


A new small computer �
that won’t limit you tomorrow �

New Cromemco System One shown with our 
high-capability terminal and printer. 

Expandability 



Here’s a low-priced computer that won’t run out 
of memory capacity or expandabil ity halfway 
through your project. 

Typically, computer usage tends to grow, requir›
ing more capability, more memory, more storage. 
Without a lot of capability and expandability, your 
computer can be obsolete from the start. 

The new System One is a real building-block 
machine. It has capability and expandability by the 
carload. 

Look at these features: 

� � Z80-A processor 

� � 64K of RAM 

� � 780K of disk storage 

� � CRT and printer interfaces 

� � Eight S-100 card slots, allowing expansion 
with 

color graphics 
- additional memory 
- additional interfaces for telecommunica›

tions, data acquisition, etc. 

� � Small size 

GENEROUS DISK STORAGE 
The 780K of disk storage in the System One 

Model CS-1 is much greater than what is typically 
available in small computers. But here, too, you 
have a choice since a second version, Model 
CS-1 H, has a 5" Winchester drive that gives you 
5 megabytes of disk storage. 

MULTI-USER, MULTI-TASKING 
CAPABILITY 

Believe it or not, this new computer even offers 
multi-user capability when used with our advanced 
CROMIX* operating system option. Not only does this 
outstanding O/S support multiple users on this com›
puter but does so with powerful features like multi-

pie directories, file protection and record level lock. 
CROMIX lets you run multiple jobs as well. 

In addition to our highly-acclaimed CROMIX, there 
is our coos�. This is an enhanced CP/Mt type system 
designed for single-user applications. CP/M and a 
wealth of CP/M-compatible software are also 
available for the new System One through third›
party vendors. 

COLOR GRAPHICS/WORD PROCESSING 
This small computer even gives you the option of 

outstanding high-resolution color graphics with our 
Model SDI interface and two-port RAM cards. 

Then there’s our tremendously wide range of 
Cromemco software including packages for word 
processing, business, and much more, all usable 
with the new System One. 

ANTI-OBSOLESCENCE/LOW-PRICED 
As you can see, the new One offers you a lot of 

performance. It’s obviously designed with anti›
obsolescence in mind. 

What’s more, it’s priced at only $3,995. That’s 
considerably less than many machines with much 
less capability. And it’s not that much more than 
many machines that have little or nothing in the 
way of expandability. 

Physically, the One is small - 7" high. And it’s all›
metal in construction. It’s only 141/a" wide, ideal for 
desk top use. A rack mount•option is also available. 

CONTACT YOUR REP NOW 
Get all the details on this important building-block 

computer. Get in touch with your Cromemco rep 
now. He’ll show you how the new System One can 
grow with your task. 

�cROMIX and COOS are trademarks of Cromemco Inc. �
tcPIM is a trademark of Digital Research �

C3 Crornerneo™ 
incorporated 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 � (415) 964-7400 

Tomorrow’s computers today 
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tion by Steve Ciarcia I An ambitious variation on 
a simple project to collect data on prevailing winds. 
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" ... stands well above 
other S-100 graphics dis­ . . better monochromatic
plays in its price and per­ _. display .. .. " 
formance range." ELECTRONIC DFSIGN, 

BYTE, Product Review 1981 Technology Forecast 

MICROANCELO �
IIlGH RESOLUTION GRAPIIlCS SINGLE BOARD COMPUTER 
512 x 480 resolution black and white and vivid color displays 

RS-170 com­
posite or direct 
drive output 

Local or external 
sync generation 

4 Mhz ZBO 
microprocessor 

60 hertz real­
time clock 

8 level interrupt 
tie-in 

IEEE S100 bus 
compatible 

Screenware� Pak I 
A 4K byte operating system resident in PROM on 
MicroAngelo™. Pak I emulates an 85 character 
by 40 line graphics terminal and provides over 
40 graphics commands. Provisions exist for user 
defined character sets and directly callable user 
extensions to Screenware™ Pak I. 

Screenware� Pak II 
An optional software superset of Pak I which 
adds circle generation, polygon flood, program­
mable split screen for separate graphics and ter­

Light pen 
interface 

Time multi­
plexed refresh 

4K resident 
Screen ware™ 

Pak I operating 
system 

32K RAM 
isolated from 
host address 

space 

High speed 
communications 

over parallel 
bus ports 

And now . .. COLOR!! 
The new MicroAngelo™ Palette board treats from 
2 to 8 MicroAngelos as "bit planes" at a full 
512 x 480 resolution. Up to 256 colors may be 
chosen from 16.8 million through the program­
mable color lookup table. Overlays, bit plane 
precedence, fade-in, fade-out, gray levels, blink­
ing bit plane, and a highly visual color editor are 
standard . 

Ask about our multibus and RS-232 versions. 

minal I/O, relative coordinates, faster vector and 
character plotting, a macro facility, full UCSD SCIDN 
Pascal compatibility, and more. 

12310 Pinecrest Road • Heston, VA 22091 • (703) 4 76-6100 • TWX: 710-833-0684 













8•100 Fast•Aid. �
Including 3 new boards for system design relief. �
TheMB64. 
An economical, high­
performance 64K static 
RAM memory. 
Just what the doctor ordered. 
A new 64K static RAM con­
figured as two 32K blocks that's 
fast (in excess of 6MHz), reliable 
and economical. The MB64 sup­
ports IEEE 696/S-100 24-bit ex­
tended addressing for up to 
16MB of RAM. Bank switching 
permits compatibility with popu­
lar multi-user computer systems 
(such as CROMIX*). Up to 8K 
can be replaced with 2716 
EPROMs. The MB64 offers low 
power consumption (typically less 
than 600 milliamps). And a pro­
vision for optional battery 
backup. 
(The MB64 is priced at less than 
$850.) 
•CROMIX is a trademark of Cromemco, Inc. 

Thel08. 
An 1/0 board featuring eight 
serial interfaces, individually 
programmable baud rates, and 
an interrupt clock. 
Give your system fast-aid-in­
cluding easier testing and 
speedier diagnosis-with SSM's 
new 108. This board features 
eight asynchronous serial RS-232 
1/0 ports with LED data trans­
fer indicators. Individually pro­
grammable 1/0 port baud rates 
(110-19,200) meet all your 
specific configuration require­
ments. A timer (50/60 Hz) sup­
ports real-time or multi-user 
applications. 

And all our Fast-Aid boards 
offer: 
• Card ejectors for painless card 

removal. 
• LEDs for easy troubleshooting 

and monitoring. 
• IEEE 696/S-100 compatibility. 

The 105. 
A two-serial/three-parallel 110 
board with programmable 
timer. 
The perfect remedy for fast sys­
tem integration, more precise 
diagnosis, and far healthier sys­
tem operation. The 105 features 
two RS-232 asynchronous serial 
interfaces for maximum peri­
pheral compatibility. The board 
supports a variety of devices with 
high-speed serial data transmis­
sion (110-19 ,200 baud). Three 
parallel ports, providing a total 
of 32 bits, support various 110 
configurations: a 16-bit software 
programmable bi-directional in­
terface, and two 8-bit interfaces. 
One 8-bit interface supports 
direct connection to Centronics­
compatible printers. The other 
provides 8 bits of parallel input 
for such devices as keyboards. 
The 105 also offers a software­
programmable timer for real-time 
or multi-user applications. 

For more details about these new 
boards, or any of SSM's S-100 
compatible boards (including var­
ious CPU, EPROM, video and 
development boards), just call 
your local dealer or SSM today. 

SSM Microcomputer Products, Inc . 
2190 Paragon Drive 
San Jose, CA 95131 
(408) 946-7400 Telex: 171171 
TWX: 910-338-2077 
Circle 332 on inquiry card. 

















Has \your microprocessor become �
a major problem? 
I 



Letters----------------------------------------------------------------...... �
peated until this maximum equals 1. 

Stepping through an example may be 
useful. Suppose we wish to shuffle 10 ele›
ments. We start out by arranging them in 
order as: 

1 2 3 4 5 6 7 8 9 10 
Next we generate a random number be›

tween 1 and 10, say 6. Now we exchange 
the objects in position 6 (the number gen›
erated) and 10 (the top of the range for the 
random-number generation) . This leaves: 

1 2 3 4 5 10 7 8 9 6 
For the next step we generate a random 

number between 1 and 9 (10 -1) . Sup›
pose this time we get 4. Then we exchange 
the objects in positions four and nine and 
decrement the maximum element count to 
8. �We now have 

1 2 3 9 5 10 7 8 4 6 
The entire set will be sorted after 10 

random numbers have been generated. 
(By the way, this does bring up one 
criticism of the algorithm used by Mr. 
Hughes for benchmarking. Because of the 
nature of his algorithm it is likely that 
every time the program is run a different 
number of random numbers will have to 
be generated due to the chance occurrence 
of duplication. While this should work 

out to a predictable average, the possi›
bility of variation makes its usefulness as a 
benchmark somewhat doubtful.) 

I ran both versions of the shuffling pro›
gram which appear here on my TRS-80 
Model I. As mentioned above, the timing 
on listing 1 was quite variable, ranging 
from 40 to 66 seconds. For listing 2 the 
time was consistent at 3.5 to 4 seconds. 
(And no, I didn’t compile the second ver›
sion. I did subsequently compress it, de›
leting spaces and packing the entire pro›
gram on a single line and got average 
speeds of about 2.25 seconds.) 

Listing 2 

100 DEFINT A-Z 
110 RANDOM 
120 N =52 
130 DIM A(N) 
140 A$= TIME$ 
150 FOR I = 1 TO N 
160 A(I) =I 
170 NEXT I 
180 FOR I = N TO 2 STEP - 1 
190 R = RND(I) 
200 T=A(I) 
210 A(I) = A(R) 
220 A(R) = T 
230 NEXT I 

Hayes Microcomputer Products Inc. 5835 Peachtree Comers East, Norcross, Georgia30092 (404) 449·8791 
Hayes Stack is a trademark of Hayes Microcomputer Products, lnc. 
' 1981 Hayes Microcpmpuler Products, lnc.Sold ar1)' 1n !he U.S.A. 

’ 

20 February 1982 ' BYTI Publications Inc � Circle 142 on Inquiry card. 

1 

240 FOR I = 1 TO N 
250 PRINT A(I); 
260 NEXT I 
270 PRINT 
280 8$ =TIME$ 
290 PRINTA$,B$ 

Finally, I’m not sure of the origin of this 
second algorithm. I don’t remember in›
venting it, but then I don’t recall reading 
or hearing about it elsewhere. I do know 
that it has been very useful to me. I hope 
BYTE readers will find it equally valuable. 

David R. Borger 
16835 Westmoreland 
Detroit, MI 48219 

Mr. Hughes’s article comparing BASIC, 
Pascal, and Tiny-c for writing a card›
shuffling program is useful for comparing 
the ease of programming in those lan›
guages. Some caution must be exercised in 
using the timing results, however. The al›
gorithm he uses is very sensitive to the 
order of the random numbers. The algo›
rithm is as follows: 

A. Get a number from 1 to 52 from the 
random-number generator. If the 
number has already been used, repeat 
this step. 

B. � Put this number in the array (deck) at 
the next location. If we have 52 num›
bers, we are done. Otherwise go back 
to step A . 

As we get toward the end of the deck, 
there are fewer acceptable numbers. One 
number generator may require many 
more calls than another. To get a "good" 
sequence of random numbers, the range 
of the random-number generator should 
be much larger than the range required by 
the program. In order to compare Mr. 
Hughes’s algorithm in the three languages, 
we should assure ourselves that the num›
ber of calls to the random-number 
generator is at least on the same order. 

It’s possible to generate a random list of 
numbers n long with only n calls to the 
random-number generator. The idea is to 
generate n random numbers and then sort 
them. The random numbers are distri›
buted across the range of the number gen›
erator, not the range of the program. If 
the random-number generator is good, 
this means that any number generated will 
not be repeated until all other numbers in 
the range of the number generator have 
been generated. 

Here is one possible algorithm for get-

Circle 368 on Inquiry card. --+ 



The time tested V1deoterm 80 
column card: 
• 80 characters x 24 lines 
� True decenders 
� 7 x 9 character resolution 
� Low power consumption 
� Compatible with most word 

processors 
� Softcard and CP/M compatible 
� Modem compatible 
� �Most popular character set of �

any 80 column card �
� Alternatecharacterfontsavailable 
Suggested retail price $345.00 

Video 
Switch is 
an auto›
matic ver›
sion of the 
popular 
Switch›
plate. It 
knows 
whether it should display 40 or 80 
columns or Apple graphics. It does 
the tedious work of switching video›
out signals so you don’t have to. The 
Soft Video Switch can be controlled 
by software. Any Videoterm with 
Firmware 2. 0 or greater may be 
used with the Soft Video Switch. 
The single wire shift mod is also sup›
ported Package price is $35.00. 

• KEYBOARD AND 
DISPLAY ENHANCER 

The original Keyboard and Display 
Enhancer is still available for Revi›
sion 0-6 Apples Con which the new 
Enhancer J[ will not fitl. These 
Apples have memory select sockets 
at chip locations 01 , E1 & F1. The 
Keyboard and Display Enhancer 
allows entry and display of upper & 
lower case letters with fully func›
tional shift keys. It does NOT have 
user definable keys nor a type ahead 
buffer. The price is $129.00. 

[includes) 
� Font Editor 
� Pascal Mid-Res Graphics 
� Applesoft Read Screen Utility 
� Top & Bottom Scrolling 
� Pascal Vidpatch 
� Graphics Template 

Character Set EPROMs $29.00 ea 
� Half Intensity 
� Inverse 
�German 
� Katakana[Japanesel 
� Line Drawing Graphics �

[Expanded) �
� Spanish 
� French 
� Math & Greek Symbols 
� Super & Subscript 

Dvorak EPROM 
!Enhancer! 
Lower Case Chip 



Letters------------------------------------------------------------------­
ting a shuffled deck of cards. Use two ar›
rays, KEY and CARD: 

A. Initialize �CARD by letting CARD(!) 
= I for elements in CARD. 

B. � Put a random number in each element 
of KEY. 

C. � Find the smallest element of KEY that 
has not been used. This is the next 
card. Save it in array CARD. Repeat 
this step until all the elements of KEY 
have been used. 

A BASIC program that performs this 
algorithm follows. Note that the sort used 
is a bubble sort and is not as efficient as 
some others. 

10 � DIM C(51), K(51) 
2 0 GOSUB 1 000 
30 � FOR I = 0 TO 51 
40 � PRINT C(I); 
50 � IFINT((l+1)/10) =(I+ 1)/ 

10 THEN PRINT 
60 �NEXT I 
70 � PRINT 
80 � PRINT "ALL DONE!" 
90 � END 
1000 FOR I = 0 TO 51 
1010 K(I) = AND (0) 
1020 C(I) = I 
1030 NEXT I 
1040 FOR I = 0 TO 50 
1050 S = I 
1060 FOR J = I + 1 TO 51 
1070 IF K(J) ' K(S) THEN S = J 
1080 NEXT J 
1090 K(S) = K(I) 
1100 T = C(I) 
1110 C(I) = C(S) 
1120 C(K) = T 
1130 NEXT I 
1140 RETURN 

I hope this will be of some use to those 
who shuffle cards. The inside loop is per›
formed approximately 1352 times, so if 
you require fewer calls than this to your 
random-number generator to get 52 num›
bers, Mr. Hughes’s algorithm may be 
better. 

Emmet R. Beeker III 
1123 Maple Dr. 
Mountain Home, ID 83647 

Slngle-Drlve Success Story 

The revie 
0

w ’The Radio Shack FOR›
TRAN Package" by Tim Daneliuk (Octo›
ber 1981 BYTE, page 385) is a good over›
view of an excellent software package. 
However, I must take exception to the 
statement "In single drive systems, the re›
locatable object file must always be on the 
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disk containing the linker and FORTRAN 
library." This is not true. In fact, the 
source, relocatable, listing, and object 
codes may reside on a disk separate from 
both supplied FORTRAN disks. 

First I’ll name the three disks that I’ll be 
using and then I’ll lead you through the 
steps necessary to compile and link a 
FORTRAN source program using one 
disk drive. It did take some time to figure 
this out because Radio Shack forgot to 
document the procedure. The disk con›
taining the editor and the FORTRAN 
compiler will be called FOR/EDIT, the 
disk containing the linker and the FOR›
TRAN library will be called FOR/LINK, 
and the disk containing the source, re›
locatable, and object codes will be called 
PROGRAM. 

1. � Insert the FOR/EDIT disk and boot the 
system. Load and execute the editor by 
entering EDIT. 

2. � After the editor has loaded and you re›
ceive the prompt, remove the 
FOR/EDIT disk and insert the PRO›
GRAM disk that contains, or will con›
tain, the source program. 

3. �Create or change the source code, as 
necessary. When finished, write the 
source code to the PROGRAM disk. 

4. Remove the PROGRAM disk and in›
sert the FOR/EDIT disk. Load and exe›
cute the FORTRAN compiler by enter›
ing F80. 

5. �After the compiler has loaded and you 
receive the prompt, remove the 
FOR/EDIT disk and insert the PRO›
GRAM disk that contains the program 
to be compiled, and where the re›
locatable code is to reside. 

6. � Enter TEMP,TEMP=TEMP, or 
whatever program name you are 
working with. This will compile the 
source code and write out the re›
locatable code along with a print file . 

7. �Remove the PROGRAM disk and in›
sert the FOR/LINK disk. Load and ex›
ecute the linker by entering L80. 

8. � After the linker has loaded and you 
receive the prompt, remove the 
FOR/LINK disk and insert the PRO›
GRAM disk that contains the re›
locatable code to be linked. 

9. � Enter TEMP, or whatever program 
name you are working with. This will 
load the relocatable code and display 
all the undefined globals. 

10.Remove the PROGRAM disk and in›
sert the FOR/LINK disk. Enter FORLIB/ 
REL-S to search the FORTRAN 
Library to resolve all undefined 

globals. If you need to search other 
files to satisfy undefined globals, enter 
FILENAME-S. 

11. Remove the FOR/LINK disk and insert 
the PROGRAM disk that will contain 
the executable object code. 

12.Enter TEMP-N to name the output ob›
ject code. Then enter -E to write out 
the object file and exit the linker. 

13.You are now ready to execute the com›
mand (object) file TEMP/CMD. 

Note that no data was written to the two 
FORTRAN disks. In fact, I keep write›
protect tabs on these disks just to avoid 
disasters. This procedure seems to be a lot 
of work, but those of us with single-drive 
systems are used to the inconvenience. If 
we couldn’t hack it, we’d have two disks! 

Spencer R. Lepley 
1655 Capital Circle SE, Lot #12 
Tallahassee, FL 32301 

Tim Daneliuk replies: 
Mr . Lepley seems to be absolutely cor­

rect! I entered a short FORTRAN pro­
gram and linked it as he suggested: it 
works just fine. As he points out, the 
documentation does not discuss single­
drive use in any real depth. Personally , I 
think a book is needed that would docu­
ment these kinds of procedures as well as 
the many advanced features of both the 
Radio Shack/ Microsoft FORTRAN and 
the M-80 Macro Assembler. How about it 
Radio Shack? 

One other point has come to my atten­
tion since I first did the FORTRAN re­
view: as of this writing, the package has 
not been implemented on the TRS-80 
Model Ill. However , Model III systems 
that use the LOOS disk operating system 
can use not only FORTRAN, but M-80 
Macro Assembler, BASCOM compiler, 
RS COBOL compiler, and RS BASIC 
compiler. This is accomplished by "patch­
ing" the Model I versions of these lan­
guages. Complete instructions for these 
procedures are found in the latest issue of 
the LOOS Quarterly (Vol. 1, No. 2). 

More on VOS 

Since Sol Libes’s mention of the Soft›
ware Tools Virtual Operating System in 
BYTELINES (October 1981 BYTE, page 
306) our research group at the Lawrence 
Berkeley Laboratory has been inundated 
with requests for information. Although 



The Context Connector� Converts �
Any Data Directly Into VisiCalc� �

Without Re-typing. �
If you’re one of the thousands of VisiCalc users 
who enter data from another computer into your 
VisiCalc models, the Context Connector can save 
you hours of work. 

The Connector automatically converts text files 
from any computer into VisiCalc format. So you 
can easily move numbers from any file directly 
into selected VisiCalc cells. 

Load Data From Your Company Computer. 

The Connector lets you convert data from your 
company computer directly into VisiCalc models. 
So you can compare actual results to VisiCalc 
projections. The Connector will also consolidate 
different VisiCalc models, an invaluable tool for 
3.2 version owners. 

Analyze Stock and Commodities Prices. 

The Connector converts data from timesharing 
services like Dow Jones into VisiCalc cells. So 
you can manipulate error free numbers instead of 
spending valuable time on typing. 

Convert Data From Any Timesharing System. 

The Connector will convert data from any time›
sharing system into your VisiCalc models. lnfor›

. mation from ORI, Dow Jones, The Source, Chase 
Econometrics, Dialog and other leading data 
bases can be processed by the Connector. The 
Connector has its own editor to let you review and 
edit figures prior to converting into VisiCalc. 

The Connector Also Transmits and 
Receives Electronlc Mall. 

The Context Connector also serves as a basic 
communications program. The Connector has an 
auto-dial feature to automatically call other 

computers. Once on-line, the Connector can 
transmit standard DOS text files to any computer. 
The Connector can transmit and receive complete 
VisiCalc models. Another useful function is " save 
to disk" which allows you to save your electronic 
mail on disk for future reference. 

Specifications. 

The Connector is designed to work with the Apple 
II, 48K of RAM and at least one disk drive. The 
Connector supports both 13 and 16 sector disk 
versions of VisiCalc. It also works with the Apple 
Ill in emulation mode. 

For data transmission, the Connector supports 
the D.C. Hayes Micromodem, Apple communica›
tions card or the SSM I AIO card. 

Avallable at Your Local Computer Store. 

The Connector is available at most personal 
computer stores. For the name of your nearest 
dealer, please call or write Context Management 
Systems. Retailers, the Connector is available 
from Softsel Distributors or from Context Man›
agement Systems. 

Free Demo Disk 

Send us a blank 5 % " disk and a self ddressed 
stamped mailer and we’ll return your disk with a 
copy of the Connector demonstration program 
which explains how you can use the Connector. 
Or if you prefer, send a check for $4.00 made out 
to Context and we’ll send you a new Maxell MD-1 
5%" disk containing our demo program. Once 
you’ve seen our demo, you can delete the program 
and use the demo disk as you would any new 
blank diskette. It’s a risk free way of seeing the 
Connector demonstrated on your Apple. 

CONTEXT MANAGEMENT SYSTEMS �
Management Software For Personal Computers �

23864 Hawthorne Blvd., Suite 101 �
Torrance, California 90505 �

(213) 378-8277 �

© 1982 Context Management Systems 

VisiCalcTM is a trademark of Personal Software, Inc. � Apple� is a trademark of Apple Computer, Inc. 
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Because we put what 
you want into it,you get 

whatyou wantoutofit. 
We unwrapped our package for you , bit by bit. 

It's all here. And you're looking at it . 
From the 8088 microprocessor and the Macro 

Assembler that g ive you speed and capac ity to the 
RS2 32C interface that gives you the world. 

All co ld, no other personal computer offers as 
many advanced capabi lities. Read all about them in 
the Technical Reference Manual avai lable at your 
IBM Personal Computer dealer. 

Software? IBM Personal Computer DOS . The 
UCSD p-System. Plus a documented set of our 
device driver routines . For high level lang uage , 
exactly what you want. Enhanced BASIC in ROM. 
Pascal. FORTRAN. But our software story 
is still being written. 

Maybe by you. 
Ifyou're interested, 

start by writing co : 
IBM Personal Computer 
Software, Dept.765, 
IBM Corporation, 
Armonk, New York 

10504. =- -:-_.::® 
--- ·­

The IBM Personal Computer �







Letters----------------------------------­
messages collide, so this is not a minor 
consideration. 

As a last point, it is very useful to pro›
vide a high-level time-out interval, say of 
about 30 seconds, so that if nothing hap›
pens during that length of time, every›
thing gives up trying to communicate and 
goes back to the initial state. Otherwise, if 
for some reason things get stuck, it may 
be necessary to reset all the computers 
connected to the network to get them all 
back in synchronism on message num›
bers. If all the systems in your classroom 
full of microcomputers need to be reset 
whenever any one gets fouled up, this 
trick is a big help. 

With these fixes, the Ultra-Low-Cost 
Network should fly. There are more 
elaborate schemes, but this is the simplest 
one that doesn’t get intermittent errors. 

John Nagle 
340 Ventura, Apt. 11 
Palo Alto, CA 94306 

Software Considerations 

I would like to comment on "Bridging 
the 10-Percent Gap" by Paul Brady (Octo-

Subsystem includes: 

�Winchester Disk Drive(s] 

�Controller 
�Power Supply 
�Enclosure 
�All Interface Cabling 
�CP/M� �2.2 Support and Diagnostic Programs 
on Floppy Disk 

�Host System Interface Card 
�Dedicated Telephone �Number for Technical 
Assistance 

�Registered Trademark of Digital Research Corp. 

ber 1981 BYTE, page 264). Mr. Brady 
points out that a wide range of reasonably 
priced hardware for small-business • re›
quirements is available. This is true and 
should encourage progressive small-busi›
ness owners to move into the computer 
age. However, Mr. Brady demonstrated 
the classic "small-business mistake" in this 
statement: ’We barely managed the funds 
required for the hardware. We simply 
cannot spend hundreds or thousands 
more on software." 

Prospective computer owners need to 
realize that good software is a labor-inten›
sive product and must be included in the 
budgeting for a computer system. Mr. 
Brady was lucky that his organization had 
people willing to donate their time to de›
sign, code, test, and document customized 
software. Not all small businesses have 
this advantage. 

My advice to a small-business owner 
who needs a computer but lacks the time 
and inclination to become a computer ex›
pert is to hire a local computer profes›
sional or small firm to put together the 
best hardware and software combination 
for his application. I will be glad to mail 
free copies of my article, "The Small-Busi›
ness Owner’s Guide to Hiring a Computer 

System available for: 

�S-100 
�Heath/Zenith Z-89 
�TRS-80 Model Ill 
�Xerox 820 
�IBM Personal Computer System 

5-Megabyte System 
Retail $ 

Complete 2995.00 

Expert," to anyone who sends me an ad›
dress and 40¢ in stamps. 

Diane P. Kerkhoff 
Kerkhoff Computers 
6309 Ambassador Dr. 
Orlando, FL 32808 

Altos Gamesmen 

While Thomas Wadlow’s "The Xerox 
Alto Computer" (see September 1981 
BYTE, page 58) was most interesting, I’m 
sorry he didn’t mention that Xerox also 
donated four Altos to the Computer 
Science Department at the University of 
Rochester in 197 4. In fact, two of the 
games pictured in the article were written 
by graduate students there. 

Trek is the work of Eugene Ball, who 
also wrote Death Star (in which you pilot 
your Alto down a trench in the Death Star 
and fire a torpedo at its only vulnerable 
spot to save the Federation). Pinball was 
written by Clint Parker. You can jiggle the 
"table" by holding down the space bar. 
Overly energetic application of the space 
bar results in a "tilt." Clint’s version of 
Space Invaders remains one of the most 
Jopular Alto games. It keeps track of the 
:op ten scores on the net. No still 
Jhotograph can convey the fine graphic 
:letails of these programs. 

Incidentally, the four original Altos at 
Jniversity of Rochester are named John, 
:>au!, George, and Ringo (my own sugges›
ion was Groucho, Harpo, Chico, and 
?:eppo). 

Vlichel Denber 
(erox 
300 Phillips Rd. 
Nebster, NY 14580 

Exploring Zork’s Origins 

While praising so highly the efforts to 
fight software piracy undertaken by the 
vendors of "Zork, The Great Under›
ground Empire," Bob Liddil in his review 
(February 1981 BYTE, page 262) perhaps 
forgot to mention that the release of Zork 
seems to be an act of software piracy it›
self. From the description given, I infer 
that Zork is just an implementation of the 
well-known PDP-11 game Dungeon, dis›
tributed by Digital Equipment Corp.’s 
user group, DECUS. All the situations, 
descriptions, treasures, reactions, etc. are 
nearly identical to those found in 
Dungeon: the white house with the sack 

AMT has available a 5, 10, 15 and 20 megabyte Winchester Hard Disk 
subsystem that is very EASY for any user to interface with his existing 
system. 
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of peppers on the kitchen table, the forest 
where players are reincarnated, the jewel›
encrusted egg in a nest on a tree, and 
more. The colorful description of situa›
tions has especially set Dungeon apart 
from preceding adventure games. Even 
the name Zork is taken from a situation in 
Dungeon. Yet in Zork’s advertising you 
will not find a tiny nod to any of the 
numerous authors outside Personal Soft›
ware Inc. who have done 99 percent of the 
work. 

Greetings from a fanatic BYTE reader. 

Hans Strasburger 
Dipl. Math. Dipl. Psych. 
Tai 58/IV 
D-8000 Munich 2 
West Germany 

Response to Hans Strasburger: 
A call to Personal Software Inc. re­

vealed that Zork will no longer be 
distributed by that company. Zork is now 
being sold by lnfocom of Cambridge, 
Massachusetts. Joel Berez, president of ln­
focom, gave us a short history of Zork . 

According to Mr. Berez, Zork was ori›
ginally developed around 1977 and run on 
a Digital Equipment Corporation PDP-10 
using a language called MOL. Sometime 
later a version was developed for the 
PDP-11 using FORTRAN, and this is the 
version being distributed by DECUS. This 
version was written by someone who had 
access to the original Zork source code. 
The microcomputer version formerly sold 
by Personal Software and now by In­
f acorn was written by the authors of the 
original Zork: Marc Blank, Dave Lebling, 
Bruce Daniels, and Tim Anderson. The 
first micro-Zork, Zork I, was a subset of 
the original version. Zork II includes more 
of the original Zork situations than Zork I 
plus some additional enhancements. A 
future Zork Ill will contain the remaining 
original Zork material plus even more 
enhancements. Thus, the combination of 
Zork I, Zork II , and Zork Ill would give 
the user all the original POP-10 version 
plus many enhancements. For more infor­
mation on Zork, see "lark and the Future 
of Computerized Fantasy Simulations," 
December 1980 BYTE, page 172. 

Old Clothes Issue �
New Clarlon Call �

enjoyed BYTE’s reprint of Charles 
Anthony Richard Hoare’s Turing lecture 

30 February 1982 ' BYTE Publications Inc 

of 1980. (See "The Emperor’s Old 
Clothes," in the September 1981 BYTE, 
page 414. ) One of the points he made 
about the programming language Ada de›
serves some extension. He said, " . . . do 
not allow this language in its present state 
to be used in applications where reliability 
is critical. . . . The next rocket to go 
astray as a result of a programming-lan›
guage error may not be an exploratory 
space rocket on a harmless trip to Venus. 
It may be a nuclear warhead exploding 
over one of our cities." 

Some BYTE readers may not know that 
a hardware error nearly caused us to 
launch a nuclear attack against the Soviet 
Union on June 6, 1980. The North Ameri›
can Air Defense Command (NORAD) 
command center in Colorado Springs de›
tected an illusory Soviet nuclear attack on 
us, and our bombers were taxiing to take 
off, our nuclear-missile submarines 
alerted, and our land-missile launch keys 
inserted into their sockets, ready to go in 
retaliation. The error was detected with 
little time to spare. It was traced to a $0.46 
integrated circuit. This was not an iso›
lated incident. A similar alert was signaled 
only three days earlier. (See The Pro­
gressive magazine, August 1980, pages 
29-30.) 

As we automate more and more of the 
decisions involved in launching our 
arsenal of 10,000 strategic nuclear wea›
pons, most of which are far more power›
ful than the bombs used in Hiroshima and 
Nagasaki in 1945, we leave ourselves 
more and more vulnerable to computer 
errors. Professor Hoare’s warning comes 
at a critical time. 

To prevent accidental nuclear war, "de›
bugging" our software and hardware 
plays a part. But, most important, we as 
computer professionals and human beings 
must speak out in favor of nuclear-wea›
pons limitations. Specifically, we can en›
dorse the "Call to Halt the Nuclear Arms 
Race," a statement that says that "the U.S. 
and the U.S.S.R. should adopt a mutual 
freeze on the testing, production, and de›
ployment of nuclear weapons and of mis›
siles and new aircraft designed primarily 
to deliver nuclear weapons. This is an es›
sential, verifiable first step toward lessen›
ing the risk of nuclear war and reducing 
the nuclear arsenals. " The "Call" is avail›
able in bulk for $0.05 per copy, plus post›
age, from: 

American Friends Service Committee �
1501 Cherry St. �

Philadelphia, PA 19102 �

Single copies and more information can 
be obtained from: 

Nuclear-Weapon Freeze 
251 Harvard St. 

Brookline, MA 02146 

Many other organizations around the 
country are also working to support a 
weapons freeze. Would you believe, 
High-Technology Professionals for Peace, 
in Cambridge, Massachusetts? (See Com­
puter magazine, September 1981, page 
95.) 

I hope that we can see the day when 
Professor Hoare’s caution will be unneces›
sary . 

Steven Pacenka 
812 Hanshaw Rd. 
Ithaca, NY 14850 � 

A Note on �

Our Database Issue �

BYTE readers have shown a great 
deal of interest in the articles on data­
base management systems, the theme 
of the November 1981 BYTE-parti­
cularly the article "A Survey of Data­
Base Management Systems for Micro›
computers" by Kathryn S. Barley and 
James R. Driscoll. While we are 
pleased that our readers liked the ar­
ticles in that issue, we are concerned 
about some of the questions we have 
been asked, such as "What's wrong 
with this database? It wasn't listed in 
your November issue." 

Readers must keep in mind that we 
are not the definitive source for micro›
computer information; we cannot re­
view every product on the market. We 
operate in a world of time constraints 
and deadlines. We present as many re­
views of as many products as time and 
personnel resources allow. Barley and 
Driscoll noted that their survey of 18 
databases was not comprehensive and 
that "a potential buyer ... can deter­
mine which database features he or she 
considers most important and then 
seek a system that offers those fea­
tures ." 

Database management is one of the 
fastest-growing fields in the microcom­
puter industry. We will try to keep you 
informed about as many products as 
we can. Please remember that the 
absence of a product review in BYTE 
does not imply that we have a negative 
opinion of it. Look for additional data­
base reviews in future issues of BYTE. 
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Ciarcia’s Circuit Cellar �

Build a Computerized �
Weather Station �

One of the few redeeming features 
of the weather here in New England is 
the abundance of wind. It may 
change directions five times a day, 
but there always seems to be a breeze. 

For some time I have been thinking 
of installing a windmill at my house 
to provide supplemental electrical 
power. Maps and charts of my locale 
suggest that it might be feasible, but 
considering the complexities of the in›
teractions of climate and terrain in 

Steve Garcia �
POB 582 �

Glastonbury, CT 06033 �

Connecticut, I thought it might be 
worthwhile to gather more on-site 
weather data before pouring con›
crete. 

The practical problem of collecting 
the data inspired this article. I started 
out by adapting a commercially avail›
able anemometer (wind-speed gauge) 
and wind vane for computer attach›
ment. To simplify getting the data to 
the computer inside the house, I de›
cided to convert the parallel output 

Photo 1: Wind-velocity measurements are taken by a cup anemometer and wind 
vane mounted high above any obstruction to air flow on a section of television­
antenna mast. 

from the rooftop transmitter/sensor 
unit into serial format. Instead of 
stringing 200 feet of 12-lead cable 
from the rooftop unit to the com›
puter, I could run a single two›
conductor twisted-pair cable. 

After this unpretentious start, I got 
a little carried away thinking how I 
could do away with even this one 
cable. But first let me describe the sys›
tem as I initially built it, starting with 
the wind sensors. 

Weather Instrumentation 
Devices capable of sensing and 

measuring wind speed and direction 
can be built from several different 
basic designs, but probably the most 
cost-effective wind-speed and direc›
tion sensors are the familiar cup 
anemometer and wind vane, shown 
in photo 1. The cup anemometer.cap›
tures the moving air in cup-shaped air 
scoops that are attached via spokes to 
a shaft. The assembly spins at a rate 
proportional to the wind’s velocity. 

A wind vane looks and works like 
an arrow with a big tail. As the wind 
blows, the tail fin acts like a sail, 
causing the vane to align itself with 
the direction of the wind. 

I briefly considered trying to design 
a homebrew cup anemometer and 
wind vane, but several factors argued 
against this. 

In my application, survivability 

Copyright ' I 982 by Steven A. Ciarcia. All 
rights reserved. 
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and accuracy are important. To 
determine the economic feasibility of 
a windmill, measurements must be 
taken, for several months, from a 
location exposed to the full fury of 
the weather. An anemometer con­
structed from paper cups and a small 
permanent-magnet motor /generator 
would have been a kluge at best. It 
might have been capable of measur­
ing wind speed for a little while, but it 
would not have survived exposure to 
the elements for very long. Also, I 
needed to have reliable accuracy to 
determine the potential power output 
of a windmill, which is a function of 
wind speed. 

It is not easy to construct a reliable 
cup anemometer and wind vane. For 
weather instruments to work, they 
must survive the weather they are to 
monitor. 

I prefer to concentrate on the appli­
cations of electronic technology 
rather than on techniques of fabrica­
tion or artistic excellence. Instead of 
attempting homebrew sensor designs, 
I decided to use the wind sensors from 
a commercially available weather­
monitor kit, the Heathkit ID-1890 
Digital Wind Computer, sold by the 
Heath Company, Benton Harbor, 
Michigan. This is a microprocessor­
based unit that displays wind velocity 
and the date and time of peak gusts. 
The unassembled parts of the anemo­
meter are shown in photo 2. 

If you wish to duplicate my pro­
ject, you can order the complete kit 
from Heath and use the appropriate 
parts. It is unlikely that the required 
parts will be available separately. (At 
the time of this writing, the ID-1890 
Digital Wind Computer kit is on sale 
at $164.95, reduced from the regular 
price of $194.95.) 

The required parts from the 
ID-1890 kit are listed in the text box 
on page 48. The ones unique to the kit 
are marked with an asterisk, while 
the rest are fairly common hardware 
or electronic parts. 

The same wind vane and anemo­
meter are used in the more complex 
ID-4001 Digital Weather Computer 
kit, which displays wind velocity, 
temperatures, barometric pressure, 
and the current date and time and 

stores weather data for future recall. ging of weather conditions; it is likely 
The ID-4001 sells for $399. 95. (In that other computers could be con­
addition, the ID-4001 contains an nected through this interface as well.) 
output port designed to feed data into If you want to build an anemo­
a Heath H-8 computer system for log- meter, you might try a different 

Photo 2: The anemometer and wind vane were constructed from parts used in 
the Heathkit ID-1890 Digital Wind Computer, shown here. 

Photo 3: The partially assembled data encoder. The optical encoder disc is 

mounted on a shaft between the phototransistors and the LEDs. The opaque areas 
of the disc block the light path between appropriate phototransistor! LED pairs, 
producing a unique Gray-coded output value. 
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measuring technique, such as the 
sonic anemometer described in BYTE 
several years ago by. Neil Dvorak (see 
reference 5, listed on page 68). His 
design used four ultrasonic trans­
ducers to measure wind speed, direc­
tion, and the temperature of the air. 
But due to the tight tolerances of the 
analog circuitry involved, I recom­
mend the cup-anemometer approach. 

Adapting the Wind Sensors 
The output from the Heathkit cup 

anemometer and wind vane consists 
of encoded electrical impulses, which 
must be specially interpreted by the 

computer to derive information 
about wind conditions. Each of these 
wind-sensor units is not much more 
than a weatherproof mechanical 
housing for pairs of phototransistors 
and LEDs (light-emitting diodes) sep­
arated by an optical encoding disc. 

As shown in figure 1, the anemo­
meter and wind vane each have six 
basic components: the air-catching 
apparatus (the wind cup or vane), the 
top housing, two printed-circuit (PC) 
boards, the plastic optical encoder 
disc, and the bottom housing. The 
wind cup (or vane) and encoder disc 
are connected by a shaft supported by 

COMPONENT SIDE 

Figure 1: Exploded mechanical diagram of the inverted Heathkit anemometer unit , 
showing the five LED and phototransistor positions on the two PC boards. The wind 
vane uses four LED! phototransistor sets, while the anemometer actually uses only one 
set. 
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ball bearings. As the cup and shaft 
turn, the shaft rotates the encoder 
disc between the phototransistors, 
which are mounted on the top PC 
board, and the infrared LEDs, which 
are mounted on the bottom PC 
board. 

As the encoder disc turns, the 
opaque portions of its surface inter­
rupt the light path between the LEDs 
and the phototransistors. A schemat­
ic diagram of the configuration is 
shown in figure 2. 

There are five separate concentric 
bands on the encoder disc, as shown 
in figure 3. An identical disc is used in 
both the wind vane and the anemo­
meter, but the two units use different 
portions. In the anemometer, the out­
side ring of the disc is positioned be­
tween a single LED/phototransistor 
pair. For each revolution of the cup 
shaft, 32 electrical pulses are gene­
rated as the 32 opaque disc areas pass 
the LED. The wind speed can be mea­
sured by simply determining the fre­
quency of these pulses. 

The wind vane uses four LED/ 
phototransistor pairs to read the four 
inner tracks of the encoder disc. 
These four outputs form a 4-bit Gray­
code value (interpreted in table 1), 
which defines the angular position to 
a resolution of 1 part in 16. Gray code 
is a modified binary code in which se­
quential numbers are represented by 
expressions that differ in only one bit 
position. This technique is preferable 
in slowly revolving encoders because 
"bit chatter" (oscillation between a 0 
and 1 logic level at the point of transi­
tion) is less conspicuous than in sim­
ple binary or binary-coded-decimal 
(BCD) encoders . In such encoders, all 
four bits can change in certain posi­
tions (from 0111 to 1000, for exam­
ple) with only a small change in 
angular position. Bit chatter can lead 
to ambiguous indications of direc­
tion . 

A fairly simple circuit (shown in 
figure 4 on page 43) provides a 20-mA 
(milliamp) current to the LEDs and 
conditions the output from the photo­
transistors. The outputs of the 
74LS04 inverter are TTL- (transistor­
transistor logic) compatible and can 
be connected to any computer's pa­





counter; the algorithm for this will 
appear later in this article. The result 
is simply divided by 12 (close enough) 
to convert to miles per hour. 

Adding a Digital Thermometer 
With my scheme for measuring 

wind velocity well under way, I de­
cided that I could easily upgrade the 
system to keep track of other weather 
conditions as well. While wind pa­
rameters were essential to my feasibil­
ity study, monitoring temperature 
provided an extra dimension to the 
data-gathering effort. 

Most temperature indicators are 
analog in nature and require an AID 
(analog-to-digital) converter to be 
read by a computer. This is not only 
an added complication, but it con­
sumes more parallel-port resources to 
accommodate the AID converter. A 
conversion resolution of 0.4 percent 
in parallel conversion requires 8 bits 
and generally occupies an entire 8-bit 
input port. Similarly, 0.002-percent 
converters use 16 bits. 

Fortunately, parallel conversion is 
not a necessity in this application and 
others like it, which require modest 
accuracy but where input lines are at 
a premium. Here an analog-input-to­
digital-frequency converter is more 

applicable. In my weather-monitor­
ing system, I already had a digital fre­
quency input from the anemometer. 
It was advantageous, therefore, to 
treat the temperature as a second fre­
quency input and use the same soft­
ware to measure it. 

Figure 7 on page 48 is the schematic 
diagram of a temperature-to-fre­
quency converter suitable for this ap­
plication. !Cl is an LM134 analog 
current source/temperature sensor 
with an operating range of - 55 to 

To add excitement to 
the project, I decided 
to make my weather 

station talk. 

+125 °C (degrees Celsius). (You 
could substitute an LM334 to func­
tion within a temperature range of 0 
to + 70 °C.) With a 230-ohm value set 
on the calibrating potentiometer (the 
R.,, value), the voltage from it will in­
crease 10 millivolts per degree Celsius 
(m VI °C) from some nominal output. 
Through IC2, the rate is amplified to 
100 m VI °C and the offset adjusted to 
a convenient value. IC3 is a type-2207 
voltage-controlled oscillator that acts 

as a voltage-to-frequency converter. 
As configured, a 0- to 10-V input will 
result in a 0- to 10-kHz output. This 
output frequency is then measured by 
the computer. 

Calibration is best established by 
immersing the temperature sensor 
(!Cl) in ice water at 0°C and then in a 
liquid at a known elevated tempera­
ture . The calibration curve will be 
linear, but its slope is dependent on 
the particular components used to 
build the sensor. It's probably best to 
have a frequency of 2 kHz represent 
20°C and 5 kHz represent 50 °C. Con­
version from Celsius to the Fahren­
heit scale should be done by the host 
computer. 

Serial Link to the Roof 
Most wind sensors are located re­

motely from the recording devices. In 
the Heathkit units, a 150-foot 8-con­
ductor cable is available for this con­
nection. I don't like stringing any 
more wire than I have to, and I prefer 
to communicate digested rather than 
raw data . 

The easiest way to condition the 
weather-sensor outputs and reduce 
the wiring is to attach a computer dir­
ectly to the wind and temperature 
sensors. Any computer could be 

Photo 5: Prototype of the wind­
sensor signal-conditioning circuit 
board, which combines the input­
conditioning and calibrating-display 
circuitry of figure 4 with the digital­
thermometer circuitry of figure 7. The 
two 4-pin connectors on the right side 
connect to the wind vane , and the con­
nector on the left goes to the 
anemometer. 

Photo 4: Completed Heathkit anemometer assembly. 

42 February 1982 © BYTE Publications Inc 





TO KNOW FOR KEYED �

FILE ACCESSINC IS �

MICRO B+� �
Since 1979, MICRO B+ 

has delivered: 
� PERFORMANCE: search an in›
dex of over 10,000 key values in 
less than one second on a floppy. 
� CONVENIENCE: no need to re›
organize index files. 

� SUPPORT: our bug-free code is 
backed by the best programmer 
support in the industry, just call 
us to see. 
� INNOVATION: the 1st and most 
complete implementation of B›
Tree index structures for micros. 

� DOCUMENTATION that you 
can read. 

AND NOW 

FairCom has added 
� MUL Tl-USER support under 
MP/M for MICRO B+. 

IF YOU PROGRAM IN: 

MICROSOFT’S BASIC, COBOL, �
or FORTRAN �

DIGITAL’S PL/1•80 �
CBASIC-2 �

PASCAL/MT+ �

WE’VE COT WHAT �
YOU NEED �

tor $260. Manual alone $20. Ship›
ping $4 North America, $8 else›
where. 

LANGUAGE C VERSION �
OF OUR B-TREE ALGORITHM �
IS AVAILABLE FOR $2600. �

fAIRCOM 
' 1981 Faircom 

2606 Johnson Drive 
Columbia, MO 65201 

13141 445-3304 
WE ACCEPT VISA & �

MASTERCHARGE �
MP/M & PL/l•BO are trademarks of Digital �
Research. CBASIC is a trademark of Compiler 
Systems, Inc. PASCAL /MT+ is a trademark of 
MT Micro Systems. 

44 February 1982 ' BYTE Publications Inc 

read the sensors and send appropriate 
word phonemes out the port to the 
Sweet Talker. (A list of appropriate 
words is contained in table 2.) Con›
tinuing along this line of thought to 
its logical conclusion, I connected the 
audio output of the Sweet Talker to 
the input of a low-power radio trans›
mitter. 

In the final configuration, the com›
puter I controller board digests the 
weather-instrument data, the Sweet 
Talker converts it to English, and the 
transmitter transmits it to my radio. 

For up-to-the-minute weather data, I 
merely tune my radio to 98 MHz and 
listen to my own synthesized 
weatherman announcing, "Wind 
heading: north northwest at twenty 
miles per hour." 

System Configuration 
Figure 8 on page 54 shows an out›

line of the connections in the com›
pleted system between the wind in›
strumentation, the temperature sen›
sor, and the computer/controller 
board. The circuit boards are shown 

Compass Position Gray Code 
D C B A 

N 0 0 0 0 
N N W 0 0 0 1 
N W 0 0 1 1 
WNW 0 0 1 0 
w 0 1 1 0 
ws w 0 1 1 1 
s w 0 1 0 1 
s s w 0 1 0 0 
s 1 1 0 0 
s s E 1 1 0 1 
s E 1 1 1 1 
E s E 1 1 0 
E 0 1 0 
E N E 0 1 1 
N E 0 0 1 
N N E 0 0 0 

Table 1: Interpretation of the optical Gray code produced by the LED/photo­
’ transistor detectors inside the Heathkit wind-vane sensor unit. 

anemometer AE, N, AH1 , M, AW1, AW2, M, 13, T, ER 
average AE1, EH3, V, R, 11, D, J 
Celsius S, EH1 , L, S, 11, UH2, S 
computer K, UH1, M, P, Y1, IU , U1, T, ER 
direction D, 11, R, EH1, K, T, SH, UH3, N 
east E1 , AY, S, T 
Fahrenheit F, EH1, R, 12, N, H, UH3, AH2, Y, T 
frequency F, R, E1, K, W, EH3, N, OT, S, Y 
hour AH1, UH3, W, ER 
kilometers K, 11, 13, L, AW1, M, 11, T, ER, Z 
maximum M,AE1, EH3, K, PAO,S, EH3, M, UH2, M 
miles M, AH1, EH3, 13, UH3, L, Z 
minimum M, 12, N, 12, M, UH3, M 
north N, 02, 02, R, TH 
peak P, E1,AY,K 
per P, ER 
south S, AH1, UH3, U1, TH 
temperature T, EH1, EH3, M, P, ER, UH1, T, CH, ER 
velocity V, UH1, L, AW1, S, 11, T, E1 , Y 
west W, EH1, EH3, S, T 
wind W, 11, 13, N. D, D 

Table 2: A list of words useful in describing weather conditions, with their Votrax 
phonemes. These phonemes can be transmitted to the Sweet Talker voice synthesizer 
by the controlling software running on the ZB-BASIC Microcomputer, in accor­
dance with the prevailing weather. 
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established "how-to" aids simplify 
and speed your conversion to 16­
bit applications. Just let us help. 

Over 2 Million CP/M-86 Units �
Software Writer Benefits 

2,800,000 CP/M-86 based 
systems by 1986. This market 
projection identifies the type and 
scope of your future sales. 

Independent Software Vendor 
(ISV) benefits from Digital 
Research can make you more 
profitable. Here's a glimpse. Call 
for the complete repertoire of 
sales and development aids. 

16-bit laboratory for your use 
features many different 16-bit 
machines. This one stop develop­
ment reduces the conversion time 
of your application or language. 
First to call means first to enjoy 
this resource, and first to start 
sales roll ing. 

ISV selling aid: Descriptive 
listings of your products in our 
ISV Compatible Software Catalog 
have worldwide exposure. 

IBM Display Writers and 
Personal Computers running 
CP/M-86 guarantee a large 
installed base for your 16-bit 
products. 

Apple/Tandy software writers: 
Personal and professional com ­
puter applications increasingly 
require 16-bit resources. Our 

The Standard Is 
Digital Research 

we are the most experienced 
microcomputer software com­
pany in the industry. Over 300,000 
microcomputers use our operat­
ing systems. Over 400 OEMs and 
500 independent software 
vendors use our products. 
Hundreds of 8-bit applications 
now run under our 16-bit prod­
ucts. Across the board, we set 
the standard. And these people 
help us set it, with languages 
under CP/M-86 or MP/M-86: 

The Code Works 
Computer Innovations 
Compuview Products, Inc. 
Digital Research 
Microfocus, Inc. 
Micropro lnt'I Corp. 
Microsoft 
Midwest Micro-Tek, Inc. 
Ryan-McFarland Corp. 
The Soft Warehouse 
Sorcim Corp. 
Stackworks 
Supersoft Associates 
Thomas W. Yonkman 
Vanguard Systems Corp. 

Ccompiler 
Ccompiler 
VEDIT, screen editor 
CBASIC-86, PASCAL MT 
CIS COBOL 
WORDMASTER, WORDSTAR 
BASIC, FORTRAN, COBOL, PASCAL 
BASIC-compiler 
RM/COBOL 
LISP compiler, MuMATH 
PASCAL/M, TRANS-86 
FORTH 
Ccompiler 
LISP/86 
APL/V86 

OEM Strategy 
New sales. New markets. New 

applications become realities 
when you convert to 16-bits. New 
demand curves. New and larger 
profit centers are yours with our 
16-bit products. To immediately 
capture increased market share, 
make a priority call to our market­
ing group for our 16-bit product 
briefs, OEM price list and contract 
information. 

Turn Opportunity 
into Success. 

Stop following the competition. 
Help lead the field. Today. We 
provide the capability, and we 
have the desire, to accelerate 
your profitability. There's no 
other software product on the 
market today that can help make 
you more successful than Digital 
Research's CP/M-86. And there's 
no other company. We stand 
ready. It's your move. 
Call (408) 649-3896, or write: 
Digital Research, PO. Box 579, 
Pacific Grove, CA 93950. 
Europe: Vector, Intl, Leuven, 
Belgium, 32(16)202496. 
Far East: Microsoftware Assoc ., 
Tokyo, Japan, 03-403-2120. 
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Listing 1 continued: 

Op 
Address Code DI 02 Line Label Mnemonic Comment 

*This is the main counting loop 

1532 76 37 80 Count TM R37, 80 Test to see if we're done 

1535 EB 17 JR NZ, Done If bit on, we're through 
1537 82 84 LDE W8, WP4 Load data at COOO into R38 
1539 76 38 80 TM R38, 80 Is bit 7 at logic I? 
153C 6B F4 JR Z, Count If not, loop until it is 

153E 76 37 80 Lowwait TM R37, 80 Check to see if done just like before 
1541 EB OB JR NZ, Done If bit on, we're through 
1543 82 84 LDE W8, WP4 Pick up data at COOO again 
1545 76 38 80 TM R38, 80 Check bit 7 for transition to 0 
1548 EB F4 JR NZ, Lowwait If not, wait for it 
154A AO 12 INCW Rl2 If yes, then high-to-low = I pulse 
154C SB E4 JR Count Do the whole mess over again 

*This is what we do when we're finished 
154E 56 Fl F3 Done AND RF! , F3 Shut down TI counter 
1551 E4 32 FD LD RFD, R32 Restore work-register pointer for BASIC/Debug 
1554 AF RET Go back to BASIC pgm/monitor 

* This is the interrupt-driven routine that counts clock cycles 
1555 3E Windclk INC W3 Add I to number of cycles 
1556 A6 33 64 CP R33, 64 have we done I 00? 
1559 lB 02 JR LT, More No, do more 
155B 60 37 COM R37 Turn all bits on in register 37 
155D BF More IRET Issue Return-from-interrupt 

* That's all, folks! 

TEMPERATURE 

SPEED 

DIRECTION 

VOLTAGE TO 
FREQUENCY 
CONVERTER 

INPUT 
CONDITIONER 

D C B A 

INl 

MULTIPLEXER 

IN2 OUT 

CTL 

,­
B7 

B6 

BS 
B4 

STROBE 

AN T EN NA 

AM OR FM 
TRANSMITTER 

PARALLEL

"} "'" 
SWEET TALKER 

OUTPUT B3 VOICE 
coco B2 SYNTHESIZER 

B3 INPUT 
l BlB2 

Bl BO 

BO 

-

INPUT "'----COMPUTER WITH ONE 1/0 PORT.CONDITIONER EXAMPLE SHOWN USES ZB 
BASIC COMPUTER /CONTROLLER 
BOARD. 

Figure 8: Block diagram of the complete computerized, voice-synthesized weather radio station. The weather data may be directed 
to a host computer system for logging if radio transmission is not desired, or the output of the ZB-BASIC Microcomputer/controller 
could be sent directly to a printer or video terminal. 

54 February 1982 © BYTE Publications Inc Circle 145 on Inquiry card.--+ 

�.�.�,�-�~ �-



FRIENDLINESS. 
Informative HP manuals, 
helpful error messages, and 
automatic syntax checking 
make BASIC language 
programming easy. 

FUILSCREEN EDITING. 
Edit the easy way-without 
retyping entire statements. 
Insert, change, or delete 
characters at the touch ofa key. 

INTEGRATED 
GRAPHICS. 
Analyze a better 
way - with graphics. 
Document your 
results with 
hard"copy 
plots. 

EXPANDABilllY. �
Just plug in the HP interface bus �
(HP-18) and add up to 14 peripher­�
als without disassembly. �

12-DIGIT ACCURACY. 
(Not just 9!) Thanks to 
BCD math capability. 

HP SOFIWARE. 
Powerful, time-saving 
solutions to your 
everyday problems. 

PORTABIU1Y. 
Keyboard, CRT, printer and 

storage - all in a 
20-lb. package. 
So you'll have 
computing power 
wherever you 
need it .. . office, 
lab, field, or 
home. 

Hewlett-Packard �
put it all together. �
The HP-85 personal computing system. 
�~�e�a�v�<�;� it to Hewlett-Packard to put a lot ofpower 
ma httle package. Plus �f�l�e�x�i�b�i�l�i�t�)�~� portability, and all 
the other features you'd expect to find in a personal, 
professional, integrated computing system. 

1urn it on and the HP-85 is ready to go. You're 
off and running using HP software or creating your 
own programming solutions. There's no boot­
strapping. And since the operating system and 
powerful BASIC language exist in ROM, they use 
almost none of the available RAM. 

Ifyou've been looking for a friendly, integrated 

computer with power and dependability, look at 
the HP-85. . 

We put it all together for you! 
For further information, phone toll-free, 

800-547-3400, Dept. 276H, except Alaska/Hawaii. 
In Oregon, call 758-1010. Or, write Hewlett-Packard 
Corvallis, OR 97330, Dept. 276H. 6u122' 

Whenpeifonnancemustbemeasuredby resu/16. 

HEWLETT 
PACKARD 



START 

SET ZB PORT 2 
FOR OUTPUT 

TURN ON 
ANEMOMETER INPUT 

READ COOO WIND VANE 
GRAY CODE INPUT 

READ ANEMOMETER CALL 
" WINDY " FREQ 
COUNTER PROG 

NO 

ELIMINATE HIGH ANO 
LOW READI NG 

AVE.RAGE 3 REMAINING 
READ INGS 

CONVER T FREQUENCY 
TO MPH 

TURN ON 
T EMPERATURE INPUT 

READ TEMP CALL 
• w 1NDY " fREO 
COUNTER PROG 

CONVERT FREQ TO �
DEGREES C OR F �

FORMAT RAW DATA 
INTO A SERIAL 
MESSAGE TO BE 
TRANSMITTED VIA 
SERIAL OUTPUT PORT 

YES 

FORMAT PRINT 
STATEMENT i.e.: �
"WINO DIRECTION NORTH �
AT 20 MPH; TEMPERATURE �
42 DEGREES." �

CONVERT PRINT �
STATEMENT TO �
PHONEMES VIA �
LOOK UP TABLE �

CAL L SWEE T TALKER 
SPEECH OUTPUT 
PROGRAM 

Figure 9: Flowchart of the program that directs the Z8-BASIC Microcomputer to collect raw data from the wind sensors, digest it , 
and provide output either to the serial communication line or the Sweet Talker voice synthesizer. 

system to measure barometric 
pressure in addition to the wind 
velocity and temperature. Con­
ceivably, it could be accomplished 
with the hardware as presently con­
figured plus one more sensor. 

The method I thought might work 
was some sort of capacitance detec­
tor. The majority of modestly priced 
($100) barometers are spring-and­
bellows pressure detectors. The 
bellows contracts and expands with 
the changes in atmospheric pressure. 
Given the extremely short linear mo­
tion and low masses involved, a mea­
suring technique that doesn't require 
mechanical sensing seems best. 

One idea is to use the bellows as 
one side of a two-plate capacitor. As 
the pressure changes, the bellows 
contracts, changing the spacing of the 
capacitor plates and therefore the 
capacitance. This capacitor is in turn 
used to set the frequency of an 
oscillator. As the capacitance 

Circle 199 on Inquiry card.---+ 

Photo 7: The wind vane must be oriented in accordance with true north, which 
may vary from the magnetic north shown on the compass. Point the vane to the 
north and rotate the housing until the Gray-code value shown in the calibration 
display reads all zeros. 
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MetaCard will turn your Apple II 
personal computer into tomorrow's 
high performance machine. It triples 
the memory of your Apple, and at 
the same time, greatl y increases the 
processing speed with an Intel 8088 
16-bit microprocessor. The filtur e fo r 
your Apple is built into MetaCard. 

Enough Memory to get the Job Done 
MetaCard has up to 128K bytes of 
onboard memory with parity. Adding 

Appk 6502 

K-BYTES 

, 
, 

lntd 8088 

Add-en Memory 

19 2 

MetaCard to your Apple's <.: xisting 
64K bytes of memory gives you rhree 
times the capacity, and opens the 

door to applications never before 
possible on your system. 

Faster Processing Speeds 
Speed is just as important as memory. 
MetaCard is designed to handle all 
computing tasks at greatl y increased 
speeds. The Intel 8088 operates at the 
full 5Mhz, running most applications 
at least 4 times faster than the Apple's 
1Mhz 6502. And MetaCard gives you 
multiprocessing capabilities, all owing 
both the 8088 and 6502 to run simul­
taneously at full speed. Increased 
processing speeds, interprocessor 
interrupts and a real-time clock 
enable your Apple to perform like the 
machine you want. 

Compatibility and Reliability 
Compatibility has been designed into 
MetaCard. Metamorphic's processor 
card runs CP/M-86, which is included 
with the card at no extra cost. And 
Metamorphic off ers UCSD Pascal 
4.0 and the operati ng system for the 
IBM Personal Computer as 
options. Full parity checking, 

power-up diagnostics and a 48 hour 
burn-in will insure the reliable 

performance of your 
Meta Card. 

Find Out More 
Not everyone needs 
greater memory and 
speed. If you're one 
of those who does, 
MetaCard is for 
you. At an 
introductory price 
of $980 for the 64K 
configuration, it's 

not the least expensive addition you 
can make to your system, but high 
performance products never are. Call 
us today and find o ut what 
Metamorphic Systems has in mind 
for your Apple's future. Dealer 
inquiries welcome. Metamorphic 
Systems, Inc., P.O. Box 1541, Boulder, 
Colorado 80306, (303) 499-6502. 
Imel 8o88 is J produc1 ofln td Corporation. 

�~�r�.�~�~�-�~�l �o �~ �s �a �a �r �; �*�:�; �;�~�d�t�~�:�~�~�~�k �o�~A�&�~�i�~�~�~�~�~�~ �l�~�r�p �.� 
IBM Personal Computer is a registered rn.dcmark ofl BM. 
U.C.S.D. 11.iscal 1s a registered tn 1dc mu k of the University of Califomia. 

METAMORPHIC �
SYSTEMS, INC. �
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(lOa) 

WINDY 

DISABLE 
INTERRUPTS 

SAllE WORK 
REGISTER 
POINTER 

INTIALIZE 
0.01 SECOND 
TIMER IWlNOCLKl 

SET UP 
POINTER TO 
DATA PORT 

SET UP 
POINTER TO 
INTERRUPT 
ROUTINE 

CLEAR 
COUNTERS 

START 
TIMER 

ENABLE 
INTERRUPTS 

(lOb) 

TURN OFF 
WINDCLK0.01 SECOND 

TIM ER 
NO 

RESTORE WORK �
REG ISTER �
POINTER �

RETURN TO YES 
BASIC/DEBUG 

NO 

EXIT 

Figure 10: Flowcharts of the machine-language routine "Windy" (figure 10a) and "Windc/k" (figure 10b). The assembly-mnemonic 
listing is given as listing 1 on page 52. "Windy" is called from the BASIC interpreter by the statement A= USR(%1500), while 
"Windc/k" is called when the ZB processor receives an interrupt from the real-time clock. 

changes, it varies the frequency. This 
output frequency can then be read by 
the computer/controller in the same 
way as the anemometer and thermo­
meter. 

Concluding Thoughts 
I doubt that many of you will go to 

the extremes that I did to eliminate a 
few wires, but even directly attaching 
weather sensors to your computer is a 

satisfying project. In the process of 
reading about the specifics of my 
"synthesized weatherman," you may 
have seen an application for one of 
the subsystems. Or with �t�~�i�s� informa­
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For engineers, scientists, students 
and any computer enthusiast with 
a technical bent ... 

PASCAL PROGRAMS BASIC PROGRAMS 
for Scientists and Engineers for Scientists and Engineers 
by Alan R. Miller by Alan R. Miller 

Here is a comprehensive collection of This is the second book in the SYBEX 
frequently used algorithms for scientific Programs for Scientists and Engineers 
and technical applications programmed in series. It presents a comprehensive set of 
Pascal. This time-saving book includes important scientific algorithms, and their 
programs for curve fitting, approximations, BASIC implementations. The programs 
random number generation, integrals, can be run on most BASICs; any imple­
statistical techniques and more. mentation differences are described and 
250 pp., 80 illustr., Ref. P340 $16.95 paper $29.00 cloth clearly analyzed. 

275 pp., 120 illustr., Ref. 8240 7' x 9', $14.95 paper 
Circle 342 on Inquiry card. 

PLEASE SEND ME 0 BA 1RAMS for Scientists and Engineers 0 PASCAL PROGRAMS for Scientists and Engineers 

NAME ______________ D SENDMEYOURAIEECATAlOGMAIL TO: 
ADDRESS _ ____________________ 

e SYBEX 
CITY STATE ZIP _____

�~�£�V �2�3�1� �
�~�J�~ �B�F� ADD D $1.50/book UPS or D �7�~�/�b�o�o�k� 4th class mall or D SS/book overseas airman (CA add tax) �

Total Ami. Enclose OR CHARGE MY D VISA D MC D AM EX.PHm 
�~� NO. EXP. DATE _________NSIDE 

'4ATURE ___ _ ________ _________
TOLL FREE OUTSID 
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ANTENNA 
+ (TEN FOOT WIRE) �

lOfLF �

O.OlfLF lL2 39 K � Figure lla: Schematic 
diagram of a low-power 
AM (amplitude modula­
tion) radio transmitter, 

lOK >-----' �
lOfLF � which can be used with the 

L1 AND L2­ Sweet Talker � voice syn­+D---+-ll1-------' 68·180fLH OSCILLATOR COIL 
AUDIO MILLER 9055 OR EQUIVALENT thesizer to create an 
INPUT automatic weather radio 

station. 

Lowest Prices 
Largest Selection 
Fastest Deliveries 

TERL'llnRLS 
INTERTEC: 
Superbrain ........... . . $2895.00 
Superbrain OD . . . . . . . . . . 3375.00 

DATASOUTH: . ..... . .... $1355.00 

NEC: 
7710 ... . ......... .. .. . . $2350.00 �

Sprint 5, 55RO . .. .. . .... $2575.00 
Sprint 5, 55KSR . . . . . . . . . 2900.00 
Sprint 9, 45RO, 

Full Panel .......... $2250.00 �
Limited Panel .... .. . 2120.00 

Standard Forms . . . . . . . . . 200.00 
Bi-Directional Forms . . . . . 200.00 

DIABLO: 
630 A.O............ . ... $1995.00 �

AMPEX: 
Dialogue 30 ...... . ..... 
Dialogue 80 . . . . . . . . . . . . 

BEEHIVE: 
DM5 ....... . .......... 
DM5A . . . . . . . . . . . . . . . . . 
DM310 ... .... ...... .. . . 

C.ITOH: 
CIT 101 ....... ....... .. $1350.00 �
TEXAS INSTRUMENTS 
745Standard ........... $1390.00 �
810 Basic ............. . 
810 Package ......... ... 
820 RO Package . . . . . . . . . 
820 KSR Package. . . . . . . . 
840 RO Basic . . . . . . . . . . . 
840 RO Tractor Feed Pkg. . 

$ 775.00 
950.00 

$ 7 45.00 
930.00 

1095.00 

1375.00 
1600.00 
1775.00 
1940.00 
795.00 

1059.00 

TERL'llnRLS -FIC 
QUME: 
DataTrack 8 .. ... . .. .... $ 575.00 
Data Track 5 . . . . . . . . . . . . 350.00 

Add 2% for shipping and insurance to a maximum of $15.00. ­
VISA and Mastercards welcomed. All equipment is in ' " 
warranty. No C.O.D. orders. Toll Free 800·368·3404. Vir9i 

AMPEX • INTERTEC 
TEXAS INSTRUMENTS 
GENERAL DATA 
ANDERSON JACOBSON 
C. ITOH • QUME 
BEEHIVE • DATASOUTH 
DIABLO 

I
Special! While They Last! 

SOROC: 
IQ 120 ..... .... .. $ 675.00 
IQ 130 . . . . . . . . . . . 575.00 
IQ 135 . . . . . . . . . . . 750.00 
IQ 140 . . . . . . . . . . . 1095.00 

BISYNE ­ 80 RJE ....... $ 806.00 
Forms 2 . . . . . . . . . . . . . . . 199.00 
Wordstar . . . . . . . . . . . . . . . 445.00 
Data Star . . . . . . . . . . . . . . 310.00 
Cobol . . . . . . . . . . . . . . . . . 849.00 
Mail Merge. . ... . . . ..... 131 .00 
Spell Guard . . . . . . . . . . . . 266.00 
Plan 80 ... ... '. . . . . . . . . . 355.00 
Super Cale . . . . . . . . . . . 266.00 
Milestone . . . . . . . . . . . . 266.00 

7715 . . . . . . . . . . . . . . . . . . 2400.00 
7730 . . . . . . . . . . . . . . . . . . 2350.00 
7720 . . . . . . . . . . . . . . . . . . 2750.00 
7725 . . . . . . . . . . . . . . . . . . 2850.00 
Standard Forms . . . . . . . . . 200.00 
Bi-Directional Forms . . . . . 300.00 
QUME: 

�~ TERL'llnRLS 
Terminals Terrific, Incorporated, P.O. Box 490, Falls Chun �~� 
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"We provide business 
programs as individual as 

your business needs?' 
"Allow me to introduce myself. I'm a Vector 

computer, dedicated to the advancement of society. And 
I'd like to tell you how a computer can help you man­
age your business more efficiently. Especially if that 
computer is a Vector, like me. Because we're prob­
ably the most flexible and cost-effective computers you 
can find. 

"Our programs are the key. Because they enable 
me to handle sales forecasting, budgeting, job costing 
and proposals, commissions, personalized mass mail­
ings, charts and graphs. We Vectors can even talk to each 
other and to other bigger computers. 

"Unique combinations of our individual pro­
grams can actually customize me to meet your specific 
requirements. Any combination of our software pack­
ages can be assembled right off the shelf, to help you 
realize your full potential as a salesman, merchant, 
stockbroker, clergyman, contractor, real estate or insur­

·ance agent or whatever your business. 
"Choose from Memorite 111 for word processing 

and mail list management, Execuplan for financial plan­
ning and forecasting, Business Accounting, Data 
Management for filing and sorting information, Com­
munications and a host of others. And, of course, all we 
Vectors come with the popular CP/ M operating system. 

"For more information and your local dealer, 
call us at (805)499-5831 or (800) 235-354 7. In California, 
call (800) 322-3577. Or write to us at 500 North Ventu 
Park Road , Thousand Oaks, CA 91320. 

"We'll show you how we smal I information systems 
can mean big business for you'.' 

Circle 366 on inquiry card. 
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Vector Graphic, Inc. 

COMPUTERS FOR THE ADVANCEMENT OF SOCIE1Y. 
Sold and supported tJj 400 dealer s worldwide. 

·· Vec tor Pr oducts are app r oved on Genera l Serv ices Adminis tr at ion autho ri zed ADP 
schedu led price li st . 
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L ......._ RF OUT TO ANTENNA �

Photo 8: The complete talking, 
broadcasting weather station is made 
up of the ZB-BASIC Microcom­
puterI controller board, in back, the 
input-conditioning and temperature 
board, in the center, and the Sweet 
Talker voice-synthesizer board, in 
front . The ZB-BASIC Microcomputer 
is based on the Zilog ZB micro­
computer-on-a-chip, and the Sweet 
Talker employs the Votrax SC-01. 
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Figure llb: Diagram of a low-power FM (frequency modulation) radio trans­
mitter,for use with the Sweet Talker voice synthesizer. 

tion you could easily configure your will have the most personal weather 
own custom weather station. reports in Connecticut. 

I think I'll listen to my voice-syn­
thesized weatherman for a while Next Month: 
before making modifications to the One of my ambitions is to put to­
system. My only regret is that I won't gether a computer speech-recognition 
be able to observe the expression on system. The first step is to analyze the 
my neighbor's face the fir!>t time he audible components of spoken 
tunes his radio across the dial. And I words. In March, my project will be a 
may never install a windmill after circuit that helps perform this 
analyzing the accumulated data, but I analysis.• Continued on page 68 

64 February 1982 © BYTE Publications Inc Circle 285 on inquiry card. 

-�



Leading edge technology 

MDRRDWIJ 

in hard disk systems. 

Complete systems. Morrow Experience. As of April, 1981, 
Designs hard disk subsystems there were over fifteen hun­
are delivered complete with hard dred Morrow Designs hard disk 
disk, controller, cabinet, power systems successfully installed. 
supply, fan, cables and CP/M" In fact, over 200 independent 
2.2 operating system. systems integrators now use 
Widest range. Morrow Designs our hard disks to solve their 
offers the widest range of hard mass storage problems. 
disk systems available from a sin­ Performance answers. Morrow 
gle supplier. 5%;' 8;' 14'.' Five to Designs hard disk systems have 
over 100 megabytes of formatted been benchmarked against all 
hard disk storage. $2,995 to other systems. None is faster 
$17,980. Cost effective systems under CP/M. Morrow Designs 
that work. And keep working. hard disks operate at 10 times 
S-100 and more. Morrow Designs the speed of a floppy disk 
hard disk systems are designed drive. Transfer rates range from 
for use with the CP/M operating 590,000 bytes to 900,000 bytes 
system. Available soft­ per second. That kind of perfor­
ware packages allow our mance can become addictive. 
systems to run on any Cost effective answers. Compare 
IEEE696/S-100 Standard Morrow prices and performance 
system with no hard­ to anything presently available 
ware modification. for S-100 systems. You'll find 
Plus, Cromemco:** North Morrow's price/megabyte/ 
Star,** Vector Graphics, performance ratio to be 
Godbout, Dynabyte, unmatched. Leadership in 
�E�x�i�d�y�~�*�*�*� IMSAI, Micro­ disk systems technology 
mation, Processor Tech­ earned us leadership in 
nology and California price/performance. And 
Computer Systems. that may have earned us 
Reliable systems. Morrow Designs is com­ a call from you. Circle the 
mitted to hard disk system reliability. Not Reader Service Number 
simply with a 90-day warranty, but with a money for our full line data sheets. 
back guarantee. If our system fails to perform to Can't wait? Call us at (415) 
specification, send it back. We'll send back 
your money. 

' CP/M i; a hademark d Digital Research. �
''Northstar is a trademark of North Star Computers, Inc . �

ue Cromemco is a tradem ark of Cromemco, Inc. 
** .. Exidy is a trademark of Exidy Corporation . 

524-2101. And yes, OEM quantity prices are 
available. LOOK TO MORROW FOR ANSWERS. 

MCRRCW IJESIGNS 
5221 Central Aven ue, Ri chmond, CA 94804 

(415) 524 ·2101 

Circle 236 on inquiry card. 



New 
Apple/6502 Software Co111puView
Development Tools from 
MicroCraft Systems, Inc. 
RGL Real-time Graphics 
With RGL you can write programs for Apple II HI-RES 
graphics that move and rotate 3-D objects at real-time 
speeds--fast enough to make interactive animations 
possible. RGL is ideal for educational uses, interactive 
graphics are easy to program, even for beginners. An 
object is created by drawing lines in 3-D Space, and as it 
moves and rotates, its size and perspective are 
automatically adjusted. The source code library of 
example programs includes several two player games, a 
function to print a HI-RES screen, and many other 
graphics programs. Programs are very short, our tank 
battle animation, with game paddles controlling two tanks 
is only 4 pages long. 
A text file is compiled into a BRUNable program. RGL is 
a very efficient structured language, similar to 'C '. No 
additional hardware or software is needed. Also available 
on Apple CP/M disk. 

RGL System (Compiler and SuperEdit) ... .. ... ..$130 
RGL compiler and documentation . . ... ... .. ... .$85 
Documentation with Demo disk .... ..... . .. . . . $25 
Cassettevers. (Resident compiler and screen editor) ...$60 

SuperEdit Full Screen Editor 

Horizontal scrolling allows 80 columns • Move cursor by 
character, line or page • Search and replace • Block move 
and copy • Versions available for most 80 column boards 
SuperEdit . ............$75 (Manual only . .. $15) 

MacroLink Complete 6502 Assembler 

Disk Assembler, unlimited source file size, nestable file 
includes. • Recursive macros and nestable conditional 
assembly • Links source or object code • Editor provided 
MacroLink . .. . .. . . ...$125 (Manual only .. .. $15) �

DiskScreen Disk utility 
Display a complete disk sector in hex and ASCII using 
HI-RES screen, edit sector by typing over display. With 
Source listing. . . . . . . . . . . . . . . . . . . . . . . . . . $40 

Note: All programs require a single disk drive and 48K. 
When ordering please specify configuration. 

Inquire about 6800 and 8080/280 cross-assemblers. 

Software �
8086 Software 
• VEDIT full screen editor for CP/M-86, SCP 86-DOS and 

IBM Personal Computer. 

• CP/M-86 BIOS for popular S-100 disk controllers and 
SCP 8086 computer. Source Code $90 

V-COM Disassembler 
Finally a Z-80 disassembler for CP/M which produces 

easy to read code, a cross reference table and handles 
INTEL and ZILOG mnemonics. V-COM is exceptionally 
fast and produces an .ASM file directly from a .COM file. 
V-COM can accept two user created information files. One 
contains assignments of labels to 8 and 16 bit values; the 
second specifies the location of tables and ASCII strings. 
The resulting .ASM file will then contain labels and proper 
storage allocation for tables and strings. Each information 
file may contain nested 'INCLUDE' to other files. Each 
package includes variations of V-COM compatible with the 
TDL, MAC and two types of ZILOG assemblers. $80 

FastScreen CRT emulation and Screen Line Editor 

FASTSCREEN enhances your memory mapped 
hardware by providing a fast and highly compatible 
emulation of popular CRT terminals. The screen line 
editing allows you to move the cursor to any line on the 
screen, edit it and re-enter it without retyping. (Great 
when you mistype a long command line). It also includes 
paging and optional interrupt driven keyboard routines. 
(FASTSCREEN is provided as source code and requires 
assembly language knowledge for installation.) $85 

PIICEON 24x80 SlOO 
Video Board 

The PIICEON V-100 offers memory mapped speed, 
but being 1/0 mapped, uses no memory space nor bank 
select. FASTSCREEN is the perfect software driver for the 
V-100. Fully assembled and tested by PIICEON, the 
company known by OEMs for reliability. 
PIICEONwithFASTSCREEN ..... . . .. .. .. .... $480 
PIICEON board only .... . ... .. ... .. . .. .... $460 

Circle 409 on inquiry card. 
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