·Ace 2.31 IBM PC or Mac $145. 

Call 313·663·8810 for FREE DEMO 


Tatum Labs, Inc. 
1478 Mark Twain Ct., Ann Arbor, M 48103 

Inquiry 700. 

68HC11 SIMULATOR 
$95.00 

Test software written lor the 68HC11 on an IBM/PC/ 

"JCT/AT or 100% compatibles. Single stepping, trace 

mode, breakpoints, Interrupts, disassembler, EPROM 

simulation, much morel Tool for students and pro­

fessionals. CheckNisa/MC. 

FAX (604) 294-9996 Bro hure available 


WestShore Products 
22548 Kendrick Loop, Maple Ridge, B.C. Canada V2X 'Jt/'14 

(604) 291-1119 

Inquiry 701. 

SOFTWARE/FORECAST 
____F_O_R_E_C_A_ST--IN-G--~ \ 

PC/SIBYL™
The classic collection of business forecasting software. 
Fully revised & expanded: • 19 forecasting models 
• Faster • Easier to use • Full statistics • By Spyres 
Makridakis, internationally recogniJBd forecaster: Two disk 
set now 5495 plus $25 postage & handling: or $20 for 
demo disk (credited toward purchase). 

APPLIED DECISION SYSTEMS 
33 Hayden Ave., Lsxington, MA 021'7.3 

Call: (617) 861-7580 

Inquiry 702. 

SOFTWARE/FORTRAN 

EXPAND & EXTEND LIBS 
122 FORTRAN callable routines. EXPAND allow.; DOS 
compilers access ti LIM/EMS 32 or 4.0 expanded 
memory. EXTEND provides CGA, EGA, \GA, Hercules, 
HP, ilktronix, Auto AD DXF graphics, access ti 
BIOS/DOS functions plus additional utilities. EXPAND 
$119, EXTEND $149, both $218. 

DESIGN DECISIONS, INC. 
P.O. Box 12884, Pittsburgh, PA 15241 

(412) 941-4525 

Inquiry 703. 

FORTRAN77 PROGRAMMER'S ASSISTANTS 
FREE YOU FOR MORE CREATIVE WORK 

ASSISTANT 1-12 productivity tools (beautifier, checker, 
documenter, function maker, action chart, etc.) & a SOUfce lbrary 
with 300 essential subroutines. (MS-DOS) $245 
ASSISTANT 11-FOATRAN77-to-C translator with run-time 
library (source) & 4 C productivity tools. (MS-DOS) $475 demo 
$10. 30-day money back guarantee. ORDER NOWll 

MlcroTools 
1082 E. El Camino Real #5, Sunnyvale, CA 94087 

(408) 243-7688 

Inquiry 704. 

SOFTWARE/GEOLOGICAL 

GEOLOGICAL CATALOG 
Geological software for log plotting, griddinglcontoi..r­
ing, hydrology, digitizing, 3-0 solid modelling, syn­
thetic seismogram, fracture analysis, image process­
ing, scout ticket manager, over SO programs in 
catalog. Macintosh too! Please call, or write, for Free 
Catalog! 

RockWare, Inc. 
4251 Kipling St.. Suite 595, Wheat Ridge, C 0 60033 USA 

(303) 423-5645 

SOFTWARE/GRAPHICS 

PROFESSIONAL GRAPHICS FOR 

SCIENTISTS AND ENGINEERS 


PC/MSDOS • Macintosh 

FREE 48 page Catalog 


Linear/Log Scali~ • Graphs with era bil's • AUTO A.Dr • =~~g·· F~::i~~:~sB:i~~t:-::~~-~~sl~ 
• Curve fitting • Statistics • CGA, EGA & Hercules Compati­
ble. 40 pen plollers supported. 

BV Engineering Professional Software 
2023 Chicago Ave. , Suite 813, Riverside, CA 92507 

VISA/MC (l'14) 781-0252 

Inquiry 705. 

CADpacs 
Software Oevelopment Tools 
For CAO and Graphics P. r:Qgrammers 

• MArHpac • SPLINEpac • PL.Orpac 
• GEOMETRYpac • VIEWpac • SHAPEpac 
• MATAIXpac 

General 20 & 30 graphic and utility libraries for C. Each CAO­
pac includes complete C source code, programmers manual, 
and sample programs. $35 each CAOpac + $2 slh. 

DesTek, Inc. 
Design Technology 

P.O. Box i76, Kenmore, NY 14217 

Inquiry 706. 
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SOFTWARE/GRAPHICS 

Technical Report Graphics 
Edit data and graphics with EDTECH for $65 
- Database, worlsheel·s1yle dale editing 
- Technical X·Y plots from data ror reports 
- Graphics editing on screen, drawing, text 
- 180x180 dots/Inch output, 24-pln ptr req'd 
- Log axes, Greek, symbols, Lotus Imp/ex 

DIGITAL ANALYTICS 
P.O. Box 31430, Houston, TX 77231 

(713) 721-2069 

Inquiry 7fJ7. 

TilrboGeometry Ubrary 
Over 150 2&3 dimensional routines, Includes Intersections, 

Transformations, Equations, Hlddenlines, Perspective, 


~~~:,Sie':PC0!'n~ 1~~~~: ~~~5M~cf3~·2~~fu'r~ 
~~·c~~s~4~is0:JOO~~~~r~:,;-a:Os~~r~: 
MC, Chk, PO. 30 Day guarantee. 

Disk Software, Inc. 
2116 E. Arapaho Rd .. 11487, Richardson, TX 75081 

1·800·635·7760 
(214) 423-n88 FAX: 214.423.4455 

Inquiry 708. 

SEGS 2.0 
Scientific Engineering Graphics System 

• Logarithmic, Time/Date & Linear Axes. 

• Easy Curve Fitting and Data Smoothing. 

• 1-2-3 Interface & Numeric Spreadsheet. 

• Supports all Video & Device Standards. 

• 10 Curves with up to 8000 points each. 


Edmond Software, Inc. 

5900 Mosteller Dr. #1124 405·842·0558 

Oklahoma City, OK 73112 800·284·3381 


Inquiry 709. 

PEN PLOTTER EMULATOR 

FPLOT turns your dot matrix or laser printer into 

an HP pen plotter. Fast hi-res output. No jagged 

lines. Vary line width. color. Works with Autocad, 

Drafix, etc. Supports NEC P5/P6, IBM Proprinter, 

Epson LQ/FX, Toshiba, HP Laserjet. Her· 

cules/CGA/EGA/ VGA for preview. $64 check/m.o. 


FPLOT CORPORATION 
24-16 Steinway St., Suite 605, Astoria, NY 11103 

212-418-8469 

Inquiry 710. 

SCIENTIFIC POWER GRAPHICS 
HGraph - graphics library. 100+ dlNICe lndapendenl routines for PC,SUN, 
Mac, VAX. Supports most graphics adapters, printers &plott&11. links with 
FORTRAN, Pascal, C, Modula-2 & Basic. S119 
UGraph - graphics prasenlatlon program. No programming; use ~ur data 
or generate within. Special !unctions, FFT's, complex matrices. Designed 
for speed, e89e of use: tallOr to meet your n89dst $395 
Custom soltwa1e develo menl. 

HeartLand Software, Inc. 
''Scientific Software Specialists'' 


234 S.Franklln • Ames, IA 50010 USA 

• (515) 292-8216 • 


nquiry 711. 

~ 
I I 

GRAPHICS PRINTER SUPPORT 
AT LAST! Use lhe PrtSc key lo make quality scaled 
B&W or color reproduclions of your display on any 
do/ matrix, inkjet. or laser printer. GRAFPLUS sup­
p01ts all versions of PC or MS-DOS wilh IBM (incl. 
EGA, VGA), Tecmar, and Hercules graphics boards. 
$49.95. 

Jewell Technologies, Inc. 
4740 44th Ave. SN, Seattle, WA 98116 

800-628-2828 x 527 (206) 937-1081 
Inquiry 712. 
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SOFTWARE/GRAPHICS 

FORTRAN PROGRAMMER? 
Now you can cell 2-Dand3·D graphics routines within your 
FORTRAN program. 

GRAFMATIC: screen routines $135. 
PLOTMA TIC: ploller driver 135. 
PAINTMATIC: printer driver 135. 

For the IBM PC, XT, AT & compatibles. We support a 
variety of compilers, graphics bds., plotters and printers. 

MICROCOMPATIBLES 
301 Prelude Dr., Dept. B, Silver Spring, MD 20901 USA 

(301) 593-0683 

Inquiry 713. 

GRAPHIC TOOLS LIBRARY 
NOVA XGLIB: High speed. WinOOw/ lewporl, arcs, splines, 
figure fill, paint, borders, text scaleloflenValign, bitmap; bitblt, 
pens, keyboard, mouse, image capture. Over ~SO functions. 
$75, PC_VOi: Includes Segment, virtual mem. $395. Both 
products ANSI CGI compatible. drivers for printer, plolter, 
HP laser. CGAJEGAJVGA. For most "C" compilers, MS FOR· 
TRAN, QulckBASIC. Demos, manual. 

NOVA, INC. 
P.O. BOX 68976, Schaumburg, IL 60168 

312·882·4111 

Inquiry 714. 

AMAZING GRAPHICS MADE SIMPLE! 
Announcing Axum, the first truly sophisticated technical 
graphics and analysis program for PCs. 

• publ ication-quality color, 20 & 30 
• Import Lotus/dB/etc, export to WP/PgMaker ~ 
• analyze, explore, display, customize 
• intuitive menus, online help, interactive 

- 60 dB)' money back guarantee -
TrlMetrlx, Inc. (BOO) 548-5653 ext 063 
444 NE Ravenna #210-BY (206) 527-1610 in 'NA 
Seattle, WA 96,,5 (206) 547·0236 F/>!Jf. 

SOFTWARE/HUMOR 

THE HUMOR PROCESSOR 
See " What's New" pg BB, BYTE November, 1988 

The Humor Processor Is aserious tool for creating Jokes. Per1ec1 
for speech-writers, managers, & would·be comedians. Extensive 
cross·relerenceddatabese, pull-down menus. $49.95 Call for info 
& free "How Not to Tell a Joke" Tip Sheet. 

Responsive Software 
1901 Tunnel Rd., Berkeley, CA 94705I 

• 1-800-669-4611 • 

Inquiry 715. 

SOFTWARE/INVESTMENT 

Compare over 1,300 Mutual Funds with Business Week's Mutual 
Fund Scoraboard and your IBM PC or compatible. Use simple menu 
commends to search and sort on over 25 information fields. No ad­
ditional software required. Data transports easily to Lotus 1-2-3. 
Search, tolal, a'l9fege, rank, display and print rep01111-et the touch 
of a keyl 

Olly Sfl9.95 eaeh lor an Equity or Filled Income DiSlcane 

$199.95 per subscriiption lor either the EQutty or Fixed Income version 


$311UO far a subseriiplion to both WfSions (a savings of 1801) 

Order now or receive more lnformallon by calling 1·800·553·3575 

(In Illinois, call 1-312-250-9292) 

orw• i1e10: Business Week Diskettes 
P.O. Box 621, Elk Grove, IL 60009 

Inquiry 716. 

STOCKS OPTIONS FUTURES 
liJrn Yois PC Into A 

MARKET QUOTATION MONITOR 
85 page book cowrs salellile and radio data reception of 
financial news and quotes for your PC, $19 (includes demo 
diskette). Free informative catalog of 

• Data recei ers and kits 
• Quote processing and display software 
• Descrambling soltware utilities 

303·223·2120 $2 Shipping & Handttng 
DATArx 

111 E. Drake Rd, Suite 7041, Fort Collins, CO 80525 

Inquiry 717. 

SOFTWARE/LANGUAGES 

FORTH with DRUMA FORTH-83 

BrHk the 84K barrier without epeed/ep•c• penalty. 

W.11 dHlgned, ettr•cllvely priced. '83 Sblnd•rd. 

• 1Mb+ automated memory management 
• On-line documentation, ASCII/block files 
• Many powerful and useful features 
• Other products: windows, modules, profiler 
• 	IBM PC/XTIAT & all compatibles 


Write or call tor FREE example diskette. 


DRUMA INC. 
6448 Hwy. 290 East E103, Austin, TX 78723 


Orders: 512·323·0403 BBoard: 512·323·2402 


Inquiry 718. 

FORTRAN for Macintosh 
Language Systems FORTRAN is a full-featured FOR· 
TRAN 77 compiler integated w/Wf'W. Full ANSI FOR· 
TRAN 77 plus VAX-type extensions. SANE numerical 
calculations & data types incl. COMPLEX'16. 68000, 
68020 and 68881 object code. Arrays greater than 32K. 
Link with Pascal, C, MacApp. $359 w/MPW via air. 
MCNISNCheck. MAC+, SE, Mac II. HD req. 

Language Systems Corp. 
441 Carlisle Ori e, Herndon, \A 22070 

(703) 478-0181 

Inquiry 719. 


SOFTWARE/MATHEMATICS 


MATH EDITING FOR THE PC 

x' = E « [x ,,. (")] + ( I l F ds ) 
I k-0 k k '.la ± fJX 

• MathEdit constructs math equations to be inserted into 
WordPerfect and TeX documents. 

• 	User-friendly interface-no new word processor needs 
to be learned 

• MathEdit-$149 
50 McMiHen /we .. Sulle 100 K-TAL.K Columbus. Ohio 43201 

COMMUNICATIONS (614) 294·3535 

Inquiry 720. 

MATHEMATICIANS-ENGINEERS 
Have you ever seen functions of a complex 
variable? Would you like to really understand 
differential operators like div, grad and curl? 
How about a peek into the fourth dimension? 
Call or write for information on our latest PC 
and Macintosh software. 

Lascaux Graphics 
3220 Steuben /!w., Bronx, NY 10467 

(212) 654·7429 

Inquiry 721 . 

SOFTWARE/MUSIC 

COMPLETE MUSIC SELECTION 
Songwriters, arrangers, teachers and musicians. Explore 
the options of a MIDI set up. All computers supported 
with the largest selection of software and hardware for 
various applications. 

• Recording/Sequencing • Sound Editors 
• Publishing • Cables • Computer-Aided Composition 


• Education • lntelfaces • Voices 

Wrile for free catalog or call for free consultation. 


MIX BOOKSHELF 

6400 Hollis St.. #12, Emeryville, CA 94608 (415) 653-3307 


1·800·233-9604 


nquiry 722. 

The ENTER-fainer c11p Music & uu11tv 
300 Songs & Sound Effects • FUN & Educational! 


By far the biggest & best collection on the market for DOS 

machines. Play like a jukebox through your PC speaker or 

clip & distribute in your own programs. BASIC source code 

included-no royalties required. Info-packed 172-page 
manual. 5.25" or 3.5" disks. Requires BA IC 2.0 or later.., 
$29.95+$3.50 S&H MCNISAIMO. Money Back Guarantee! 

POI Music Software 
P.O. Box 18655, Boulder CO 80308 

(800) 727-4140 In Colorado (303) 440-4140 

Inquiry 723. 

http:29.95+$3.50


SOFTWARE/PACKAGING SOFTWARE/SCIENTIFIC SOFTWARE/SECURITY 

HARD TO FIND COMPUTER SUPPLIES FOR 
SOFTWARE DEVELOPERS &POWER USERS 
Cloth binders ti slipcases like IBM's. Vinyl binders, boxes, and 
folders in many sizes. IDis!O pages, envelopes, & labels. Low 
quantity imprinting. Bulk disks. Everything you need to bring 
~ur software to market. Disk and binder mailers. Much morel 
Low Prices! Fast service. Call or write for a FREE CATALOG. 

Anthropomorphic Systems, Limited 
376-8 E. Saint Charles Rd ., Lombard, IL 60148 

1-800-DEAL-NOW 312-629-5160 

Inquiry 724. 

SAVE SAVE SAVE SAVE 

LETS TALK LABELS 
We do disk labels (51/• " & 3'h) 


• Better • Faster • Cheaper • 

Because we specialize in disk labels. ..Let's Talk 


We also have Tyvek Sleeves 

Mailers • Binders • Vinyl Pages 


We are • complete software packaging seNlce. 


Hice & Associates 
9303 Cinclnnati·Columbus Ad .• West Chester, OH 45069 

513-m-0133 

Inquiry 725. 

SOFTWARE/PRINTER 

PRINTER GENIUS 

Powerful memory resident printer management • Con~ 

trol printer features from menus or wlthin documents 

• Print spool to disk files or memory• Background print 
•File& diredorybrO'NSe• Edit small text• and more .. 
• User friendly pop-up screens • 92 page manual • 
Preset for all printers • Completely flexible • PC 
MS-DOS • $89 + $4 S/H • VISA/MC 

Nor Software Inc. 

527 3rd Ave.. Suite 150, New York. NY 10016 


(212) 213·9118 

Inquiry 726. 

SOFTWARE/SCANNERS 

Optlcal Character Recognition 
Stop retyping: PC-OCR• soltware will convert typed or 
prnted pages into editat>e text files f0< )Qur v.o-d processor 
Wal<s wilh 1-f' Scan.£l Panasonic and mos! olher scan­
ners.Supplied with 18 popular fonts. User lrainable: you 
can teach PC·OCR• to read virtually any typestyle, incl. 
foregn tons. Propor~onal text. matiix printer output Xerox 
copies OK $385. CtieckNISA/MB/AmExp/COD 

Essex Publlshlng Co. 
P.O. Box 391, Cedar Grove, NJ 07009 

(201) 783-6940 

Inquiry 727. 

SOFTWARE/SCIENTIFIC 

CATA ACQUISITION & ANALYSIS ON PC'S 
•Free a1)91icalico assistance. Tel us aboUl)':)Ur OSP. prtc:eS3 control. fJJO 

or CIA ~ Our flllpert engineering staff wi ll~~ with a ~em 
solution to ftt )'\)Ur needs and budget. 

• AID & IEEE 488 boa.rd! from MettaBy!e, Scientific: Solutions and Na· 
lional Instruments. 

• Anatysls softWB.18 Including PRIME FACTOR FFT subroutine libra1y, 
FOURIER PERSPECTIVE II adl.oaneed I/near systems anal)$s. 

• Menu driven 60frMlre from lklhel. L.abocatory Technok)gies, Qttinn.CutliS.. 
and 	Goklen. ScientirleJengineering 2 & 30 graphics. 

See ''What's New" page BO, BYTE July, 1988 
LOW PRICES-Sddllctlon GUARANTEED 

ALLIGATOR TECHNOLOGIES 
P.Q Box~ Foun1ain Valley, CA 92708 

Tai. (714) 850-9984 FAX. (714) 850-9987 MCt ALLIGATOR 

Inquiry 728. 

POWERFUL EQN SOLVER 

RISK FREE $99 OFFER With Tep 10 Word Processor! 


"Simple to dlllerentlate or Integrate." SC.Soll 

Graph acrosa a1ngularltlea • Non Linear • Coop/Bd (singular~diff 


~ord~r~=r··~r:h:J:~n~u~~ d: 
• COMPL~I roots • Programning • ~predefinitions • 14 digit 
aocuracy • Mora • 'tlt!Y. """ 40 )'>Bnl" Em,.,, • MSOOS. 640KB, 
graphics card • CURVE"' 

CtlLL lOOAY • 801Hl48-5353 x100 
VISA/MC/COD/Check 

Curve Svstems lnternatlonal 
11693 San V!'cente Blvd., Suite 350, L.A.. CA 90049 

Inquiry 729. 

ChaoslNonllnear Dynamics 
Tools for Stuliying Mathematical and Experimental Sys/ems 
• Ordinary a"d Delay Differential Equation Solvers • Bifurcation 


Diagrams • 2· and 3.D Plotting, Sequential Magnification, 

Poincare Sections • Next Maximum, 1.0 & Circle Maps 


• Phase Portraits witJ1 Mu~pe lnta Concl1ions • s,edral An.'>ysis, 

Fractal Dimensions, Lyap!X!Ov Exponents 


DS:I $250.00 DS:ll $350.00 


DYNAMICAL SYSTEMS, INC. 

P.O. Bo< 35241, Tucson, AZ 85740, 602-825-1331 

Inquiry 730. 

C SCIENTIFIC LIBRARY 
Extensive library of matrix, mathematical, and statistical routines. 
Developed and documented lor use by technical specialists and C 
programme1s in research, education, engineering, and scientific ap­
pications. o..:ir SSO luod:ions, superior documentation-b.Jr -nanuals, 
including Tutorial Function Pages, and Example Programs. Includes 
Real and Complex inear Algebra, Eigen~ems. Differential Equa· 
lions, Ouadratllle, Smoolhing, Fi terilg and Prediction, MulliVMi"ate 
Stallslic:s, Mult>-Oirnensional (4Jlimizalion, Umr Programming, Curw 
Frttilg and I~ et $295 cilject on~ and $395 ~ C S<XJfCB 
coda 

EIGENWARE TECHNOLOGIES 
13090 La V~ta Dr.. Saratoga, CA 95070 (408) 867-1184 

Inquiry 731. 

OURC4TALOG WILL SAIE YOU TIME AND MONEY/ 
I describes (i) GRAPH. a $79 scientific plotting pro­

~ram, Qi) MINSQ, a powartul $179 package for curve fit­
ting and model development, (iii) LAPLACE, a simula­
tion program emplo;ing numerical irnersion of transfomns 
($249), and Qv) RSTRIP for exponential stripping ($249). 
Call today for our free 16 page catalog with detailed 
technical application notes. 

MicroMath Scientific Software 
Salt Lake City, Utah 84121-3144 


For orders or catalogs call: (800) 942-MATH 


Inquiry 732. 

I 

ORDINARY/PARTIAL 

DIFFERENTIAL EQN 


SOLVER 

FOR THE IBM PC & COMPATIBLES 

MICROCOMPATIBLES INC. 
301 Prelude Dr., Silver Spring, MD 20901 

(301) 593-0683 

Inquiry 733. 

Scientific/Engineering/Graphics Libraries 
Turbo Pascal, Turbo C, Microsoft C 

Send I or FREE catalogue of software tools for Scientists and 
Engineers. Includes: Scientific subroutine libraries, device ln· 
dependent graphics libraries (including EGA, HP plotter and 
L.aserjet suppor1), scientific charting lbraries, 3·0 pld:ting library, 
dale acquisition libra1ies, menu-driwn pro::ess c:ontrci scttwa.re. 
\\Jrslons available !or a variety of popular languages. 

Quinn-Curtis 
1191 Chestnut St., Unit 2-51 Newton, MA 02164 

(617) 965-5660 

Inquiry 734. 

SUBPROGRAM LIBRARIES 
Five volumes of source code: Math, Statistics, Graphics, 
ODS & BIOS & 1/0 functions. Spectroscopy. Up to 99% 
less user code with our fully tested library. Manuals with 
exarnplesguarantee fast success. Por1ability insured for 
BASIC, PASCAL under MS-DOS, Mac-OS, VMS, HP300. 
Prices start $145 per ""iume. 30 day$ back. VISA/MC/PO. 

Scientific LOGICS Inc. 
21910 AlcBZar Ave., Cupertino, CA 95014 

(408) 446-3575 Compuserve 74017,663 

Inquiry 735. 

II 


I 

I 

CodeSafe"' Virus Protection System
Thousands of copies in U9e since 1986 • Protects all hafd disks, 9fT'J 
size • Protects alt COM and EXE files. N~ Just the system files (ike 
other products) • Detects corruption of Boot sector, and DOS • Sup­

~~11~~~~~·3~d~ksto•~n=nt~~C~A~ 
'Watrtlng wlndl:Me win open, with ~ If a~ oo:um • Memory 
resident approx. 10 to 20 K, depending on the number of files. 

NOT~J:~~~o9ie"mITT © ro a~'"::..=.~~ 
ChrlsWare, Inc. 

15415 N. Eden Dr., Eden Prairie, MN 55346 

24 HOUR SERVICE lOLL FREE 1-800-325-8448 


Inquiry 736. 

HANDS OFF THE PROGRAM® 
• L.ocks Hard Disk. - Restricts Floppy Use. 

- Protects Subdirectories. 

- Normal Use of DOS Commands and Application Software. 

- IBM PC, XT, AT and True Compatibles. 

- DOS V2.0 and Higher. Hard Disk System. 

• Keep Other People's HANDS OFF Your System 

- $89.95 VISA/MC 


SYSTEM CONSULTING, INC. 

314 Canterbury Dr.. Pittsburgh, PA 15238 


(412) 963-1624 

Inquiry 731. 

SOFTWARE/SORT 

OPT-TECH SORT/MERGE 
Exlremely fast SorVMerge/Select utility. Run as an MS· 
DOS command or CALL as a subroutine. Supports 
most languages and filetypes including Btrieve and 
dBASE. Unlimited filesizes, multipe keys and much 
more! MS·DOS $149. XENIX $249. 

(702) 588-3737 
Opt-Tech Data ProcessingII 

P.O. Box 67B - Zephyr Cove. NV 89448 

Inquiry 738. 

SOFTWARE/TOOLS 

CodeView in SK 
MagicCV runs Microsoft's CodeView debugger in 
less than 8K of conventional memory on an 80386 
PC. CVW ver ion avai lable too. 

MagicCV $199 

Nu-Mega Technologies 
P.O. Box 76fJ1 • Nashua, NH • 03060-76fJ1 

(603) 888-2386 FAX 888-2465 

Inquiry 739. 

STATISTICS 

SX STATISTIX 
PC Magazine Editors Choice! 

• Easy to learn and use •Fast Free Support 

• Money Back Guarantee 


Al $179 SX outperforms higher priced programs! 

If you value your time and money, 

call today for FREE SX demo disk 


612-631-2852 
Analytical Software ea. 13104, Ros<MDe. MN ss113 

Inquiry 740. 

The BASS System™ 
Why use up 8 meg and 640K just to run a data 
step on your PC? Now you can run your data step 
code and statistical procs with asystem that takes 
only 1 meg and 400< (and costs only $399)! Free 
information: 

BASS Institute, Inc. 
P.O. Box 349, Chapel Hill, NC 27514 

(919) 933-7096 or BB: (919) 968-6755 (N,8,1) 

Inquiry 741. 
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STATISTICS 

Go with SOLO 
Statistics and graphics for the PC. Quick and easy 
to use. All the popular statistics plus the latest in 
graphics. For business professionals for occasional 
use, researchers for basic statistics, or students. 
Satisfaction guaranteed! $149 complete with 
graphics. Call today. VISA or MC. 

BMDP Statlstlcal Software, Inc. 
1440 Sepulveda Blvd., Suite 316, Los Angeles, CA 90025 

(213) 479-7799 

Inquiry 742. 

STATISTICS UTILITIES 

::::.,...,,, II 

STATA 
NEW RELEASE NOW AVAILABLE. Even better 
graphics, expanded on-line help, and much more. 
Still only $590. Quantity and Academic Discounts 
available. $20 Demo. Call toll-free for more infor­
mation. AX/VISA/MC. 

1-800-STATAPC 
Computing Resource Center 

10801 National Boulevard, Los Angeles, CA 90064 
(213) 470-4341 

Inquiry 743. 

THE SURVEY SYSTEM 
An easy·IO·use package designed specifically for 
questionnaire data. Produces banner format, cross 
tabs & related tables, statistics (incl. regression) &bar 
charts. Codes and reporls answers to open·end 
queslions. All reports are camera·ready for proles· 
sional presenlations. CRT interviewing option. 

CREATIVE RESEARCH SYSTEMS 
15 Lone Oak Ctr., Dept. B, Petaluma, CA 94952 

707-765-1001 

Inquiry 744. 

STATISTICS CATALOG! 
Call lorthe catalog full al professional programs for general 
statistics, analysis of variance, regression, questionnaire 
analysis and quality control. Thoroughly tested and easy lo 
use, the programs come with complete documentation. Pro· 
grams available for PC or Apple II. Call toll free now lor your 
free catalog. 

HUMAN SYSTEMS DYNAMICS 
9010 Reseda Blvd., Suite 222 

Northridge, CA 91324 

(800) 451-3030 (818) 993-8536 (CA) 

Inquiry 745. 

STATISTICAL NAVIGATOR'" 
Slalislical Navigator an expert system using Al strat~ to help 
guide the researcher to the appropriate statistical analysis. Based 
on yru answers, ~suggest& several analyses ranked by suitability. 
It explains what the analysis does and how ii lits your objectives 
and assumptions. Special intro price $99.9S+s/h. 

VISAIMC/AMEX/PO, 30 day-guaiantee. 

The Idea Works, Inc. I•I 100 West Briarwood, Columbia, MO 65203 
1-800-537-4866 314-445-4554 I 

Inquiry 746. 

MINITAB's a PC of cake! 
MINITAB's intuitivecommandsareeasyto use and 
remember. Features descriptive statistics, regres­
sion, time series, chi-square, hi-res graphics, much 
more. PC version incl. LOTUS interface, data editor. 
network pricing. Call for FREE brochure. 

Mlnltab, Inc. 
3081 Enterprise Dr., State College, PA 16801 

(814) 238-3280 

Inquiry 748. 

,,,.._ ­
NCSS 

Professional, easy to use, menu driven statistical 
system. Used by over 5,000 researchers. 

: ~:~ ~~~s~:~:I(~~~~D~i;9 
: ~:~ ~~b~:i~~~d'~~nt-$49 
• SS Survival Analysis-$59 
• 5.6 Forecasting-$69 


We accept checks, PO's, Visa, MC. Add $3 s/h. 


NCSS-B 801-546-0445 
865 East 400 Nortli, Kaysville, UT 84037 

Inquiry 749. 

SCA STATISTICAL SYSTEM 

The only statistical software encompassing 


Forecasting & Time Serles Analysis 

Quality and Productivity Improvement 


General Statistical Analysis 

Available on both DOS and 0512 operating systems. 


Call today fOf more information 


Scientific Computing Associates 
4513 Lincoln Ave. , Suite 106, Lisle, IL 60532, USA 

Phone: (312) 960-1698 FAX: (312) 960-1815 

Inquiry 750. 

StatPac Gold'" 
SlatPac Gold is the award·winning slatistics and 
forecasting package that delivers. It's lasl. flexible, 
easy to use and dependable. Hrie·tested and loaded 
wilh features. You be the judge. Get the fac1sr Call 
for your FREE brochure. 

1-800-328-4907 
Walonick Associates, Inc. 

6500 Nicollet Ave. S., Minneapolis., MN 55423 
(612) 866-9022 

Inquiry 751. 

UTILITIES 

Class-A-File 
A database for your DDS fies. Automaticaly tracks last ac· 
cess, l4>date, and creation dates. Yoo classify each file, 
specify ownership, attributes and description using po~up 
interface accessble from at'IY program. C1assAFlle sorts and 
reports according to your selection. Like adding secondary 
keys to the DOS files system. $69.95. 

Automation Technology Research 
4790 Irvine Blvd. #105-376, Irvine, CA 92720 

(714) 838-6607 

Inquiry 752. 

MATCH PRINTERS TO PC 
For less than $30 MatchFont and Match-a-Printer 
are great for foreign and scientific wrilings. Get all 
the characters you need from most programs and 
prinlers (Apple & Epson printers, daisywheels. etc.). 
Greek, French. Italian, Spanish, German, Swedish, 
Japanese, graphics ... Yoo name it! To receive a 
demo disk send $5 refundable upon purchase to: 

Call or write 818·906-6791 

MATCH SOFTWARE 
6426 Coldwater Canyon, North Hollywood, CA91606·H13 

Inquiry 754. 

BRIDGE-IT 3.5 
This device driver supports 3'12 drives in both 720K 
and 1.44mb capacity on PC/XT/AT model com­
patibles without upgrading DOS or changing BIOS. 
Bridge the gap to PS/2 and laptop systems. 
Only $59 + $4 S/H VISA/MC/COD UPS BIR 

MICROBRIDGE COMPUTERS 
655 Sky Way, San Carlos, CA 94070 
ORDER TOLL FREE 1·800-523·Sm 

415-593-8777 CA FAX 415-593-7675 
514-845-0818 (CAN) 

Inquiry 755. 

COPY ATTO PC 
The 1.2m8 drive has long been ~r:io.wn to READ but NOT 
reliably WRITE on 360kB lloppies. With "CPYAT2PC"" 
1.2mB drives CAN reliably WAITE 360k8 floppies saving a 
slbt for a second hard disk or backup tape. "CPYA12PC" (Not 
Copy Protected) offers '!he preferable SOFTWARE SOLU­
TION .' ONLY $79+$4 S/H VISA/MC/COD UPS BIR 

MICROBRIDGE COMPUTERS 

655 Skyway, San Carlos, CA 94070 


Order toll free 1-800-523·8777 

415·593-8777 (CA) FAX 415·593-7675 


514·845·0818 (Canada) 


Inquiry 756. 

PC-REFERENCE 
The best computer publications on-line index. Find 
articles by keyword, date interval, author, title, publica­
tion, type (article, review, etc.) or any combination. Our 
packing method gets more info into smaller files. Writ· 
ten in optimized C and assembler for speed and com­
pactness. Byte, PC Mag, Personal Computing, PC Com· 
puling, PCTJ, more-get just the ones you want. As low 
as $49.95 per year. 

Nova Software 

Box 37464 • Albuquerque, NM 87176 


(505) 836-8400 


Inquiry 757. 

Recover deleted files fast! 
Disk Explorer now includes automalic file recovery. You 
type in the deleted [ ile's name., Disk Explorer finds and 
restores it Disk Explorer also show.; what's really on disk: 
view. change or create formats. change a tile's status. 
change dala in any sector. MS·DOS $75 U.S. Check/Credil 
card welcome. 

QUAID SOFTWARE LIMITED 

4 5 Charles St. E. 3rd Fl. 


Toronto, Ontario, Canada M4Y 1S2 

1416) 961-8243 


Inquiry 758. 

BETTER PRINTER CONTROL 
PRINTSELECTOR prOllides a menu of printer func­
tions & embeds printer control Inside documents. 
Its better because menu controlled menu 
generators allow you to customize embedded con­
trois and menus for your printer and your needs. 
MSOOS s.2s· only $50.00+$4.00SIH+6.5% sales tax in CA 

to orca- er receive no: 
Brook King Systems 

10064-7 L.arwin Ave., Chatsworth, CA 91311 
(818) 882-8451 

Inquiry 753. 

XPage Breaks 640k! 
Why bu y expensive EMS boards? OS/2 is not go­
ing to use it. XPage turns your PC/XT/AT hard disk 
space or AT extended memory as EMS memory. 
It's compatible with most DOS EMS applications. 
Write for free information or send check/money 
order $39 + $3 s/h to: 

RMC Technologles 
7 Baron Park La.. #21, Burlington, MA 01803 

(617) 272-8208 

nquiry 759. 

SIR/DBMS DEMO KIT (7.5 Mb) $49.95 
Since 1976, SIA/DBMS has PIONEERED Advanced DBMS 
Jechnology DESIGNED lo handle the changing complexities ol 
Scientific, Engineering, and Reaearch Database Management. 
SIA/DBMS is also DESIGNED to Provide THE BEST DIRECT In­
terlaces to SAS, SPSS, BMDP, & SVSfAT. SIA/DBMS offers Troe 
Applicallon level Portability from PCs tlYu Supercompulersl 

MAYBE YOU SHOULD TRY SIR/DBMS?? 
Order N<m! Ref Buyer's Mart Special Otter! 

SIR, A Division of Inter Systems Inc. 
312·480·9270 (IL) 703-642·1600 'YA) 

Inquiry 747. 
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UTILITIES 

ARABISE YOUR PC! 

-

$79.95!! 
Order the RED Utilities now! Progams include: 
Disk cache speeds hard ard floppy dislli. Printer 
spooler. Batch fie compiler speeds batch files. 
Path command for data files. Wild card excep­
tions. Sort directories. Over 10 rrore progams. 
BM PC. Visa/MC. Send for free catalog. 
The Wenham Software Company 

5 Burley St .. Wenham. MA 01984 (508) 774-7006 

Inquiry 763. 

WORD PROCESSING 

The ARAB KfT package converts your PC to a fulty bilingual 

~~::)(~~~h~N1&°d'A1:,~~~u:c~~2~~~~~ 
characters and NLQ printing. AAABKIT comes with a free 
copy of ALBAYAN, a dedicated and powerful bilingual word 
processor. 
EGA version-$299 MONO version (inc Mono card)-$349 


Add 15% VAT if ordering in U.K. 


ROCKETFIELD COMPUTER SYSTEMS 

86 Birch Hall Lane, Manchester M13 OXZ, U.K. 

Tel: 061-224 4032 FAX: 061-256-3279 

Inquiry 760. 

DATABASE UTILrrlES 
NORTAK Software Ltd. now offers a menu-driven 

ASSIST-like file utility for dBASE, Clipper, and Fox· 
BASE. Self-contained (.EXE file), fast and simple 
to use. 
SINGLE VERSION-$35; 3·VERSION PACKAGE-$60. 

To order call: 

SHOSHIN Systems Inc. 
USA 1·800-267-0755 Canada 1·800-267-8856 

Info Only 613-235-2310 
VISA and MC accepted 

Inquiry 761. 

_[I 

LOGGER® 
0 

Logger, for IBM-PC and compatibles, tracks and 
reports: User, Timeon, Time off, Directories used, Pro­
grams used, Program start/end time, and calculates 
totals. Tracks directories/files: Opened, Created, 
Renamed, Deleted. Completely transparent. Retails 
for $74.95 with quantity discounts available. 

System Automation Software, Inc. 
8555 16th St .. Silver Spring, MD 20910 

1·800-321-3267 or 1-301-565-8080 

Inquiry 762. 

.­

•• 
WORD PROCESSING 

DuangJan 
Bilingual word processor for English and: Armenian, 
Bengali, Burmese, Euro/Latin/African, Greek, Gujarati, 
Hindi, Khmer, Lao, Punjabi, Russian, Sinhalese, Tamil, 
Telugu, Thai, Ukranian, Viet, ... Only $109+$5 s/l\ 
(foreign + $12 s/h). Font editor included. For any IBM 
compatibles with dot·matrix & LaserJet printer. Demo 
$9+$1 s/h . 

MegaChomp Company 
3438 Cottman Ave., Philadelphia, PA 19149-i606 

(215) 331-2748 FAX: (215) 331-4188 

Inquiry 766. 

ELECTRONIC FILE SHREDDER 
AVAILABLE TO PUBLIC 

Absolute security. Program totally erases sensitive 
Illes while leaving all other Illes Intact. Eliminates 
deleted files on any size hard or floppy drive. Data CAN· 
NOT be re-created by ANY utility. IBM or Compatibles. 
Perfect for legal, financial, military applications. $89. 
Meets DoD Spec# 5220.22. VISA/MC 

Prowest Inc. 
4313 Lomas Blvd. NE, Albuquerque, NM 87110 

1-800-825-8375 

Inquiry 767. 

PC-Write 3.0 - Shareware 
Fast, full featured word processor !or IBM PC. Now edits 
large files & multiple columns. Also spell check, mailmerge, 
networking, ASCII, and macros. Easy to use, optional menus. 
Supports 500 printers incl. lasers. Software. guide and 
tutorial on disk: $16. Registration with manual, suppor1 
newsletter and 2 free updates: $89. 

90 day money back guarantee. VISA/MC. 

Quicksoft 1-800-888-8088 
219 First Ave. N., #224-BYTC, Seattle, WA 98109 

Inquiry 768. 

FARSI I GREEK I ARABIC I RUSSIAN 
Hebrew, all European, Scandinavian, plus either Hindi, Pun­
jabi, Bengali, Gujarati, Tamil, Thai, Korean, Viet, or IPA. Full ­
featured multi-language word processor supports on-screen 
foreign characters and NLO printing with no hardware 
modifications. Includes Font Editor. $355 dot matrix; $150 
add'l lorlaser; $19 demo. S/H in U.S. incl'd. Req. PC, 640K, 
graphics. 30 day Guarantee. MCNISAIAMEX 

GAMMA PRODUCTIONS, INC. 
710 Wilshire Blvd., Suile 609, Santa Monica, CA 90401 

213/394-8622 Tl~ 510600827.l Gamma Pro SNM 

Inquiry 764. 

JAPANESE WORD PROCESSOR FOR IBM 
EW Plus is the first complele Japanese word processor for 
IBM PS/2 and AT. Contains about 8000 KANJI and KANA 
characters, as well as a45000word dictionary. Fully supports 
Japanese standards. PO'M:lrfulAoma-ji to KANJI conversion. 
For IBM PS/2, AT, Toshiba laptops. Requirements: VGA, 
EGA, Hercules; 5~2k Memory; Hard Disk. Printers: Epson 
LO 24 dot; IBM 9 pin, Xl24; HP LaserJet. 

For details call: 

Information Technology Lab., Inc. 
280 Park Ave., 4E, New York, NY 10017 


TEL (212) 557-0177 FAX (212) 557-0179 


Inquiry 765. 

BBS Sysops 
Are you looking for ways to improve your board? Something that will set you apart from other boards in your area? Are 
your subscribers interested in Microcomputers? Listen to this! 

Announcing the Bulletin Board EXchange • BBX 

The BBX allows you to become a publisher of MicroBYTES Daily, an on-line news service from BYTE. 
BBX/MicroBYTES is a custom package of news and features designed specially for local BBSes, and is available only to 
sysops. 

Every Monday through Friday you get articles about developments in microcomputing, telecommunications and selected 
new product announcements. Get the latest news about MS DOS machines, Macintoshs, Unix workstations, Amigas, 
Atari STs, peripherals and software. All the stories are reported, written, and edited by the staff of BYTE Magazine, 
BYTE week and BIX, and our world-wide network of reporters and editors. 

Not only do you get a great resource for your subscribers, but you also get access to BIX which will cut your cost of 
exchanging information and conducting BBS network business. 

All this is just $49 a quarter.Your one-year subscription to the BBX (billed quarterly) may be cancelled any time without 
further charge; just notify us. If you prefer, you may subscribe for three months only, 
at just $69. 

If you call BIX directly, you pay no hourly telecommunications charge. If you call BIXusing Tymnet, the rates are only $2/hour on evenings and weekends and $8/hour on 
weekdays. You may also purchase unlimited off-peak Tymnet for just $15 a month One Phoenix Mill Lane 

Peterborough, NH 03458 

Subscribe today. 1·800-227·2983 In NH (603) 924·7681 
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This is the fastest floppy 
inte1:face tape drive around! 

60MB TAPE DRIVES 
AddSIO $279 40MBTapeS22

for Shipping 60MB Tape $30 

External model now available for only $99 extra! 

Works on PC, XT, A T's and 100% installation instructions and data com-
compatibles. Connects to the internal pression software that allows up to 
floppy (B:) connector or the optional IOOMB data storage on a 40MB tape ­
adapter card ($77). Comes complete with 150MB on a 60MB tape. 

Limited Time Only! Fantastic Prices Now On 

LOW COST HARD DRIVES 
For IBM and Tandy 

5.2MB 	 21.4MB$149 $25995ms ST-506 65ms ST-225 
MFM XT Kit MFM XT Kit 

42.8MB 
32.7MB65ms ST-238 $289 40msST-251 s399

MFM XTKitJ2LL XT Kit 

s399 s479 
Add SIO 49.IMB 65.5MB 

for shipping. 
40jli,~1;i~;:R ~L~s:T2~~~ 
28ms Optional 28ms Op1ional 

We provide the best low cost, high quality, fast access 
hard drives for your IBM, 100% compatible or 
Tandy computer. Our XT and SCSI kits are com­
plete with drive, controller, cables and installation 
instructions. We use only brand new genuine Seagate 
drives so you can be assured of long trouble-free 
drive life. Data transfer rates as fast as 500KB per 
second MFM, 800KB RLL and !MB using SCSI. 

28ms Option1tl 

s599 s599 $699 
80.2MB 84.9MB t22.7MB 

28ms ST-4096 28ms ST-296N 28ms ST-144R 
MFM Bue SCSI Kil RLLBare 

We provide software to park the heads (some drives 
self-park). Tandy 1000 requires DMA and ROM 
1.01+. Not for EX/ HX. Please specify the computer 
brand and model when ordering. ST 506, 4096 and 
4144R are full size 51/i'', ST 157R is 31/i''. All others 
are half height 5'//'. Sizes listed are afterformatting. 
One year parts and laborwarranty.Satisf attion guar­
anteed or your money back. less shipping. 

Hurr ii.' 	
Supply 
Limited 

Save on 32MB & 49MB Hard Cards 

32.7MB $329 49.IMB $48948ms RLL 	 40ms RI.I. 

These units are completely assembled with brand new drives 
and come ready to install. For IBM XT's, 100% compatibles 
and Tandy IOOO/ IOOOA, SL, SX, TL, TX. Please specify the 
exact make and model of your computer. One year parts and 
labor warranty. 

UNINTERRUPTABLE 
POWER SUPPLY$279250 Watt Model

As Low A s 	 Add 523 shipping in 
the lower 48 states. 

250 Watt 120 Volt $ 279 
300 Watt 120 Volt 399 
500 Watt 120 Volt 499 
600 Watt 120 Volt 639 

1200 Watt 120 Volt 1099 
1600 Watt 120 Volt 1444* 

230 rnlt units al~o an·11ahlc. •Sh(pped motor rrcight collecl. 
Speciry exact input voltage. 

Protects Against Features 
• Brownouts. • Two Audible Alarms. 
• Blackouts. • LED Displays. 
• Overvoltage. • Optional Network Port. 
•Overload. • Transfer Times As Fast 
• Spills/ Surges As I Millisecond (De­
• EMI pends on Model). 

Save on Low Cost Floppys! 
Select the drive or drives you want, pick the enclosure and appropriate 
cable and we will assemble and test at no additional cost to you. All 
drives are brand new, not factory seconds, and carry a full one year 
parts and labor warranty. Add $5 shipping and handling per drive. 

360K 5.25" TEAC 558 bare .. .... .. . . ........ . .. . . . ....... . S 79 
720K 5.25" TEAC 55F bare ...... . .......... . ... ..... . .. . . . .. 85 
l.2M 5.25"TE,\C55FGHbare ...... . . ... . . . . ... . .. . . .. . .... 85 
360K 3.5" TEAC 358 bare. . . . . . . . . ... . •......... II9 
720K 3.5" TEAC 35F bare... . . . ....... ... ....... . . . ........ 85 
l.44M 3.5" TEAC 35FGH bare . ... . ...... ................ ... 85 
5.25" mounling bracket for 3.5" drives .......... .. . . . .... ...... 18 
(Includes rails, signal & power adapte r. Specify beige or black faceplate) 

Dual 3.5" external case / power supply. Use with one or 
two 3.5" drives (horizontal) . . . ............ ........... .. . S49 
Dual 5.25" same as above except vertical . . . . . . . . . . . . . . . 59 
IBM external Ooppy cablefor C/ D. 0837 required ............ 39 

(Add $10 for brushed Slainless Scee! cover) 

SOFTWARE 	SPECTACULAR! SENSATIONAL SAVINGS! 
This list is only a small portion of our inventory! Call us for your software needs! 

Quicken . . . . . . . . . 	 . .... .. $ 31 Copy II PC Opt ion Board Deluxe. .. . .. . .. $116MS-DOS® BUSINESS 
Rightwriter .... . ... . . . . . .... .. .. . . ... .. ..... . ... .. . .. 52 Fastback Plus .. ... .. . .. .. . . . . . ....... .. 115SOFTWARE Ventura Publisher 2.0 . . . .... . ... . . .. .. . .. .... . .. . 529 Grammatik Ill . . .. 54 

All ways ..... .. .... .. . ................. . ......... $ 92 WordPerfect 5.0.... . . . . .. . . . ........ ... . .. 255 Laplink Plus . . . . . . . . . . . . . 84 


Borland Quattro ( 1-2-3 Clone).... . .... .. ..• , .. ........ 169 
 WordStar Pro Release 5 . . . . . . . . . . . . . . • • . 248 Microsoft Macro Assembler 5.1 .... . ... • • . ... . . .. ....... 99 
Borland Sprint: The Work Processor. . . . . .. ... . . 138 Microsoft Quick BASIC Compile r . . ... . . .. . . . .. • ... .. . 67 
DAC Easy Accounting (all version 3). . . . ... .. . .. 61 OTHER MS-DOS SOFTWARE Microsoft Quick "C"' Compiler.. . . . . 67 

DA C Easy Bonus Pack . . . . .. . . ... 123 Mic rosoft Windows 286 . . . . ... .. .. . 67 


DAC Easy Payroll.. .. . . . . . .. ... . . . . . . . .. . .. . 61 F-.19 Stealth Fighter.... . . .. .. ..... ... .... . . .. 43 Mic rosoft Windows 386 .133 


dBase Ill Plus............... ... . . .. . . . .. .. . . 439 


Chess Master 2100. . ... . ... . . $32 

Norton Utilities 4.5 Advanced . . . . . . . 79 

dBase JV . . . ... . .. • .• . .•. ... . • . . .. • • •.. .. •...... 499 Leisure Suit Larry ...... . .. . ... . . . , . . .• . , .. . • .. .. .. ... 26 PC Tools Deluxe 5.0 . . . .45 

Desqview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 79 

Kings Quest I, II . Ill or JV... • .... ... . 31 


Leisure Suit Larry 11 . . ... . , .. . . • , . ...... 30 Procomm Plus ... .. ... . . . .•.. . . . . • .. .. . ....46 


Desqview 386 . . . . . . .. • • ....• • .. . . ....... J 16 
 Managing Your Money. . . . . . 129 Sideways . . . . . . . . . . . . . . . . . . • . . . ... • ... . .... 42 

Formtool .. ..... . ... . . .. ... .. • .. . • • ..... • . .......... . 55 Mavis Beacon Teaches T yping. ... . . .. ... 33 
 X Tree Pro . . . . . . . . . . . . . . . . . . . . . ............ . .. 69 


Framework Ill .. . . .. . . .. . .. . .. . . . • . ... . • • .... • .. . .. 399 
 Math Blaster Plus . . . . . . . . . .. . .. . 28 BOOKSGeneric Cadd. Level I . . ... . . • .. . .. . . ... .• • ..... .. . ... 28 Microsoft Fli~ht Simulator. ... ..... • . . .. , . , . ... . .. 37 

Generic Cadd, Level 2.. . .. • ..... . ..... . .. . .. . 55 Reader Rabbit . . . . . . . . . . . . . ................... 26 
 Take advantage or our l'Ol umediscounls and saye a bundle! Buy 
Harvard Graphics .. . . . . . ..... .. . . .. . . . ... 299 any J books and earn an add itional SJ discount. Buy 4 and deduct 
Lotus 1-2-3 2.01 . . . . . . . . . .. . .. ..... 319 

Test Drive 	 . . .. 22 
$4. Buy S, deducl SS, etc. 

Mulliplan . . . . . . . . . . . . . . ... . . • .. .... . .. 134 Where in Europe is Carmen San Diego?.. .. .. . .. . .. . .... . 28 Using 1-2-3, Special Edition. .... . . ..... $19 
Pagemaker 3.0 . . ..... . 529 Where in U.S.A. is Carmen San Diego? . .28 dBase Ill Plus Handbook... . . 17 
Peachtree Complete System II . . . ..... 174 Where in World is Carmen San Diego? . . . . .. 25 d Base IV Handbook . . . . . . . . • . . . . . . .. . I 6 
pfs: First Choice...... . . . ... .. . . ... .. . 99 Managing Your Hard Disk....... . ... . 16 
pfs: First Publisher... .... .. . . .. ...... 83 MS-DOS LANGUAGES/UTILITIES MS-DOS Users Guide 3rd Edition . . . . . . ..... 17 
pfs: Professional File with Report.. . . . .... . .. 169 AutoSketch ........ .. . . . ..... . .... .......... s 53 Running MS-DOS.......... . ... 17 
pfs : Professional Plan . . . . •. . . . .. 62 Borland Sidekick Plus ...... . . ...... 138 Using AutoCad............ . . . . ... 21 
pfs: Professional Write . . . . • . • ...... . . 125 Borland Turbo BASIC ..... 69 Using Managing Your Money .... ..• • . . . . • . ........... 15 
Printshop Bundle . . . . . . . . .. ..• . ........ 37 Borland Turbo C ...... . ........ ... ... . ..... .. 104 Using Parado:( .. . .... . .. . 17 
Print shop Companion . . . . . .....• • .......... 31 Borland Turbo PASCAL with 8087/ BCD. . . .... 103 Using Q & A . . . . . . . . . . . .. . .. .. .. ....... . . . 16 
Publish It! . • . . . . . . • . .• .... . 122 Carbon Copy +(need two copies) . . . . . 119 Using WordPerfect 4.2 • . . . .. 16 
Q& A . . . . . . .. .. . . .. ..... . . 229 Copy 11 PC. .. 21 Using WordPerfect 5.. . • . . . . . , . ...... .... . 19 

Typing Tutor IV ......... .. . ... ..... . . ..... 31 


~ ORDEM~.-!.~~~0fREE! ~ 
Call from anywhere in the lower 48 states and H awaii.IClonemli]" 

Reg. U.S. Pat. Off. 1-800-527-0347AOM6 
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~4DDBAl.10 
MODEM 

!/igggs 
•HAYES COMPATIBILITY •112-CARD •AUTO DIAUANSWER 
• SELF-TEST ON POWER UP • FULL AND HALF DUPLEX 
• TOUCHTONE OR PULSE DIALING • 2ND PHONE JACK 
• CALL PROGRESS MONITORING • ADJUSTABLE VOLUME 
PR0-241 

INTERNAL MODEMS (MIRROR II SOFTWARE INCLUDED} 
PR0-121 1200 BAUD 112 CARD $69.95 
PR0-24M 2400 BAUD FOR PS/2 $249.95 

EXTERNAL MODEMS REO. SERIAL PT, CABLE, SOFTWARE 
PR0-24E 2400 BAUD $1 69.95 
PR0-12E 1200 BAUD $99.95 

APPLE/MACINTOSH COMPA TIBLE MODEMS 
EXTERNAL MODEMS, AS ABOVE WITH CABLE & SOFTWARE 
PR0 -24EM MAC 2400 BAUD $ 199.9 5 
PR0-24A APPLE II 2400 BAUD $179.95 
PR0-12A APPLE 111200 BAUD $139.95 

SPACESAVING DESIGN HOLDS ALL SIZES 
OF MOTHERBOARDS AND INCLUDES: 
• 250W POWER SUPPLY • MOUNTS 
FOR 3 FLOPPY & 4 HARD DRIVES 
• TURBO & RESET SWITCH • LED SPEED 
DISPLAY • POWER & DISK LED'S 
• ALL HARDWARE. FACEPLATES & SPEAKER 
CASE-100 
CASE-FLIP FOR BOBB BOARDS 
CASE-SLIDE FOR BOBB BOARDS 
CASE-70 FOR 2B6 BOARDS 
CASE-50 FOR BOBBl2B6 BOARDS 
CASE-JR MINl-2B6 Wl150W PS 

W61TECH HIREZ 
!/isggs 

HIG H RESOLUTION BUS MOUSE FOR 
BETTER RESPONSE, LESS MOVEMENT 
•320 DPI • WITH DRIVER, TEXT 
EDITOR & POP-UP MENUS • NO PAD. 
POWER SUPPLY OR POAT REQUIRED 
LMOUSE-BH 

LOG/TECH 3 BUTTON MOUSE 

• BOO X 560 MAXIMUM RESOLUTION 
• 640 X 4BO IN 16 COLORS 
• 320 X 200 IN 256 COLORS 
• IBM STYLE MONITOR 

OUR INTEGRATED MODULAR PROGRAMMING SYSTEM 
EAS/L Y EXPANDS! ALL THE MODULES USE A COMMON HOST 
ADAPTOR CARD, SO YOU CAN USE J UST ONE SLOT TO 
PROGRAM EPROMS, PROMS, PALS & MORE! 

• UNIVERSAL INTERFACE FOR ALL 
THE PROGRAMMING MODULES! 
• SELECTABLE ADDRESSES 
PREVENTS CONFLICTS 
• HIGH QUALITY MOLDED CABLE 
MOD-MAC 

UNIVER!iAL MODULE 5499.95 
• PROGRAMS EPROMS, EEPROMS. 
PALS. Bl-POLAR PAOMS,B74B& B751 ~ 
SERIES DEVICES, 16VB & 20VBGALS 
(GENERIC ARRAY LOGIC) FROM • ­

LATTICE. NS. SGS •TESTS TTL.CMOS, • .­
DYNAMIC & ST A TIC RAMS • LOAD DIS K, 
SAVE DISK. EDIT. BLANK CHECK. PROGRAM . ~.......... 
AUTO. READ MASTER. VERIFY & COMPARE .. 
• TEXTOOL SOCKET FOR .3" TO .6"W. IC'S (B -40 PINS) 
MOD­MUP 

i!OMB!/i~fi!J 

30MB!li~!J!J 
KITS INCLUDE A SEAGATE 
HARD DISK DRIVE . DRIVE 
CONTROLLER, CABLES 
AND INSTRUCTIONS. 
HDKIT20 20 MB SYSTEM KIT 
HDKIT30 30 MB SYSTEM KIT 

FAST, RELIABLE SEAGATE HARD DISKS: 

DISK SIZE MODEL AVG.SPD. 

20MB ST-125 65 MS 
20MB ST-225 65 MS 
30MB RLL ST-238 65 MS 
40MB ST­251 40 MS 
40MB ST-251·1 2BMS 
60MB RLL ST­277 40 MS 
BOMB ST -4096 2BMS 

• ULTRA HIGH DENSITY 
• READ/WAITE 720K DISKS , TOO 
FDD-1.44X BLACK FACEPLATE 
FDD-1.44A BEIGE FACEPLATE 

SIZE 

3-1/2" 
5-1 /4" 
5-1/4" 
5-1/4" 
5-1 /4" 
5-1 /4" 
5-1/4" 

FDD -1.44 SOFT SOFTWARE DRIVER $19.9 5 

112 HEIGHT FLOPPY DISK DRIVES: 
FD-558 5-1 14" TEAC DSIDD 360K 
FD-55G 5-1/4"TEAC DSIHD 1.2M 
FDD-360 5-114" DSIDD 360K 
FDD-1.2 5-114"DSIHD1.2M 
FDD-3.SX 3-112" 720K (BLACK) 
FDD· 3.5A 3-1 12" 720K (BEIGE) 

NASHUA DISKETTES (BOXES OF 10): 
N-MD2D 360K DSIDD 

PRICE 

$259 
$225 

r 9 
379 
469 
449 
629 

$99.95 
$1 29.9 5 

$69.95 
$95.95 
$97.95 
$97.95 

$6.95 
N-MD2D BULK (MULTIPLES OF 50 DISKS) 
N -MD2H 1.2 MB DSIHD 
N-3.5HD 1.44 MB 3-112" DSIHD 
N-3.SDS 720K 3-112" DDIDS 

EACH .49 
$13.95 
$49.95 
$ 16.95 

TAPE BACK-UP DRIVES & DRIVE ACCESSORIES: 
A R5240 X ARCHIVE DRIVE XT'S & AT'S $369.95 
A R5540A FASTER DRIVE--AT'S ONLY $369.95 
AR340 40 MB TAPE CARTRIDGES $24.95 

MTG. RAILS FOR AT COMPA TIBLE 
HALF-HT.MOUNTING HAAOWRE 
Y-POWER ADAPTOR FOR DRIVES 

FD·ARAIL 
F D-55MHW 
FD-SY 
FD55P BEIGE FACEPLATE FOR TEAC DRIVES 

MOTHERBOARD§ 

$2.95 
$2.95 
$2.95 
$2.95 

TURBD4.77/BMHZ $95.95 
• XT COMPATIBLE •NORTON SI 1.7 • 4.77 ORB MHZ 
WITH BOBB-2 AND OPTIONALBOB7-2 CO-PROCESSOR 
MCT-TURBO 
MCT XMB STANDARD. BOBB MOTHERBOARD $87.95 

10 MHZ !ilN&LE CHIP $99.95 
• XT COMPATIBLE •NORTON SI 2.1 • USES LESS 
POWER • KEY-SELECTABLE 4.77 OR 10 MHZ 
MCT-TURB0-10 

10MHZ MINl·i!B6 5i!69.95 
•AT COMPATIBLE •ONLY B-11 2 X 13" • B02B6 MICRO­
PROCESSOR •LANDMARK AT SPEED 15.5 MHZ. NORTON 
SI 13.B • 6, 10 MHZ: KEYBOARD SELECT 
MCT· M286 

Ii! MHZ MINl·i!B6 $i!99.95 
•AT COMPATIBLE •ONLY B-112 X 13" • B02B6 MICRO­
PROCESSOR •LANDMARK AT SPEED 15.5 MHZ, NORTON 
SI 13.B • 6, 10. 12 MHZ; KEYBOARD SELECT • ZYMOS 
POACH CHIP SET •AWARD BIOS 
MCT-M286­12 

EPRDM PRIJliRAMMER $1i!!19S 

PC MAGAZINE EDITORS' CHOICE! ALL MODELS HAVE SERIAL 
SUPPORT (COM11COM2). 200 D.P.1. RESOLUTION, LOTUS 1-2-3 
SHELL, SELF-INSTALLING SOFTWARE AND "POINT EDITOR" 
LMOUSE $7 4.95 
LMOUSE-P SERIAL MOUSE WILOGIPAINT $89.95 
LMOUSE-BP BUS MOUSE WILOG IPAINT $89.95 
LMOUSE-BPBL BUS MOUSE WIPUBLISHER PKG $129 .95 
LMOUSE-B PC BUS MOUSE Wil.OGIPAINTICAD $139.95 

• VGA, EGA, CGA, HERCULES, MONOCHROME COMPATIBLE 
VGA-PKG (INCLUDES ATI CARD AND MONITOR) 

NECMULTl!iYNC II $599.95 
• AUTO FREQ. ADJUSTMENT • RESOLUTION TO BOO X 560 
• IDEAL FOR CAD. CAM, WINDOWS • 9-15 PIN ADAPTER 
NEC-MULTI 

JDRMULTI $499.95 
• FULL FEATURED MULTISCAN MONITOR WITH UNLIMITED 
COLORS •HIGH RESOLUTION, 14" NON-GLARE DISPLAY 
• AUTO SWITCHING • TTUANALOG VIDEO INPUT 
J DR-MULTI 
JDR-MONO 12" MONOCHROME MONITOR $69.95 

E&AMDNITDR $399.95 
• 640 X 2001350 RESOLUTION •16 COLOR DISPLAY • .31MM 
DOT PITCH • 14" BLACK MATRIX SCREEN • 9-PIN CABLE 
EGA-MONITOR 

ISAVE $50! EGA CARD & MONITOR $499 ~ 

R&BMDNITDR $i!79.95 
• COLOAIGAEENIAMBEA SWITCH • .41 MM DOT PITCH 
• 640X200 MONOCHROME RESOLUTION • 14" NON-GLARE 
SCREEN • TILT AND SWIVEL BASE 
RGB-MONITOR 

FLAT !iCREEN $139.95 
• LOW DISTORTION. 14" GLARE-RESISTANT AMBER SCREEN 
• 720 X 350 MAXIMUM RESOLUTION •IBM COMPATIBLE TTL 
INPUT • SWIVEL BASE 
GM-1488 
M ONO -SAM SUNG WITH 12· SCREEN $129.95 

TILT & !iWIVEL MONITOR !iTANO!i 
MS-100 DURABLE PLASTIC $12.95 
MS-20 0 WITH 5 OUTLETS & SURGE SUPPRESSOR $39.9 5 

HIGH 
QUALITY 
KEYBOARD§ 

101 KEY ENHANCED, WISEPARATE CURSOR PAD: 
B TC-5339 AUTOSENSE FOR XTI AT. AUTOREPEAT $79.95 
K103-A AUDIBLE "CLICK" STYLE $84.95 
MAX-5339 MAXI-SWITCH W/TACTILE FEEDBACK $84.95 

84 KEY STYLES: 
BTC-50 60 AUTOSENSE FOR XTIAT $59.95 
MAX-5060 MAXI-SWITCH WIT ACTILE FEEDBACK $64.95 

MODULAR PROliRAMMINli §Y§TEM 

EPRDM MODULE $119.95 
• PROGRAMS 24-32 PIN EPAOMS, CMOS EPAOMS 
.& EEPAOMS FROM 16K TO 1024K •HEX TO OBJ 
CONVERTER • AUTO. BLANK CHECK/PROGRAM/ 
VERIFY • VPP 5, 12.5. 12.75, 13, 21 & 25 VOLTS 
• NORMAL. INTELLIGENT. INTERACTIVE, & QUICK 
PULSE PROGRAMMING ALGORITHMS 
MOD-MEP 
MOD-MEP-4 4-EPAOM PROGRAMMER $169.95 
MOD·MEP-8 B-EPROM PROGRAMMER $259.95 
MOD-MEP-1616-EPAOM PROGRAMMER $499.95 

Dl~ITAL IC MODULE 51i!9.95 
• TESTS TTL. CMOS. DYNAMIC & STATIC RAM 
• AUTO SEARCH FOR UNKNOWN PART NUMBERS 
• USER-PROGRAMMABLE TEST PROCEDURES 
MOD-MIC 

PAL MODULE 5i!49.95 
• PROGRAMS MMI, NS. Tl 20 & Tl 24 PIN DEVICES 
• BLANK CHECK. PROGRAM, AUTO. AEADMASTEA. 
VERIFY & SECURITY FUSE BLOW 

MOD-MPL 
PAL PROGRAMMING DEVELOPMENT SOFTWARE 
MOD-MPL-SOFT $99.95 
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